Sv : Lé Thanh Tung

LOI NOI PAU

Trong nhiéu linh vuc san xuat cong nghiép hién nay, nhét 1a nganh cong
nghiép luyén kim, ché bién thuc pham. .. van dé diéu khién nhiét do dic biét dugc
chu trong dén vi nd 1a mot yéu té quyét dinh chat lugng san pham. Nim duoc tim
quan trong cta van dé trén em tién hanh nghién ctru va thiét ké mot hé théng diéu
khién s6 nhiét do, voi mong mudn 1a giai quyét nhitng yéu cau trén, va lay d6 lam
dé tai t6t nghiép cho minh.

Nhitng kién thirc nang lyc dat dugc trong qua trinh hoc tap ¢ truong s€ duoc
danh gia qua dot bao d6 an cudi khoa. Vi vdy em ¢ gang tdn dung tat ca nhitng
kién thtrc d3 hoc ¢ trudng cing véi sy tim toi nghién ctru, dé cé thé hoan thanh t6t
d6 4n nay. Nhimg san pham nhimng két qua dat duoc ngay hom nay tuy khong c6
gi 16n lao. Nhung d6 1a nhiing thanh qué cua nhiing nam hoc tap. La thanh cong
dau tién cua em trude khi ra truong .

Mit dii em rat ¢ gang dé hoan thanh tap d6 an nay dung thoi han, nén khong
tranh khoi nhiing thiéu sot mong qui thay co théng cam. Em mong dugc don nhan
nhimg y kién dong gop. Cudi cing xin chan thanh cam on qui thay co va céc ban
sinh vién.

Sinh vién thuc hién

Lé Thanh Tung
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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
DAIHOQC DAN LAP HAI PH ONG POC LAP_TU DO _HANH PHUC
KHOA PIEN DIEN TU

NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién thyc hién : Lé Thanh Tung
Lép : BC 1001
Nganh : Dién cong nghiép va dan dung

1.Tén dé tai : Nghién ctu va thiét ké hé théng diéu khién sb nhiét do
2. Céc sb liéu ban dau :
Cong suit 10: 5 (KW).
Dai nhiét do do: 300-1200 (do C).
3.Céac yéu cau thiét ké :
+Thiét ké bang 8051.
+Xay dung so dd ciu trac c6 b diéu khién mém bén trong VXL:
-B6 PID.
-Tong hop bang thiét bi bu ndi tiép va bu hdi tiép.
-Thuc hién hoi tiép trang thai va tinh toan cac h¢ s6 hoi tiép trang thai.
+M06 hinh hoa hé théng bang Matlab hozc Simulink.
+Viét chuong trinh tong hop hé théng bang C++.
+Thong bao két qua dat dugc trén mo hinh.

4.Giao vién huéng dan : Ths.Nguyén Trong Thang
5. Ngay giao nhiém vu :
6.Ngay hoan thanh nhiém vu :

Thong qua bo mon.
N Ngay thang nam
Gi4o vién hudng dan Chu nhiém by moén
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~ CHUONG 1:
G101 THIEU CHUNG

1.1. Giéi thiéu vé hé thong diéu khién

Ngay nay cac h¢ thong diéu khién tur dong dugc str dung trong nhiéu linh
vuc va c6 rat nhiéu Ung dung khac nhau. H¢ thong dleu khién cuia nhiéu nha may
hién dai c6 chira nhiéu mach diéu khién, nhiéu trong s6 chung co tac dong qua lai
v6i nhau. Trong nhimg nha may va hé thdng diéu khién hién dai nhu vay, viéc
truyén va xtr 1y sd liéu trong cac khau cua h¢ thong giir vai trd quan trong. Cong
viéc nay dugc thuc hién rat tién 1oi va hiéu qua trong cac h¢ thong diéu khién sd,
dac biét la cac hé théng diéu khién sd c6 su trg gillp cua may tinh.

1.1.1. H¢ lién tuc:

La hé thong trong d6 céc tin hiéu tac dong trong hé 1 cac ham lién tuc theo
thoi gian.

1.1.2. H¢ gian doan:

La hé thong ma trong d6 c6 mot hodc nhiéu phan tir nhan thong tin vao hay
xuat thong tin ra 1a mot ham roi rac theo thoi gian.

1.1.3.Cdc phén ti¥ co ban ciia hé théng diéu khién tw dpng:

Hé thong diéu khién tr dong 1a hé théng dugc x4y dung tir ba bd phan chinh
sau day:

- Thiét bi diéu khién.

- P6i tuong diéu khién.

- Thiét bi do luong.

Cdc tin hiéu tac dong lén hé théng:

x(t) tin hiéu dau vao ciia hé thong (tin hiéu chi dao).

y(t) tin hiéu dau ra cta hé thong.

u(t) tin hiéu diéu khién tac dong 1én ddi tuong.

l fio(t
e(t 8 . y(t)
X(®) ® Bo diéu u@® baoi1 tuong R

- 2 : -

- khién
Ge(s) Go(s)
2(t)
bo luong |

So do hé thong diéu khién ty dong.
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e(t) sai 1éch diéu khién,

z(t) tin hiéu phan hoi,

f.(t) nhidu tac dong 1én ddi tuong.

Thiét bi diéu khién 13 bo phan quan trong, no tao ra tin hiéu diéu khién u(t)
tac dong vao ddi twong diéu khién nham diéu khién duoc dau ra cia dbi tuong- y(t)
thoa min yéu cu, muc dich cua bai toan nghia 1a n6 phai dap tng duoc cac chi
tiéu kinh té, k¥ thuat dé ra.

Bo diéu khién 1a thiét bi k§ thuat ma trong do khi xay dung nguoi ta xay
dung ciu trac hodc 1a cai dit theo ‘nhiing ludt diéu khién nao do6 ( P, PI, PID) nham
muc dich tao ra tin hi¢u dleu khién u(t) la tin hi¢u thoa man nhimg yéu cau va chi
tiéu k¥ thuat. Trong thuc té cac bo diéu khién thuong dugc xay dung trén cac luat
diéu khién Ia :

- Luat dieu khién ti 1 P :

ut) = Kp .e(t);  véi Kp 1a hé s6 khuéch dai ti 18.

- Luat diéu khién tich phan I :

u(t) = Ti [e(dt; v6iTila hing s thoi gian tich phan.
i 0

- Luat diéu khién vi phan D :
u(t) = Tg. de(tt) . v6i Tq 12 hang s6 thoi gian vi phén.
- Luét diéu khién ty 1¢ - tich phan PI :
u(t) = K, {e(t) + %Ie(t).dt}
- Luat diéu khién ty 1é - vi phan PD :
u(t) = Kyfe(®) + To. 223
- Luat diéu khién ti 1é - vi phan - tich phan PID :
u() = Kpge(® + To. %0 + L je(t).dt}

Ngay nay do su phat trién manh mg cua ky thuat may tinh va cong ngh¢
phan mém da tao nén tang cho sy phat trién cta cac bo diéu khién sb. Cac bo diéu
khién s6 ciing duoc xay dung trén co sd cac luat diéu khién trén:

Bo diéu khién s6 PID c¢6 ciu tric nhu sau :
(k) = Ky o) + 320+ 400 —efk D 3
Trong do6 :

Cac tin hiéu u(k), e(k) la nhitng dai luong roi rac hoac s0,

Tq 1a thoi gian lay mau.

1.1.4. Hé thong diéu khién PID:

Mic du cac bo diéu khién ti 1¢ - tich phan PI, ti I¢ vi phan PD da dap img
dugc twong d6i day du cac yéu cau ki thuat, chi tiéu chat luong trong nhleu truong
hop nhung con c6 nhitng nhugc diém ciia n6. Pé thoa méan cac yéu cau vé chat
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luong diéu khién trong thuc té ngudi ta thuong sir dung t6 hop bo diéu khién ti 16 -
tich phan - vi phan (PID). B diéu khién PID dugc ap dung rong rii trong cac hé
thong diéu khién tu dong vi né c6 ham tré 16n dong thoi lai co dugc tat ca cac uu
diém cua cac bd diéu khién P, PI, PD.

