LOI MO DAU

Ngay nay xu thé dong hoa trong cac day truyén san xuit, cac may maoc thiét
bi gia cdng ché tao trong cdng nghiép cho dén cac thiét bi dan dung sir dung
trong gia dinh ngay cang 1a mot yéu cau phd bién. Cung véi su phat trién vuot
bac cua khoa hoc k¥ thuat dac biét la k¥ thuat dién tir va cong nghé tich hop da
cho ra doi nhiing chiéc “computer mini” duoc goi 1a “vi diéu khién”. Viéc tng
dung cua vi diéu khién trong cac may mac thiét bi nhé mang lai tinh tién lgi va
t6i uu hon so véi viéc dit ca mot hé thong vi xur Iy dé diéu khién. Vi diéu khién
duoc tng dung rat rong rai trong linh vuc diéu khién ty dong trong d6 c6 diéu
khién ty dong dong co dién mot chiéu.
Trén day 1a “m6 hinh diéu khién téc do dong co dién mot chiéu bang vi diéu
khién ho 8051 do Thac si Nguyén Trong Théng huéng dan da thuc hién.

Pé tai gdm nhitng nodi dung sau:

Chuong 1: So lugc Vé dong co dién mot chiéu

Chuong 2: Vi diéu khién ho 8051 va bo diéu khién sé PID

Chuong 3: Thiét ké xay dung mé hinh.

Trong qua trinh thyuc hién chuong trinh con gap nhiéu kho khan d6 1a tai
liu tham khao cho van dé nay dang rat it,va han hep. Mac du rat ¢6 géng nhung
kha nang, thoi gian ¢ han va kinh nghiém chua nhiéu nén khéng thé tranh khoi
nhitng sai sot rit mong su dong gop y kién bé sung cua cac thay co gido dé d6 an

nay dugc hoan thién hon.
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CHUONG 1.
SO LUQC VE PONG CO PIEN MOT CHIEU

1.1.PAT VAN DE.

Cung véi su tién bd ctia vin minh nhan loai chung ta c6 thé ching kién
su phat trién rAm ro ké ca vé quy md lan trinh d6 cua nén sén xuét hién dai.
Do tinh wu viét cta hé thong dién xoay chiéu: dé san xuat, truyén tai...,
ca may phat va dong co dién xoay chiéu déu c6 ciu tao don gian va cong suat
16n, d& van hanh..., may dién (dong co dién) xoay chiéu ngdy cang duoc sir
dung rong rai va phd bién. Tuy nhién, dong co dién mot chiéu van gitt mot vi
tri nhat dinh nhu trong cong nghiép giao thong van tai, va noi chung & cac
thiét bi can diéu khién tdc d6 quay lién tuc trong pham vi rong (nhu trong may
can thép, may cong cu 16n, dau may dién...). Mic du, so véi dong co khong
dong b dé ché tao dong co dién mot chiéu cung ¢ thi gia thanh dit hon, do
str dung nhiéu kim loai mau hon, ché tao bao quan c¢b gop phrc tap hon...
nhung do nhiing wu diém cta né ma may dién mot chiéu van khong thé thiéu
trong nén san xuét hién dai.

Uu diém cuia dong co dién mot chiéu 1a c6 thé dung 1am dong co dién
hay may phat dién trong nhiing diéu kién 1am viéc khac nhau. Song wu diém
16n nhit cua dong co dién mot chiéu 1a diéu chinh tdc d6 va kha nang qua tai.
Néu nhu ban than déng co khong dong b khong thé dap tmg dugc hodc néu
dap tmg duoc thi phai chi phi cac thiét bi bién ddi di kém (nhu bd bién tan....)
rat dit tién thi dong co dién mot chiéu khong nhiing c6 thé diéu chinh réng va
chinh x4c ma cau trac mach lyc, mach diéu khién don gian hon dong thoi lai
1.2. CAU TAO PONG CO PIEN MOQT CHIEU.

Pong co dién mot chiéu o thé phan thanh hai phan chinh: phéan tinh va

phan dong.
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Cuc tie chinh

Day quéan cye tir chinh
Day quan cue tit phu
Cuee tir phu

L&i sat

Gong fix

“~—— Day quan phan tmg

Hinh 1.1. CAu tao dong co dién mot chiéu
1.2.1. Phan tinh hay stato.

La phan dung yén ctia may bao géom cac b phan sau chinh sau:
1.2.1.1. Cuyec twr chinh.

La bo phan sinh ra tir truong gém c6 18i sat cuc tir va day quén kich tir
16ng ngoai 161 sit cuc tir. Lai st cuc tir lam bang nhing 14 thép k¥ thuat dién
hay thép cacbon day 0,5 dén 1mm ép lai va tan chit. Trong dong co dién nhod
c6 thé dung thép khdi. Cyc tir duogc gan chit vao vo may nho cac bulong. Day
quén kich tir duoc quan bang day ddng, va mdi cudn day déu duoc boc cach
dién k¥ thanh mot khéi tam son cach dién trudc khi dit trén cac cuc tir. Cac
cudn day kich tr dugc dat trén cac cuc tir nay duoc ndi tiép v61 nhau nhu trén
(hinh 1.2). !

Bu léng

%E,a méy

]

i ,

| = Lo6i sat cye tr

i - i Diy quin cire ti
S 9 | ¢ Eaes

3T | Tk \ chinh
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Hinh 1.2. CAu tao cuc tir chinh
1.2.1.2. Cuc twr phu.

Cuc tur phu dugc dat trén cac cuc tir chinh va dung dé cai thién di chiéu.
L5i thép cua cuc tir phy thuong 1am bang thép khéi va trén than cuc tir phu co
dit day quan ma céu tao giéng nhu ddy quan cuc tir chinh. Cuc tir phu dugc
gan vao vo may nho nhitng buldng.
1.2.1.3. GOng tir.

Gong tir dung lam mach tir ndi lién cac cuc tir, dong thoi 1am vo may.
Trong dong co dién nho va vira thudng dung thép day udn va han lai. Trong
may dién 16n thuong dung thép dic. Co khi trong dong co dién nho dung gang
lam vé may.
1.2.1.4.Cac bo phan khac.

Bao gém:

- Nip mdy: Dé bao vé may khoi nhitng vat ngoai roi vao 1am hu hong

day quén va an toan cho ngudi khoi cham vao dién. Trong may dién nho va

vira nap may con c6 tac dung lam gia d& 6 bi. Trong truong hop nay nip may
thuong 1am bang gang.

- Co cau choi than: Bé dua dong dién tir phan quay ra ngoai. Co cau chdi than
bao gdom chéi than duoc dit trong hop chéi than ndé duwoc mét 10 xo ti chat 18n ¢o
gop. Hop chdi than dugc ¢b dinh trén gia d& va dugc cach dién véi gia. Gia choi
than c6 thé quay dugc dé diéu chinh chéi than cho diing chd roi ¢ dinh lai nho
oc vit.

1.2..2. Phan quay hay réto.
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Bao gdom nhitng phan chinh sau:
1.2.2.1. L8i sit phan @ng.

Dung dé dan tir, thuong ding nhitng tam thép k¥ thuat dién day 0,5mm pha
cach dién mong hai mat rdi ép chit véi nhau dé giam ton hao do dong dién xody
gay nén. Trén 4 thép dap dang hinh rdnh khi ghép lai tao thanh ranh dé dit day
quin vao.

Déi véi cac dong co cong suat trung binh va Ion ngudi ta tao ra cac ranh dé tao
thanh cac 16 cac ranh théng gi6. Lbi sit nay duoc ép chit vao truc dong co.

1.2.2.2. Day quan phan ing.

Hinh 1.3. Dy quan phan tng

Day quén phan tmg 14 phan phat sinh ra suat dién dong va c6 dong dién
chay qua. Day quan phan tmg thuong 1am bang day dong c6 boc cach dién.
Trong may dién nho c6 cong suat dudi vai kw thuong dung day co tiét dién
tron. Trong may dién vira va 16n thuong dung day tiét dién chir nhat. Day
quén duoc cach dién can than véi rinh cia 16i thép.

Pé tranh khi quay bi vang ra do luc li tAm, & miéng rdnh c6 dung ném dé
dé chat hodc dai chat diy quin. Ném c6 1am bang tre, gd hay bakelit.

1.2.2.3. Co gop.
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Miéng d&m mica
Ecu

Phi€n déi chifu
Ong 16

v 2 i Mica
PHIEN BOI CHIEU

Hinh 1.4. CAu tao cb gop
1.3. PHAN LOAI VA PAC TiNH CO PONG CO PIEN MOT CHIEU.
Pong co dién mot chiéu duoc phan loai theo kich tir thanh nhiing loai sau:
Kich tir doc lap
Kich tir song song
Kich tir ndi tiép
Kich tir hdn hop
1.3.1. Pong co dién mét chiéu kich tir doc 1ap va song song.
Khi nguén dién mot chiéu cé cong suit vo cung 16n va dién ap khong
d6i thi mach kich tir thuong mic song song voi mach phan ung, lac nay dong

co dugce goi la dong co kich tir song song (hinh 1.5).

to U o - + Us »O -
. R;
E
R —
0 _
L-1c|'
(]_E | R; JihT
|

Hinh 1.5. So d6 ndi day dong co dién mot  Hinh 1.6. So do ndi day dong co dién mot

chiéu kich tir song song chiéu kich tir doc lap
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Khi nguén dién mot chiéu co cong suét khong du 16n thi mach dién
phan tmg va mach kich tir mic vao hai ngudn mét chiéu doc 1ap v6i nhau lac nay
dong co duogc goi la dong co kich tir ddc 1ap(hinh 1.6).

Phwong trinh ddc tinh co’.
Theo so db (hinh 1- 6), c6 thé viét phuong trinh cin bang dién ap cia
mach phan tng nhu sau:
Uu =Eu + (Ru + Rf).Iu (1.1)
Trong do:
Ut : dién ap phan tng (V),
Eu : strc dién dong phan tmg (V),
Ru : dién tr& ctia mach phan tng (),
Rf : dién tré phu trong mach phan tng (Q),
Iu : dong dién mach phan (A).
Voi: Ru =ru +ref + 1b + rct
ru : dién tré cudn day phan tng,
rcf : dién tréd cudn cuc tir phu
rb : dién tré cudn bu,
rct : dién tro tiép xtic ctia chdi dién.

Stre dién dong Eu cta phﬁn ung dong co dugc xac dinh theo biéu thuc:

.N
Ev= D D .o = KO .o (12)
2.m.a
. p-N
vei B= T hé so cau tao cta dong co,
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p — s0 ddi cyc tir chinh,

N — s6 thanh dan tac dung ctia cudn diy phan tng,

a — s6 d6i mach nhanh song song cia cudén day phan tng,

® - tr thong kich tir dudi mdt cuc tr Wb,

o - toc do gbc, rad/s .

