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LOI NOI PAU

Mot trong nhitng muc tiéu quan trong hang dau ma Pang va Nha nuéc da
dit 1a tién trinh cong nghé hod , hién dai hoa dat nudec.

Dé tién hanh cong nghé hoa, hién dai hod cac doanh nghiép can phai tién
hanh xay dung lai cac nha may, co s& san xuit, trang thiét bi may moc dua
cbng nghé hién dai hoa vao san xut. Hon thé nita, dé van hanh tdt cac nha
may can phai c6 mot doi ngii cong nhan k¥ thuét co trinh d6 chuyén mén cao.

La mot sinh vién sap t6t nghiép nganh dién cong nghiép va dan dung, em
hiéu rang tu dong hoa nghiép cong nghiép dong vai trd hét stiic quan trong
trong sy phét trién ctia nganh cong nghiép Viét Nam. Trong dot thyc tap tot
nghiép nay em dugc thay gido GS.TSKH. Than ngoc Hoan huéng din em
thiét ké do an tot nghiép vai dé tai 1 : ** Xdy dung hé thong khéi dong dong
co di b long séc ™.

Dé bai bao gom 3 chwong :
Chwong 1: Pong co khong dong b va cac phwong phap khéi dong.
Chwong 2: Hé thong khéi dong mém dong co khong dong bo.
Chwong 3: Thiét ké va lap rap hé thong khéi dong mém.

Pé hoan thanh tét dugc dd an, em da duoc su giup do rat nhiéu cta bd
mon dién cong nghi€p ty dong hoa va dac biét 1a sy giap do tan tinh cua thﬁy
gid0 GS.TSKH.Than ngoc Hoan. Sau muoi hai tuan lam d6 4n em da hiéu
dugc ciu tao va nguyén 1y hoat dong cia dong co khong dong bo. Va qua do
em da biét cach tinh toan va thiét ké hé thong khoi dong dong co khong dong
bd. Do 1a nhitng kinh nghiém quy bau giip em ving tin hon trong cong viéc
sau ndy. Mic du da hét suc cd gang nhung dé tai ciia em van con nhiéu thiéu
s6t, em rat mong dugc sy chi bao ciia cac thay.

Em xin chan thanh cam on!



CHUONG 1: PONG CO KHONG PONG BOQ
VA CAC PHUONG PHAP KHOI PONG

1.1. MO PAU [1]

Loai may dién quay don gian nhét 1a loai may dién khong dong bo (di
bd). May dién di bo c6 thé 1a loai mot pha, hai pha hodc ba pha, nhung phan
16n may dién di bo ba pha, c6 cong suat tir mot vai W t6i vai MW, c6 dién ap
tir 100V dén 6000V.

Can ctr vao cach thuc hién 16 to, nguoi ta phan biét hai loai: loai c6 16 to
ngin mach va loai ¢6 rd to diy quin. Cudn diy ro to ddy quan 1a cudn day
cach dién, thyc hién theo nguyén 1y cia cudn diy dong xoay chiéu.

Cudn day rd to ngdn mach gdm mot 16ng bang nhom dit trong cic ranh
ctia mach tir 1o to, cudn day ngan mach 1a cudn dy nhiéu pha c6 sd pha bang
s6 ranh. Pong co 10 to ngin mach c6 cu tao don gian va ré tién, con may
dién ro to ddy quan dit hon, ning hon nhung c6 tinh ning déng tét hon, do d6
c6 thé tao cac hé théng khéi dong va diéu chinh.

1.2. CAU TAO [1]

May dién quay néi chung va may dién khong dong bo néi riéng gom hai
phan co ban: phan quay (rd to) va phan tinh (stato). Giira phan tinh va phan
quay la khe hé khong khi.

1.2.1. Cau tao ciia stato

Stato gdm 2 phan co ban: mach tir va mach dién.

Hinh 1.1. Cdu tao dong co khéng dong bé



a. Mach tu:

Mach tir ctia stato dugc ghép bang cac 14 thép dién ¢ chiéu day khoang
0,3-0,5mm, dugc cach dién hai mat dé chéng dong Fuco. La thép stato co
dang hinh vanh khan, phia trong duoc duc cac ranh. Dé giam dao dong tur
thong, sb rinh stato va ro to khong duoc béng nhau. Mach tr dugc dat trong
vO may.

O nhitng may c6 cong suét 10n, 16i thép dugc chia thanh timg phan duoc
ghép lai v6i nhau thanh hinh try bang cac 14 thép nham ting kha ning 1am mat
ctia mach tir. Vo may duoc 1am bang gang dic hay gang thép, trén vo may co
duc cac gan tan nhiét. Dé ting dién tich tan nhiét. Tuy theo yéu ciu ma vo
may c6 dé gan vao bé may hay nén nha hodc vi tri lam viéc. Trén dinh c6 moc
dé gitip di chuyén thuan tién. Ngoai vo may con cd nip may, trén lap may co
gia d& 6 bi. Trén vo may gan hop dau day.

b. Mach dién:

Mach dién 13 cudn day may dién di trinh bay & phan trén.
1.2.2. Cau tao ciia ro to

a. Mach tir.

Gidng nhu mach tir stato, mach tir rd to cling gdm cac 14 thép dién k¥
thuat cach dién d6i véi nhau. Rinh cua ro to co thé song song voi truc hoic
nghiéng di mot goc nhat dinh nham giam dao dong tir thong va loai trir mot s6
song bac cao. Cac 14 thép dién k¥ thuat duoc gan voi nhau thanh hinh try, &
tam 14 thép mach tir dugc duc 16 dé xuyén truc, rd to gin trén truc. O nhiing
may c6 cong sudt 16n 16 to con duge duc cac rinh thong gié doc than 16 to.

b. Mach dién:
Mach dién r6 to duoc chia thanh hai loai: loai ro6 to léng soc va loai r6 to

day qun.



Loai ré to long séc (ngdn mach

Mach dién cua loai 16 to nay dugc 1am bang nhom hodc dong thau. Néu
lam béng nhom thi duoc duc truc tiép va ranh ro to, hai diu duoc dac hai
vong ngén mach, cudén day hoan toan ngén mach, chinh vi vay goi la rd to
ngan mach. Néu lam bang dong thi duoc lam thanh cac thanh din va dat vao
trong ranh, hai dau duoc gin véi nhau bang hai vong ngin mach cing kim
loai. Bang cach d6 hinh thanh cho ta mot cai 1ong chinh vi vay loai o to nay
cO tén ro to léng soc. Loai r6 to ngén mach khong phai thuc hién cach dién
gitta day dan va 15i thép.

Loaqi 6 to ddy quan:

Mach dién cua loai 10 to nay thudng dugc lam bang dong va phai cach
dién v&i1 mach tu. Cach thuc hién cuon day nay giéng nhu thuc hién cudon day
may dién xoay chiéu da trinh bay & phan trude. Cudn day 16 to diy quin c6 sb
cdp cuc va pha cd dinh. Vi may dién ba pha, thi ba dau cubi dugc ndi véi
nhau & trong méy dién, ba dau con lai dugc dan ra ngoai va gin vao ba vanh
truot dat trén truc ro to, do la tiép diém ndi véi mach ngoai.

1.3. NGUYEN LY LAM VIEC CUA MAY PIEN DI BO [1]

Pé xét nguyén 1y 1am viéc ctia may dién di bo , ta 1dy mé hinh may dién
ba pha gdm ba cudn diy dit cach nhau trén chu vi may dién mot goc 120°, rd
to 1a cudn day ngin mach. Khi cung cip vao ba cudn diy ba dong dién cta hé
thdng dién ba pha co tan s6 f; thi trong may dién sinh ra tir truong quay véi toc
d6 60fy/p. Tl trudng ndy cat thanh dén ciia 16 to va stato, sinh ra & cudn stato sdd
tu cam e; va cudn day r6 to sdd cam tng e, c0 gid tri hiéu dung nhu sau:

E: = 4,44W, D, K4, (1.2)
E, = 4,44W,D,f,Kq (1.2)

Do cudn 16 to kin mach, nén s& c6 dong dién chay trong cac thanh dan cia

cudn day nay. Su tac dong twong hd giita dong dién chay trong day dan ré to

va tlr truong, sinh ra lyc d6 13 ngau luc (hai thanh din ndm cach nhau duong



kinh r6 to) nén tao ramd men quay. M6 men quay c6 chiéu day stato theo

chi€u chong lai su tang tir thong mdc vong voi cudn day.

Hinhl.2. So' do nguyén Iy hoat dong ciia ddng co khong dong bé

Nhung vi stato gan chit con 16 to lai treo trén 6 bi, do d6 16 to phai quay
v6i tée d6 n theo chiéu quay cia tir truong. Tuy nhién téc d6 nay khong thé
bang téc d6 quay cua tir truong, bdi néu n = ng thi tir trudng khong cét cac
thanh dan nita,do d6 khong c6 sdd cam tng, E,= 0 dan dén 1, = 0 va mé men
quay ciing bang khong , rd to quay cham lai, khi r6 to cham lai thi tir truong
lai cit cac thanh dan, nén c6 sdd, co dong va m6 men nén ro6 to lai quay. Do
d6 toc 46 quay cua ro to khac téc do quay cia tir truong nén xuét hién do
trugt va dugc dinh nghia nhu sau:

n,—n

n

tt

S =

.100% (1.3)

Do d6 toc d6 quay cua 16 to co dang:
n=ng(l--s) (1.4)
Do n# ng nén (ng-n) la tdc d6 cét cac thanh din ro to cla tur truong quay.
Vay tan s bién thién ctia sdd cam ung trong rd to biéu dién bai:
f2=m:”—n.(‘n‘”:”:”np.”ﬁ‘”:sfl (15)
60 n 60 60 n

tt
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Khi rd to c6 dong I, nd ciing sinh ra mot tir trudng quay véi tbe do:
e = 00 8Ot g (L6)
P Ny

So véi mot diém khong chuyén dong cua stato, tir trudng ndy s& quay voi toc do:

Nigs = Nz + N'= S.Ng + N = S.Ng + Ny (1-S) = Ny (1.7)
Nhu vy so véi stato, tir trudng quay cia rd to cd cing gia tri véi toe do
quay cua tu truong stato.
1.4. PHUONG TRINH PAC TiNH CO
Pé thanh 1ap phuong trinh déc tinh co cua dong co khong déng bo ta dua
vao do thay thé véi cac gia thiét sau:
- Ba pha cta dong co 1a d6i xing.
- Cac thong s6 ctia dong co khong dong bo khong doi.
- Tong dan mach tir hoa khong thay d6i, dong dién tir hoa khong phu
thudc tai ma chi phu thudc vao di¢n ap dat vao stato dong co.
- B6 qua cac ton thit ma sat, ton that trong 15i thép.

- Bién &p ludi hoan toan sin doi sung ba pha

Hinh 1.3. So d6 thay thé déng co khéng dong bé
Us,q - Tri s hiéu dung di¢n &p pha

l;, 12,1 : Dong dién tir hod, stato, dong dién roto quy ddi vé stato
201, g g quy



R1, R #,R}: Pién tr¢ tac dung ctia mach tir hoa ctia cudn day stato va roto
quy d6i vé phia stato.

Phuong trinh mé men

M = 3“2/% (1.8)
a)SHR1 +SZJ+ Xfm:l
Do truot to1 han
S = + Rzfoz (1.9)
1+ Ko
Mo men t61 han
Mo et (110)

Déu ( +) tng véi trang thai dong co ( - ) Gmg véi trang thai may phat
n

A

no

Ndm

Sth

0 M

Hinh 1.4. Ddc tinh co ciia dong co khéng dong bé



1.5. CAC PHUONG PHAP KHOI PONG CUA PONG CO DI BO

Tuy theo tinh chét cua tai va tinh hinh ctia ludi dién yéu cau vé mo may
d6i voi dong co dién ciing khac nhau. Noi chung khi mé may dong co can xét
dén yéu cau co ban sau:

Phai c6 momen md may du 16n dé thich ung véi dac tinh co cua tai

Dong dién md may cang nhé cang tot.