Ham truyén dat dang:
_U(s) — 1
Ge(s)==—= = Kp(1+ —+Ty.s
c( E(S) P( TiS d )
| fa
‘ , u(t) . t
X(t)  e® | B didukhién PID | Péi tuong | T
Go(S)
Z(t)
. Do luong |«

So do cdu triic ciia hé thdng véi bé diéu khién PID:

Trong hoat dong cua bo diéu khién PID, bo phan diéu khlen tich phan co6 tac
dung loai trur sy truyen tin hi¢u tang theo ti 1¢ dac biét la su truyen tang theo ti 1¢
ctia nhiéu 16n bang céch hiéu chinh lién tuc hodc hoi tlep dau ra cua thiét bj diéu
khién.

Tac dong diéu khién vi phan c6 khuynh huéng du phong trudc cac thay doi
trong tin hi¢u sai 1éch va do d6 lam gidm khuynh hudng dao dong. Tac dong vi
phan dap Gng véi toc do thay do6i ciia dau ra nén con goi 1a tac dong tde do, thoi
gian vi phan Ty dugc goi 1a toe d6 xuat con hé s6 khuéch dai kg 14 khoang thoi gian
Tyma trong d6 co tac dong vi phan hinh thanh boi diéu khién ti 1& sém hon.

Cac dang cdu tric bé dieu khién PID:
- Mic nbi tiép hai bo diéu khién PI va PD:

u(s) _ 1
Ge(s)=—= =Kp(1+ —)(1 + Ty.s
=2 =Kol + )1+ Ta)
- Bo diéu khién PID thyc:
_@ =K Td S
Gels E(s) oL Ts 1+Td .s)
- Néu dic tinh tan s6 PID 1a dac tinh tiém c4n thi ham truyén c6 dang:
_u (s) _ 1
Guo)=2 =Kol + L) 15°))

- Bo diéu khlen PID s0:

S

- Phuong trinh sai phan c6 dang:
uk.Ty) =K, {? se (k—D)Ts +e(kTs)+ﬁ2e(kTs)

k=0
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1.2. Hé thong diéu khién sb

Do su phat trién ctia cac hé thong diéu khién cong nghiép phirc tap, ngay
cang 16n va yéu cau céc chi tidu k¥ thuat, chat lugng ngdy cang cao nén viéc ing
dung cac bo diéu khién sb 1a can thiét. Cac hé thong diéu khién s6 ra doi da dem lai
hiéu qua k¥ that va kinh té vo cung 16n. Ky thuét diéu khién sb vira 1a cong cu vira
1a nén tang dé phan tich va tong hop cac hé thong diéu khién. Cac hé théng diéu
khién s6 duogc tmg dung phd bién trong cac qué trinh san xuét nhu: diéu khién
robot, may cong cu, diéu khién cac hé théng thong tin lién lac, cac hé théng thu
thap dir liéu, diéu khién va gidm sat cic qua trinh cong nghé.

Hé théng diéu khién s6 (DCS) 1 hé théng diéu khién ma ¢ mot khau nao d6
c6 mot tin hi¢u tdc dong dang tin hi¢u s6. Hé théng diéu khién sb ¢ nhitng uu
diém so voi hé thong diéu khién twong tu truyén thong 1a:

- Lam dé& dang, thuan loi cho viéc thu thap va quan 1y sb liéu, trao doi thong
tin vo1 hé ngoai.

- C6 tinh mém déo khi thay ddi cAu trac va tham s6 ctia cac bd diéu khién
noi riéng va hé théng diéu khién noi chung. Pac biét do chung dugc thuc hién béng
phan mém nén cac hé thong diéu khién s6 cho phép thuc hién cac luat diéu khién
phtrc tap. Két qua 13 nang cao duogc chat lugng diéu khién cuia toan hé thong.

- Dit liéu trong cac hé théng diéu khién s6 dugc mi hoa nén viée trao doi va
truyén tin it bi mat mat, co tinh chéng nhiéu cao.

Hé thong diéu khién sb ciing c6 nhitng nhuoc diém:

- Chi trao d6i thong tin ¢ thoi diém gian doan nén vé nguyén tic cho do
chinh xac kém hon so v6i hé théng diéu khién tuong tu.

- Phai c¢6 bd bién d6i ADC , DAC lam phirc tap hé thong.

- C6 tré it nhat 1a mot chu ky 14y mau.

Thue té cac DCS, ddi tugng diéu khién cua ta thuong 1a mot qua trinh k¥ thuat co
tinh chat lién tuc, con phan diéu khién xur 1y tin hiéu 1 phan tir xung s6. Do d6 so
d6 khoi cia mot DCS chung nhét nhu sau:

u : y(t)
) Phan tir xung so Phan lién tuc

Do trong mot DCS ¢6 ca phan lién tuc va sd, nén phuong phap nghién ctru
cua ta 1a s6 hoa phan lién tuc trong hé théng dé duoc mot he thong s6 thuan tuy
(chi §0 hoa phan lién tuc dé nghién ctru, hé thong thue van gom hai phan. lién tuc
va s0).




Sv : Lé Thanh Tung

1.2.1. 86 hod cdc tin hiéu:

S6 hoa cac tin hiéu 1a budc dau tién can phai thuc hién trong mot hé théng
diéu khién sd. Viéc sb hoa tin hiéu dugc thuc hién trude hét boi viée 14y mau trong
khoang thoi gian T, sau d6 tin hiéu 14y mau nay dugc ma hoa thanh dang sd nho
cac mach chuyén déi ADC.

Dé co the s6 hoa phan lién tyc, ta phai qua hai budc la: 101 rac hoa va bién
d6i sang dang sO. Dé khong mic phai sai sb trong qua trinh s6 hoa ta phai tuan theo
dinh 1y 14y mau cua Shannon.

* Pinh ly 14y mau Shannon:

Gia str c6 tin hi¢u lién tuc x(t), qua qua trinh rd1 rac hod ta dugc tin hiéu
x(kT), v6i T 1a chu ky 14y mau:

x(kT) =x(t)*s(t); voi

S 5(t—kT), khi t>0
k=—0

s(t) =
0 ,khit<0

Tin hiéu x(t) ¢6 bién d6i Fourier 12 X(jo)

Tin hiéu x(kT) ¢6 bién d6i Fourier 1 X,(jo)

Pé c6 thé tinh duoc X(jo) tir X,(jo), co nghia 1a cac mau x(kT) dic trung
hoan toan cho tin hi¢u X(t) ta phai tuan theo dinh ly ldy mau Shannon:

Pinh 1y: Néu pho X(jo) cia tin hiéu x(t) dong nhat bang khong ngoai mién

giGingi | o|> 21
ra tir X,(jo) cta x(kT) bang cach 1y pho Xa(jo) trong mot chu ky.

1.2.2. Bién déi Z:

Trong cac hé tuyén tinh lién tuc, phép bién doi Laplace giir vai tro quan
trong. Trong hé thong s6 phép bién doi Z dong vai tro cling ¢ chirc ning tuong tu.

Néu ta c6 tin hiéu lién tuc x(t) thi tin hi¢u ro1 rac x(iT), v6i T 1a chu ky léy
mau, sé 1a:

thi voi chu ky 1dy miu T, < 2 anh X(jo) cua x(t) s€ dugc suy
[0

X(T) = S x(®)*5( —iT);

i=1
Bién doi Laplace cta tin hiéu lién tuc x(t) 1a:

X(p) = [x(t)e "dt; voip = o + jo
0
Bién ddi Z cua tin hiéu roi rac rac x(iT) la:
X(2)= Y x(T)*Z";
i=0
Nhu vay X(Z) chi phu thude vao cac gia tri ro1 rac x(iT), tie la cac gia tri
x(t) tai cac thoi diém t=1T. Chu ky 1ay mau T phai ddm bao thong tin nhan dugc 1a
tin cdy va phai ddm bao cho qua trinh khoi phuc tin hiéu.
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1.2.3. May tinh trong h¢ thong dleu khién so:

Trong cac h¢ thong diéu khién s6 may tinh - hé vi xur ly 1a mdt bd phan
khong thé thiéu duoc. N6 dong vai trd vo cliing to 16n trong viée thu thap, xur 1y
thong tin, luu tri, hién thi va diéu khién déng thoi con c6 chirc nang giam sat, canh
béo, bao dong khi hé thong c6 su cb.