Néu bo qua cac t6n that co va ton that thép thi mémen co trén truc dong
co béng moémen dién tir, ta ky hi¢u 1a M, nghia 1a Mdt = Mco = M.

bay la phuong trinh dic tinh co cia dong co dién mot chiéu kich tir doc

A

lap
U R, +R,

0= ‘o = M
= Kb (KD ) (1.3)

Oy (0 &

© M,

)

|—'I-|“-

Mim MO N

Tm

Hinh 1.7. Pac tinh co dién va dac tinh co co cua dong
co dién mdt chiéu kich tur doc 1ap.

1.3.2. Pong co dién mdt chiéu kich tir ndi tiép.
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D6 1a mbi quan hé n = f(M) v6i U = Uy, Ry = const. So d6 dong co kich tir
noi tiép biéu dién trén hinh 1.8.

Pong co dién mot chiéu kich tir néi tiép cd cudn kich tir mac ndi tiép véi cudn

day phan tng.
u I "4
N \ n’ X
Rdc
ndm_
0 - >
a) b) C)

Hinh 1.9 Pong co dién mot chiéu kich tir ndi tiép: a)So do, b)Pic tinh co

Tur cOng thitre (1.2) ta co:

_U-IL, (R +Ry) _ U M(R +Ry)

= Co ch  CCF (1.4)

Trong may kich tir ni tiép I = I,

Ta xét 2 truong hop:
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Khi 0 < I, < l4,, — may chua bao hoa, trong trueong hop nay ta cé ¢ = Kl..
Vay M = CyKlyl, = Cnl,? do do:
I, = CmiM
Thay vao biéu thuc (14.6) ta co:

n:U—CmN(Rt+RdC)_ U -C, VMR +Ry)
CKI, C,KC,VM  CKC VM

(1.5)

U R+Re_ A o (16)

Hay: n= -
Y cKC. VM CK M

Trong d6 A= v ; B=R Ry
C.KC' C.K

Nhu vay trong pham vi dong tai nho hon hoic bang dong dinh muc, dic tinh
c6 dang hypebol.
Khi I, > ls,, may bao hoa, dac tinh co khong trung vdi duong hypebol nira
(duong nét dut ¢ hinh 14.3b). Su thay d6i tbc do binh thuong dbi voi dong co
ndi tiép xac dinh theo biéu thuc:

n'-ny,

Ang,= 100%

am
Trong d6 n’-téc d6 quay cia dong co khi tai thay doi tir dinh mac téi 25%
Qua phan tich trén day ta thay dic tinh co ciia dong co kich tir ndi tiép khdng co
tbc do khdng tai. Khi tai giam qua muc, toc d6 dong co ting dot ngot vi vay
khong dugce dé dong co mac ndi tiép lam viéc khéng tai, trong thyc té khong
duogc cho dong co ndi tiép chay bang day cu-roa.
1.3.3. Pong co mét chiéu kich tir hdn hep.

Pong co dién mot chiéu kich tir hdn hop cudn kich tir cua nd chia lam 2 cuon
nho. Mt cuon mac sdéng song va mot cudn mac ndi tiép véi cuon day phan ang.

Hinh 1.10. Biéu dién dong co kich tir hdn hop va dic tinh co cua no.
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-~
L~
—9e

No
W,

-

v
v
<

W2 Idm |

b)

Hinh 1.10. Pong co dién mot chiéu kich tir hdn hop: a)So d6, b,c) Bac
tinh co
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Pong co gdm 2 cudn Kich tir: cudn ndi tiép va cudn song song. Pic tinh co cia
dong co nay gidng nhu dic tinh co cua dong co kich tir ndi tiép hodc song song
phuc thudc vao cudn kich tir ndo giir vai trd quyét dinh. O dong co ndi thuan, std
cua 2 cudn day ciing chiéu nhung giir vai trd cha yéu Ia cuon song song. So sanh
dic tinh co ctua dong co kich tir hdn hop véi ndi tiép ta thiay ¢ dong co kich tir
hdn hop ¢6 toe do khong tai (kho khong tai tir théng néi tiép bang khong nhung
tir thong kich tir song song khac khac khéng nén co toc do khong tai) khi dong
tai ting 1én, tir thdng cudn ndi tiép tac dong, dic tinh co mang tinh chat dong co
ndi tiép Trén hinh 14.4b biéu dién dic tinh n=f(l) cua dong co kich tir song song
(duong 1), cua dong co kich tir ndi tiép (duong 2), cua dong co kich tir hdn hop
ndi thuan (dudng 3) va dic tinh cua dong co kich tir ndi tiép ndi nguoc (duong
4) dé ching ta d& so sanh. Con hinh 14.4¢ 13 dic tinh co ctia dong co kich tir hdn
hop.

1.4. KHOI PONG PONG CO MOQT CHIEU.

Khoi dong dong co 12 qué trinh dua dong co tir trang thai nghi (n=0) toi toc
do lam viéc. Chung ta c6 cac phuong phap khéi dong sau:
1.4.1. Khéi dong truc tiép.

Pay 1a phuong phap dong dong co truc tiép vao ludi dién, khdng qua mot
thiét bi phu ndo. Dong khéi dong duoc xac dinh bang cong thic:

Udm

R, (1.7)

I =

Vi Ry nho nén lg c6 gia tri rat lon, dat (10+-30)l4y,. Su ting dong dot ngot lam
xuat hién tia lira & c6 gop, xuat hién xung co hoc va lam sut dién ap ludi. Phuong
phap nay hau nhu khéng duoc sir dung.

1.4.2. Khéi dong dung dién tré khéi dong.
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Nguoi ta dwa vao roto mot dién tré ¢ kha nang diéu chinh va goi 1a dién tro

khoi dong (hinh 1.11a). Dong khai dong bay gio co gia tri:

Udm

|, =——dm 1.8

“ " (Ri+Ry) (9)
U na

\ \
)Y
Rka
U
R4
i a) b)
Hinh 1.11. Pong co dién mot chiéu kich tir song song: a)So d6, byPac tinh

Co

Pién tro khoi dong phai dugc ngat dan ra theo su ting cua toc do. Nac khoi

dong thar nhat phai chon sao cho dong phan @ng khéng 16n qua va mémen khoi
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dong khdng nho qua. Viéc lya chon s nic dién tro duoc trinh bay & cac sach vé
truyén dong dién. Khi c6 cing dong phan tng thi dong co kich tir ndi tiép co
momen khoi dong 16n hon dong co kich tir song song.

Véi cac dong co kich tir song song khi dung dién tré khai dong phai ndi sao cho
cudn kich tir trong moi thoi gian déu duoc cp dién ap dinh mirc, dé dam bao ¢
I6n nhat. Néu trong mach kich tir co dién tro diéu chinh thi khi khoi dong, dé
dién trd ndy ngian mach. Trén (hinh 1.11b) biéu dién dic tinh co cua dong co 1
chiéu khoi dong dung dién tré khai dong (Khi chuyén tir nac dién tro ndy sang

nac dién tro khac téc do dong co khong doi).

1.5. PIEU CHINH TOC PO PONG CO MOT CHIEU

Cac phwong phap diéu chinh téc dd

Ttr biéu thirc (14.5a) ta rt ra nhitng phuwong phap diéu chinh téc do sau:
- Thay d6i dién ap ngudn nap.
- Thay doi dién tré mach roto.
- Thay doi tir théng.

1.5.1. Piéu chinh toc d§ bang thay déi dién ap ngudn nap.

=var, néu M, =const thi téc do

Tir (1.2) ta thy khi cho U = var thi n, = CU

n = var. Ta diéu chinh dugc téc d6 dong co. Khi dién &p nguon cung cap thay
d6i, cac dic tinh co song song v4i nhau. Piéu chinh toc d6 bang thay doi dién ap
ngudn cung cap chi diéu chinh duoc theo chiéu giam tdc do (Vi mdi cudn day da
duogc thiét ké véi Uy, khong thé tang dién ap dat 1én cudn ddy). Song do lang
diéu chinh 16n, con pham vi diéu chinh hep. O (hinh 1.12) ta biéu dién dic tinh

co cua dong co khi U = var.
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n A

U
Nuzwg
—
Uz
\ Hinh 1.12 Dic tinh co khi thay dbi diér

4p ngudn cung cap

o
v

1.5.2 Piéu chinh bang thay déi dién tré- mach roto.

Tir (1.3) ta ky hiéu An = M(R; + Rg) thi khi M = const ma thay doi Ry,
thi thay d6i duoc An (d6 giam tdc do), tirc 1a thay d6i duoc toe do dong co. Trén
(hinh 1.13) biéu dién dic tinh co cua phuong phap diéu chinh téc do bang thay
ddi dién tro roto.

n

A
No
Nem
) Hinh 1.13. Diéu chinh téc do
1
dong co mot chiéu bang
phuong phap thay doi dién tro
mach r6 to
Nz
0 M ,\ﬁ
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Phuong phap diéu chinh toc d6 bang thay doi dién tré mach phan ang c6
nhitng wu khuyét diém sau:

Uu diém:

D& thuc hién, von dau tu it, diéu chinh twong ddi lang

Tuy nhién pham vi diéu chinh hep va phu thudc vao tai (tai cang 16n
pham vi diéu chinh cang rong), khéng thuc hién duoc ¢ viing gan toc do khéng
tai. Biéu chinh c6 tén hao 16n. Nguoi ta da ching minh rang dé giam 50% toc do
dinh muc thi tén hao trén dién trd diéu chinh chiém 50% coéng suat dua vao.
Pién tro diéu chinh téc d6 ¢ ché do 1am viée 1au dai nén khong dung dién tro
khoi dong (1am viéc & ché d6 ngan han) dé lam dién tra diéu chinh toc do.
1.5.3. Piéu chinh toc @ bang thay doi tir thong.

Tt biéu thuc:
U-1,R,

n :C—e(b (1.9)

Khi M, U = const, ¢ = var (thayddi dong kich tir) thi n ting 1én. Thay vay khi
giam tir théng ¢ dong dién & roto ting nhung khong lam cho tir s6 biéu thuc
(14.9) thay d6i nhiéu vi do giam dién &p & R, chi chiém vai % cua dién ap U nén
khi tir thdng ¢ giam thi tc do ting. Song néu ta cwr tiép tuc giam dong kich tur thi
t6i mot lac nao d6 téc d6 khong duoc ting duoc nita. S¢ di nhu vay vi mémen
dién tir ciia dong co cling giam. Phuong phap nay chi dung trong pham vi khi tur
thong giam toc do con tiang. Hinh 1.14 biéu dién dic tinh co khi ¢ = var.Phuong
phap diéu chinh téc d6 bang thay ddi tir thdng c6 nhitng wu khuyét diém sau:

Uu diém: Piéu chinh téc do theo chiéu tang (tir tbc do dinh muc), rat

lang pham vi diéu chinh rong, ton hao diéu chinh nhé, d& thuc hién va kinh té.
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Nhuoc diém: Khéng diéu chinh duoc tée do ¢ dudi tée ¢ dinh muc.
Do nhimg vu diém trén phuong phap diéu chinh téc d6 bang thay doi tir
thong thuong duoc ap dung hop véi nhimg phuong phap khac nham ting pham

vi diéu chinh.