Phuong phap md may va thiét bi can ding don gian, ré tién, chic chan.

Tén hao cong suit qua trinh mé may cang thip cang tot.
1.5.1. Khéi dong truec tiép.
Pay 1a phuong phap mo may don gian nhat, chi viéc dong truc tiép dong

co vao ludi dién nho cau dao.

4C
oo
o’

O

Hinh 1.5. M6 mady truc tiép
Uu diém :
- Thiét bi khoi dong don gian.
Khuyét diém :

- Dong dién mo may 16n, 1am sup 4p ludi dién 16n.



- Néu quén tinh cia may 16n thi thoi gian md may s& rat lau co thé lam
chay cau chi bao vé.
1.5.2. Khéi dong dung phwong phap giam dong khéi dong [1]
Dong khoi dong dugc xac dinh bang biéu thirc:
U

lngm = ' (1.11)
\/R1+R2j+ «1+X'2j

T biéu thire ndy chung ta thiy dé giam dong khéi dong ta co cac phuong

phap sau:

- Giam dién 4p nguoén cung cép.

- Pua thém dién tré vao mach o6 to.

- Khoi dong bang thay d6i tan sd.
1.5.2.1. Khéi dong dong co di bd rd to diy quan

Véi dong co di bo 16 to ddy quan dé giam dong khoi dong ta dua thém
dién tr& phu vao mach 16 to. Luc nay dong ngan mach c6 dang [1]

U

Lo = 1 (1.12)
o \/R1+R2+sz+ « +X,°

Viéc dua thém di¢n tro phu R, vao mach 16 to ta dugc hai két qua: lam
giam dong khoi dong nhung lai 1am ting mo men khoi dong. Bang cach chon
dién tré phu ta co thé dat dugc mod men khoi dong béng giad tri mé men cuc
dai. Khi méi khéi dong, toan bod dién trd duge dua vao ro to, cung voi tang
tdc do 16 to, ta cling cat dan dién tro phu ra khoi 16 to dé khi tdc d6 dat gia tri

dinh murc thi dién tr¢ phu cling duoc cat hét ra khoi 16 to.
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Hinh 1.6. Khéi déng dong co ré to ddy qudn

1.5.2.2. Khéi dong dong co di bd rd to 10ng soc

Véi dong co 10 to ngén mach do khong thé dua dién tré vao mach rd to
nhu dong co di bo 16 to ddy quan dé giam dong khoi dong ta thuc hién céac
phuong phép sau :
a. Phwong phap giam dién ap

Pé giam dién 4p ta dung cac phuong phap sau:

- Néi di¢n khdng néi tiép vao mach di¢n stato.

Khi khoi dong, cau dao D, dong, cau dao D, md dé ndi cudn khang vao
cudn day stato cua dong co. Khi dong co dd quay on dinh thi dong cau dao D,
dé ngén mach dién khang.

Dién ap dat vao day quan stato khi khoi dong:

Uc= kU; (k<) (1.13)
Dong dién khéi dong:
I = Kl (1.14)

|, 14 dong khoi dong truc tiép voi Uy

10
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Hinh 1.7. Ha dp md mdy bang dién khdng

Momem khéi dong:

M = KMy (1.15)

Uu diém: Thiét bi don gian.

Nhuge diém: Khi giam dong khdi dong thi momen khai dong cling giam
xubng binh phuong lan.

- DUNQ bién dp tw ngéu ha dién dp mé mdy [2]

Khi m& may, ta cat cdu dao D, dong cau dao D, va D, dé dong co nbi véi
dién ludi théng qua mdy bién ap ty ngau. Thay ddi con chay dé cho lic mé may
dién ap ddt vao dong co nho, sau do dan dan tang 1én bﬁng dinh mirc. dong co
quay on dinh thi dong D, va cat D3 dé ngan mach may bién ap tu ngau.

Khi khéi dong, dong co duge cép dién ap:

Uy = kU, (k<1) (1.16)
Dong dién khéi dong:
I« = Kl (1.17)

11
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Hinh 1.8. M6 mdy bang bién dp tw ngdu

I« 1a dong khoi dong
K 14 hé s6 mdy bién 4p tu ngiu

Dong dién may bién ap tu ngau nhan tu ludi dién:

I, = Kl = Kl (1.18)
Mo6men khoi dong:
M =k*M, (1.19)

Uu diém: Phuong phap nay lam giam dién ap hon so v6i phuong phéap dién
khang.

Nhuoc diém:

- Momen c6 budc nhay do sy chuyén doi gitra cac dién ap.

- Chi c6 thé lya chon mot sd lugng céac di¢n ap do do dan dén sy lya chon
dong dién khong t6i wu.

- Khong c6 kha ning cung cap mot dién 4p co hiéu qua ddi voi tai trong

thay doi.

12



- Mé mdy bang phwong phdp Y - A[2]

Phuong phap nay thich tng v&i nhitng may khi l1am viéc binh thuong
dau tam giac. Luc md may chuyén sang ddu Y dé dién ap dit vao mdi pha
giam V3 1an. sau khi m& may thi lai chuyén vé néi tam giac.

Dong dién day khi ndi tam giac :

lyp = §U1 (1.20)

n

Dong dién khi noi sao :

U
loy = —— 1.21
d \/§Zn ( )
ol
o
o
[ [ ®
L
L
[

Hinh 1.9. M6 mdy bang déi noi sao tam gidc
Ta thay kiéu d6i ndi sao tam gidc dong dién day mang dién giam di 3 1an
va momen ciing giam di 3 1an.
Uu diém: Phuong phap twong dbi don gian nén duoc str dung nhiéu trong

thuc té.

13



Nhuoc diém:
- Mirc d6 giam cuong do dién 4p va momen la cb dinh.
- C6 budc nhay 16n khi bo khoi dong chuyén ddi sao sang tam giéc.

Dic diém chung cua cic phuong phap giam dién ap 1a cung véi viée giam
dong khoi dong , mo men khdi dong ciing giam theo, nén chi thyc hién &
nhitng dong co c6 khai dong nhe con dbi véi dong co khoi dong ning khong
ap dung duoc, ngudi ta khai dong bang phuong phap khai dong mém.

b. Khéi dong bang phwong phap tan sé [1]

Do sy phat trién cia cong nghé dién tir, ngdy nay ngudi ta ché tao duoc
cac bo bién tan co tinh chat ki thuat cao va gia thanh ré, do d6 co thé ap dung
phuong phap khai dong bang bién tan.

bong co dugce cép dién tir bo bién tan tinh, lac dau tan sd va dién ap ngué)n
cung cap co gia tri rat nho sau khi dong dong co vao ngudn cung cap, ta ting dan
tan sb va dién ap ngudn cung cip cho ddng co, toc d6 dong co ting dan, khi tin
sO dat gid tri dinh muc thi tbc 46 dong co dat gia tri dinh muc.

Phuong phap khéi dong nay dam bao dong khéi dong khong vuot qua gia

tr1 dong dinh mitc.
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CHUONG 2: HE THONG KHOI PONG MEM
PONG CO KHONG PONG BO

2.1 MO DAU

Pong co khong ddng bod ba pha dung rong rai trong cong nghiép, vi
ching c6 cAu trac don gian, lam viéc tin cdy, nhung c6 nhugc diém dong dién
khai dong 16n, giy ra sut ap trong ludi dién. Phuong phép toi uu hién nay 13
dung bd diéu khién dién tir dé han ché dong dién khoi dong, dong thoi didu
chinh ting mé men mé may mot cach hop 1y, vi vy céac chi tiét ciia dong co
chiu d6 ddn nén vé co khi it hon, tdng tudi tho lam viéc an toan cho dong co.
Ngoai vi¢c tranh dong dinh trong khi kho1 dong dong co, con lam cho dién ap
ngudn on dinh hon khong giy anh huong xu dén céc thiét bi khac trong ludi.

Phuong phép khéi dong dugc ap dung & day 1a can han ché dién ap &
dau cuc dong co, ting dan dién ap theo mot chuong trinh thich hop dé dién ap
tang tuyén tinh tir mot gia tri xac dinh dén dién ap dinh muc. D6 13 qua trinh
khai dong mém (ramp) toan bo qua trinh khai dong dugc diéu khién dong mo
tiristor bang bo vi diéu khién véi cac cong vao ra twong Gmg, tan so gitr khong
d6i theo tan s dién ap ludi.

Vé ban chat, ddy 1a phuong phap ha dién ap dit vao dong co. Cho ta thiy
phuong phap nay thich hop nhat v6i dong co kéo cac may thuy khi nhu may
bom, quat gio,... Dbi véi cac tmg dung c6 mémen can khong doi, thi mémen
can phai nho hon moémen khéi dong. Bién phap nay khong phu hop 1am véi
cac ing dung c6 momen can ti 1¢ nghich véi tdc do.

2.2. HE THONG KHO| PONG MEM
2.2.1. So' d0 hé thong

Pién ap cap cho dong co thay d6i phu thudc vao viéc diéu khién thoi

diém dong mé cua triac, hay chinh 1a thay doi goc diéu khién o. Déi véi bd

diéu 4p xoay chi€u ba pha, moi tuong quan gitra dién ap dau ra va goc o la
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kha phtic tap, tuy thudc vao timg khoang gié tri ctia goc a.. GOc o dugc giam dan
tir gid tri ddt vé 0. Mudn phat xung vao cuc diéu khién ctuia mdi triac theo chu ky,

theo ludt, phai xay dung cho bd bién doi mot hé thong diéu khién.

2k Vi didu B
quC » khién —» >
mo AVR

o

Hinh 2.1. So d6 khéi hé thong khoi dong mém

Hé théng gom c6 : bd dicu ap ba pha va vi diéu khién avr 14 hai bd phan
chinh:

Bo diéu 4p c6 nhiém vu diéu chinh dién ap dé dua vao dong co.

Vi diéu khién avr c¢6 nhiém vy 1a diéu chinh goc mé triac ciia bo diéu ap
dé dién ap dua vao dong co thay d6i lién tuc.
2.2.2. Nguyén ly hoat dong ciia hé thong

Ban dau ta dit goc md o va nap chuong trinh diéu khién cho vi diéu
khién. Tir tham s6 dat, vi diéu khién nhan tin hiéu dong bd va so sanh, tinh

toan dé phat xung mo triac & bo diéu ap.

16



Khi méi dong dong co vao ludi do tde do dong co bang khong nén stic phan
dién dong cua dong co nho dong dién chay qua dong co 10n dé dong dién khong
16n thi dién ap dat vao ddng co phai nho ltc nay goc mé triac 1on.

Khi dong co bat dau quay strc phan dién dong cua dong co 16n, dong dién
chay qua dong co giam dé dam bao moémen khdi dong cta dong co khong nho
ta phai giam goc mé triac. Ta da thay ddi lién tuc dién ap dat vao dong co
diéu d6 dam bao momen khai dong 16n.

Khi dong co da chay ta cit bo bién do6i khoi dong co, ndi truc tiép dong
co voi dién ap ludi.