Viéc ung dung ky thuat diéu khién s6 lam ting do ben viing, do tin cay, do
mém déo va toc do dleu khién cao dong thoi chéng nhiéu tét. N6 con cho phép xay
dung cac phuong an mém, linh hoat modul ho4 cac khéi tao diéu kién thuan loi
trong thiét ké hé thong, d& dang thay thé thiét bi va chuong trinh khi can thiét do
d6 viée trao doi thong tin giira nguoi va mdy 1a don gian va co thé diéu khién linh
hoat hon.

Céc thiét bi va qua trinh cong nghé ¢ thé sir dung vi xir 1y (micro-
processor) va vi diéu khién (micro-controller) dé thuc hién qua trinh diéu khién
nho, gon, don gian cho nguoi theo doi hoat dong cua hé théng

Tom lai viéc ung dung may vi tinh trong hé thong diéu khién da dap ung va
giai quyét cac van dé phuc tap trong linh vuc diéu khién.

1.3. Lo dién

1.3.1.Céu tao 16 dign:

Lo dién 1a thiét bi dung dé bién d6i dién ning thanh nhiét ning trong qua
trinh gia nhiét. Lo dién c6 ngudn nhiét 1a nhimg dién tré nung hodc thanh nung toa
nhiét theo dinh luat Jun - lenxo. Dong chay qua s& lam ndng thanh dét va phat ra
nhiét lugng:

Q = C.R.I%t (KJ)
Trong do:

C:1a hé so ti 1¢.

| : 1a cuong d6 dong dién chay qua thanh dot (A)

R : 1a dién tro cua day nung (€2)

Q : 1a nhét luvong toa ra (J)

t : 1a thot gian dong dién chay qua day nung (s)

1.3.2. Mgt sé diic diém ciia 1o dién:

- Quan tinh nhiét cta 10 16n, su thay ddi nhiét do cua 10 xdy ra cham. Lo co
hé s6 dung lugng 16n thi d6 tré cang 16n.

- Nhiét d6 cua budng 16 khong hoan toan dong déu va cip nhiét cling co
quan tinh nhét dinh nén viéc xac dinh nhiét do con phu thudc vao vi tri dat by cam
bién nhiét do.

- Bién thién nhiét do 10 co tinh chat ty can bang. Nho tinh chat nay khi mat
can bang gitta lwong nhiét cung cip va lugng nhiét tiéu thu thi nhiét do 16 co thé
tién t6i mot gia tri xac 1ap mo1 ma khong can c6 sy tham gia cua may diéu chinh.

- Céc thanh nung can thoa méan mot sO yéu cau sau: chiu dugc nhiét do cao,
dd bén co hoc 16n, ¢ dién trd suat nho.

1.3.3. Cac phwong phdp diéu khién nhiét dp 1o dién:

Lo dién va vat can nung la dbi tuong diéu khién cua hé thong vai dai luong
can diéu chinh 1a nhiét do vat can nung. Viéc diéu chinh nhiét d6 cua vat can nung

9
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cling chinh 1a diéu khién nhiét do trong budng 16 hay diéu khién cong suat dit vao
0.
P=I"Rt

C6 hai phuong an dé xay dung cong suat nay la:

- biéu chinh vé phia tiéu thu tirc 13 thay ddi dién tro cua 10. Phuong phap
nay it duoc sur dung boi tinh khong lién tuc va han ché vé pham vi diéu khién.

- Piéu chinh vé phia cung cap tirc 1a thay d6i cudng d6 dong dién chay qua
thanh nung. Diéu nay co thé thuc hién duoc bﬁng bién ap, role hoac thiristor.

(a). Phwong phap dung bién ap:

Day 1a phuong phap diéu chinh dién ap theo cap, né doi hoi dién ap phai c6
cong suit 1on. Phuong phap nay dung dién ap dé thay d6i dién ap cung cép cho 10.

(b). Phwong phap dung role:

Phuong phéap nay c6 dic diém 1a c6 thé khéng ché nhiét do cua 10 & nhiing
murc dién ap khac nhau nhung do role chi ¢ tac dong diéu chinh & cac thoi diém
ngudng nhat dinh nén viéc diéu chinh mang tinh chat khong lién tuc. Mit khac qua
trinh diéu khién ludn bi dao dong, bién d6 dao dong phu thudc vao cac diém dat
khac nhau, vi thé do chinh xac diéu chinh khong cao, role phai dong ngat nhiéu lan
nén do tin cay kém. Tuy nhién, phuong phap nay c6 uu diém la don gian, dé ghép
n01IﬂnlhopvolCacyeucaucongnghe601h01dochuﬂlxackhongca0

(c). Phwong phap dung role két hop véi thyristor:

Khi st dung phuong phap nay thi kha nang diéu chinh véi cac pham vi khac
nhau 13 tuong dbi tot. ‘Tuy nhién phuong phap nay khong thuc hién dicu chinh lién
tuc dugc boi vi khi tlep diém cua role dong ta ludn co ca chu ky cung cap cho tai,
khi m& nguén cung cap phia diod bi ngit do dé viéc cung cap cho 16 1a do thyristor
nhu vay cong suat dua vao 10 chi diéu khién duoc 1/2 chu ky.

(d). Phwangphapdungha1ﬂqwmﬂn1nécxungdél

Phuong phap nay cho phep diéu chinh trong pham vi rong, do chinh xac
diéu khién tuong d6i cao, do nhay diéu chinh tuong d6i 16n, co kha ning diéu
chinh twong d4i lién tuc va déu dan. Tuy nhién, hé thdng twong ddi phirc tap va gia
thanh cao.

1.3.4. Do nhiét do

1.3.4.1. Gidi thi¢u

Pé thyuc hién phép do ctia mdt dai luong nao do thi tuy thudc vao dic tinh
cua dai luong can do,diéu kién do,cling nhu d§ chinh xac theo yéu ciu cta mot
phép do ma ta c6 thé thuc hién do bang nhiéu cach khac nhau trén co s& ctia cac hé
théng do luong khac nhau.

So d6 khdi ciia mot hé théng do ludng tdng quat

- Mach
Chuyén Chi thi

i L% do >
doi

10
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_ Khéi chuyén ddi: 1am nhiém vu nhan truc tiép cac dai luong vat 1y dic
trung cho dbi twong can do bién doi cac dai lwong thanh cac dai lugng vat 1y thong
nhat(dong dién hay dién 4p) dé thuan lgi cho viéc tinh toan.

Mach do: c6 nhiém vy tinh toan bién doi tin hiéu nhan dugc tir bd chuyén
ddi sao cho pht hop véi yéu cau thé hién két qua do ctia bo chi thi.

Khéi chi thi:lam nhiém vy bién ddi tin hiéu dién nhan duoc tir mach do dé
thé hién két qua do.

1.3.4.2. Hé théng do lwong sb

Hé théng do ludong sé dugce em ap dung dé thuc hién ban d6 an nay vi c6
cac vu diém:cac tin hiéu tuong tu qua bién d6i thanh céc tin hiéu sé co6 cac xung ré
rang ¢ trang thai 0,1 s€ gioi han dugc nhiéu muc tin hiéu gdy sai sO .Mt khac ,hé
thong nay tuong thich voi dit liéu ciia may tinh,qua giao tiép voi mdy tinh g
dung rong rai trong ky thuat.

a. So do khoi

Ché
i Cam 2
Dai  luong a’ bién
bién i - _
do ¢ » Tin Don VI Xt H-,z
: kénh » Hlen
hi¢u do ly _
twong ADC thi
tur >
Ché "| Sur
Cam .
Pai  lueng .a’ bién 4 . ) Y Y dung
do | bien o Tin b khien chon kénh két qua
hiéu do

Chuong
trinh

So dé khoi ciia hé thong do lwong sé

11
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b. Nguyén Iy hoat dong
Péi twong can do 1a dai luong vat ly,dua vao cac ddc tinh cua dbi tuong
can do ma ta chon mot loai cam bién phu hop dé bién do6i thong sé dai luong vt ly
can do thanh dai lugng di¢n ,dua vao mach ché bién tin hiéu(gém:bé cam bién,hé
théng khuéch dai,xir 1y tin hicu).

Bo chuyen d6i tin hiéu sang s6 ADC(Analog Digital Converter) lam nhiém
vu chuyén dbi tin hiéu twong tu sang tin hiéu s6 va két ndi véi vi xu ly.

B6 vi xr Iy c6 nhiém vu thyc hi¢n nhitng phép tinh va Xuét ra nhirng 1énh
trén co sé trinh ty nhitng 1énh chép hanh da thuc hién trudc do.