Hinh 1.14. Déc tinh co cua dong
co mot chiéu Kich tur doc lap khi
thay doi tur thdng

Luu y: Khong dugc giam dong kich tur téi gié tri khong, vi lac nay may
chi con tr du, téc d6 tang qua 16n gay nghuy hiém cho cac ciu trac co khi cua
dong co. Thudng ngudi ta thiét ké bo dién trg diéu chinh dé khong khi nao mach
tur bi ho.

1.5.4. Hé théng may phat dong co.
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Pé tang pham vi diéu chinh tbc d6, ngudi ta dung hé thong may phat dong
co dién mét chiéu (Hinh 1.15).

000

Diesel Nam

It c

Hinh 1.16 Hé trong truyén dong dién may phat-dong co a) So do,
b)Pic tinh co khi thay doi tc do
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Trong hé théng ndy ca mdy phat va dong co déu 1a may dién mot chiéu

kich tir doc lap.

Dé thay ddi toc do, trong hé thong may phat-dong co c6 thé ap dung
phuong phap diéu chinh dién ap ngudn nap (thay doi kich tir may phat), thay doi
dién tr& mach roto dong co va thay doi tir thong kich tir dong co. Hé thong cho ta
pham vi diéu chinh toc do rong, diéu chinh dugc ca 2 chiéu tang va giam, c6 do

diéu chinh rét lang.

Tuy nhién do sir dung nhiéu may dién mot chiéu nén dau tu cho hé thong
kha dat tién, do d6 hé théng truyén dong dién may phat dong co chi sir dung &
nhimg noi that can thiét theo chi tiéu chat luong ctia hé théng. Ngay nay may
phat dién mot chiéu duoc thay bang bo chinh luu, xuat hién hé thong: van-dong
co. Hé théng duoc cap dién tir ngudn xoay chiéu, cé tinh chit gidmg hé may
phat dong co nhung ré va dg tin cay cao hon.

1.6. Him ddng co mot chiéu.

Ham chung ta néi & day 1a ham bang dién. Trong mot hé théng truyén dong
dién néu chiéu ciia moémen cta dong co lai tring véi chiéu toe do quay ta co ché
do dong co, con néu chiéu ciia mémen va chiéu téc do nguoc nhau ta cé ché do
ham.

C6 3 ché do ham:

- Him dong nang,
- Hadm dong dién nguoc,
- Ham tra ning luong vé ngudn.

1.6.1.Ham d{ng nang.
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Pé thuc hién him dong ning, phan tmg dong co dugc ngit khoi ludi (tiép
diém K mo ra, tiép diém K, déng lai) va ndi qua dién tré hdm hinh 14.10a.. Pién
ap bay gio U = 0, do c6 dong ning, dong co van quay theo hudéng cii, dong phan

ung duoc xac dinh:

Nhu vay dong dién doi chiéu, mémen tao ra do dong co cling doi chi€u, con
toc do van theo chiéu cii, dong co lam vi¢c ¢ ché do ham. Phuong trinh toc do
co dang:

n= M (Rt - Rh)
C.C.¢°

Trén (hinh 1.17) dudng 2 va 3 biéu dién ham & ché d6 dong nang.

Phuong phap ham dong ning thuong duogc sit dung dé ham dong co tdi dimg

may.
, , A
Ham may phat
+
H&m dong nang
AN a o
R >
—1
E K2 Ham noi 3
¢ # nguoc
K K
1] 1L D
Ikt J,
L Y Y Y
Wi
b)
a) Mo
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1.6.2. Hdm dong dién ngworc.
Nguoi ta thuc hién bf?mg 2 cach:

- Pua dién tré ham 16n vao mach réto khi trén truc dong co c6 mdémen
thé ning.

- Khi dua dién tro 10n vao mach roto dong phan tng giam, momen can
trén truc dong co khong doi (vi du ha hang) lac nay téc do giam cho téi diem B
dat toc d6 bang khong. Dudi tac dung cua trong luong (hang hod) dong co quay
nguoc, dong khong doi chidu, mémen khong ddi chiéu nhung toc d6 doi hudng
nén dong co lam viéc & ché do ham (doan BC dic tinh 1 trén hinh 1.17b), té1
diém e téc do roi hang c6 gia tri khong doi.

- B6i chiéu dién 4p ngudn cung cép.

Con phuong phap thtr hai thuc hién bang doi chiéu dién 4p nguén cung
cap, dong roto bay gio co dang:

=(_U_Eu)=_(U+Eu)

|
Y R +Ry R, + Ry,

Trong biéu thirc nay Ry, 14 dién tré thém vao dé han ché dong ham. Vi dong
I, d6i chiéu, momen dong co doi chiéu nhung tbc d6 chua doi chiéu, dong co
lam viéc & ché d6 ham ndi nguoc. Trén (hinh 1.17b) biéu dién dic tinh co khi
ham nbi nguoc (dudng 4, doan df). Téi diém D khi toc do dong co n=0, mudbn
dimg may phai ngat dong co ra khoi luéi, néu khong dong co bat dau quay theo

hudéng nguoc va tang toc dg, dong co lam vi¢c & ché do dong co véi chiéu quay
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nguoc lai. Thuc té phuong phap him ndy xay ra ¢ giai doan dau khi d6i chiéu
tdc do dong co.
1.6.3. Ham tra ning lwong vé ngudn (HAm tai sinh).

Do mdt nguyén nhan nao d6 (vi du trong diéu chinh téc do bang giam tir
thong ta chuyén tr tbe do cao xuéng tbc do thép) tbc do roto 16n hon tde do

_U-E

khong tai, Iuc nay E, > U nén: | v < (0, dong ddi hudng, mémen doi

a
t

huéng, tdc d6 van gilt nguyén chiéu cii, dong co lam viéc nhu may phat, dua
nang lugng vé nguodn. Ta goi d6 1a ché do ham tra ning luong vé ngudn (hinh
1.17D).

Ché d6 ham nay rat kinh té nhung khong ham téi dimg méy dugc, chi him duoc

t61 toc do khong tai thoi.
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CHUONG 2.
VIPIEU KHIEN HQ 8051

2.1. PHAN CUNG CUA VI PIEU KHIEN HOQ 8051.

MCS-51 1a mot ho IC vi diéu khién duoc san xuit boi hang Intel. Cac IC ti€u
biéu cua ho nay 13 8031 va 8051. Cac san pham MCS-51 thich hop cho nhiing
tmg dung diéu khién. Viéc xur Iy trén byte va cac phép toan sb hoc & cau trac dir
liéu nhé duoc thuc hién béng nhiéu ché do truy xuét dit liéu nhanh trén RAM
noi. Tap Iénh cung cép mot bang tién dung nhiing 1énh s6 hoc 8 bit gém ca lénh
nhén va 1énh chia. N6 cung cdp nhimg hd trg mé rong on-chip dung cho nhiing
bién 1 bit nhu 12 kiéu dit liéu riéng biét cho phép quan 1y va kiém tra bit truc tiép

trong diéu khién va nhimng hé thdng logic doi héi st dung luan 1y.

8951 1a mot vi diéu khién 8 bit, ché tao theo cong ngh¢ CMOS chét luong
cao, cong suat thap véi 4KB PEROM (flash programmable and erasable read
only memory). Thiét bi nay duoc ché tao béng cach st dung k¥ thuat by nhd
khéng bdc hoi mat do cao cia ATMEL va tuong thich v6i chuin cong nghiép
MCS-51™ veé tap Iénh va cac chan ra. Cac dac tinh cua AT89C51 dugc tom tat

nhu sau :

Twong thich v6i nhitng san pham MCS -51™

4KB PEROM on chip (bd nhé c6 thé dugc 1ap trinh lai nhanh)
- 128 byte RAM noi

- Tén sb hoat dong tir 0 dén 24MHz

- Ba muc khoa bd nhé 13p trinh
- 4 port xuat nhap 8 bit
- 2 b0 timer/counter 16 bit

- 6 ngudn ngat
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- Kénh nbi tiép 1ap trinh duoc

- 210 bit duoc dia chi hoa

- Mot bd xur Iy luan 1y (xtr 1y trén bit)

- 64 Kbyte khong gian bo nhé chuong trinh mé rong
- 64 Kbyte khong gian by nhd dir liéu mé rong

- B6 nhan/chia 4pus

- Ché dd cho cong suat thap va ché do giam cong suat

Mo ta cac chan cua AT89C51:

AT89C51 : ¢b 40 chan
VCC
fio
—% P0.0/ADO P2.0/A8 g%—
—5, | P0.1/AD1 P2.1/A9 53
—3¢ | P0.2/AD2 P2.2/A10 57
—3c | P0.3/AD3 P2.3/A11 [5&
—34 | P0.4/AD4 P2.4/A12 55—
—33 | P0.5/AD5 P2.5/A13 [ 5 ——
—35, | P0.6/AD6 P2.6/A14 [5g
— PO.7/AD7 P2.7/A15
— % P1.0 P3.0/RXD icl)—
— 5| P1.1 P3.1UTXD [715
— 2| P1.2 P3.2/INTO [73
— = | P1.3 P3.3/INTL [
— 5| P1.4 P3.4/TO [
— = P1.5 P3.5/T1 [76
— 5| P1.6 P3.6/WR [
— P1.7 P3.7/RD
— ig XTAL1 PSEN 22
— 5 | XTAL2 30
— RST ALE/PROG
3L ) EA/VPP
b0
AT89C51 |

53



PON—-PN7 P2>20_P27
' | PORT 0 DRIVE | | PORT 2 DRIVE
' 7y T 7y T
|
! \ 4 \ 4
! RAM ADDR. ol RAM PORT 0 PORT 2 FLASH |
| RFGISTFR d | ATCH | ATCH
I A A A A A
!
| \ 4 \ 4 \ 4 \ 4
i A A A
!
! v v v PROGRAM
I B ACC STACK ADDRESS [
i RFGISTFR POINTFR REGIQTER
i
|
i v ) 4 \ 4
. al | -
| T™P2 T™MP1 <«——>»| BUFFER  <—>
i
i
|
i ALU |« g <—>
I < INCREME [€—»
I e
: INTERRUPT, SERIAL
! PORT,
I ANIFN TIRAFEP N AN/
: \ 4
I 4 4 PROGRAM [ o
i PSW COUNTER [~ 7
I A
|
PSEN <4+ TIMING INSTRUCTION
ALE/PROG € AND REGISTER v v v DPTR
EA/V po CONTROL < 'y 7y > <>
RST :t

! 2 \ 4 \ 4
! PORT 1 PORT 3
| | ATCH | ATCH
I A
!
I 0sC \ 4 \ 4
| PORT 1 DRIVE PORT 3 DRIVE
|

T

P10O-P17

ﬁ_'j T

PRN_P37

SO PO KHOI 8951
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So' P6 Chan AT89C51

Port O :
Tir chan 32439, c6 hai chirc nang. Néu ta s dung bo nhé chuong trinh trong thi

Port 0 1a I/O port da dung. Néu str dung bd nhé ngoai (ROM chuong trinh,
RAM) thi Port 0 ¢6 t&c dung nhu bo hop kénh dia chi va dir liéu AD04AD?.
Trong chu ky nhan Iénh thi Port 0 chinh 1a dja chi byte thap. N¢ ciing nhan byte

ma trong IUc lap trinh cho EPROM.