A| ° | - |

K1 | K2| K3

RN RN

O

Hinh 2.2. So do hoat dong cua hé théng

2.3. BQ PIEU CHINH PIEN AP XOAY CHIEU
Cac bo diéu ap xoay chiéu , dung dé diéu chinh gia tri dién 4p xoay chiéu
v6i hiéu sut cao. Bo diéu 4p xoay chiéu chu yéu sir dung cac Tiristor mic

song song nguoc hoic Triac dé thay doi gia tri dién ap trong nira chu ky cia
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dién 4p ludi theo goc md o -> Tir d6 thay d6i dugc gia tri hiéu dung cia dién
ap ra tai .

Du6i day trinh bay cac bd diéu chinh dién 4p dong xoay chiéu hay st
dung nhét.
2.3.1. So' d6 dau sao c6 trung tinh [4]

CEENCEINC

Hinh 2.3. So' d6 ddu sao cé trung tinh
Vi so d6 nay thi céc cap tiristor mic nguoc nhau lam doc 1ap vo1 nhau.
Ta c6 thé thuc hién diéu khién riéng biét timg pha, tai c6 thé ddi xting hoic
khong ddi xumg. Do do dién 4p trén cac van ban dan nho hon vi dién ap dat
vao van ban din 1a dién ap pha. Cac van dau ¢ dién trung tinh nén sd van
giam di mot nira. Nhuoc diém cta so d6 1a trén day trung tinh c6 ton tai dong
dién diéu hoa bac cao, khi goc md cac van khac khong c6 dong tai gian doan

va loai so d6 ndi nay chi thich hop véi loai tai ba pha c6 bon dau day ra.
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2.3.2. So’ d tai diu tam giac [4]

& O O

&

Hinh 2.3. So' d6 ddu tam giac

1
L1

So d6 nay co nhiéu diém khac véi so d6 co ddy trung tinh . O ddy dong
dién chay giira cac pha véi nhau nén dong thoi phai cap xung diéu khién cho
hai Tiristor ctia hai pha mot luc . Viéc cap xung diéu khién nhu thé d6i khi
gip kho khin trong mach diéu khién, ngay ca khi viéc doi thir ty pha ngudn
luéi cling c6 thé lam cho so d6 khong hoat dong.

2.3.3. So' dd d4u sao khong trung tinh

& O O

z%ﬁ A

I

Hinh 2.4. So d@6 ddu sao khdng déy trung tinh

N
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Hoat dong ctia bo diéu chinh dién ap xoay chiéu ba pha ndi sao khong
day trung tinh 13 su hoat dong téng hop ctia cac pha. Viéc diéu chinh dién ap
bd diéu 4p ba pha khong day trung tinh phy thudc vao goc o

Truong hop téng quat s& co sau doan diéu khién va sau doan diéu khién
khong ddi xumg. dbi xtmg khi ca ba tiristor dan, khong ddi xtmg khi hai
tiristor dan.

Viéc xac dinh di¢n &p phai cdn cir vao chuong trinh lam viéc cua cac
tiristor. Gia thiét rang tai ddi xtng va so dd diéu khién dam bao tao ra cic
xung mé va goéc mé 1éch nhau 120°

Khi déng hodc md moét tiristor ciia mot pha nao d6 s& 1am thay doi dong
ctia hai pha con lai. Ta luu ¥ rang trong hé thong dién ap ba pha, dong c6 thé
chay qua ca ba pha hodc chi qua hai pha. Khong c6 truong hop chi c6 mdt pha
dan dong.

Khi dong chay qua ca ba pha thi dién ap trén mdi pha ding bang dién ap pha

1
Khi dong chay qua ca hai pha thi dién 4p trén pha twong tmg bang 2 dién ap day

Sau day ta phan tich sy hoat dong cua so d6 qua cac trudng hop sau véi
tai R

V6i0 <a<60° : Chicé cac giai doan ba van va hai van ciing dan

V6i 60°< e <90° : Chi co cac giai doan hai van cung dan

V&i 90°< o <150°: Chi c¢6 cac giai doan hai van din hodc khong cé van
nao dan ca
Véi a=0-60°.

Trong pham vi goc o nay s€ co cac giai doan ba van va hai van dan xen k& nhau.
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Dang dién ap
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Hinh 2.5. Do thi dién dp pha A véi géc mé a = 30

Nguyén 1y hoat dong cta so d6 XAXC ba pha

Dung sau Tiristor dau song song nguoc dau véi tai thuan tro, tai dau
theo hinh sao va cach ly v6i ngudn o = 30

+Trong khoang : 6 =6, +6,

Van mot dan dong & pha A ; Van 6 dan & pha B ; van 5 dan ¢ pha C ->
dong c6 thé chay qua ba pha -> C6 Uza = Ua

+ Trong khoang : 6 = 0,- 0;

Van mdt din ¢ pha A ; van 6 dan & pha B -> dong c6 thé chay qua hai
pha -> c6 Uza = 1/2. Upg

+ Trong khoang : 6 =03 - 0,
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Van 1 dan ¢ pha A ; Van 2 dan ¢ pha C ; Van 6 dan & pha B
-> Uza = 1/2. Upg
+ Trong khoang : 6 =0, - 05
Van 1 dan ¢ pha A ; Van 2 dan ¢ pha C -> Uza = 1/2. Upg
+ Trong khoang : 6 = 05 - O
Van 1 dan & pha A ; Van 2 dan & pha C ; Van 3 dan & pha B
->Uza = Ua

Véi a =60°+90°

Trong pham vi nay ludén chi c6 cac giai doan hai van dan.

Dang dién ap
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Hinh 2.6. Do thi dién dp pha A véi gée mé o = 75
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90+ 120

Voi o

~

Trong truong hop nay chi cé cac giai doan hai van dan hoac khong van nao

dan ca.
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2.4. VI PIEU KHIEN AVR

Vi diéu khién AVR do cong ty Atmel san suét, 1a b xir Iy RISC (Reduce
Instruction Set Computer) véi kién trac Harvard. Vi nhimng uvu diém duoc néu
ra sau day, loai chip nay dang duoc dung rong dai trong cac hé théng nhing.
2.4.1. Cac dic diém chinh ciia AVR

- Kién triic RISC v6i hau hét cac 1énh c6 chiéu dai c¢d dinh, truy nhap bd
nhd nap — luu trit va 32 thanh nghi da nang.

- C6 nhiéu bd phan ngoai vi ngay trén chip, bao gdm: Cong va/ra s, bd bién
d6i ADC, bo nhé EEFROM, bo dinh thoi, bo diéu ché do rong xung (PWM), ...

- Hau hét cac 1énh déu thyc hién trong mot chu ky xung nhip.

- Hoat dong véi chu ky xung nhip cao, c6 thé 1én dén 20 MHz tuy thudc
ting loai chip cu thé.

- B0 nh¢ chuong trinh va b nhé dit liéu duge tich hgp ngay trén chip.

- Kha ning 1ap trinh duoc trong hé thong, co thé lap trinh duoc ngay khi dang
duoc cip ngudn trén ban mach khong can phai nhac chip ra khoi ban mach.

- H3 tro cho viéc 1ap trinh bang ngdn ngit bac cao — ngdn ngir C.

C6t 161 cia AVR 1a sy két hop tap 1énh day du véi cac thanh ghi da ning
32 bit. Tat ca cac thanh ghi 32 bit nay lién két truc tiép véi khéi xir 1y s6 hoc
va logic (ALU) cho phép 2 thanh ghi ddc lap duoc truy cép trong mot 1€nh
don trong 1 chu ky dong ho. Két qua 1a tdc d6 nhanh gip 10 1an cac bo vi diéu
khién CISC thuong.

Véi céc tinh ning da néu, ché do nghi (Idle) CPU trong khi cho phép bo
truyén tin ndi tiép dong bd USART, giao tiép 2 day, chuyén d6i A/D, SRAM,
bd dém bd dinh thoi, céng SPI va hé théng cac ngét van hoat dong. Ché d6
Power-down luu gilt ngi dung cua cac thanh ghi nhung lam dong lanh b0 tao
dao dong, thoat khoi cac chirc ning cua chip cho dén khi co ngit ngoai hodc
la reset phan cimg. Ché d6 Power-save dong ho dong b tiép tuc chay cho

phép chuong trinh sir dung gitr dugc ddng bo thoi gian nhung céc thiét bi con
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lai 1a ngu. Ché do ADC Noise Reduction dung CPU va tat ca céc thiét bi con lai
ngoai trir d6ng hd dong bd va ADC, tdi thiéu hoa switching noise trong khi ADC
dang hoat dong. Trong ché do standby, b0 tao dao dong (thuy tinh thé/bod cong
hudng) chay trong khi cac thiét bj con lai ngi. Cac diéu nay cho phép bd vi diéu
khién khoi dong rat nhanh trong ché d6 tiéu thu cong suat thap.

Thiét bi duoc san xuit sir dung cong ngh¢ bd nhd ¢d dinh mat do cao cua
Atmel. B6 nhé On-chip ISP Flash cho phép 1ap trinh lai vao hé thong qua
giao dién SPI bai bo 1ap trinh bd nhé ¢d dinh truyén théng hodc boi chuong
trinh On-chip Boot chay trén 18i AVR. Chuong trinh boot c6 thé sir dung bét
ctr giao dién nao dé download chuong trinh ing dung trong bo nhé Flash tng
dung. Phan mém trong ving Boot Flash sé& tiép tuc chay trong khi ving
Application Flash dugc cip nhat, cung cip thao tic Read-While-Write thuc.

Pé t6i da hoa hiéu ning tinh ning va song song, AVR str dung kién triic
Harvard v61 bd nhé riéng biét va cac BUS cho chuong trinh va dir 1iéu. Cac cau
1énh trong by nhd chuong trinh dugc hoat vai mot duong 6ng 1énh mirc don.

Trong khi mét 1énh dang thuc hién, 1énh tiép theo s€ dugc nap trudc vao
tir b nhéd chuong trinh. Diéu nay lam cho céac 1énh dugc thuc hién trong moi
chu ky dong hd. Bo nhé chuong trinh 14 bd nhd In-System Reprogrammable
Flash. Tap thanh ghi truy cap nhanh bao gom 32 thanh ghi dang ning 8 bit voi
thoi gian ttruy cdp 1a 1 chu ky don. Piéu nay cho phép ALU hoat dong trong
mot chu ky don. Mot thao tac dién hinh véi hai toan hang dugc cua ALU, hai
toan hang dugc 1ay ra tir tép thanh ghi dé thuc hién, va va két qua dugc luu
trit lai trong tép thanh ghi trong mdt chu ky dong ho. 6 trong s 32 thanh ghi
c6 thé str dung nhu 1a 3 thanh ghi con tré dia chi gian tiép 16 bit dé chi vao
vung dir liéu phuc vu cho tinh toan dia chi hi¢u dung. Mt trong cac con tro
dia chi nay cling co thé duoc st dung lam con tré dia chi tré vao bang dir licu
trong bd nhé chuong trinh Flash. Cac thanh ghinay 1a X, Y va Z.

ALU thuc hién cac phép toan logic va s6 hoc giira cac thanh ghi hoic giita
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thanh ghi voi mot hiang sb. Ciing c6 thé thao tac voi cac thanh thanh ghi don
trong ALU. Sau khi thyc hién phép toan s6 hoc, cac thanh ghi trang thai dugc
cap nhat cac thong tin vé két qua thuc hién.

Dong chuong trinh duoc diéu khién bdi cac phép nhay co diéu kién hodc
khong diéu kién dén cac 1énh duoc goi, va chi dén cac dia chi truc tiép trong
khong gian dia chi. Hau hét cac 1énh AVR déu thuc hién véi dit lidu 16 bit.
MGdi dia chi b nhé chuong trinh déu chira 1 1énh 32 bit hoic 16 bit.