Bo don kénh tuong ty (multiplexers) va bd chuyén ADC duoc dung chung
tat ca cac kénh . Dir liéu nhap vao vi xtr Iy s& c6 tin hiéu chon dung kénh can xir Iy
dé dua vao bo chuyén ddi ADC va doc ding gia tri dac trung cia n6 qua tinh toan
dé co két qua cua dai luong can do.

1.3.4.3. Cac phwong phap do nhiét do

Do nhiét d 1a mot phuong thic do luong khong dién,do nhi¢t Ao duoc chia
thanh nhiéu dai:

+ Do nhiét do thap

+ Do nhi¢t o trung binh

+ Do nhiét do cao.

Viéc do nhiét d6 duge tién hanh nhd cac dung cu ho trg chuyén biét nhu:

+ Cap nhiét dién

+ Nhiét ké dién ké kim loai

+ Nhiét dién tré kim loai

+ Nhiét dién tré ban dan

+ Cam bién thach anh.

Viéc sir dung cac IC cam bién nhiét dé do nhiét do 1a mot phuong phap
thong dung dugc em su dung trong ban dd &n nay,nén ¢ day chi gi6i thiéu vé IC
cam bién nhiét.

] Nguyén ly hoat dong chung cua IC do nhi¢t d

IC do nhiét do 1a mdt mach tich hop nhan tin hiéu nhiét do chuyén thanh tin
hi¢u dién dudi dang dong dién hay dién ap.Dua vao dic tinh rat nhay cua cac ban
dan véi nhiét do,tao ra dién ap hoic dong dién,ti 1¢ thuan véi nhiét do tuyét dbi.bo
tin hiéu dién ta biét dugc gia tri cua nhiét do can do.Sy tac dong ctia nhiét do tao ra
dién tich tu do va céac 10 trong trong chat ban dan . Bang su pha v& cac phan tu,
but cac electron thanh dang tu do di chuyén qua ving ciu triic mang tinh thé tao sy
xuat hién cac 15 trong . Lam cho ti 1& dién tir tw do va 16 trong tang 1én theo qui luat
ham mui vé1 nhiét d6 .

] DPic tinh caa mot s6 IC do nhiét do thong dung
+AD590
Ng0 ra l1a dong dién.
Do nhay 1A/°K.
Do chinh xac +4°C.
Ngudn cung cip Ve = 4 — 30V,

12
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Pham vi str dung —55°c dén 150°C
+ LX5700

Ngo ra la dién ap.

D6 nhay —10mv/°K.

Pham vi sir dung —55°C — 150°C.
+ LM135,LM335

Ngo ra la dién ap.

D0 nhay 10mv/°C.

Sai s6 cuc dai 1,5°C khi nhiét @6 16n hon 100°C.

Pham vi sir dung —55°C — 150°C.

13
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) ’ ) ) CHUONG 2: ) ) )
THIET KE PHAN CUNG HE THONG PIEU KHIEN SO

2.1. Thiét ké mach ghép néi véi PC
2.1.1. So' do khoi ghép noi

Thlet ké mach ghep ndi bao gom ca viéc thiét ké t6 chirc phan cimg va viét
phan mém cho nén phan cimg ma ta thiét ké. Viéc xem xet gitra t6 chirc phan cung
va chuong trinh phan mém cho mot thiét ké 13 mot van dé can phai can nhic. Vi
khi t6 chirc phan cing cang phuc tap, cang co nhiéu chirc ning hd trg cho yéu cau
thiét ké thi phan mém cang dugc giam bot va dé dang thuc hién nhung lai day cao
gia thanh chi phi cho phan ctng, cing nhu chi phi bao tri. Nguogc lai voi mot phan
ctng t6i thiéu lai yéu cau mot chuong trinh phan mém phic tap hon, hoan thién
hon; nhung lai cho phép bao tri hé théng d& dang hon ciing nhu viéc phat trién tinh
nang ctia hé théng tir 46 c6 thé dua ra gia canh tranh duoc.

Tir nhiém vu bai toan dit ra ta xay dung so dd khdi ghép nbi:

14
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(a). Bé diéu khién mém:

Bo diﬁéu khi’én rpém duoc dé‘t trén méy tinh gé nhan. Vi¢c giao tiép d}J:Q’C tién
hanh qua cong noi tieép RS 232 bang vi diéu khién 8051 va chip giao tiep MAX
232.

Ta dung chip vi diéu khién 8051 vi nhimg ly do sau:

- Tbﬁ nhé} 8051 thuoc ho MCS - 51, 1a chip vi di‘éu khién. Pic diém cua céc
chip vi di€u khién noi chung la n6 dugc tich hop véi day du chirc nang ctiia mot hé
VXL nho, rat thich hop véi nhitng thiét ké hudng diéu khién. Tic 1 trong nd bao
gdm: mach VXL, bd nhd chuong trinh va dit liéu, bd dém, bo tao xung, cac cong
vao/ra ndi tiép va song song, mach diéu khién ngit. ..

- Thu hai 14, vi diéu khién 8051 cing vdi cac ho vi dieu khien khic noi
chung trong nhitng nam gan day dugc phat trién theo cac hudng sau:

+ Gidm nho dong tiéu thu.

+ Tang tbc d6 lam viéc hay tan sb xung nhip cua CPU

+ Giam diép ap ngudn nudi.

+ C6 thé md rong nhiéu chirc nang trén chip, mé rong cho cac thiét ké 16n.

Nhiing dic diém d6 dan dén dat duoc hai tinh ning quan trong la: giam cong

sudt tiéu thu va cho phép diéu khién thoi gian thuc nén vé mit ing dung né rat
thich hop véi cac thiét ké huéng diéu khién.

- Thr ba 13, vi diéu khién thudc ho MCS - 51 dugc hd trg mot tap 1énh
phong pht nén cho phép nhiéu kha ning mém déo trong van dé viét chuong trinh
phan mém diéu khién.

- Cubi cung la, cac chip thugc ho MCS - 51 hién dugc str dung pho bién va
dugc coi 1a chuan cong nghiép cho cac thiét ké kha dung. Mit khéc, qua viéc khao
sat thi truong linh kién viéc c¢6 duoc chip 8051 1 dé dang nén mo ra kha ning thiét
ke thuc té.

Vi nhiing 1y do trén ma viéc lua chon vi diéu khién 8051 1a mot giai phap
hoan toan phu hop cho thiét ké.

(b). Té chire ngogi vi:

Xir 1y tin hiéu vao ta dung thiét bi chuyén ddi tuong tu - s6 (ADC) ¢6 8 kénh
vao tuong tu két ndi v6i tin hiéu do nhiét do tir 0 = 5V tuong ung vo1 nhigt do tur
0° + 1300°C.

Pé phat tin hiéu diéu khién ra ta dung DAC 0808 dua dén mot bo khuyéch
dai cong sudt dé dua dong dién dén thanh trd cua 10, diéu khién thong qua
thyristor.

Pé giao tiép voi PC ta str dung IC Max232 cung cong DB9 lam giao dién.

15
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Tat ca cac thiét bi phai dugc két ndi voi nhau thong qua cac bus can thiét
gdm bus dit liéu, bus dia chi va bus diéu khién.

(c). Cac khoz chirc nang:

*. Khéi ngudn:

us vee
D1
12y © P +—viN 2 vout |
1N4001 ©
+C1 c2 —Cs3
—1~100u | 100n | 7805/TO220 100n
-12v O

Khoi nguon gom ¢6 mot IC 7805, tu C1=100 uF va C2=100 nF mic ¢ ngd
vao va mot tu C3=100 nF mac & ngd ra nham muc dich 6n dinh

*. Khéi vi diéu khién 8051:

VXL8051 dong vai tro trung tam trong hé théng. N6 ¢ nhiém vy tuong tac
voi cac khoi nhu viéc nhan, xur 1y va chuyén dir li€u té1 cac khoi. 8051 dam npefm
tat ca cac nhiém vu tu VivéC nhan dit liéu vao dudi dang tin hiéu nhi phén‘() cér}g
vao, xu ly dir lidy, chuyén dir liéu thanh mé Hexa, luu gitr dir liéu va diéu khién
hoat dong ctia khoi hién thi va tao tin hi€u diéu khién.

* Khoi cac thiét bi giao tiép/ghép noi.