Portl:
Tir chan 148, ¢6 chie niang 1/0 8 bit da dung dung dé giao tiép véi thiét bi ngoai

vi néu can. N6 ciing nhan byte dia chi thap trong khi lap trinh EPROM va trong

khi kiém tra EPROM.

Port 2 :
Tir chan 21428, ¢6 hai chirc niang. C6 thé dung Port 2 nhu 1a mét I/O da dung

hoic 1 byte cao cua bus dia chi ddi véi céc thiét ké dung b nhé mé rong
(A84A15). Port 2 cling nhan dia chi byte cao trong ltc lap trinh cho EPROM va

trong Ic kiém tra cho EPROM.

Port3:
La mot port cdng dung kép trén cac chan 10417. Ngoai chirc ning 12 port xuét

nhap hai chiéu, cac chan cua port 3 ¢d cac chirc ning dic biét khac nhu sau :
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Bang M6 Ta Chirc Nang Cua Port3

Bit Tén Churc nang

P3.0 RXD Nhap dit liéu cho port néi tiép
P3.1 TXD Dit liéu phat cho port néi tiép
P3.2 INTO Ngit 0 bén ngoai

P3.3 INT1 Ngét 1 bén ngoai

P3.4 TO Ngd vao cua timer/couter O
P3.5 T1 Ngd vao cua timer/couter 1
P3.6 WR Xung ghi bo nhé dir liéu ngoai
P3.7 RD Xung doc bo nh¢é dit liéu ngoai

PSEN : (Program store Enable)
La chan 29. N6 1a tin hiéu diéu khién dé cho phép bd nhé chuong trinh mo

rong va thuong dugc ndi dén chan OE (Output Enable) caa mot EPROM dé cho

phép doc cac byte ma Iénh.

PSEN s& & muc thap trong chu ky nhan 1énh. Cac ma nhi phan cua chuong
trinh duoc doc tir ROM ngoai qua bus dit liéu va duoc chdt vao thanh ghi Iénh
ctia 8951 dé giai ma lénh. Khi thi hanh chuong trinh trong ROM ndi PSEN s& &

muc thu dong (mac cao).

ALE/PROG-{address latch enable)
Tin hiéu ra ALE trén chan 30 twong hop vai cac vi xtr ly 8085, 8088, 8086.

8951 dung ALE mét cach tuong tu cho viéc giai kénh cac bus dia chi va di liéu.
Khi port 0 diing trong ché do chuyén di cta nd : vira 1a bus di liéu vira 1a byte

thap cua bus dia chi, ALE Ia tin hiéu dé chdt dia chi vao thanh ghi bén ngoai
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trong nira dau cua chu ky bo nhé. Sau @6, cac dudng port 0 dung dé xuét hoic

nhap di liéu trong nira sau cua chu ky bo nho.

Cac xung tin hiéu ALE c6 tan sé bang 1/6 1an tan sé dao dong trén chip va co
thé dugc ding 1am ngudn xung nhip cho cac phan khéc cua hé théng. Néu xung
nhip trén 8951 14 12MHz thi ALE c6 tan s6 2MHz. Chi ngoai trir khi thi hanh
lénh MOV X, mot xung ALE bi mat. Chan nay ciing duoc ding 1am ngd vao cho

xung lap trinh cho EEPROM trong 8951.

EA/Vpp-: (External Access)
Tin hiéu vao EA trén chan 31 thudng dugc mac Ién cao (+5V ) hoic muc thap

(GND). Néu ¢ muc cao, 8951 thi hanh chuong trinh tir ROM ni trong khoang
dia chi 4Kbyte. Néu & mac thap, chuong trinh chi dugc thi hanh tir bd nhé mo
rong. Nguoi ta con ding EA 1am 1am chan cap dién ap +12V khi lap trinh cho

EEPROM trong 8951.

RST : (reset)
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Ngd vao RST trén chan s6 9 1a ngd reset ciia 8951. Khi tin hiéu nay duoc dua 1én
muc cao (trong it nhat hai chu Ky may), cac thanh ghi bén trong 8951 duoc tai
nhitng gié tri thich hop dé khoi dong hé thng.

XTAL1 va XTALZ2:

Cac chan X1 (chan 19) va chan X2 (chan 18) dung dé ndi véi thach anh bén
ngoai tao xung nhip cho 8951 hoat dong. Tan sb cua thach anh thudng 1a
12MHz.

\Vce va Vss :

Chén Vce (chan 40) dung dé cap ngudn duong (+5V) va chan Vss (chan 20)

dugc ndi v4i mass.

CAu Trac 1/O Port :

! Vce  chan ‘
Read
—7\ Pién tro Ij doc
kéo nodi Chan

D Q | port
Port Do l%
latch

Chét

ghi >

Cau Truc 1/0 Port

CAu trdc 1/0 ports c6 hai phan : chét port va chan port. Muédn doc trang
thai chan port dang ning tai thi doc trang thai chot port. Pua chét port 1én 1
lam fet tat thi chan port méi diéu khién duoc boi ngd 1/0. Khi sir dung port 0

nhu cong da dung thi phai c6 dién tré kéo Ién nguon (10KQ).
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T6 chic bd nhé :
8951 ¢6 bo nha theo cau triic Harvard : ¢ nhiing ving bd nhé riéng biét cho
chuong trinh va dit liéu. Ca chuong trinh va dit liéu c6 thé ¢ bén trong, du
vay ching c6 thé mé rong bang cac thanh phan ngoai 1én dén téi da 64KB bo
nhé chuong trinh va 64KB bd nha dit ligu.
Bo nhd bén trong bao gdm ROM va RAM trén chip, RAM trén chip bao
gom nhiéu phan : phan luu trit da dung, phan luu trir dja chi héa ting bit, céc

bank thanh ghi va cac thanh ghi chirc nang dac biét.

FFFF FFFF
Code Data
Khﬁng gian b('j memory memory
nho 8951
Enabled Enabled
via PSEN viaRD
and WR
FF
00 0000 0000

Ram da dung : (General Purpose RAM)

Ving RAM nay gdom 80 byte tir dja chi 30H47FH (Vung General Purpose
RAM) va 32 byte tir dia chi 00H42FH (vung cac thanh ghi).
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Ving cac bank thanh ghi c6 thé truy xuit twong ty nhu ving General
Purpose RAM, tuy nhién n6 con duogc st dung cho cdc muc dich khac. Moi dia
chi trong ving RAM da dung déu c6 thé dugc truy xuat tu do dung cach danh

dia chi truc tiép hodc gian tiép.

53



7F

30

2F

2E

2D

2C

2B

2A

29

28
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26

24

25
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23
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20

1F
18
17
10
OF
08
07
00

RAM da dung
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Bank 3

Bank 2

Bank 1

Bank 0 (méc dinh cho RO —R7)

RAM

Tém Tit Bo Nhé D Liéu Trén Chip 8951

FF

FO

EO

ACC

DO

PSW

B8

BO

P3

A8

A0

P2

99

SBUF

98

SCON

90

P1

8D

H1

8C

HO

8B

L1

8A
89

TLOo
MOD

88

TCON

87

PCON

83

DPH

82
81

F|IF|F|F |F |F |F|F
7 16 |5 (4 |3 |2 |1|0
E|E|E |E |E |E |E|E]
716 |5 |4 |3 |2 |10
bbb |D|D|D| |D
7 16 |5 |4 |3 |2 0
L] B|B|B|B|B
C|B|A|9 |8
B|B|B|B |B|B |B|B
716 |5 |4 |3 |2 |10
Al | |AJA A A|A
F C |B|A|9 |8
A|lAA|AA A AA
7 16 |5 (4 |3 |2 |1|0
Khong dugc dia chi hoa bit
9 191919 |9 (9 |9 |9
F|E|D|C |B|A |9 |8
9 |9 9 |9
7 16 95194 |93 |92 1 1o
Khoéng dugc dia chi hoa bit
Khong dugc dia chi hoa bit
Khong dugc dia chi hoa bit
Khoéng dugc dia chi hoa bit
Khoéng dugc dia chi hoa bit
8 |8 |8 |8 |8 |8 |8 |8
FIE|D|C|B|A |9 |8
Khoéng dugc dia chi hoa bit
Khoéng dugc dia chi hoa bit
Khong dugc dia chi hoa bit
Khong dugc dia chi hoa bit
8 |8 8 |8
7 16 85|84 |83]82 1 1o

DPL

80

CAC THANH GHI CHUC NANG PAC BIET
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Ram dia chi hod tirng bit : (bit addressable RAM )

8951 c6 210 bit duoc dia chi hoa, trong d6 128 bit 1a & cac dia chi 20H dén
2FH va phan con lai 1a trong cac thanh ghi chire ning dac biét.

Y tudng truy xuat ting bit riéng ré bang phan mém 1a mot dic tinh tién loi cua
vi diéu khién néi chung. CAc bit co thé duoc dit, x6a, AND, OR, ... véi mot Iénh
don. Hon nita, cac port I/O ciing dugc dia chi hoa ting bit lam don gian phan
mém xuat nhap ting bit.

C6 128 bit dugc dia chi hoa da dung ¢ cac byte 20H dén 2FH. Céac dia chi

nayduoc truy xuat nhu cac byte hodc nhu cac bit phy thudc vao lénh duoc ding.
Vi du : dé dat bit 55H ta dung lénh sau : SETB 55H
Bit 55H tha 5 thudc byte 2AH, néu xir ly theo byte chudi Iénh sau ciing co
tac dung tuwong tu nhu 1€nh trén :

MOV A,2AH
ORL A,#00100000B
MOV A,2AH

Cac bank thanh ghi : (register banks)

32 bytes thap nhét cua bd nhé noi 1a danh cho cac bank thanh ghi. Chiing
duoc chia 1am 4 bank (bao gdm céc bank 0, 1, 2, 3). B 1énh cua 8951 hd tro 8
thanh ghi (R04R7) va theo mic dinh (sau khi reset hé thong) céac thanh ghi nay ¢
cac dia chi 00H 407H (bank 0). Tuy nhién bank thanh ghi tich cuc c6 thé thay
d6i bang cach thay doi trang thai caa hai bit chon bank thanh ghi (RSO, RS1)
trong thanh ghi PSW.

Cac Thanh Ghi Cé Chwre Ning Pac Biét : (Special function registers)
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Cac thanh ghi noi ciia 8951 dugc xem nhu mot phan caa RAM trén chip. Vi
thé mdi thanh ghi déu c6 mét dia chi. 8951 cung cap 21 thanh ghi c6 chic ning
dac biét (SFRs).