Khong gian bd nhd chuong trinh Flash dugc chia thanh 2 vung, vung
chuong trinh boot va ving chuong trinh (mg dung, c4 hai viing nay déu c6 bit
khoa chuyén dung dé bao vé cho viéc ghi va doc/ghi. Lénh SPM dung dé ghi
vao vung bd nhd tng dung phai c6 trong vung chuong trinh boot. Trong khi
thuc hién cac ngét va cac thuong trinh, dia chi tré vé ctia bo dém chuong trinh
(PC) duoc luu trir trong stack. Nhin chung stack dugc dinh vi trong SRAM,
va do vay kich c¢& stack dugc giol han boi kich cd toan by cua SRAM, va
cach sir dung cia SRAM. Tat ca cic chuong trinh ctia nguoi st dung phai
khai tao SP trong thudng trinh reset (trudc khi thuong trinh hodc ngat dugc
thuoc hién). SP ¢ thé tro duoc vao khong gian I/O. SRAM c6 thé duoc truy
cap mot cach dé dang thong qua nam ché do dia chi khac nhau hd tro boi kién
truc AVR.

Khong gian bd nhé trong kién traic AVR 13 ban d6 bo nhd thong thuong
va tuyén tinh.

Mot module ngat linh dong c6 cac thanh ghi diéu khién cia né trong
khéng gian I/O cung voi thém vao bit khoi tao ngit toan cuc trong thanh ghi
trang thai. TAt ca cac ngit cd vector ngit riéng biét trong bang vector ngat.
Céc ngit nay c6 mirc do uu tién theo vi tri clia vector ngat twong Gmg. Mirc ¢o
dia chi cang thap thi c6 quyén uu tién cang cao.

Khong gian bd nhd I/O ¢6 64 dia chi cho cac chic ndng ngoai vi cia

CPU nhu 1a cac thanh ghi diéu khién, SPI, va cac chic nang I/O khac. B6 nhd
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1/O ¢6 thé truy cép truc tiép, hodc nhu 14 vi tri khong gian dit liéu theo ching
cta tép thanh ghi, $20-$5F.

Thém vao d6, né co khong gian /O mé rong tir $60 dén $FF trong
SRAM, céc khdng gian nay chi c6 cac 1énh ST/STS/STD va LD/LDS/LD ¢6

thé str dung.

2.4.2. Kién truac vi dieu khién avr

[ Data Bus &bt
Program Slats
Flash A o |
Program Corniler and Conlral
MEﬂ'!:lr:.'
l — Int=mupl
< Linit
Instruclion Geraral
Register Purposa sP|
I Raglslrars il Ui
¥
Instruclion Wealchodog
Dacodar - * Timer
P £
E i e T
Controd Lines § ﬁ Compardor
Bl &
B8 E 0 Moduled
M S e LT
s /O Module n
EEFRM hi—Im
1N LInes T

Y

Hinh2.8. So d6 kién triic AVR

ALU( Arithmetic Logic Unit): Pon vi xir Iy s6 hoc va logic.

DATA SRAM: B0 nh¢ dir licu.

EEPROM ( electrically Erasable Proprammable Read-Only Memory): La
loai ROM c6 thé x6a dugc bang dién sau d6 ghi lai ma khong can 1y ra.

DATA BUS- 8Bit: Buong truyén dit liéu 8 bit.

[/0 LINES: Buong vao ra tin hi¢u.

32x8 GNERAL PURPOSE REGISTERS : 32thanh ghi da nang 8 bit.
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STATUS AND CONTROL : Khéi nhan biét trang thai va diéu khién.

PROGRAME COUTER : B6 dém chuong trinh.

FLASH PROGRAM MEMORY : B0 nhé¢ flash , 1a mdt loai by nhd st
dung cac chip NAND( tich hop nhiéu transistor 1én mot tim ban dan), cac
chip nay c6 kich thudc nho tdc do doc ghi cao, dung lugng 16n.

INTRUCTION REGISTER : Thanh ghi 1énh.

INTRUCTION DECODER : Giai ma 1énh.

CONTROL LINES: Nhitng duong diéu khién.

INTERRUPT UNIT: B6 xir 1y ngat.

SPI' UNIT: Mach ghép ndi ndi ngoai vi néi tiép, 1a mach lién két dit liéu
ndi tiép déng bo cho phép bo didu khién truyén théng véi cac thiét bi ngoai vi.

WATCHDOG TIME : La bo dém c6 chiic nang reset lai vi diéu khién khi
xay ra su kién tran.

ANALOG COMPARATOR: B0 so sanh tin hi¢u tuong tu.

I/0 MODULEL1-1/0 MUDULE n : Module vao ra tin hi¢u.

DIRECT ADDRESSING : Pudng dia chi truyén truc tiép.

IN DIRECT ADDRESSING : Pudng dia chi truyén gian tiép.
2.4.2.1. Pon vi xir Iy s6 hoc va logic ( ALU — Arithmetic Logic Unit)

AVR ALU hiéu ning cao tac dong truuc tiép tdi 32 thanh ghi da ning.
Trong vong mot chu ky, cac toan hang s6 hoc thue hién gilta c4c thanh ghi da
nang hodc gitra mdt thanh ghi va mot toan hang tirc thoi. Cac todn tur cua
ALU dugc chia lam ba loai chinh: S hoc, logic, va xur Iy bit. Mot ) phép xu
Iy cua kién tric nay ciing cung cap bd nhan sd c¢6 dau va khong c6 dau va

dang phan sb.
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2.4.2.2. Tép cac thanh ghi da nang ( General Purpose Register File )

7 ] Addr.
R0 s00
R 501
Rz s02
R13 00
Genaral R14 JE
Purpose R15 HOF
Waorking RI1G 510
Reqgisters RIT 511
R2a H1A X-register Low Byt
R2T %1B X-register High Byls
R2a F1C ‘f-register Low Byt
R29 F1D ‘f-register High Byls
[Ske] %1E Z-register Low Byls
R31 HF Z-registar High Byl

Hinh2.9. Tép thanh ghi da nang cua AVR CPU

Hau hét cac 1énh thuc hién véi tép thanh ghi c¢6 truy cdp truc tiép t6i tat ca
cac thanh ghi, va hau hét ching 1a 1énh don chu ky. M&i mdt thanh ghi dugc
chi dinh bdi mot dia chi bd nhé dit liéu, bd tri chung tryc tiép vao 32 vi tri dau
tién cua khong gian dir li¢u nguoi st dung.

Mac du khong phai 1a thuc hién theo luat nhu cac vi tri cia SRAM, to
chtrc bd nhd nay cho phép linh dong cao khi truy cap cac thanh ghi, nhu la
thanh ghi con tro X,Y,Z co thé duogc dit vao danh muc ctia moi thanh ghi
trong tep.

The X-register, Y-register and Z-register

Céc thanh ghi R26..R31 c6 thém céac chirc nang ngoai vi¢c st dung nhu 1a
mot thanh gh da nang. Céc thanh ghi nay 1a cac con tro dia chi 16 bit cho ché
d6 dia chi gian tiép cua khong gian dir liéu. ba thanh ghi dia chi gian tiép X,
Y, Z dugc mo ta nhu nhu hinh 2.10.
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Trong cac ché do dia chi khac, cac thanh ghi dja chi ndy c6 cac chirc ning

nhu 14 d6 1éch ¢b dinh, tu dong tang va ty dong giam.

15 £H i [
X - register 7 N [

R2T (S1E) R26 (51A)

15 YH YL i
¥ - ragister 17 | T o

R20 (510 R28 (510)

15 IH IL i
Z - register 17 il | 7 i |

Rl [S1F) R30 [S1E

Hinh 2.10. Céac thanh ghi X, Y va Z

2.4.2.3. Piéu khién ngit va reset (Reset and Interrupt Handling )

AVR cung cip 1 vai ngudn ngat khac nhau. Cac ngit nay va vector reset
riéng biét co vector chuong trinh riéng biét nam trong khong gian nhd chuong
trinh. Tét ca cac ngat duoc chi dinh boi cac bit cho phép riéng biét ma cac bit
nay phai duoc ghi muc logic 1 cing véi bit cho phép ngit toan cuc trong
thanh ghi trang thai dé cho phép ngat. Phu thudc vao gia tri PC, cac ngit nay
phai duogc tu dong loai bo khi cac bit Boot Lock - BLB02 or BLB12 - duoc
1ap trinh. Yéu t6 nay cai thién do an toan phan mém.

Pia chi thap nhit trong khong gian bo nhé chuong trinh dugc mic dinh 1a

Reset va Interrupt Vectors. Béang vector ngit
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Programﬂ
Vector No. Address'®! Source Interrupt Definition
1 D000 RESET Extamal Pin, Power-on Reset, Brown-out Rasst and Watchdog System Reset
2 [0 0 INTO External Intarrupt Request O
3 w002 INTA External Intarrupt Request 1
4 Ox003 PCINTO Pin Change Interrupt Request 0
=] w004 PCINTA Pin Change Interrupt Request 4
& Ox005 PCINT2 Pin Change Interrupt Request 2
7 Ox006E WOT Watchdog Time-out Interrupt
a8 0007 TIMER2 COMPA Timer/Counter2 Compare Match A
'] 0008 TIMER2 COMPE Timer/Courter2 Compare Match B
10 Ox009 TIMERZ2 OVF TimarCounter2 Cverflow
11 e00A TIMER1 CAPT Timer/Courter! Capture Evert
12 Ox00B TIMER1 COMPA TimerCourter! Compare Match A
13 Ox00c TIMER1 COMPE TimarCoutnerl Compare Match B
14 Ox00D TIMER1 OVF TimerCourter Cverflow
156 Ox00E TIMERD COMPA TimerCounterd Compare Match A
16 Ox00F TIMERD COMPE Timer Counterd Compare Match B
17 Ox010 TIMERD OVF TimerCounterd Cverflow
18 Ox011 3P, 5TC 3P Serial Transfer Complata
19 w012 USART, RX USART Rx Complate
20 0x012 LISART, UDRE USART, Data Register Empty
21 Ox014 USART, TX USART, Tx Complats
22 Ox015 ADC ADC Conversion Complete
23 0016 EE REALY EEPROM Ready
24 Ox017 ANALOG COMP Analog Comparator
25 Ox0i8 Wl 2-wira Serial Interface
26 Ox019 SPM READY Store Program Memory Ready

Hinh 1.11. Bang vector ngadt va reset

Khi dia chi cang nhé thi thir tu vu ti€n cang cao.

C4c vector ngat c6 thé dugce chuyén sang dau cua ving Boot Flash bang

cach dat bit IVSEL trong thanh ghi diéu khién ngit (MCUCR). Reset Vector

c6 thé dugc chuyén sang dau ctia ving Boot Flash bang cach 1ap trinh

BOOTRST fuse.

Khi mot ngat xay ra, bit I (bit cho phép ngit toan cuc) dugc xda va tt ca cac

ngat dugc loai bo. Phan mém sir dung c6 thé ghi mirc logic 1 vao bitl dé cho

phép cac ngat tiép theo. Tat ca cac ngit dugc kich hoat c6 thé ngat nhiig thuong

trinh ngét hién tai. Bit 1 duoc dit tw dong khi trd vé tir 1énh RETI cta ngit.
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C6 2 loai ngit co ban.