Cong vao ra tuong tu/sd dung ADC 0809. S6 liéu vao tuong ty tir cam bién
nhiét d6 va tir bién trd dé tao tin hiéu setpoint s& dugce két ndi vao cong vao cua
ADC, ADC dugc diéu khién bai VDDK 8051 thuc hién viée chuyen doi sd licu
sang dang s0 va luu trir vao mot vung nao do trong RAM trong. DAC 0808 s&
dung dé phat tin hi¢u di€u khién tir VXL ra 10

2.1.2 Giéi thi€u cac thiet bi va to chirc phoi ghép

2.1.2.1. Bj vi diéu khién 8051:

Nhiing tinh chat dic trung cta ho vi diéu khién MCS - 51:

* Pon vi xur 1y trung tim (CPU) 8 bit d3 duoc t6i uu hoa dé dap tmg cac
chtrc nang diéu khién.

* Khéi logic (ALU) xir 1y theo bit nén thudn tién cho cac phép toan logic
Boolean.

* B0 tao dao dong gitt nhip duogc tich hgp bén trong véi tan s6 12 MHz.

* Giao dién ndi tiép c6 kha nang hoat dong song song, dong bd.

* Cac cong vao - ra hai huéng va timg duong dan cé thé dugc dinh dia chi
mot cach tach biét.

16
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* C6 ndm hay sdu ngudn ngat v6i hai mirc vu tién .
* Hai hodc ba bd dém dinh thoi 16 bit.

* Bus va khdi dinh thoi tuong thich vé6i cac khbi ngoai vi cia bo vi xir 1y
8085/8088.

* Dung lugng cta bd nhd chuong trinh (ROM) bén ngoai c6 thé 1én t6i 64
KByte.

* Dung luong ctia bd nhd dir liéu (RAM) bén ngoai ¢ thé 1én t6i 64 kbyte.
* Dung luong ctia bd nhd ROM bén trong c6 thé 1én dén 8 KByte.

* Dung luong bd nhd RAM bén trong c6 thé dat dén 256 byte.

* Tap 1énh phong phu.

(a). So’ d0 khoi:

So d6 khdi tong quat ctia mot vi diéu khién 8051 co thé duge mé ta nhu sau:
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Ngudn ngit ngoai

bém su kién.

A 4 . 4KByte 128 v
biéu khién Nguon Bo nho Byte 2by dém /
, — <
ngit. ngat chuong RAM dinh thoi
trong. trinh trong. trong
A 4
CPU N M T
Khéi Giao
i dk quéan dién
. PO P1 P2 P3 £
ly Bus. noi
Bo tao dao tiép.
dong A
yy
XTAL 1.2 v Congl/O  Congl/O Congl/O  Cong I/O
PSEN/ALE dia chi 8bit dia chi cac chuc ning
thip, di cao, dix dac biét, dix
licu 8 bit liéu 8 bit liéu 8 bit

Cau trac cua vi dieu khién 8051.
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Chike nang ciia ting khoi :

* Khéi xur Iy trung tim CPU: Phan chinh cua bg vi xur Iy 1a khé)‘i xu 1y trung
tam ( CPU = Central Processing Unit ), khoi nay c6 chtra cac thanh phan chinh:

- Thanh ghi tich luy (ky hi¢ula A)

- Thanh ghi tich luy phu ( ky hiéu 1a B ) thuong dugc dung cho phép nhan va
phép chia

- Khéi logic s6 hoc ( ALU = Arithmetic Logical Unit )

- Tt trang thai chuong trinh ( PSW = Program Status Word )

- 4 bank thanh ghi

- Con trd ngdn xép ( SP = Stack Point ) ciing nhu con tr6 dit liéu dé dinh dia
chi cho bd nh¢ dir liéu & bén ngoai

Ngoai ra, khéi xir 1y trung tAm con chira:

- Thanh ghi ¢ém chuong trinh (PC = Progam Counter )

- B§ giai ma 1énh

- B6 diéu khién thoi gian va logic

Sau khi dugc Reset, CPU bét dau lam viéc tai dia chi 0000h, 14 dia chi dau

dugc ghi trong thanh ghi chira chuong trinh (PC) va sau do, thanh ghi nay s€ tang
1én 1 don vi va chi dén cac 1énh tiép theo ctiia chuong trinh.

* Bo tao dao dong:

Khdi xtr 1y trung tdm nhan tryc tiép xung nhip tr by tao dqo dong Qu’qc 15p
thém vao, linh kién phu trg C(:) thé 1a mdt khung dao dong lam bang tu gom hoac
thach anh. Ngoai ra, con ¢6 thé dua mdt tin hi¢u gitr nhip tr bén ngoai vao.

* Khéi diéu khién ngat:

Chuong trinh dang chay co thé cho dung lai nho mot khéi logic ngét & bén
trong. Cac nguon ngit c6 thé la: cac bién cb & bén ngoai, sy tran by dém/bd dinh
thoi hay c6 thé 1a giao dién ndi tiép. Tat ca cac ngat déu c6 thé duoc thiét 1ap ché
do lam viéc thong qua hai thanh ghi IE (Interrupt Enable) va IP (Interrupt
Priority).

* Khoi diéu khién va quan 1y Bus:

Cac khéi trong vi diél:l khiér} lién lac v6i nhau thong qua hé thong Bus ndi bo
duoc diéu khién béi khoi diéu khién quan 1y Bus.

* Céc by dém/dinh thoi:

Vi diéu khién 8051 ¢6 chira hai bo dém tién 16 bit co thé hoat dong nhur 1
bd dinh thot hay bo dém sy kién bén ngoai hodc nhu b phat toc do Baud dung cho
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giao dién nbi tiép. Trang thai tran b dém c6 thé dugc kiém tra tryc tiép hodc
dugc xo04 di bang mot ngat.

* Céc cong vao/ra:

Vi diéu khién 8051 c6 bdn cong vao/ra (PO + P3), mdi cong chira 8 bit, doc
1ap vé1 nhau. Cac cong nay c6 thé duoc sir dung cho nhitng muc dich diéu khién
rat da dang. Ngoai chirc nang chung, mdt s6 cong con ddm nhan thém mdt s6 chuc
nang dac bi¢t khéc.

* Giao dién noi tiép:

Giao dién nbi tiép c6 chira mot bd truyén va mdt by nhan khong df)ng bd
lam viéc doc 1ap voi nhau. Bang cach dau ndi cac b dém thich hop, ta c6 thé hinh
thanh mot cong nbi tiép RS 232 don gian. Toc d6 truyén qua cong nbi tlep c6 thé

dat dugc trong mot vung rong phu thudéc vao mdt bd dinh thoi va tan s dao dong
riéng cua thach anh.

* BO nh¢ chuong trinh:

B0 nh¢ chuong trinh thuong la b nhd ROM (Read Only Memory), bo nho
chuong trinh duge sir dung dé cat gitr chuong trinh diéu khién hoat dong cua vi
diéu khién.

* BO nho sb licu:

BO nho gé li¢u thuong 1a bd nh¢ RAM (Random Access Memory), 136 nhé
sO liéu dung dé cat gitr cac thong tin tam thoi trong qua trinh vi diéu khién lam
viéc.

(b). Sw sép xép chin ra ciia vi diéu khién 8051:

Phan 1én cac bod yi dié}l khién 8051 duoc dQng vao vo theo kiéu hai hang D[L
(Dual In Line) véi tong s6 1a 40 chan ra, mot so it con lai dugec dong vo theo kiéu
hinh vuong PLCC (Plastic Leaded Chip Carrier) voi 44 chan va loai nay thuong
duoc dung cho nhitng h¢ thong can thiét phai tiét kieém dién tich.