Hau hét cac thanh ghi c6 chic ning dic biét duoc truy xuat theo cach dinh
vi dia chi truc tiép. Mot sb trong chling vira c6 thé truy xuat theo bit vira c6 thé

truy xuat theo byte.

Bit Ky hiéu | Dia chi Y nghia

PSW.7 | CY D7H Co nhé

PSW.6 | AC D6H Co nhé phu

PSW.S5 | FO D5H Co0

PSW.4 | RS1 D4H Bit 1 chon Bank thanh ghi.
Bit 0 chon Bank thanh ghi.
00=bank 0 : dia chi 00H407H

PSW.3 | RSO D3H 00=bank1 : dia chi 08 H40FH
10=bank?2 : dia chi 08H417H
11=bank3 : dia chi 18H41FH

PSW.2 | OV D2H Co tran.

PSW.1 - D1H Dy triv

PSW.0 P DOH  Co¢ parity chan.
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Thanh ghi PSW (Program Status Word) c¢6 dia chi tai DOH chtra cac bit trang

thai duoc tém tit nhu sau :

Carry flag (PSW.7) ky hiéu 1a CY, bit dia chi la D7H. C¢ carry duoc set [én 1
néu c6 nhé & bit 7 trong phép toan cong hay c6 muon & bit 7 trong phép toan tri.

Auxiliary carry flag (PSW.6) la co nhé phy, ky hiéu AC va cé dia chi D6H.
Khi cong sé BCD (Binary Code Decimal) ¢ AC set Ién 1 néu c¢6 nhg ¢ bit 3
sang bit 4 hay néu két qua caa 4 bit thip cd gia tri trong khoang 0AH40FH.

Co zero (Flag 0) : cd zero duoc 18n 1 néu két qua cac phép tinh 1a 0. Co nay
rat thuan tién cho cac tng dung cia nguoi dung.
RSO va RS1 1 2 bit dung dé xac dinh bank thanh ghi hoat dong. Ching bi xo0é vé
0 sau khi reset hé thong va c6 thé dugc thay doi boi phan mém néu can thiét.

Vi du : c&c Iénh sau day sé€ xac dinh st dung bank thanh ghi 3 sau d6 dua ndi

dung cua R7 vao thanh ghi A.

SETBRS1
SETBRSO0
MOV AR7

Co béo tran (Overflow Flag) : co bao tran (OV) bi tac dong sau mot Iénh cong
hozc trir néu ¢ mot phép toan bi tran. Khi cong hay trir cac sb c6 dau, phan mém
c6 thé kiém tra bit nay dé xac dinh két qua c6 nam trong tam xac dinh hay
khong. Khi cac sé khdng c6 dau dugc cong, co OV ¢ thé duoc bo qua. Cac két
qua I6n hon +127 hoac nho hon —128 s€ set bit OV. Vi du phép cong sau bi tran
va set bit OV :
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15+127=142

Két qua 1a mot sé c6 dau —116, khong phai két qua dung vi vay co OV duoc

set.

Bit kiém tra chan I¢ (Parity bit) : Bit parity ky hiéu la P s& ty dong set 1én 1 hoic
vé 0 mdi chu ky may dé thiét 1ap pariry chan voi thanh ghi tich liy A. S6 cac bit
1 trong thanh ghi A cong véi bit P ludn 1a sé chan. Néu thanh ghi A chia
10010100B thi P s& la 1. Bit parity sir dung rat thuong xuyén trong cac chuong
trinh lién quan dén port néi tiép dé thém bit parity trudc khi truyén hozc kiém tra

bit parity sau khi nhan dix liéu.
Thanh ghi B :
Thanh ghi B ¢ dia chi FOH, dugc st dung cung vai thanh ghi A cho cac phep
toan nhan va chia. B ciing duoc dia chi hoa tung bit.
Thanh ghi SP : (stack pointer )

Thanh ghi SP la mot thanh ghi 8 bit ¢ dia chi 81H. NO chura dia chi cua byte
dir liéu hién hanh trén dinh cta ngan xép. CAc lénh trén ngin xép bao gém thao
tac cat dit lidu vao ngan xép va lay dit liéu ra khoi ngan xép. Lénh cét di lidu vao
ngan xép s& 1am ting SP trude khi ghi dit liéu, 1énh lay dix lidu ra khoi ngan xép
sé doc dir liéu va giam SP.

Thanh ghi DPTR : (data pointer)

La thanh ghi 16 bit thwong st dung lam con tro bd nhd ngoai (ROM, RAM).
DPTR c6 thé chia lam hai thanh ghi :

DPL (dija chi 82H ) : byte thap
DPH (dia chi 83H ) : byte cao
Vi du Iénh sau day sé doc 6 nhé data ngoai dia chi 1000H vao thanh ghi A :
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MOV  DPTR,#1000H
MOVX A ,@DPTR

l
Céc thanh ghi céng ngoai vi :

Cac cong xuat nhap (1/0 ports) caa 8951 bao gdm port O tai dia chi 80H ; port
1 tai dia chi 90H ; port 2 tai dia chi AOH va port tai dia chi BOH. Tat ca cac port
déu duoc dia chi hoa timg bit. Piéu d6 cung ciAp mot kha ning giao tiép thuan

loi.
Thanh ghi Timer :

8951 c6 hai bo dinh thoi/dém (Timer/couter) 16 bit dugc dung cho viéc dinh
thoi hoac dém sy kién. Timer 0 c¢6 dia chi 8AH (TLO, byte thap) va 8CH (THO,
byte cao ). Timerl c6 dia chi 8BH (TL1, byte thap ) va 8DH (TH1, byte cao).
Viéc van hanh timer dugc set bai thanh ghi TMOD ¢ dia chi 89H va thanh ghi
diéu khién Timer TCON ¢ dia chi 88H, chi c6 thanh ghi TCON duoc dia chi ho
turng bit.

Thanh ghi port néi tiép SI10 : (serial port register)

8951 c6 mot port néi tiép trén chip ding cho viéc thdng tin vai cac thiét bi
dau cudi (Terminal) hodc cac Modems hay cho viéc giao tiép véi cac I1C khac
ma chiing c6 bo phan giao tiép ndi tiép (cac bo chuyén doi AD, cac thanh ghi
dich...). Mét thanh ghi goi 1a bo dém dit liéu néi tiép SBUF & dia chi 99H dam
nhiém ca hai cong viéc la truyén va nhan data. Khi truyén dit liéu thi ghi SBUF,
khi nhan dix liéu thi doc SBUF. Cac mode hoat dong khac nhau duoc lap trinh
thong qua thanh ghi TCON ¢ dia chi 88H. Thanh ghi TCON dugc dinh vi dia chi
tung bit.
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Céc thanh ghi phuc vu ngat :

8951 c6 5 ngudn ngat vai hai mie wu tién. Viéc cho phép ngat, cAm ngat
duoc lap trinh théng qua thanh ghi diéu khién ngat IE tai dja chi 8AH. Cac mic
ru tién duoc thiét 1ap thdng qua thanh ghi IP tai dia chi 0B8H. Ca hai thanh ghi
déu dugce dia chi hda ting bit.

Thanh ghi diéu khién cdng suit nguén : (PCON)
Thanh ghi diéu khién cong suat nguén PCON ¢ dia chi 87H chua nhiéu bit

diéu khién. Chiing dugc tom tat trong bang sau :

Bit Ky hiéu Y nghia

7 SMOD | Bitgap doi toc do baud, néu duoc set
thi toc d6 baud s& ting gap ddi trong
cac mode 1, 2 va 3 cua port ndi tiép

6 - Khong dinh nghia

3) - Khong dinh nghia

4 - Khong dinh nghia

3 GF1 Co da dung bitl

2 GFO Co da dung bit0

1* PD Ha nguon (power down ), PD=1 vao

mode ha nguon, thoét khoi bang reset
0* IDL Tam nghi (Idle mode) IDL =1 vao mode
nghi, thoat khoi bang tin hiéu ngat hoic
reset

2.2. HOAT PONG CUA TIMER.
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2.2.1. Giéi thiéu.

8951 ¢6 hai bo Timet 16 bit va mdi bd c6 4 ché dd hoat dong. Timer dugc
dung dé tao khoang dimg, dém sy kién hay dinh téc d6 baud cho port ndi tiép.
MB&i timer 12 bo dém xung clock 16 bit, vi vay bit thir 16 hay tang cudi cing chia
tan s6 xung clock cho 65536 (2'°). Cac timer nay dugc dat mode 1am viéc va

diéu khién bang phan mém thong qua céac thanh ghi chirc ning dic biét.

Bang dudi day liét ké cac thanh ghi chic nang dac biét st dung cho hoat

dong timer :

SFR Chtric nang bia chi Dia chi hoa tung bit
TCON Diéu khién 88H Co
TMOD Chon mode 89H Khong
TLO Byte thap timer 8AH Khong
TL1 0 8BH Khong
THO Byte thap timer 8CH Khong
TH1 1 8DH Khoéng
Byte cao timer 0
Byte cao timer 1

2.2.2. Thanh ghi TMOD.

Pia chi 81H, khong truy xuat bit, chira hai nhoém 4 bit dung thiét 1ap ché do

lam viéc cho timer 1 va timer 0.

Toém Tat Thanh Ghi TMOD
Bit| Tén |[Timer MO ta
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7 |GATE| 1 bit cong ; khi GATE =1 Timer chi dém
khi va chi khi ngd INT1 =1
6 | CIF 1 bit chon couter/timer C/F =1 : couter,
dém bing xung Ck ngoai ngd T1.
C/F =0 :Timer,xung Ck trong tir dao
dong noi.
5| M1 1 bit 1 chon mode
4| M2 1 bit 0 chon mode
3 |[GATE| O© bit cong, Timer chi dém khi INTO =1
2| CIF 0 bit chon couter/timer
1| Ml 0 bit 1 chon mode
0| MO 0 bit 0 chon mode.
Chon mode :
M2 M1 Mode Mo ta
0 0 0 Timer 13 bit, (twong hop 80487)
0 1 1 Timer 16 bit
1 0 2 Timer 8 bit tu dong khaoi nap
1 1 3 Timer tach biét:

Timer 0 : TLO 1a bo dém 8 bit diéu
khién bang cac bit chon mode Timer 0
THO 13 bo ¢ém 8 bit diéu khién bang cac

bit chon mode Timerl.

2.2.3. Thanh ghi TCON.
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Thanh ghi ndy chtra cac trang thai va cac bit diéu khién cho timer 0 va timer 1.
Bdn bit cao trong TCON dugc ding dé bat tat hay bao tran cho timer. Bén bit
thap trong TCON khong c6 tac dung gi d6i voi cac timer, tuy nhién chung duogc

st dung d€ phat hi¢n va khéi dau cho cac ngat ngoai.