+ Loai thtr nhat dugc gay ra boi sy ki¢n ma dat co ngét. Péi véi loai
ngat nay, PC dugc hudng toi Interrupt Vector twong tng dé thyuc hién thudng
trinh phuc vu ngit va phan cimg xo4 cd ngit tuong tng. Cac cd ngit cling cd
thé duoc ghi mutrc logic 1 vao vi tri bit c& dé duge x04. Néu mot diéu kién
ngit xay ra trong khi bit cho phép ngit twong tng bi xo4, thi cd ngit s& dugc
dat va duge nhé cho dén khi nge“it duoc thuc hién, hoac la co ngét dugc x0a
bdi phan mém. Twong tu néu mot hodc nhiéu diéu kién ngit xay ra trong khi
¢ cho phép ngit toan cuc bi xoa thi cac ¢ ngat twong Gng sé dugc dat va
nhé cho dén khi cd cho phép ngrflt toan cuc duoc dat va no s€ duoc thuc hién
theo thir tu vu tién.

+ Loai ngit thtr hai s& kich hoat kéo dai trong thoi gian diéu kién ngit
ton tai. Cac ngat ndy khong can thiét phai ¢ cd ngit. Néu didu kién ngat mat
di trude khi ngat duoc cho phép, thi ngat s& khong xay ra.

Khi AVR thoat khoi tir mot ngit, né s& ludn trd vé chuong trinh chinh va
thuc hién mot hodc nhiéu 1énh trude khi mot ngit nao d6 con doi d6 duoc
phuc vu.

Chu y rang cac thanh ghi trang thai khong tu dong luu trit khi nhap vao
mot thuong trinh ngat, va ciing khong luu trit lai khi tré vé tir mot thuong
trinh ngat. Piéu nay phai dugc thuc hién boi phan mém.

Khi sir dung cdu 1énh CLI dé cAm ngit, cac ngat sé& khong duoc tac dong
ngay lap tirc. Khong co ngét nao duogc thuc hién sau khi thuc hién 1énh CLI,
tham chi n6 xay ra cung lic vaéi 1énh CLILL
Thoi gian ddp vng ciia I ngat

Viéc thuc hién ngit trong it nhat bén chu ky dong hd véi tit ca cac ngat.
Sau bdn chu ky déng hd, dia chi vector chuong trinh twong tng véi thudng
trinh diéu khién ngat thuc sy dugc khoi tao. Trong thoi gian bén chu ky nay,

PC dugc cat vao trong ngin xép. Vector thuong 14 1énh nhay dén thuong trinh
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ngit va 1énh nhay nay mat ba chu ky dong hd. Néu mot ngit xay ra trong khi
thuc hién mot 1énh nhiéu chu ky thi 1énh duoc hoan thanh truée khi ngit duoc
phuc vu. Néu mot ngit xdy ra khi MCU dang trong ché do ngu thi thoi gian
dap ng ngit sé tang thém bén chu ky. Thoi gian ting thém nay 1a thoi gian
dé khoi dong lai tir ché d6 ngu.

Su trd vé tir mot thuong trinh diéu khién ngat mat bén chu ky xung nhip.
Trong thoi gian bén chu ky nay, PC (2 bytes) duoc ldy ra tir ngin xép, SP
dugc tang 1€n 2, va bit I trong SREG duoc dit.
2.4.2.4. Bo nhé

Kién tric AVR c6 hai khong gian b nhd chinh bao gém bd nhé chuong
trinh va by nh¢ dit li¢u. Thém vao do, Atmega8 c6 mot b nhd EEPROM dé
I triv dit lidu. Tat ca ba khong gian nay 1 tuyén tinh va nhu thudng 18.

a. Bé nhé chwong trinh Flash cé thé lp trinh lgi nam bén trong vi xi Iy
(In-System Reprogrammable Flash Program Memory )

Atmega8 chira 8K bytes bo nhd Flash c6 thé 1ap trinh lai duge nam trong
chip dé chta chuong trinh. Tir khi tat ca cac 1énh ctia AVR 13 16 hodc 32 bit
thi Flash dugc t6 chirc thanh 4Kx16. Vi 1y do an toan phan mém nén bd nhd
chuong trinh Flash dugc chia thanh hai ving: Vung nap chuong trinh boot va
vung chuong trinh tmg dung.

B6 nhd Flash c6 thé thuc hién ghi/xo4 it nhat 10.000 1an. B6 dém chuong
trinh (PC) 1a 12 bit, n6 co thé dia chi hoa duogc 4K b nhé chuong trinh.

Bang hang so ¢6 thé duoc dit trong khong gian bo nhé chuong trinh.

33



Ban d6 bo nh¢d chuong trinh nhu hinh 2.12.

Ox0000

Application Flash Section

B ——

Boot Flash Section
Ox0FFF/0x1FFF

Hinh 2.12. Bdn dé bé nhé chicong trinh
b. B nho dir ligu SRAM (SRAM Data Memory )
Ban d6 bo nhé dir liéu SRAM duoc chi ra trén hinh 2.13.

Data Memory

32 Hegisters 0x0000 - Ox001F
64 |/O Registers | 0x0020 - 0x005F
160 Ext I/O Reg. [ 0x0060 - Ox00FF

0x0100

Internal SRAM
(512/1024/1024 x 8)

0x02FF/0x04FF/0x04FF

Hinh 2.13. Bdn do b nhé dit liéu SRAM
ATmega8 12 bo vi diéu khién hoan chinh hd tro nhiéu thiét bi ngoai vi
trong 64 vi tri dugc dat trude trong ma 1énh IN/OUT. DPdi véi cac khong gian
vao ra mo rong tr 0x60 dén OXxFF trong SRAM thi chi c6 cac lénh
ST/STS/STD va LD/LDS/LDD méi duge str dung.
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Niam ché d6 dja chi khac nhau cho bd nhé dit liéu bao gém: Truc tiép,
gian tiép vai do 1éch, gian tiép, gian tiép voi do 1éch giam, va gian tiép véi do
1éch tang 1én. Trong tép thanh ghi, cic thanh ghi tir R26 dén R31 dung dé 1am
cac thanh ghi con trd dia chi gian tiép.

Pia chi truc tiép chi t6i toan bo khong gian dir liéu.

Ché d6 gian tiép véi d6 1éch chi dén 63 vi tri tir dia chi co s& duge dua ra
boi thanh ghi Y hoac Z.

Khi str dung cac ché do dia chi gian tiép thanh ghi v6i do giam hay ting
tu dong, thanh ghi dia chi X, Y va Z dugc giam hoac duoc tang.

C. B nho div liéu EEPROM (EEPROM Data Memory )
ATmega8 chira 512 byte bo nhd dir lisu EEPROM. Né duge t6 chirc
thanh khong gian dir lidu riéng biét, trong chiing cac byte don c¢6 thé duoc doc
va ghi. EEPROM c6 thé doc ghi duoc it nht 100.000 lan.
EEPROM Read/Write Access — doc/ghi vao EEPROMass
Céc thanh ghi truy nhdp EEPROM c6 thé duoc thuc hién trong khong gian I/O.
Thanh ghi dia chi EEPROM — EEARH va EEARL

Bit 15 14 13 12 11 10 9 8

- - - - - - - EEARS EEARH
EEAR7Y EEARG EEARS EEAR4 EEAR3Z EEAR2 EEAR1 EEARD EEARL

7 & 5 4 3 2 1 0
AeadWritz R R R R R R R AW
RwW AW RwW AW RwW AW FAw AW
Initial Valus 0 Q 0 0 0 0 0 X
X X X X X X X X

Bits 15..9 — Res: Céac bit du phong

Cac bit nay dugc dat du phong trong Atmega8 va sé luon 1a 0.

Bits 8..0 - EEAR9..0: Bia chi EEPROM

Gia tr1 khoit tao cua EEAR 1a khong xéac dinh. Gia tri thich hop phai dugc
ghi trudc khi EEPROM c6 thé duoc truy cap.

Thanh ghi dir liéu EEPROM — EEDR

35



Bit 7 G & 4 3 2 1 ]
MsB L=E

Read'rite R R R R ) R R R

Initial Walue d a 0 0 0 a a 1]

Bits 7..0 - EEDR7.0: Dit liéeu EEPROM

EEDR

Pé ghi EEPROM, thanh ghi dit EEDR chtra dir liéu dugc ghi vao trong
EEPROM vi dia chi duogc chi ra trong thanh ghi EEAR. Khi doc EEPROM,
thanh ghi EEDR chtra dir liéu doc ra ttr EEPROM tai dia chi chi ra tai EEAR.

Thanh ghi trang thai EEPROM — EECR

]

RW

Bit T B 5 4 3 2 1

| - | - | EEPM1 | EEPMO | EERIE | EEMPE | EEPE | EERE | EECR
ReadWrite R R RAW RW RW RW RW
Initial Value 0 0 X X 0 0 X

Bits 7..6 — Res: Cac bit du phong

Céc bit nay dugc dat du phong trong Atmega8 va sé luon 1a 0.
Bit 5..4 — EEPM1 va EEPMO: Cac bit ché d6 1ap trinh EEPROM
Bit 3 - EERIE: EEPROM Ready Interrupt Enable

Bit 2 - EEMWE: EEPROM Master Write Enable

Bit 1 - EEWE: EEPROM Write Enable

Bit 0 — EERE: EEPROM Read Enable

Phong ngtra sai Iéch ditr icu EEPROM

0

Trong thoi gian ngudn dién VCC bi sut dit liéu cia EEPROM c¢6 thé bi

sai boi vi dién ap cung cap qua thap cho CPU va EEPROM lam viéc dung.

Diéu nay cling tuong tu dbi vai cac hé théng ban mach su dung EEPROM, va

cac giai phap thiét ké twong ty nén duoc ing dung.

Mot sy sai khac dit liéu cia EEPROM c¢6 thé bi gy ra boi hai yéu t6 khi

ma dién 4p qua thip: Pau tién 1a sy lién tiép ghi vao EEPROM doi hoi mot

dién 4p t6i thiéu dé hoat dong mot cach dung dan. Thir hai 1a CPU c6 thé tu

thuc hién sai cau 1énh néu dién &p cung cap qua thap.
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d. B nho I/0

TAt ca cac I/O va thiét bi ngoai vi dugc dat vao khong gian /0. Vi tri /O
duogc truy truy nhap boi 1énh LD/LDS/LDD va 1énh ST/STS/STD, chuyén ddi
dir liéu gitra 32 thanh ghi da ndng va khong gian 1/0O. Cac thanh ghi I/O trong
ving dia chi $00-$1F c6 thé truy cap truc tiép cac bit bang cach sir dung cau
lénh SBI va CBI. Trong cac thanh ghi ndy, gia tri ciia cac bit don c6 thé dugc
kiém tra béng cach sir dung cac cau 1énh SBIS va SBIC. Khi str dung cac I¢nh
xac dinh I/O IN va OUT, dia chi /O $00 - $3F phai duoc st dung. Khi danh
dia chi I/O céac thanh ghi nhu 1a vung dit liéu st dung 1énh LD va ST,va phai
thém $20 vao cac dia chi nay.

Pé tuong thich vdi cac thiét bi trong twong lai, cac bit du phong duogc dat
1 0 néu duoc truy cap. Cac dia chi bd nhé I/0 dy phong khong nén ghi.
Mot vai ¢ trang thai dugc xo4 bang viée ghi 1 vao chiing.