So dd chan bé vi diéu khién 8051:
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Su1
G PO.0 o0
N i
o5 28
180 po's 22
ros |22
9 P0.7
RESET 1
P2.0 55
12 P2.1 1723
32| INTO P2.2 54
129 INTL P2.3 55
—3 70 P2.4 [5¢
— 1 T1 P2.5 27
P2.6
; P1.0 p2.7 (28
3 P1.1 — | 17
4 P12 RD 5 —
= P13 WR [ S56—
6| PL4 PSEN P35 —
by oo HL
8 ¥r17 RxD [0
& 80C51
So d6 chan ciia IC 80C51
Bdng chirc ndng cdc chéan cua vi diéu khién 8051.
Chén Ky hi¢u Chitrc nang
1+8 P1.0 + P1.7 Cong gia hai huéng P1, c¢6 thé tu do sir dung
9 Reset L6i vao Reset, khi hoat dong & mirc High(1)
10 + 17 P3.0 + P3.7 Cong gid hai huéng P3, sdp xCp tat ci cac
duong dan véi chic nang dac biét
18 XTAL2 L6i ra ctia by dao dong thach anh bén trong
19 XTAL1 Loi vao caa bo dao dong thach anh bén trong
20 Vss No6i mat (0V)
21 + 28 P2.0 = P2.7 Cong gia hai hudng P2, chtic nang dic biét 1a
cac duong dan dia chi A8 + A15
29 PSEN Progam Strobe Enable, xuat ra cac xung doc
dung cho b nhé chuong trinh bén ngoai
30 ALE Address Latch Enable, xuat ra cac xung diéu
khién dé luu trit trung gian céc dia chi
31 EA External Access, khi duoc no1 voi mat la dé
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lam vi¢c vdi ROM ngoai vi

32 +39 P1.0+ P1.7 Cong hai huéng cuc mang hd PO hay Bus dir
liu hai huéng dung cho ROM, RAM va thiét
bi ngoai vi dong thoi ciing chuyén giao 8 bit
dia chi thap

40 Vdd Nguén nudi duong (+5V)

* Chitc ndng cdc chdn vi diéu khién:

Port 0: 1a Port ¢6 2 chirc ning & trén chan tir 32 dén 39 trong cac thiét ké ¢
nho ( khong ding bd nhé mé rong ), ¢6 hai chirc ning nhu cac duong I/O. Dbi voi
cac thiét ké ¢ 1on ( v6i bd nhé mo rong ) nd duoc két hop kénh gitra cac bus.

Port 1: 1a mot port I/O trén céc chan 1-8. Cac chan duogc ky hiéu P1.0, P1.1,
P1.2,...P1.8 c6 thé dung cho cac thiét bi ngoai néu can. Portl khong cé chirc ning
khac, vi vay chiing ta chi duoc dung trong giao tiép véi cac thiét bi ngoai.

Port 2: 1a mgt Port cong dung kép trén céc chan 21 - 28 dugc dung nhu céac
duong xuat nhap hoic 1a Byte cao ctia bus dia chi ddi véi cac thiét ké dung bd nhé
mo rong.

Port 3: 1a mot Port cong dung kép trén céc chan 10 -17.

PSEN (Program Store Enable ): 8051 / 8031 ¢6 1 tin hiéu diéu khién
PSEN I tin hiéu ra trén chan 29. N¢ 14 tin hiéu diéu khién dé cho phép b nhé
chuong trinh mé rong va thudng duoc ndi dén chan OE (Output Enable) ctia mot
EPROM dé cho phép doc cac Byte ma 1énh. PSEN s& & mirc thap trong thoi gian
léy 1énh. Cac ma nhi phan ctuia chuong trinh dugc doc tr EPROM qua bus va dugc
chét vao thanh ghi 1énh ctia 8051 dé giai ma lénh. Khi thi hanh chuong trinh trong
ROM ndi ( 8051) PSEN s& ¢ mirc thy dong (murc cao).

ALE (Address Latch Enable ): Tin hiéu ra ALE trén chan 30 tuwong hop vai
cac thiét bj 1am viéc véi cac xtr 1y 8585, 8088, 8086, 8051 dung ALE mot cach
tuong tu cho lam viéc giai cac kénh céac bus dia chi va dir liéu khi Port 0 dugc
dung trong ché do chuyén ddi ctia nd: vira 1a bus dit liéu vira 1a bit thip cta dia chi,
ALE 1a tin hiéu dé chét dja chi vao mot thanh ghi bén ngoai trong nira dau cta chu
ky bo nhé. Sau do, cac duong Port 0 dung dé xudt hoic nhap dir liéu trong nita sau
chu ky ctia bo nhd. Cac xung tin hiéu ALE c6 téc do bang 1/6 1an tan s6 dao dong
trén chip va c6 thé duoc dung 1a ngudn xung nhip cho cac hé théng. Néu xung trén
8051 1a 12 MHz thi ALE c6 tan s 2 MHz. Chi ngoai trir khi thi hanh 1énh MOVX,
mot xung ALE sé& bi mat. Chan nay ciing duoc 1am ngd vao cho xung lap trinh cho
EPROM trong 8051.

EA (External Access): Tin hiéu vao EA trén chan 31 thuong dugc mic 1én
mirc cao (+5V) hodc muc thap (GND). Néu ¢ muc cao, 8051 thi hanh chuong trinh
tir ROM noi trong khoang dia chi thap (4K). Néu & muc thap, chuong trinh chi
duoc thi hanh ttr b nhé mo rong. Khi dung 8031, EA luon dugc ndi murc thép vi
khong c6 bo nhd chuong trinh trén chip. Néu EA dugc ndi mire thap bd nhé bén
trong chuong trinh 8051 s& bi cAm va chuong trinh thi hanh tir EPROM mé rong.
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Ngudi ta con ding chan EA 1am chan cap dién 4p 21V khi lap trinh cho EPROM
trong 8051.

RST (Reset): Ngo vao RST trén chan 9 la ngd reset cua 8051. Khi tin hiéu
nay dugc dua 1én muic cao (trong it nhat 2 chu ky may), cac thanh ghi trong 8051
dugc tai nhiing gia tri thich hop dé khoi dong h¢ thong.

Cac ngd vao bo dao dong trén chip: Nhu dé thay trong cac hinh trén, 8051
c6 mot bo dao dong trén qhip. Né thuong du’qg néil v6i thach anh gitia hai chan 18
va 19. Cac tu giira cling can thiét nhu da vé. Tan so thach anh thong thuong la 12
MHz.

Céc chan ngudn: 8051 van hanh voi ngudn don +5V. Vee dugce ndi vao chan
40 va Vss (GND) duoc noi vao chan 20.
Cdc chén ddi thoai véi bé nhé ngoai :

WR (Write) - d6i thoai dé viét vao bd nhé dit liéu & ngoai.

RD (Read) - ddi thoai dé doc tir bo nhé dit liéu & ngoai.

EA (External Address) - tin hiéu chon 4K dau tién ctia ROM :

EA =0 : chon 4K ROM ngoai.
EA =1 : chon 4K ROM trong.

ALE (Address Latch Enable) - cho phép chét dia chi trén cong da hop PO

PSEN (Program Store Enable) - cho phép doc bo nhé chuong trinh ngoai.

* Cac thanh ghi dac biét bén trong chip:

A (Accumulator): Thanh ghi da chirc nang.

B : Nhu thanh ghi A, ngoai ra con dung trong cac 1énh Mul, Div.

PSW (Program Status Word): Thanh ghi tir dieu khién

SP (Stack Pointer): Con tré Stack. Sau khi Reset c6 gia tri 1a 07h. SP duoc
tang trudc khi dir liéu dugc cat vao Stack.

DPTR (Data Pointer (DPH, DPL)): Con tr6 chira dia chi 16-bit dung trong
mot s6 18nh truy nhap bd nh.

PO, P1, P2, P3 (Port Latches): Cac bo chdt cho 4 céng vao ra tuong ung.

SBUF (Serial Data Buffer): Thanh ghi dé doc va viét cho cong ndi tiép.

SCON (Serial Port Control): Thanh ghi diéu khién cong nbi tiép.

TMOD (Timer Mode): Thanh ghi ché do cho cac Timer.

TCON (Timer Control): Thanh ghi diéu khién cho céc Timer.

T2CON (8052 Timer 2 Control): Thanh ghi diéu khién cho Timer 2 cta
8052.

PCON ( Power Control): Thanh ghi diéu khién ngudn (chi st dung cho
89C51).

IE (Interrupt Enable): Thanh ghi cho phép ngit (1=cho phép; 0=khéng cho
phép).

IP (Interrupt Priority): Thanh ghi uu tién cac ngit.
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(¢). To chirc phén cing Vi diéu khién 8051:
c.1. T6 chirc bd nhd (Memory Map):
Tir cdu tric cia vi diéu khién 8051 da gidi thiu va yéu cau thiét ke ta tién
hanh phan b cac ving nhé nhu sau:
- B0 nhé chuong trinh 8K ROM chia lam hai vung;:
ROM trong (On-chip) co6 dia chi vat ly: 0000H + OFFFH.
ROM ngoai (2764) co6 dia chi vat ly: 1000H + 2FFFH.