Bit | Ky hiéu| d/chi bit MO ta
TCON.7| TFL | 8FH

Co béo tran Timer 1. phan cung dat TF1 = 1 khi
timer tran ; x6a bang mém hoic bang cang (khi

c6 ngat qua Timer 1).

TCON.6| TR1 8EH Bit diéu khién ON/OFF Timer 1
TR1=1:chay; TR1=0:dung.

TCON.5| TFO 8DH Co béo tran Timer O.

TCON.4| TRO 8CH Piéu khién ON/OFF Timer 0.

Co canh ngat 1 bén ngoai. Pt bai phan cing
khi

phat hién mot canh xudng ¢ INT1 ; xo04 bing

TCON.3| IE1 8BH

1\
A

mem

hoac bang cang.

TCON.2| IT1 8AH B , o o,
Kiéu co ngat 1 bén ngoai. Bat/xda bang mém dé

ngat ngoai tac dong muc thap /canh xudng.

TCON.1| IEO 89H Co canh ngat 0 bén ngoai.
TCON.O| ITO 88H Co kiéu ngat 0 bén ngoai.

2.2.4. Cac Ché P Lam Viéc Cua Timer.
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Ché @) timer 13 bit :

Pé tuong thich v4i 8048 (tién than cta 8951). 3 bit cao ctia TLx (TLO hodc
TL1) khong dung. Ché d6 hoat dong nay thudong khong duge st dung trong cac

thiét ké méi.

Xung nhip TLx THXx TFx
timer T (5 bit) (8 bit)

A 4

Co bao tran
Ché d¢ timer 16 bit :

Hoat dong nhu timer 16 bit ddy du. Co bao tran la bit TFx trong TCON c6
thé doc hoic ghi bang phan mém. MSB cua gi4 tri trong cac thanh ghi la bit 7
ciia THx va LSB 14 bit 0 ciia TLx. Céc thanh ghi timer TLx/THXx c6 thé dugc doc

hoac ghi bat ¢t Iic nao bang phan mém.

Xung nhip TLx THx TEx
timer T (gbit) (8 bit)

\ 4

Co bédo tran

Ché @) tw dong nap lai 8 bit :

TLx hoat dong nhu mot timer 8 bit, trong khi d6 THx van giit nguyén gia tri
nap lai. Khi s6 dém tran tir FFH dén 00H, khong nhiing dit cd timer ma con nap
gia tri & THx vao TLx. Ché d6 nay rat thong dung vi su tran timer xay ra sau
nhimg khoang thoi gian nhéat dinh va tuan hoan mot khi di khoi dong TMOD va
THXx.
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Xung nhip TLx
timer > (8 bit) Thx
Co béo tran
Nap lai
THXx
(8 bit)

Ché d¢ tach timer :

Timer 0 tach thanh hai timer 8 bit (TLO va THOQ), TLO cé co bao tran la TFO
va THO c6 co bao tran 1a TF1. Timer 1 ngung & ché d6 3, nhung co6 thé khoi
dong bang cach chuyén sang ché @6 khac. Gigi han duy nhat 1a c& béo tran TF1
khdng con bi tac dong khi timer 1 bi tran vi né da dugc ndi téi THO. Khi timer 0
& ché do 3, co thé cho timer 1 chay va ngung bang cach chuyén no ra ngoai va
vao ché d6 3. N6 van cd thé duoc sir dung boi port ndi tiép nhu bo tao téc do
baud hoic nd co thé duoc sir dung bang bat ca cach nao khong can ngat (vi né

khong con dugc ndi toi TF1).
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Xung nhip timer
g nhip S TLL TH1 -,
Xung nhip timer Lo TFo
Co béo tran
1/12 Fosc > THO TF1
Co béo tran

2.2.5. Ngudn Tao Xung Clock.

C6 hai nguon tao xung nhip cé thé co, duoc chon bang cach ghi vao bit C/T
(Counter/Timer) trong TMOD khi khai dong timer. Mot ngudn xung nhip danh

cho dinh khoang thoi gian, cai khac danh cho dém sy kién.

Bo dao dong
] trong chip » =12 .
Thach Xung nhip
anh timer

Chan TO
hoac chan T1

0:(1én) dinh khoang thoi gian
1:(xubng) dém su kién

CIT

Ngudn tao xung clock

Pinh khoang thai gian :
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Néu C/T = 0, hoat dong timer lién tuc duoc chon va timer duoc ding cho viéc
dinh khoang thoi gian. Lac dé, timer 14y xung nhip tir bo dao dong trén chip. Bo
chia 12 duoc thém vao dé giam tan s6 xung nhip dén gia tri thich hop cho phan
l6n céc tng dung. Nhu vay thach anh 12 MHz s& cho téc d6 xung nhip timer
1MHz. B&o tran timer xay ra sau mot sé (c6 dinh) xung nhip, phu thudc vao gia

tri ban dau dugc nap vao cac thanh ghi timer TLx/THX.
Pém sy kién :

Néu C/T = 1, timer lay xung nhip tir ngudn bén ngoai. Trong hau hét cac ung
dung, nguon bén ngoai nay cung cap cho timer mot xung khi xay ra mot “su
kién”, timer dung dé dém su kién. Sé su kién duoc xac ding bang phan mém
bang cach doc céac thanh ghi TLx/THx vi gia tri 16 bit trong cac thanh ghi nay

ting thém 1 cho moi su kién.

Ngudn xung nhip ngoai ¢ tir thay doi chirc ning ctia cac chan port 3 :
P3.4 hay “T0* dung lam ngo vao tao xung nhip bén ngoai cho timer 0.

P3.5 hay “T1” dung lam ngd vao tao xung nhip bén ngoai cho timer 1.

Trong cac tng dung bd dém, cac thanh ghi timer dugc tang thém 1 twong ung
véi canh xubng cua tin hiéu ngd vao bén ngoai Tx. M4i timer mat 2 chu ky may
dé nhan ra mot chuyén tiép tir 1 xudng 0, do d6 tan sb ngoai téi da 1a 500KHz
(gia st hoat dong ¢ 12MHz).

Thiét 1ap ban dau va truy xuat timer :

Céac timer thuong duogc thiét 1ap ban dau mot 1an ¢ dau chuong trinh dé dat
ché d6 hoat dong dung. Sau d6, trong than chuong trinh timer dwgc khoi dong va
dirng, cac bit co dugc Kiém tra va xo6a, cac thanh ghi timer duoc cap nhap theo
yéu cau cia chuong trinh (ng dung. TMOD la thanh ghi dau tién duogc thiét 1ap

vi n6 dit ché @6 hoat dong.
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Phuong phap don gian nhit dé bt dau (cho chay), va ding cac timer la dung
cac bit diéu khién chay : TRx trong TCON. TRx bi xda sau khi reset h¢ théng.
Nhu vay, c4c timer theo mac nhién 1a bi cam (bj ding). TRx duoc dit 1én 1 bang

phan mém dé cho timer chay.

Mot phuong phap khiac dé diéu khién cac timer Ia dung bit GATE trong
TMOD va ngd vao bén ngoai INTx. Dat GATE = 1 cho phép timer s& dugc diéu
khién bang INTx. Viéc nay hitu dung cho viéc do d6 rong xung nhu sau : Gia su

INTO & mirc thip nhung cac xung & mic cao trong khoang thoi gian do.

Xung nhip AN Cac thanh ghi timer
timer

[
»

0: (Ién) . timer durng
1 : (xuong) : timer chay

TRX

Cho chay va dung cac timer

Khoi dong timer 0 ¢ ché do 1 (ché do timer 16 bit), véi TLO/THO = 0000H,
GATE = 1 va TRO = 1. Khi INTO & mic cao, timer dugc “mé cong” va duoc cap
xung nhip 1 MHz (néu 8951 hoat dong ¢ tan sé 12 MHz). Khi INTO xudng thap,
timer bj “déng céng” va thoi khoang cua xung tinh bang ps 1a sé ¢ém duoc
trong TLO/THO. (C6 thé lap trinh INTO dé tao ra mot ngat khi né xubng muc
thap).
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e MJI:' : B¢ dao
T A ) ) TLL | TH1 [ TF
L trong chip
T1
" 0: (I&n)
0: (Ién) -(en)
— 1 : (xubng) 1 : (xudng)
CIT
GATE
INT1

Timer 1 hoat dong & ché do 1

2.3. HOAT PONG CUA PORT NOI TIEP.

8951 ¢6 1 port ndi tiép co thé hoat dong ¢ nhiéu ché do trén 1 ddy tn s rong.
Chtrc nang ctia port ndi tiép 1a thue hién chuyén d6i dir liéu ra tir song song sang
ndi tiép va tir ndi tiép sang song song cho dit liéu vao. Truy xuat phan ctng dén
port ndi tiép qua cac chan TXD (P3.0) va RXD (P3.1). Hai thanh ghi chiic ning
dic biét cung cap truy xuat phan mém dén port ndi tiép 1a SBUF (dia chi 99H)
va SCON (dia chi 98H). Bo dém port ndi tiép (SBUF) thuc su 1a hai bo dém.
Viét vao SBUF : nap dit liéu s€ duoc phat, doc SBUF : truy xuét dit liéu thu
dugc. Pay 1a thanh ghi riéng biét, thanh ghi chi dé phat va thanh ghi chi dé thu.

Thanh ghi diéu khién port ndi tiép SCON :

Ché do hoat dong cua thanh ghi port ndi tiép duogc dit bang cach ghi vao
thanh ghi ché do port ndi tiép SCON. Thanh ghi nay c6 thé truy xuat ting bit, né
chtra cac bit trang thai va cac bit diéu khién. Cac bit diéu khién dung thiét 1ap

ché do hoat dong cho port nodi tiép va cac bit trang thai dé chi su cham dut
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hodc nhan ky tu. Trudc khi st dung port ndi tiép phai khoi dong SCON cho

dung ché do.
Bang tom tit hoat dong thanh ghi SCON
Bit Ky hiéu | Dia chi Mo ta
SCON.7 SMO 9FH | Bit 0 ctia ché do port ndi tiép
SCON.6 SM1 9EH | Bit 1 cua ché d6 port ndi tiép
SCON.5 SM2 9DH | Bit 2 ctia ché d6 port ndi tiép. Cho phép
truyén thong da xtr 1y trong cac mode 2
va 3 khong bi tac dong néu bit thu thir 9
thu duoc 1a 0.
SCON.4| REN 9CH | Cho phép bo thu. Phai dat 1én 1 dé thu
SCON.3 TB8 9BH | Bit 8 phat, bit th@ 9 phat trong cac ché
d6 2 va 3 duoc dat/xoa bang mém.
SCON.2 RBS 9AH | Bit 9 thu, bit thir 9 thu dugc.
SCON.1 TI 99H | Co ngat phat. Bat 1én 1 dé két thuc phat,
x04 bang mém.
SCON.0 RI 98H | Co ngat thu, dat 1én 1 dé két thuc thu,
x04 bang mém.