Céc thanh ghi I/O da nang: ATmega 8 c6 3 thanh ghi I/O da nang, cac
thanh ghi ndy c6 thé str dung dé chira moi thong tin, dic biét co thé hiéu dung
dé chira cac bién toan cuc va cac co trang thai. Cac thanh ghi nay co dia chi tir
0x1F c6 thé truy nhap truc tiép dén cac bit bang cach s dung cc cau 1énh

SBI, CBI va SBIC. Bao gém cac thanh ghi: GPIOR2, GPIOR1, GPIORO.
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CHUONG 3 : THIET KE VA LAP RAP
HE THONG KHOI PONG MEM

3.1. THIET KE MACH PONG LUC
Thong s6 dong co khong ddng bod
P=0,075KW,; cosp = 0,7; n=1400vg/ph
Y / A=380/220 ; 0,43/0,74
Ta lya chon mach dong luc 1a mach diéu ap xoay chiéu 3 pha béng triac tai

dau sao khong day trung tinh:

A ° -
¢ R
C R C R
H T

Hinh 3.1. So' @6 mach déng lic
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3.1.1. Chon van ban dén
Dong dién hi€u dung dong co:
P 75

lgc = - =06 (A)
© J3U,.cosp +/3.380,07

Dong dién hiéu dung di qua mdi triac:

| 016
I —%=7=0108(A)

Do ta chon cach lam mat cho van la gén van ban dan 1én canh tda nhiét
V6i diéu khién nay triac 1am viéc voi dong dién dén 30% dong dién dinh muc

Dong dién cua triac can chon:

=0.27(A)

| _n,100 _0,08.100
Tam 30 30

Dién ap cua triac ¢ trang thai khoa:

Uny = +/2U, =~/2.380 =537,4(V)

Dién ap dinh muc cua triac can chon:

Utgm = Kgt.Umy =1,8.537,4 =967,3 (V)

Kgt 12 hé s6 du trit chon Kg=1,8

triac mac vao ludi xoay chiéu 50Hz nén thoi gian chuyén mach cua triac
anh huong khong 16n dén viée chuyén triac.

Tu céac thong s6 trén ta chon loai Triac BT139-600E c6 cac thong s6 sau

Un max = 600V Il =15 MA Uy =15V

lgmmax= 15A  Th =40 mA I=5mA AU=1,6V

Tem =70u(s) Tmax =120°
3.1.2. Chon phén tir bao vé van ban dén
a. Bao vé van ban dan khoi danh thung do xung dién ap tir ludi bang mach RC

Dé bao vé xung dién ap tur ludi dién, méc song song voi tai ¢ dau vao mot
mach R-C nham loc xung. Khi xuit hién xung dién ap trén dudng day, nho co
mach loc ndy ma dinh xung gan nhu nam lai hoan toan trén dién tré' duong

day.
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Chon R=(5+20)Q2, C=4pF
b. Bao vé ngin mach, qua dong dién cho van

Chon aptomat Iam thiét bi bao vé

Ugma > Ugmi

lama™> lgc = 2,75 A

Chon aptomat loai S0AF cta hang LG c6 thong $6: Ugm= 600V, l4,=5A
c. Bao vé qua nhiét cho van ban dan:

Khi van ban dan 1am viéc c6 dong dién chay qua , trén van cé sut ap , do
d6 c6 ton hao cong suit Ap. Ton hao nay sinh nhiét , d6t néong van ban din.
Mit khac van ban dan chi dugc lam viéc duéi nhiét do cho phép T, néu qua
nhiét 6 cho phép thi van ban dan sé& bi pha huy. Dé van ban dan lam viéc an
toan, khong bi choc thung vi nhiét, phai chon canh tan nhiét hop ly.

Thoéng so can co:

Tbn that cong suét trén mot triac: Ap =AU.l,, = 1,6.0,2=0,32W

Dién tich bé mit téa nhiét: Sy =Ap/Km.T

T: 1a @6 chénh 1€ch nhiét d so vd1 modi truong

Chon nhiét d6 méi trudng 1a Tr =30°C

Nhiét d lam viéc cho phép cua triac: T,,=110°C
Chon nhiét @6 lam viéc trén canh tan nhiét la T,=80°C

=Ty, —Tim =80-30 =50°C

Km: hé s tao nhiét bang dbi luu va birc xa. chon Kn=8 W/m?* °C

Swn =0,32/8.50 =0.008 m? =8 cm’

Chon loai canh tan nhiét c6 6 canh, loai nhé duoc lam béng nhom.
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3.2. THIET KE MACH PIEU KHIEN
3.2.1. So dd khoi hé thong diéu khién dung vi diéu khién

IN PUT

A BC

KHOI NGUON
NUOI IC VA VDK

KHAU KHAU TAO
PAT TAO ] XUNG
; XUNG DONG BO
GOC —p BanG
MO VI
PIEU .
a A ——Pp  KHUECH
KHIEN DAl XUNG

» nv

L 1]

OUT PUT

Hinh 3.2. So dé khéi mach diéu khién
Khéi vi xir Iy (VXL) 14 khéi trung tdm cta hé thong diéu khién, né thuc
hién cac nhiém vu sau:
- Ghép ndi voi Panel diéu khién. Nhan cac tham s6, luu ching vao
EEPROM.

- Ttr cac tham sd dat, tinh toan dé thay doi goc diéu khién theo thoi gian.
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- Nhan xung dong b, tao luat phat xung va phat xung diéu khién (6 kénh,
dang s6) theo xung dong bo.

- Thong qua xung dong bd nhan biét va bao 15i khi ¢6 su ¢ mét pha.

- Nhén céc tin hiéu bao vé qua dong, ding khan...dé dimg hé théng.

Khau ddng b bao gdm bién ap dong pha mic A/Y, mach so sanh diém
qua khong va cach ly quang, diéu ché ra ba xung vudng tan sé 50 Hz 1éch pha
nhau 120° dién ddng pha véi dién ap pha cua ludi va duoc dua vao ba chan
cta vi xtr 1y. Khi dua ba xung dong bd vao tuy mach dong bd co6 hoi cong
kénh nhung bu lai khi phat xung vao céc van trong timg pha 1a doc lap nhau
do d6 khi nbi bo khoi dong vai ludi dién, hé thong diéu khién khong can phai
do thir tw pha dé phat xung ma chi can quan tdm dén chiéu quay cua dong co.

Khau khuéch dai xung c6 nhiém vu khuéch dai xung tir khau phan phéi

xung dua dén kich mé triac, ngoai ra con sir dung bién ap xung nham cach ly
mach diéu khién va mach dong lyc.
3.2.2. Tinh toan va phén tich mach diéu khién

Mach diéu khién dugc tinh toan xudt phat tir yéu cau xung md triac.

Céc thong sb co ban dé tinh mach diéu khién:

Dién ap diéu khién triac: Ug= 1,5V

Dong dién diéu khién triac: l4=15mA

Thoi gian mé xung: t,,=70uS

Do rong xung diéu khién: t,=2.t,= 140 ps

Pién ap ngudn nudi mach diéu khién: U=9V
3.2.2.1. Tinh bién 4p xung

Ta chon so bo:

Vit liéu 1am 15i sat 1a thép Perit HM 13i ¢6 dang hinh tru c6 AH = 30 A/m
va AB = 0,3 T, c6 khe hd khong khi.

Ty s6 may bién ap xung chon m =2

Dién ap thi cép : U, =Uy=1,5V
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Piéndpsocap: Uy=m.U,=15.2=3V
Dong dién thir cap: I, = 1, = 15 mA

I
m

Dong diénso cp: I, = -2 =7,5mA

Do rong xung : t, = 140pus =

Muc sut bién do xung : S =0,15

Chon d tir thAm khong khi pg = 1,25.10° H/m
Do tir tham trung binh iy, ctia 16i thép:

_ 4B _ 0’36 =8.10°
u,. AH 1,25.107.30

Hy
Thé tich 15i thép can co:
V =

| _ Moty t, S, Uyl _ 8.10°125.10°.140.10°.0,15.3.7,5.10°
AB? 0,3

Chon mach tir OA-12/14-3 ¢6 thé tich V= Q.L =0,03.4,1= 0,123 cm®

Vo1 kich thudce do ta co kich thudc mach tir nhu sau:

Q =0,0525cm?

a= 1 mm; b=3mm ; d=12 mm ;D= 14mm; |I=4,1 cm
Q=0,03 cm?; Q= 1,13 cm®
S6 vong day cudn so cipBAX:

_U.t,  3.14010°

= = =266 (von
' ABQ 0,3.10°.0,76 (vong)

S6 vong diy cudn thr cip BAX:

W, 226
W, =— =——=133 (von
== 2 =133 (vong)

Chon J; = J, = 2 A/mm?
Tiét dién day so cap:

I, 0,0075

S = = T = 0,00375mm 2

L
1
‘Jl

Puong kinh day so cap:
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d - JLLSl _[4.0,00375 _ 0.069 mm
' T 314 ’

Chon d;= 0.1mm ; S;= 0,00785 mm?
Tiét dién day thw cap:

I, 0,015

S, =-2%= S =0,0075mm?

2
2 \] ,
Puong kinh day thir cap:

d - \/4'82 _ 40,0075 _ 0.089mm
? o 314 ’

Chon d,= 0,1mm ; S,= 0,00785 mm?
Kiém tra hé s6 lap day:

« _S:W,+S,.W, 000785266+000785133 _ .

§ Q.. 133

Nhu vay ctra s6 du dién tich can thiét
3.2.2.2. Tinh chon khiu khuéch dai xung
a. So d6 nguyén ly +9

 Hinh 3.3. So dé khdu khuéch dai
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b. Nguyén ly hoat dong
Khau khuéch dai xung lam nhiém vu khuéch dai tin hiéu xung & chan14
PBO cua vi diéu khién avr8 thanh tin hiéu cling c6 bién do , do rong va cong
suat di 16n dé kick mé triac T1.
c. Cong thuc tinh toan
Chon céac didt D6 , D7 , D8 loai 2608 c6 céc thong s6 sau:
U=220V
I=5A

Chon bong tranzito cong suat T2 loai TIP41 c6 cac thong sb sau:

Di¢n ap gilia colecto va bazo khi hé mach emito : Uggo = 40V

Di¢n ap gitra emito va bazo khi hé mach colecto : Uggg =5V

Dong dién 16n nhit & colecto c6 thé chiu dung : lgnax =10A

Dong dién lam vi€e cua colecto : I = 6A

Dong dién lam viéc cua bazo : : Ig = 2A

Ta thay rang voéi loai triac di chon c6 cong suat diéu khién 1a kha bé Uy,
=15V ; lg =0,015A. nén dong colecto-bazo cua tranzito kha bé nén ta chi
can phai st dung mot trazito

Chon ngudn cap cho bién ap xung 13 E =9V nén ta phai mac ndi tiép thém
dién tré Rg nbi tiép voi cuc emitor cta Trazito

Rg =(E — Uy)/1; =(9-3)/0,0075= 8002

Tat ca cac diod trong mach st dung loai IN4009 c6 thong sb :

Dong dién dinh mure : 14, =10A

Pién ap nguoc 16n nhat : Uy = 25V

Pién 4p dé cho diod md thong : U, =1V
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3.2.2.2. Khau tao xung
Khau tao xung sir dung on chip avr atmega8

a. C4u tric chung clia avr atmega8

PDIP
vy
(RESET) PCs ] 1 28 [ 1 PC5 (ADC5/SCL)
(RXD)PDOL]2 27 |1 PC4 (ADC4/SDA)
(TXD) PD1]3 26 [1PC3 (ADC3)
(INTO) PD2 ] 4 25 [ PC2 (ADC2)
(INT1) PD3 ] 5 24 [1PC1 (ADC1)
(XCK/TO) PD4 |6 23 [ PCO (ADCO)
vcc 7 22 [1GND
GND[]8 21 [J AREF
(XTAL1/TOSC1) PB6 ]9 20 [J AVCC
(XTAL2/TOSC2) PB7 (] 10 19 [J PBS5 (SCK)
(T1) PD5 ] 11 18 | PB4 (MISO)
(AINO) PD6 [} 12 17 [ PB3 (MOSI/OC2)
(AIN1) PD7 ] 13 16 [ PB2 (SS/OC1B)
(ICP1) PBD ] 14 15 [ PB1 (OC1A)

Hinh 3.4. AVR atmega8

Mo ta cac chan
VCC  :Pién 4p cung cap sb.
GND  : Chan ndi dat.
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PORT A: Pau vao ctia bd bién doi A/D. Port A ciing 1a cong 1/0 8 bit hai
chiéu néu bd bién d6i A/D khong dugc sir dung.