- B6 nh¢ dir liéu dugc mo rong thém 8K RAM ngoai, vdoi dia chi vat 1y:
2000H + 3FFFH.

- Mach ghép ndi vao/ ra sir dung IC8255 véi dia chi cta ting cau hinh nhu
Sau.

Dia chi cong PA: 4000H

Dja chi cong PB: 4001H

Pia chi cong PC: 4002H

Pia chi cta tir diéu khién PSW: 4003H
- Bia chi cia ADC 0809 8 kénh vao tuong tu: 6000H + 6007H.
- Pia chi cia DAC 0808 13 :8000H
c.2. Thiét ké bd nhé:

Xem xét cau trac cua 8051 va dé tao kha nang mo rong pham vi diéu khién
cho hé diéu khién néu c6 nhu cau vé sau ndy ta thiét ké thém ving bd nhé chuong
trinh dung thém 8 KB ROM dit ¢ ngoai. VDK 8051 da c6 128 Byte cho b nh¢ dir
liéu tuy nhién d6i voi yéu cau mé rong cho nhé dit lidu d6i véi cac tmg dung sau
nay ta st dung thém 8§ KB Ram dit li¢u.

Nguyén tic phdi ghép bd nhé véi VDK:

- Nhom tin hiéu dia chi phéi ghép voi Bus dia chi cia hé théng dé chon ra
mot 6 nho cu thé dé doc/ghi.

- Nhom tin hiéu dir liéu dugc phdi ghép véi Bus dit liéu ctia hé théng nhim
thuc hién duoc viéc trao doi dir liéu trong hé thong véi bo nhd.

- Nhom tin hiéu chon vi mach (Chip Select): duoc phdi ghép véi dau ra cta
gid1 ma dia chi dé c6 thé thuc hién duoc viéc chon ra mgt ving nhé lam viéce.

- Nhém tin hiéu diéu khién: Két ndi véi cac Bus diéu khién ctia hé VXL. Bi
v6i ROM thi dau vao dleu khién OE (Output Enable) dé cho phép dir liéu duoc
dua ra Bus thi duoc két ndi voi day tin hiéu RD cia VXL. Ddi véi RAM ¢06 hai tin
hiéu diéu khién thi tin hiéu diéu khién ghi WE (Write Enable) duoc ndi véi chan
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tin hiéu WR ciia VXL, con tin hi¢u diéu hién doc OE thi dugc ndi v6i chan tin higu
RD cua VXL.
* B¢ nhé ROM ngoai:

Péi véi ROM ngoai ta dung vi mach nhé chi doc loai EPROM 2764,
bay 1a b nhé 1ap trinh xoa bﬁng tia cuc tim, né ¢6 toc do truy nhap rit nhanh. Véi
dung luong 8K Byte nhu vay né c¢6 13 duong chon dia chi va c6 8 duong ra dir
litu. EPROM chi dugc hoat dong khi chan OE & muc tich cuc thép, no6 duoc vi
diéu khién chon lam viéc khi chan CE cling dugc tich cuc thép. EPROM duogc nuodi
vo1 muc dién ap 5V, dién 4p nay dugc dua vao by nhé thong qua chan Vpp. Pia
chi cua EPROM trong h¢ théng la 1000H + 2FFFH nén n6 duoc chon boi tin hiéu
chon chip YO cua giai ma dia chi.

B¢ nhé chuong trinh ngoai 1a m¢ IC ROM dugc phép bédi tin hi¢u PSen.
Hinh sau mo ta cach ndi mot EPROM vao 8051/8031:

Port0 | "~ Do-D7
T

EA AO0-A7
Q
8051
ALE — EPROM
——
Port 2 A8-A15

Giao tiép giita 8051/8031 va EPROM

Mot chu ky may ctia 8051/8031 ¢6 12 chu ky xung nhip. Néu bo dao dong
trén chip duoc 141 bédi mot thach anh 12MHz thi chu ky may kéo dai 1us. Trong
mot chu ky mdy s& c6 2 xung ALE va 2 byte duoc doc tir bd nhé chuong trinh (néu
Iénh hién hanh la mot byte thi byte thir hai s€ dugc loai bd). Gian dd thoi gian cua
mot 1an 1ay 1énh duge v& ¢ hinh sau:

25



Sv : Lé Thanh Tung

Mét chu ky may

OSC_ |
ALE
PSEN
Port 2
Port 1

S1

Pl P2

PCH ><

PCL

PCH

Opcodg

PCL

Gidn do thoi gian doc bé nhé chwong trinh ngodi.

Truy xudt by nhé div liéu ngodi:

Port 0

8051
EA
ALE

Port 2

~
1

74HC373
0O D

© O

LV ITV

Dy-D,
RAM

Ap-A;

Ag-Ass

OE

Giao tiép giita 8051/8031 va RAM
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Bo nhd dir lidu ngoai 1a mot bd nhé RAM duoc cho phép ghi/doc bang cac
tin héu WR va RD (cac chan P3.6 va P3.7 thay ddi chtic ning). chi c6 mot cach
truy xuat bd nhé dir liéu ngoai 1a v6i 1énh MOVX dung con tro dir liéu (DPTR) 16
bit hoac RO va R1 xem nhu thanh ghi dia chi.

Két ndi bus dia chi va bus dir liéu gitta RAM va 8051/8031 ciing giéng
EPROM va do d6 ciling c6 thé 1én dén 64 byte bd nhé RAM. Ngoai ra, chan RD
ctia 8051/8031 duogc ndi t6i chan cho phép xuit (OE) cia RAM va chan WR dugc
nbi téi chan ghi (WR) cia RAM.

Gian d6 thoi gian cho 1énh doc bd nh¢ dir liéu ngoai dugc ve€ trén hinh sau
d6i véi 1énh MOVX A, @DPTR:

Moét chu ky may, MSt chu ky may

s1|s2| s3| s4| s5|se|s1 |s2|s3|s4|ss G6|
aLe_ [ ] [ 1 [ 1
PSEN | L

RD

Port 2 PCH DPH <

Port @ <peL ><opeode ><DPL_>—<DAT

Gian d6 thoi gian cta 1énh MOVX

Gian d6 thoi gian cho 1énh ghi (MOVX @DPTR, A) cting twong tu chi khac duong
WR s¢€ thay vao duong RD va dir liéu duoc xuat ra trén port 0 (RD van gilt mirc
cao).

2.1.2.2. Vi mach ADC 0809:

Bo ADC 0809 1a mot thict bj CMOS tich hop véi mot bo chuyen doi twong
sang sO 8 bit, by chon kénh va mét bo logic di€u khién tuong thich. B4 chuyén do6i
tuong tu so nay sir dung phuong phap chuyén d6i xap xi. Bo chon kénh c6 thé
chon ra kénh can chuyén d6i bang 3 chan chon dia chi. Thiét bi nay loai trir kha
nang can thiét diéu chinh diém zero bén ngoai va kha ning diéu chinh ti s6 1am cho
ADC dé dang giao tiép vdi cac bd vi xur 1y.

* Cdc dac diém co ban ciia ADC 0809:

- Nguén nudi don + 5 V, hiéu suit cao.

- Dai tin hi¢u 16i vao tuong tu 5V khi ngudn nuoi la +5V. Co thé mé rong
thang do bang céc giai phap k¥ thuat cho ting mach cu thé.
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- D@ dang giao tiép véi vi xtr Iy vi dau ra c6 bo dém 3 trang thai nén co the
ghép truc ti€p vao kénh dir liéu cia hé VXL.

- Tong sai s6 chua chinh £1/2 LSB.
- Thoi gian chuyén d6i 100 us .
- Tan s xung clock 10 KHz - 1028 KHz.

- Dém béo sai s0 tuyén tinh trong dai nhiét d¢ tir 40°C + 85°C.
(a). Bang chan ly va so' d6 chan cia vi mach ADC 0809:
Bang chan ly:

A B C X
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
X X X (?)
_ _/
cs—{1 20— Ve (OR Vger)
RD—{2 19f=CLKR
WR—3 18 }—DBO (LSB)
CLK IN—{ 4 17 p—DB1
INTR —15 16 }—DB2
Vin(*)—{6 15 }—DB3
Vin(=)—17 14—DB4
AGND—{8 13 }—DB5
Veer/2—19 12 }—DB6
DGND—{10 11}—DB7 (MSB)

DS005671-30

So do chén cia vi mach ADC 0809
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* y nghia cac chan:

- Cac chan 11 dén 17 (DB7 - DB1 ) : 1a cac dau ra s6.