Ciac ché dd hoat dong :

Port ndi tiép co 4 ché d6 hoat dong c6 thé lya chon bang cach viét cac sd 0
hodc 1 vao cac bit SMO va SM1 trong thanh ghi SCON. Sau déy 1 bang tom tat

cac ché do hoat dong :
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SMO | SM1 | Mode Mo Ta Baudrate
0 0 0 Thanh ghi dich | C6 dinh (fck/12)
0 1 1 UART 8 bit Thay d6i (dit bang timer 1)
. . ) UART 9 bit C6 dinh (fck/32 hoic
fck/64)
UART 9 bit Thay  doi bang
1 1 3 _
Timerl)

2.4. HOAT PONG NGAT.

Ngét la sy xay ra mot diéu kién, mot su kién ma no gdy ra treo tam thoi
chuong trinh trong khi diéu kién d6 duoc phuc vu bd1 mot chuong trinh khac.
Chuong trinh nay goi 1a chuwong trinh phuc vu ngit (ISR). Khi ISR duoc thuc thi
xong, chuong trinh chinh tiép tuc & chd ma né tam dimg. Nhu vay ngat c6 thé
xay ra bat ctr lic ndo va & bat ctr noi dau trong chuong trinh chinh. Cac ngat
dong vai tro quan trong trong thiét ké va cai dat cac ung dung vi diéu khién.

Chung cho hé thong dap tmg mot cach bat dong bd véi su kién va giai quyét su

kién do6 trong khi mdt chuong trinh khac dang thyuec thi.

ISR

A

Cltr chinh

T6 Chirc Ngit Trong 8951 :
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8951 c6 5 ngudn ngat : Ngat bang tin hiéu ngoai qua ngd INTO (ngat ngoai
INTO) ; Ngat bang tin hiéu ngoai qua ngd INT! (ngat ngoai INT1) ; Ngat khi
timer O tran (ngét timer 0), c& bao tran TFO ; Ngat khi timer 1 tran (ngit timer 1),
co bao tran TF1 ; Ngat khi SIO phat/thu xong 1ky tu (ngat SIO), cd TI phat, cd
RI thu.

Khi c6 hai hodc nhiéu ngit dong thoi, hodc mot ngit xay ra khi mot ngit
khac dang dang phuc vu, c6 ca hai su tuan tu hoi vong va so dd wu tién hai muc
dung dé xac dinh viéc thuc hién céc ngét. Viéc hoi tuén tu thi ¢d dinh nhung uu
tién ngat thi co thé 1ap trinh duoc.

Cho Phép Va Cam Ngit :

MJi ngudn ngat duge cho phép hodc cdm ngat thong qua thanh ghi chitc ning
dac bi¢t IE (dia chi A8H) dugc dia chi hoa tung bit. Chirc ndng cua tung bit
trong thanh ghi IE nhu sau :

Bang tom tit thanh ghi IE

Bit Ky hiéu | Djachi | Mo ta (1 :cho phép ;0 : cam)
IE.7 EA AFH | Cho phép/cam toan bo

IE.6 - AEH Khong dinh nghia

IE.5 ET2 ADH Cho phép ngat Timer 2 (8952)
IE.4 ES ACH | Cho phép ngat SIO

IE.3 ET1 ABH | Cho phép ngat Timer 1

IE.2 EX1 AAH | Cho phép ngét INTI

IE.1 ETO A9H | Cho phép ngat Timer 0

IE.O EX0 A8H | Cho phép ngit INTO

Vi duy : Khai bao cho phép 3 ngudn ngét : INTO, INT1, TIMER O :
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MOV IE, #87H
Cho phép ngat INTO:  SETB EXO
Cam ngat INTO : CLR EXO

Uu Tién Ngit :

M&i ngudn ngit duoc lap trinh riéng vao mot trong hai mic wu tién qua thanh
ghi chtrc nang dac bi¢t IP (Interrupt Priority) dugc dia chi hoa tung bit, ¢ dia chi
B8H.

Bing tom tat thanh ghi IP
Bit | Ky hiéu | Piachi | M6 ta (1 :cho phép; 0 :

cém)
IP.7 - - Khong dinh nghia
IP.6 - - Khong dinh nghia

IP.5 PT2 BDH | Uu tién ngat Timer2 (8052)
IP.4 PS BCH | Uu tién ngat SIO

IP.3 | PT1 BBH | Uu tién ngat Timer 1

IP.2 | PX1 BAH | Uu tién ngat INT1

IP.1 | PTO B9H | Uu tién ngat Timer0

IP.0 | PXO B8H | Uu tién ngat INTO

Vi du : Khai bao cho phép ngat INTO, Timer 0 v6i ngat Timer0 wu tién
hon
MOV  IE#83H

Héi vong tuan tu :
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Neéu ¢6 hai ngat cung do6 uu tién dong thoi, sy hoi vong tuan ty xac dinh cai

nao dugc phuc vu trudc tién.
Thir ty vu tién cua cac nguodn ngat cung cap nhu sau :
INTO I

TIMER 0
INT1 Téng kién tric

TIMER 1
SIO

[ ]
A 4

TIMER 2

'

0/ [ ]

y

A 4

Tong kién tric _

Tong kién truc

Tong kién tric ngat cua 8051
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CAc Véc to ngit:

Ngit Co Dia chi vector
Reset hé thong RST 0000H
INTO IEO 0003H
Timer0 TFO 000BH
INT1 IE1 0013H
Timer 1 TF1 001BH
Je) TI hoic RI 0023H
Timer 2 TF2 hodc EXF2 002BH

- Chiéu dai cho mbi doan chuong trinh cho ISR 14 8 byte.

Céc dia chi vector nam & dau chuong trinh.

Khi CPU duoc nap vector ngat ciia ngudn ngat twong tmg thi cic cd bao ngat

s& duoc x6a bang phan cing. Trir trudng hop ngat SIO, phan cting khong xoa

cac co nay (TI, RI).

2.5.1AP TRINH CHO VI PIEU KHIEN 8051.

Hién nay dé 1ap trinh vi diéu khién nguoi ta thuong dung 2 lai ngén ngit 1ap trinh

do la:

Ngo6n ngir 1ap trinh Asembly

Ngon ngir 1ap trinh C
Pé chuyén tir ngdn ngit 1ap trinh sang ngdn ngir may dé nap vao vi diéu khién

nguoi ta str dung mot so trinh bién dich sang danhg file .Hex nhu phan mém:

PINNACLE
KEIL C...
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2.6. BQ PIEU KHIEN SO PID.

Phuong trinh dau ra caa bo diéu khién PID c6 dang nhu sau:

de (1) (2.1)
dt

u(t)=K, [e{;}+%j*v[r]dr+?:,

i 0
Trong d6 u (t) 1a tin hiéu dau ra cua bo diéu khién, e(t) 1a tin hiéu dau vao cua
bo diéu
khién, K, la hé sb ty I¢, T; 1a thoi gian tich phan, T, 12 thoi gian vi phan. Mat

khac, bién doi Laplace ctia phuong trinh (2.1) ¢ dang nhu sau:
U(p}=‘l K +£+K,T.p]£{p} (2.2)
Bién d6i z phuong trinh (2.2) c¢6 dang nhu sau:

ok
L’:z‘ﬁ.’,, —
(2)=| T,

N S N
KT —— JE{*.) (2.3)

Trong d6 T la chu ky lay mau.

Néu dat
K
K, =a, ?‘T =bva KT, =c
thi ham truyén cua bo diéu khién PID c6 dang nhu sau:
U(z)=aE(z)+P(z)+Q(z) (2.4)
Trong do:

Q(z)=c(1-z-1)E(z2) (2.5)
Luu ¥ rang P( z) va Q( z) chi la c4c bién trung gian dé thuan tién cho viéc thuc

thi bo diéu khién sb véi may tinh.
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CHUONG 3.

THIET KE XAY DUNG MO HINH
3.1. CAC PHAN TU SU DUNG TRONG MO HINH.

3.1.1. Pong co dién mét chiéu.

Pong co sir dung trong md hinh 13 dong co dién mot chiéu kich tir doc lap kich

=

Commutator |_

——Brushes

tr 1a nam chan dién vinh ctru

HLNOS

Axle

Armature

To Battery

©2001 HowSwfWer

Hinh 3.1. C4u tao dong co mot chiéu
bién ap dinh muc la: 24 VDC
Cong suit dinh muc: 45 W
3.1.2. Cam bién téc dd quang hoc (Encoder).

Thau

Nguon kinh Bo phan tich
Sang
g I% quang

\%%95 >
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Hinh 3.2. Cu tao cam bién quang

Céu tao (hinh v&)

GOm mot ngudn sang va mot bd phan phan sinhquang c6 thé 1a diot quang
hodc Tranzitor quang. Pia quay duoc ditgiita hai phan tir trén. Cau tao cta dia
c6 thé lam bang vt liéu trong sudt va c6 nhitng mang chin anh sang gin déu
nhau hodc nguoc lai dia c6 thé 1am bang vat liéu khong cho 4nh sang chiéu qua
trén chu vi cia dia nguoi ta tao ra nhitng (15, khe) c6 khoang cach déu nhau theo
chu vi.

Bo phan phan tich nhan dugc lugng anh sang dugc diéu khién bai dia
quay, s& tao ra mot tin hiéu dién co tan s ty 1& voi toc 46 quay con bién do doc
1ap véi van tde. Khoang do van tbe phu thudc. Mot mat sb 1an gian doan trén dia
(s6 phan tir danh déu). Mot mit do bing thong cia bd phan tich va mach dién di
kem.

3.1.3. Nam cham dién dung lam phu tii cho dong co.
3.1.4. Vi di¢u khién 8051.

Trong md hinh sir dung vi diéu khién ATM 98S52
3.1.5. Ban phim diéu khién.

M6 hinh sir dung ma tran phim 4 x4
3.1.6. Hién thi toc d9.

Str dung 8 dén led 7 thanh dé hién thi tbc do dat va téc phan hoi
3.1.7. Ngudén mét chiéu.

Str dung 2 bo nguén mot chiéu

- Nguoén mdt chiéu cip cho dong co 1a ngudn 3A
- Ngudn mdt chiéu cip cho vi diéu khién 1a ngudn 1,5 A

3.1.8. Van dién tir cong sudt. MO hinh st dung 1 IGBT
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3.2.SO PO NGUYEN LY.

L E 220VAC

EJ EJ 5V
LED 7 b

CT

—— BA 220V/24V

5V
1 24VDC

> AT 89552

IGBT J

T "

i i
Ban phim ¢ -

BAX

DC MOTOR

ENCODER NAM CHAM BIEN

Hinh 3.3. So d6 nguyén 1y ciia md hinh
M5 hinh diéu khién tdc do dong co dién mat chiéu st dung vi diéu khién hoat
dong nhu sau:
Dong co di¢n mot chiéu duoc cép ngué)n 24V tir bo nguén bién ap chinh luu.