PORT B: (PB7:0) Port B 1a cong I/O 8-bit hai chiéu vdi cac dién tr pull-
up bén trong (duogc lua chon cho mdi bit). B dém dau ra cua Port B c¢6 dic
tinh diéu kién can d6i véi ca tin hiéu source va sink. Khi la tin hiéu dau vao,
cac chan cua cong B s& tiéu thu dong néu cac dién trd pull-up bén trong dugc
Kich hoat. Cac chan cua Port B 1a 3 trang thai khi c6 tin hiéu reset dugc kich
hoat, tham chi dé)ng hd khong chay.

- Tuy thudc viéc dat cac cau chi lua chon xung nhip, chan PB6 co thé
dugc str nhu 13 dau vao bo khuyéch dai dao dong dao va dau vao mach thao
tac xung nhip bén trong.

- Tuy thudc viéc dat cac cau chi lya chon xung nhip, chan PB7 co6 thé
duogc st nhu 12 dau ra tir b khuyéch dai dao dong dao.

- Néu nhu bd dao dong RC dinh c& bén trong duoc st dung nhu 1a nguén
xung nhip cta chip bén trong thi PB7..6 duoc sir dung nhu 1a dau vao TOSC2..1
cho Timer/Counter2 néu nhu bit AS2 trong thanh ghi ASSR duoc dit.

PORT C: (PC5:0) Port C 1a cong I/O 7-bit hai chiéu véi cac dién trd pull-
up bén trong (duogc lya chon cho modi bit). Bo dém dau ra cta Port C ¢6 dic
tinh dicu kién can doi véi ca tin higu source va sink. Khi 1a céc tin hiéu dau
vao, cac chan cta cong C s& tiéu thy dong néu céac dién tro pull-up bén trong
dugc kich hoat. Cac chan cua Port C 1a 3 trang thai khi ¢6 tin hi€u reset dugc
kich hoat, thdm chi déng hd khéng chay.

- PC6/Reset: Néu cau chi RSTDISBL dugc 1ap trinh, PC6 dugc s dung
nhu 14 mot chan /0. Chu ¥ rang dic tinh vé dién ctia PC6 khac voi cac chan
PC khéc.

- PC6/Reset: Néu cau chi RSTDISBL khong dugc 1ap trinh, PC6 dugc st
dung nhu 1a mot chan dau vao Reset. Khi tin hiéu ¢ muc thap dai hon do dai

ctia xung nho nhat s& gy ra Reset tham chi cac xung nhip khéng con.
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PORT D: (PD7:0) Port D & cong I/O 8-bit hai chiéu véi cac dién trd pull-
up bén trong (dugc lya chon cho mdi bit). Bo dém dau ra cua Port D ¢6 dic
tinh diéu kién can d6i vai ca tin hiéu source va sink. . Khi 1a céc tin hiéu dau
vao, cac chan cta cong C s& tiéu thu dong néu cac dién tré pull-up bén trong
duoc kich hoat. Cac chan cua Port C 1a 3 trang thai khi ¢6 tin hi€u reset dugc
kich hoat, thim chi dong hd khong chay.

AVcc : 1a chan cap dién cho cong A va bo bién do6i A/D, PC3:0. va
ADC7:6. N6 dugc ndi ndi bd dén Ve ngay ca trong truong hop ADC khong
dugc st dung. Néu ADC dugc st dung, n6 phai duoc ndi véi VCC qua bo loc
thong thap. Cha y rang PC6:4 duoc sir dung dién ap Vec.

AREF: 13 chan tin hiéu tham chiéu analog ndi vao bo bién d6i A/D.

RESET: thiét lap lai dau vao.

XTAL1 & XTALZ2: chan vao ra cua thach anh tao dao dong.

b. B§ tao dao dong cia on chip

On-chip c6 hai chan <XTAL1>, <XTAL2> la ngd vao va ngo ra ctua mot
mach khuéch dai dao duoc dung ndi véi bo dao dong dé tao xung déng hd cho
on-chip. On-chip st dung bo dao dong trong bang cach nbi hai chan
<XTAL1>, <XTAL2> v6i mot mach cong hudng tinh thé thach anh 12MHz
c6 tu thoat nhiéu xudng dat nhu hinh 3.5
c. Mach reset

Chan reset duoc diéu khién bdi mot mach R-C dé reset hé thong tu dong
khi cap ngudn, dong thoi ta co thé reset hé thong bang tay nhd vao chuyén

mach nut an.
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Hinh 3.5. So' d6 nguyén 1y mach tao dao ddng va reset ciia atmegas
3.2.2.3. Khéu dong bd

Khau dong bo bao gdom bién ap dong pha mac A/Y, mach so sanh diém
qua khong va cach ly quang, diéu ché ra ba xung vudng tan sé 50 Hz 1éch pha
nhau 120° dién ddng pha véi dién ap pha cua ludi va duge dwa vao chan cia
vi xu ly.

OPTO1

AR

R
2 3
20V § C
OPTO2
1
4

R, AR

Hinh 3.6. Khdu tao xung dong bé

Chon céach ly quang OPTO P512.
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3.2.3. So’ dd thuit toan va chwong trinh diéu khién

3.2.3.1. So d0 thuat toan

Nap chuong trinh diéu khién

bong co hoat dong

S

Dung dong co

3.2.3.2. Chuong trinh diéu khién
#include <16F688.h>

#device *=16

#FUSES NOWDT //No Watch Dog Timer

#FUSES HS /[High speed Osc (> 4mhz for PCM/PCH)
(>10mhz for PCD)

IH#FUSES NOPUT //No Power Up Timer

#FUSES MCLR //Master Clear pin enabled

o1



#FUSES NOPROTECT //Code not protected from reading
IH#FUSES NOCPD /INo EE protection

I#FUSES NOBROWNOUT //No brownout reset

#use delay (clock=20000000)

#byte PortA= 0x05
#byte PortC= 0x07

#bit input_phase 1 =PortA.2
#bit output_phase 1 =PortC.3

intl negative=0,enable_time=0;

unsigned int8 time=0;

#INT_RTCC
void RTCC(void)

{
Set RTCC(16);// Ngat tran sau 48us

if(enable_time==1)// Neu chuyen sang ban ki duong
{
time++;
If(time==50)// Sau 4ms thi mo van
{
output_phase 1=1;
time=0;
enable_time=0;// Ko cho phep tinh thoi gian
by
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}
#INT _EXT

void EXT(void)

{

output_phase 1=0;

enable_time=1;// Cho phep tinh thoi gian
time=0;

}

void main()

{

Enable_Interrupts(INT_RTCC);// Cho phep Timer0{
Setup_Timer_O(RTCC_INTERNAL|RTCC_DIV_1|RTCC_8 BIT);// Khai
bao Timer 0

Set RTCC(16);// Ngat tran sau 48us

enable_interrupts(INT_RTCC);

Ext_int_edge(L_To H);

enable_interrupts(INT_EXT);

output_phase 1=0;

Enable_Interrupts(GLOBAL);// Cho phep ngat toan cuc

Set_tris_ A(0b11111111);

Set_tris_C(0b11110000);
output_phase 1=0;
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while(true)

{
¥
}

(ExpressProject "Mach khuech dai xung va cau 3 pha"

(ProjectVersion "19981106")

(ProjectType "PCB")

(Folder "Design Resources"
(Folder "Library")
(NoModify)
(File ".\mach khuech dai xung va cau 3 pha.dsn”

(Type "Schematic Design"))

(BuildFileAddedOrDeleted "x")
(CompileFileAddedOrDeleted "x")
(DRC_Scope "0")
(DRC_Action "0")
(DRC_Create_Warnings "FALSE")
(DRC_Check_Ports "FALSE")
(DRC_Check_Off-Page_Connectors "FALSE")
(DRC_Identical _References "TRUE")
(DRC_Type_Mismatch "TRUE")
(DRC_Report_Ports_and_Off-page_Connectors "FALSE")
(DRC_SDT_Compatibility "FALSE")
(DRC_Report_Off-grid_Objects "FALSE")
(DRC_Check_Unconnected Nets "TRUE")
(DRC_Check_for_Misleading_TAP "FALSE")
(DRC_Visible_Power_pins "FALSE")
(DRC_Report_Netnames "FALSE")
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(DRC_View_Output "TRUE")
(DRC_Report_File
"D:\THIET KE MACH DIEN\CAPTURE\SUPPORT\DO
AN_BTL\MACH KHUECH DAI XUNG VA CAU 3 PHA.DRC")
(Netlist TAB "3")
(LAYOUT _Netlist_File "MACH KHUECH DAI XUNG VA CAU 3
PHA.MNL")
(LAYOUT_PCB_Footprint "{PCB Footprint}")
(FALSE)
(LAYOUT _Units "0")
(FALSE)
(FALSE))
(Folder "OQutputs"
(File ".\mach khuech dai xung va cau 3 pha.drc”
(Type "Report"))
(File "\mach khuech dai xung va cau 3 pha.mnl"
(Type "LAYOUT Netlist File™)))
(Folder "Referenced Projects")
(PartMRUSelector
(FUSE
(FullPartName "FUSE.Normal")
(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)
(Devicelndex "0"))
("HEADER 1"
(FullPartName "HEADER 1.Normal™)
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(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))

("HEADER 3"

(FullPartName "HEADER 3.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

(GND

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)

(Devicelndex "0™))

("HEADER 4"

(FullPartName "HEADER 4.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

("CAP NP"

(FullPartName "CAP NP.Normal")

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(R
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(FullPartName "R.Normal™)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(MOC3020

(FullPartName "MOC3020.Normal)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(TRIAC

(FullPartName "TRIAC.Normal")

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0™))

("HEADER 5"

(FullPartName "HEADER 5.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))

(DIODE

(FullPartName "DIODE.Normal")

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")
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(Devicelndex "0"))
(VCC_ARROW

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)

(Devicelndex "0"))

("NPN EBC"

(FullPartName "NPN EBC.Normal™)

(LibraryName
"C:\\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\TRANSISTOR.
OLB")

(Devicelndex "0"))

("TRNSFMR GDE25-4"

(FullPartName "TRNSFMR GDE25-4.Normal*)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0"))

(SCR

(FullPartName "SCR.Normal*)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0")))

(GlobalState
(FileView
(Path "Design Resources")
(Path "Qutputs")
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(Select "Design Resources"
"D:\My jobs\Thiet ke mach dien\capture\Support\Do an_BTL\mach
khuech dai xung va cau 3 pha.dsn"))
(HierarchyView)
(Doc
(Type "COrCapturePMDoc")
(Frame
(Placement "44 01 -1 -1 -4 -30 0 200 0 435™))

(Tab 0)))

(MPSSessionName "Administrator™))
(ExpressProject "Mach dong bo pha

(ProjectVersion "19981106")
(ProjectType "PCB")
(Folder "Design Resources"

(Folder "Library")

(NoModify)

(File ".\mach dong bo pha.dsn”

(Type "Schematic Design™))
(BuildFileAddedOrDeleted "x™)
(CompileFileAddedOrDeleted "x")
(DRC_Scope "0")

(DRC_Action "0")

(DRC_Create_Warnings "FALSE")