Téc d6 dong co dugc diéu khién bang cach thay doi dién ap cap vao phan tng

53



dong co thong qua viée dong md IGBT. Toc d6 dong co duoc thiét 1ap bang
cach nhan ban phim dé dat thong sb tdc d6 cho dong co. Vi diéu khién duoc lap
trinh dé nhan biét tbc d6 dat va hién thi toc do dat 1én 4 LED 7 doan. Va sau d6
n6 phat ra xung dé diéu khién thoi gian mé cua IGBT dé diéu chinh dién ap
trung binh cdp cho dong co twong tmg véi tbe do dit. Pong thoi né ciing thu
nhan tin hi¢u phan hoi tde do tir encoder dé tu dong diéu chinh gilt tbe do dong
co khi tai thay doi.

Nam cham dién gén trén truc dong co dong vai tro 1a mdt phu tai cua dong co dé
tao ra m6 mem can.

Tdc dd thue cia dong co dugc phan hoi vé va duoc hién thi trén 4 LED 7 doan
3.3.S0 PO THUAT GIAI VA CHUONG TRINH LAP TRINH.

3.3.1. So' do thuat giai.

o

NHAP TOC DO

HIEN T5l§|I TOC DO

I




Hinh 3.4. So d thuat giai
3.3.2. Chuong trinh 14p trinh.
#include <REGX52.H>
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sbit hangl = PO"0;

sbit hang2 = PO/,

sbit hang3 = P0"2;

sbit hang4 = PO"3;

sbit cotl = PO"4;

sbit cot2 = PO"5;

shit cot3 = P0"6;

sbit cot4 = PO"7,

#definem 3

unsigned char i;

/* Khai bao bien */

const unsigned char
M[10]={0x03,0x9F,0x25,0x0D,0x99,0x49,0x41,0x1F,0x01,0x09};

unsigned long int tdd; //bien xac dinh toc do dat

unsigned long int tdph; // bien xac dinh toc do phan hoi

unsigned int thousand2,hundred2,tens2,unit2,tens1,unitl,thousandl,hundredl;

[*ham quet phim*/

unsigned char quetbanphim(void)

{

unsigned char x,Kk;

//Quet 4 hang phim ( moi phim tuong ung voi 1 toc do)
hang1=0;

for(k=0;k<200;k++)

{

if(P0_5==0)
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x=700;
if(PO_6==0)
x=800;
if(PO_7==0)
x=900;

b

hangl=1;
hang2=0;
for(k=0;k<200;k++)
{
if(P0_5==0)
xX=4;
if(PO_6==0)
x=500;
if(PO_7==0)
x=600;

¥

hang2=1;
hang3=0;
for(k=0;k<200;k++)
{
if(PO_5==0)
x=100;
if(P3_6==0)
x=200;
if(PO_7==0)
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x=300;

by
hang3=1;

return x;

¥

// Ham tao tre de quyet led, ham nay chi mang tinh chat tao tre, chu thoi gian
thuc trong ham khong dung voi thoi gian tre thuc su trong VDK
void delay_ms(unsigned int time)
{

unsigned int i

unsigned int  j;

for(i = time;i>0;i--)

for(j=0;j<300;j++);

¥
// Ham xoa Led de giam hieu ung chop cua LED ( Do lech so voi tan so nhin
thay cua mat )

void clear_led(void)

{
P2=0x00; // quan ly nguon
P1=0xFF; //quan ly data
¥
/I Ham quet LED
void display(void)
{
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clear_led();
thousand?2 = tdd/1000;

if (thousand2 == 0) /I Neu gia tri trong hang nghin = 0 thi led hang nghin
khong sang
clear_led();
else
{ P2 0=1;
P1=M[thousand2];
delay _ms(m);
clear_led();

¥
hundred2 =(tdd%1000)/100;

if ((thousand2 == 0)&&(hundred2 == 0)) // Neu gia tri trong hang nghin, va
hang tram deu = 0 thi led hang nghin, hang tram khong sang
clear_led();
else
{ P2 1=1, //led6 = 1; led5 = 0; led4=1; led3 = 1;led2 = 1;led1 = 1;
P1=M[hundred2];
delay_ms(m);
clear_led();

¥
tens2 = ((tdd%1000)%100)/10;
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iIf ((thousand2 == 0)&&(hundred2 == 0)&&(tens2 == 0)) // Neu gia tri trong
hang nghin, va hang tram, hang chuc deu = 0 thi led hang nghin, hang tram,
hang chuc khong sang.
clear_led();
else
{ P2.2=1; /Nled6 = 1; led5 = 1; led4=0; led3 = 1;led2 = 1;led1 =1
P1=M[tens2];
delay_ms(m);
clear_led();
by
unit2 =((tdd%1000)%100)%10;
P2 3=1; /lled6 = 1; led5 = 1; led4=1; led3 =0;led2 = 1;led1 =1
P1=M[unit2];
delay_ms(m);
clear_led();
thousandl = tdph/1000;

if (thousandl1 == 0) /[ Neu gia tri trong hang nghin = 0 thi led hang nghin
khong sang
clear_led();
else
{ P2 4=1; [/Nled6 =0;led5=1; led4=1; led3 = 1;led2 = 1;ledl = 1;
P1=M[thousand1l];
delay_ms(m);

clear_led();
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hundred? =(tdph%1000)/100;

if ((thousandl == 0)&&(hundredl1 == 0)) // Neu gia tri trong hang nghin, va
hang tram deu = 0 thi led hang nghin, hang tram khong sang
clear_led();
else
{ P2 5=1; //led6 =1; led5 = 0; led4=1; led3 = 1;led2 = 1;led1 = 1;
P1=M[hundredl];
delay _ms(m);

clear_led();

tens1 = ((tdph%1000)%100)/10;

if ((thousandl == 0)&&(hundredl == 0)&&(tens1 == 0)) // Neu gia tri trong
hang nghin, va hang tram, hang chuc deu = 0 thi led hang nghin, hang tram,
hang chuc khong sang.
clear_led();
else
{ P2 6=1; /Nled6 = 1; led5 = 1; led4=0; led3 = 1;led2 = 1;led1 =1
P1=M[tensl1];
delay _ms(m);

clear_led();
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unitl =((tdph%21000)%100)%10;
P2 7=1,; /lled6 = 1; led5 = 1; led4=1; led3 =0;led2 = 1;led1 =1
P1=M[unitl];
delay_ms(m);
clear_led();
by
// ham phat xung  (xung phat ra voi tan so 1Khz . mot chu ky la 1ms)
void khoitaotimerO(void)// Ham khoi tao
{
EA=0;// Cam ngat toan cuc
TMOD=0x02;// Timer 0 che do 2 8 bit auto reload
THO0=0x9B;// Gia tri nap lai 155 doi ra so hex
TLO=0x9B;// Gia tri khoi tao 155 doi ra so hex
ETO0=1;// Cho phep ngat timer 0
EA=1;// Cho phep ngat toan cuc
TRO0=1;// Chay timer 0 bat dau dem so chu ki may

}
void timerO(void) interrupt 1 //Ngat timer O

{

TRO0=0;// Dung chay timer 0

TF0=0;//

dem++;

if(dem<phantramxung) P3_1=1;// Neu bien dem < phan tram xung thi dua gia tri
1 ra chan, xung 5V

else P3_1=0;// Neu dem = phan tram xung

if(dem==10)
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dem=0;// Neu dem du 10 thi gan lai bang 0 de bat dau chu ki moi
TRO=1;// Cho chay timer
b

// ham doc xung toc do

void khoitaotimerO(void)// Ham khoi tao

{
EA=0;// Cam ngat toan cuc
TMOD=0x02;// Timer 0 che do 2 8 bit auto reload
TH1=0x9B;// Gia tri nap lai 155 doi ra so hex
TL1=0x9B;// Gia tri khoi tao 155 doi ra so hex
ET1=1;// Cho phep ngat timer O
EA=1;// Cho phep ngat toan cuc
TR1=1;// Chay timer 0 bat dau dem so chu ki may
¥
unsigned long int so_xung=0; // so xung trong 1 giay
unsigned long int so_vong_phut=0; //so vong quay trong mot phut
unsinged long int tick=0; //??m th?i gian
#define xung_vao P3_0 //xung dua vao chan nay
#define Hight 1
#define Low 0
char Trang_thai_cu=0;
void Interrupt_Timer1(void) interrupt TF1 VECTOR //Timer 1 ng?t tran 1ms/
{
tick++; //??m s? milisecond
if((xung_vao==Hight)&&(Trang_thai_cu==Low))
{
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S0_xung++; //t?ng s? xung ??m lén 1 ??2n v?
Trang_thai_cu = Hight;

¥

else if(xung_vao==Low)

Trang_thai_cu = Low;

if(tick>=1000) // n?u trong 1 giay

{

so_vong_phut = so_xung/30 * 60 ; //tinh s? vong/phut
tdph=so_vong_phut; // ¢? 1 giay g?i ham hi?n th? s? vong/phut
display();

tick=0;

S0_xung=0;

so_vong_phut = 0;

¥

¥

void main (void)

{
khoitaotimer0();

unsigned char t;

unsigned int e;
while(t==1)

{tdd= quetbanphim();
if(cotl==0&&hang4==0)
{t=1;}
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phantramxung=tdd/10;
if(tdd>tdph)

{

e=tdd-tdph;
phantramxung=(tdph+e)/10; }
else

{

e=tdph-tdd,;
phantramxung=(tdph-e)/10;
}

¥

}
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Két luan.

Sau thoi gian 1am @b an tét nghiép,dudi sy hudng din tan tinh cua thay
gido Thac si Nguyén Trong Thiang, dén nay tac gia da hoan thanh do an cua
minh. Nbi dung chinh cua d6 an bao gom:

Phan kién thuc:

* Tim hiéu vé vi diéu khién 8051

* Tim hiéu vé Iap trinh C cho 8051

* Tim hiéu vé cam bién quang.
Phan thiét ké thi cong:

* Xay dung so d6 khoi.

* V/iét chuong trinh diéu khién.

* Thi céng chay thir mé hinh.

Pé tai nay duoc trinh bay theo dang mé hinh mé phong. Nén trong qua
trinh thyc hién luan vian nay khéng tranh khoi nhiing sai s6t. mong rang dé tai
nay sé duoc cac ban sinh vién khoa sau sé tiép tuc nghién ctu va khac phuc
nhitng mat han ché caa dé tai dé tao ra san pham toi uu phuc vu cho san xuat va
doi séng xa hoi.

Em xin duoc sy chi bao, gop y cua thay co dé dé tai ciia em duoc hoan
thién hon. Cudi cling em xin tran trong cam on thay Hiéu truang, Ban Giam hiéu
nha truong, cac phong ban chirc nang, thay truong khoa dién, cac thay cd trong
khoa dién va dac biét 1a thay thac s Nguyé&n Trong Thing la ngudi truc tiép
huéng dan em thuc hién dé tai.

Hai Phong, ngay  thang  nam 2011

Sinh vién thuc hién.

Nguyén Hiru Huyén
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