(DRC_Check_Ports "FALSE")
(DRC_Check_Off-Page_Connectors "FALSE")
(DRC_Identical_References "TRUE")
(DRC_Type_Mismatch "TRUE")
(DRC_Report_Ports_and_Off-page_Connectors "FALSE")
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(DRC_SDT_Compatibility "FALSE™)
(DRC_Report_Off-grid_Objects "FALSE")
(DRC_Check_Unconnected Nets "TRUE")
(DRC_Check_for_Misleading_TAP "FALSE")
(DRC_Visible_Power_pins "FALSE")
(DRC_Report_Netnames "FALSE")
(DRC_View_Output "TRUE")
(DRC_Report_File
"D:\THIET KE MACH DIEN\CAPTURE\SUPPORT\DO
AN_BTL\MACH DONG BO PHA.DRC")
(Netlist TAB "3")
(LAYOUT _Netlist_File "MACH DONG BO PHA.MNL")
(LAYOUT _PCB_Footprint "{PCB Footprint}")
(FALSE)
(LAYOUT _Units "0")
(FALSE))
(Folder "Outputs™
(File "\mach dong bo pha.drc"
(Type "Report™))
(File "\mach dong bo pha.mnI"
(Type "LAYOUT Netlist File™)))
(Folder "Referenced Projects")
(PartMRUSelector
(R
(FullPartName "R.Normal")
(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")
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(Devicelndex "0"))
(VCC

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)

(Devicelndex "0"))

(GND

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)

(Devicelndex "0"))

("HEADER 2"

(FullPartName "HEADER 2.Normal")

(LibraryName
"C:\ORCAD\ORCAD 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

(DIODE

(FullPartName "DIODE.Normal™)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0"))

(LM339

(FullPartName "LM339.Normal")

(LibraryName
"C:\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\OPAMP.OLB")

(Devicelndex "0"))
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("HEADER 5"
(FullPartName "HEADER 5.Normal")
(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")
(Devicelndex "0"))
(LM324
(FullPartName "LM324.Normal")
(LibraryName
"C:\ORCAD\ORCAD 10.5\TOOLS\CAPTURE\LIBRARY\OPAMP.OLB")
(Devicelndex "0™)))
(GlobalState
(FileView
(Path "Design Resources")
(Path "Outputs"))
(HierarchyView)
(Doc
(Type "COrCapturePMDoc")
(Frame
(Placement “44 01 -1-1-4-300 200 0 435™))
(Tab 0)))
(MPSSessionName "Administrator"))
(ExpressProject "Khoi dong mem 3 pha_Son_DLHP"
(ProjectVersion "19981106")
(ProjectType "PCB")
(Folder "Design Resources"
(Folder "Library™)
(NoModify)
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(File ".\khoi dong mem 3 pha_son_dlhp.dsn"

(Type "Schematic Design"))
(BuildFileAddedOrDeleted "x™)
(CompileFileAddedOrDeleted "x")

(DRC_Scope "0")

(DRC_Action "0™)

(DRC_Create_Warnings "FALSE")

(DRC_Check_Ports "FALSE")

(DRC_Check_Off-Page_Connectors "FALSE")

(DRC_Identical_References "TRUE")

(DRC_Type_Mismatch "TRUE")

(DRC_Report_Ports_and_Off-page_Connectors "FALSE")

(DRC_SDT_Compatibility "FALSE")

(DRC_Report_Off-grid_Objects "FALSE")

(DRC_Check _Unconnected Nets "TRUE")

(DRC_Check_for_Misleading_ TAP "FALSE")

(DRC_Visible _Power_pins "FALSE")

(DRC_Report_Netnames "FALSE")

(DRC_View_Output "TRUE")

(DRC_Report_File

"D:\THIET KE MACH DIEN\CAPTURE\SUPPORT\DO

AN_BTL\KHOI DONG MEM 3 PHA_SON_DLHP.DRC")

(Netlist TAB "3")

(LAYOUT _Netlist_File "KHOI DONG MEM 3
PHA_SON_DLHP.MNL")

(LAYOUT_PCB_Footprint "{PCB Footprint}")

(FALSE)

(LAYOUT _Units "0")
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(FALSE)
(FALSE)
(FALSE)
(FALSE))
(Folder "OQutputs"
(File ".\khoi dong mem 3 pha_son_dlhp.drc"
(Type "Report"))
(File ".\khoi dong mem 3 pha_son_dlhp.mnl|"
(Type "LAYOUT Netlist File™)))
(Folder "Referenced Projects")
(PartMRUSelector
(GND
(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)
(Devicelndex "0"))
(R
(FullPartName "R.Normal™)
(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)
(Devicelndex "0™))
(LED
(FullPartName "LED.Normal™)
(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)
(Devicelndex "0"))
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(DIODE

(FullPartName "DIODE.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

("HEADER 2"

(FullPartName "HEADER 2.Normal™)

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))

(VCC

(LibraryName
"C:\\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\CAPSYM.OLB"
)

(Devicelndex "0™))

(CAP

(FullPartName "CAP.Normal*)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0"))

(LM7805C/TO

(FullPartName "LM7805C/TO.Normal")

(LibraryName
"C:\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\REGULATOR.
OLB")
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(Devicelndex "0"))
("HEADER 4"

(FullPartName "HEADER 4.Normal")

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))

("HEADER 5"

(FullPartName "HEADER 5.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

("HEADER 6"

(FullPartName "HEADER 6.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

("HEADER 3"

(FullPartName "HEADER 3.Normal™)

(LibraryName
"C:\ORCAD\ORCAD 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))

(FUSE
(FullPartName "FUSE.Normal™)
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(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(JUMPER

(FullPartName "JUMPER.Normal™)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0™))

("CAP NP"

(FullPartName "CAP NP.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0™))

(TRIAC

(FullPartName "TRIAC.Normal")

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0™))

(LM358

(FullPartName "LM358.Normal")

(LibraryName
"C:\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\OPAMP.OLB")

(Devicelndex "0"))

("TRNSFMR 67115100"
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(FullPartName "TRNSFMR 67115100.Normal™)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(MOC3020

(FullPartName "MOC3020.Normal)

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(PIC16F688

(FullPartName "PIC16F688.Normal™)

(LibraryName "D:\THIET KE MACH DIEN\LIBRARY
CAPTURE\PIC_FAMILY.OLB")

(Devicelndex "0™))

("DIODE BRIDGE"

(FullPartName "DIODE BRIDGE.Normal™)

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B)

(Devicelndex "0™))

("HEADER 9"

(FullPartName "HEADER 9.Normal™)

(LibraryName
"C:\ORCAD\ORCAD 10.5\TOOLS\CAPTURE\LIBRARY\CONNECTOR.
OLB")

(Devicelndex "0"))
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("RESISTOR SIP 9"

(FullPartName "RESISTOR SIP 9.Normal")

(LibraryName
"C:\\ORCAD\ORCAD_10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(CRYSTAL

(FullPartName "CRYSTAL.Normal™)

(LibraryName
"C:\ORCAD\ORCAD_ 10.5\TOOLS\CAPTURE\LIBRARY\DISCRETE.OL
B")

(Devicelndex "0"))

(PIC16F57

(FullPartName "PIC16F57.Normal™)

(LibraryName "D:\THIET KE MACH DIEN\LIBRARY
CAPTURE\PIC_FAMILY.OLB")

(Devicelndex "0™)))

(GlobalState
(FileView

(Path "Design Resources")

(Path "OQutputs™)

(Select "Design Resources"

"D:\My jobs\Thiet ke mach dien\capture\Support\Do an_BTL\khoi dong
mem 3 pha_son_dlhp.dsn"))
(HierarchyView)
(Doc
(Type "COrCapturePMDoc")

(Frame
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(Placement "44 01 -1-1-8-300 200 0 435™))
(Tab 0)))
(MPSSessionName "Administrator"))
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3.3. LAP RAP HE THONG
Sau khi tinh toan xong phan 1y thuyét, em di di vao lap rap bo khai dong
mém theo mé hinh d3 duoc khao sat v6i cac cong doan sau day:

3.3.1. Lap rap mach dong luc
.Mach dong luc:

GoOm 3 mach cho 3 pha, str dung triac thay cho thyristor vi cong suat dong co
can khoi dong 1a nho( mang tinh chat mé hinh). Mach dong luc cach ly véi
mach diéu khién thong qua cac opto MOC3020. Cac dién trd va tu dién co
nhiém vu chéng ty kich cho triac, gitp qua trinh déng/mé triac dé dang hon.

M®di pha c6 1 cau chi bao vé qua tai. Mach 3 pha can c6 day trung tinh dé 1y

\
tin hi¢u dong pha
R1 R2
R
ANAS NN/ J
© 180/1W 2.4K11W { R3
PHASE 1 1 < 1002w
u1 1 e
2 2 MOC3020 ——= C1 Q1
100nF/600V - BT139
< c2
10nF/600V 3PHASE
F1
- u R 1 N
o\ P S 7
R4 R5 — 5
s FUSE
© 180/1W 2.4k11W J 4
N R6
PHASE 2 1 < 1002w
u2 1 < MOTOR
2 v MOC3020 —=— C3 Q
100nF/600V _%; BT139
< Cc4 U 1
10nF/600V v 7]
F2 W 3
v
o\ P
R7 R8 35
T FUSE
J CONTROL
© 180/1W 2.4kI1W { Ro
PHASE 3 1 < 1002w PHASE 1 1
o u3 ae < PHASE 2
2 - MOC3020 —=— C5 Q3 PHASE 3
100nF/600V - BT139
< cé
10nF/600V
F3 = 3
) w
o/ \.°
FUSE

Hinh.3.8 . Mach nguyén ly cua mach dong luc
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Hinh 3.9. Mach in ciia mach dong luc
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3.3.2. Lip rap mach diéu khién

.Mach dong pha:

Go6m 3 Opamp cho 3 pha, chi can 1y ban ki duong dé kiéu khién. Mach nay

dung dé phat hién diém 0. Tin hiéu duoc dua toi vi diéu khién.
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Hinh 3.12. Mach in ciia mach diéu khién
3.4. KET QUA PAT PUQC
MB$ hinh thuc té:
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So do thi nghiém véi dong co ¢6 cong suat P =0,075W.

76



Bang két qua thi nghiém trong trudng hop khong tai:

Goc md o Dong dién dong co l4
a = 150° 0,15A
o = 105° 0,17A

o =75 0,18A

a = 30° 0,23A

a=0° 0,27A
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KET LUAN

Qua mudi hai tudn thyc hién dé tai: “Xay dung hé thong khéi dong
mém dong co di bd 10ng soc”, em thay dé tai nay that bo ich cho nhiing sinh
vién sip ra truong nhu ching em, vi thuc té dong co khong dong bo 1a nhan
tb rat quan trong trong cong nghiép, nghién ctru vé dic diém cta nd, vé nhiing
phuong phap khoi dong, phuong phap diéu chinh dién 4p, tinh toan nhiing
phan tir trong bd khoi dong dé thiét ké mach khoi dong dong co. Dicu dé sé
gitip ich nhiéu cho cong viéc sau nay.

Tap do6 4n ndy mic du con nhiéu han ché, nhung trong qua trinh thuc hién
dé tai da gitp em tu danh gia va hiéu k§ hon vé cac kién thirc chuyén mén, d6
cling la két qua cua nhiéu nam hoc tap cung voi sy day do rét tan tinh cua cac
thay c6 trong bd mén dién céng nghiép va dan dung. Em xin chan thanh cam
on t6i cac thay co va dic biét 1a thay gido GS.TSKH. Than ngoc Hoan da chi
béo rat tan tinh dé em hoan thanh quyén do an nay.

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

Sinh vién thuc hién
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