- /CS cho phép luya chon IC hoat dong.

- /RD chan tac dong tir bén ngoai dé IC thuc hién qua trinh chuyén doi.
- CLK IN: dau vao xung Clock.

- Ref(+): dién 4p vao chuan +5V.

- Ref(-): dién ap vao chuan 0.

- Vce: ngudn cung cap.

- AGND, DGND: chan néi dat.

- Vref/2: 1/2 dién 4p chuan

(b). CAu triic bén trong ciia ADC 0809:

CéAu trac bén trong cua ADC 0809 dugc thé hién & hinh vé duéi:

START CLE

ettaoc | | !
| Eaunker

|
| tral & timmi !
MO —] | cantral & Hmming |
IMT  — | l |
M2 — & Chanel | :
IN3 — multiplexing SAR |
N4 — — D0
analog | .
INE —
switchs Comparator | I y Y
IME — f rigtate
output — D3
INF - — - J‘ | latch
. | buffer — D4
| Switch tree | — D5
| | — DE
| I — D7
|
! 256 Reistor Ladder | [
|
|
! |
I 1

Hoat déng chuyén doi:

Qua trinh bién d6i duoc bat dau bang mot xung Low ngan han & 16i vao
/WR. Mubn thé diéu kién can c6 1a mot mic Low cia tin hiéu /CS. Sau thoi gian
bién doi 100as, 16i ra /INTR chuyén sang Low va bao hiéu viéc két thuc qué trinh
bién doi. Sau do qua mdt mic Low & 161 vao /RD c6 thé doc ra cac bit sb liéu. Su
truy nhap dé doc s& dan dén hau qua 1a tin hiéu /INTR sé& chuyén tré lai muc cao.
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Khi ma 16i vao /RD dugc chuyen han sang mutrc Low, thi 16i ra /INTR chuyén sang
Low sau qua trinh bién d6i kéo dai 8 chu ki giir nhip ctia bo giit nhip bén trong. O
tan sb gitr nhip 12 640 KHz, chu ki nay 1a 12.5s.

(c). Ghép ADC 0809 voi VDK 8051:

- Céc kénh vao Analog duoc ndi vao cac dau vao tuong tmg cia ADC. Mdi
kénh d6 co dia chi riéng do t6 hop 3 bit dia chi A, B, C quy dinh. Cac dau vao dia
chi nay két ndi véi duong dia chi Ag, A;, A, cua Bus dia chi ctia hé thdng. Cac
duong dia chi cao ciia hé théng duoc dung dé tao tin hiéu chon chip (/CS) cho
ADCO0809.

- Tin hiéu /CS duogc dua t6i ddu vao ciia mach OR dé khai dong ADC (Start)
khi c6 tin hiéu /WR dong thoi chdt dia chi (ALE) cua kénh hién hanh c6 gia tri 1a
gia tri 3 bit A, B, C. Tin hiéu /CS ciing duoc dua t6i dau vao ctia mach OR thu hai
dé tao tin hiéu OE cung v&i /RD nham chét dit liéu da bién ddi xong ¢ dau ra.

- Vi khi bién d6i xong, ACD 0809 dung tin hiéu ra chan EOC dé bao cho
VDK biét ma nhj phan tuong tng v41 mirc cao cua tin hi¢u dau vao da dugc tao ra.
Vi vay ta két néi EOC véi dau vao ngat ngoai /INT1 caa 8051.

- 8 bit dit lidu thuong dugc ghép truc tiép v6i Bus dir liéu hé thong vi ban
than b dém ra 1a 3 trang thai, ciing c6 thé ghép qua 8255.

Add BIIS
/ = 4042
FFI
data BUS 8255 4
input analog = 8
. ¥ [ PO
27 ..
. L P
- 1| o i PaF
L 2 IH-+ ’
g {>o
. | o3 o
n BOD-A
. - AIDE —
¢ AODE —22
- -7 - FLs02 2051
BLE
|_—1‘ - miserE 2 1
- 12 i A ;u -
A e M FLECE INTR1
+a/ ATENES
L JwR
1 [
RO

CLE Select ADC L4 LoL oL

Q0 OM0OE2 03 04 05 OB OF

7415138
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1k 1k

Mach tao xung nhjp cho ADC

*Mach tao dién ép Chqén: ? q
Do ADCkhong can diéu chinh diém 0 nén ta dung mach tao dién ap chuan
nhu sau :

LM358
2k
-+ 3 | —— o
1 +12V
72
i Zenner 6V
- —— Iu

Mach tao dién ap chudn cho ADC

2.1.2.3. Vi mach DAC 0808:

Day la vi mach thyuc hién vi¢c chuyén ddi dir liéu tir sd ra tuong tu, dién ap
ra duoc I?iy tor mot dién ap so sdnh xac dinh. Vi mach nay c6 dg phan giai 1a 1/256
gia tri voi dién ap ra 10V thi c6 bude nhay dién 4p 1a 39,1 mV
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13

[
N
+

AN

IOUT

=

H
Y
>
o

©
>
o

N

A5 IOUT

~l |00

ullo
> >
N w

16

Al COMP

™ DACO0808

So dé chan ciia DAC 0808

/o

IoUT

I.oi A7 —0

A6 ’ [—L - V_control
I0UT

Ad
A3
A2
L —=Al COMP 16

+12V 1K
— 4 fvp, ==

PUSNG BUS DU LIBU
)

B¢ bién doi DAC0808
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2.1.2.4. Mach tao tin hiéu me thyristor:

Pé dam bao tin hiéu ma thyristor déng bo voi dién 4p ngudn , ta ding mach
ddng pha theo nguyén Iy tao xung tam giac c6 cung chu ki voi dién &p ngudn. So
d6 mach duoc cho duéi day:

+12V
L=

27k 10k

3 — lm

-220V

e

b2

Mach tao Xung rang cua dong pha véi dién &p nguon

Trong mach nay , dién ap ngudn duoc chinh luu vé 4p 6V,sau d6 dugc cho
phdéng nap qua tu dé tao xung rang cua. Pién ap xung rang cua nay tlep tuc duoc
so sénh véi dién &p diéu khién dugc dua ra tir bo diéu khién va tao thanh xung
vubng c6 bé rong dung dé ma thyristor.

Dé giam tiéu hao cong suat ma dam bao mé van tét,ta dung chim xung tao
ra do mach timer 555. Toan bd phan mach tao tin hiéu mé thyristor duoc cho dudi
day:
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‘ Mach tao xung diéu khién 7
Gian do thoi gian trong motchu Ki cua dién ap dung dé mé thyristor dugc

cho trong hinh vé sau:

4 p sau chinh lvn

xung tam gidc

~
| |

p md thyristor hﬂﬂﬂﬂl lﬂﬂﬂﬂﬂl

Gidan do thoi gian cua dién ap diéu khién
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Dién 4p sau cling s& duoc dua téi mach khuyéch dai cong suat gom hai
tranzitor mac lap, dua qua maot bién ap xung roi dua dén chan gate ctia cac
thyristor.

2.1.2.5. Cac vi mach phu tro khdc:
(a). Vi mach chét 74LS373:

bay 1a mach c6 tac dung chdt lai sb lidu ¢ dau 3 AL 2
vao khi ¢ tin hiéu tich cuc, diu ra s& khong bi bién ddi t ﬁ % I
khi tin hiéu dau vao da mét. N6 chi thay doi khi tin o 0
hi¢u chot tich cyc trg lai. Bén ngoai vo cling c6 tin K ﬁ g 1z
hiéu /OE cho phép hoat dong. Khi c6 yéu cau chot LI o 1i
chén LE s€ dugc tich cuc. E I e ig

Trong ghép nbi voi 8051: o ol

- Chan /OE (so 1) ctia 7418373 duoc ndi dat %.:. OF

- Chén LE(s6 11) cua 74LS373 duogc ndi voi LE
chan ALE (sb 30) cua 8051. HLET

(b). Vi mach MAX 232 ( cia hing Maxim):

Khi thuc hién giao tiép gitta VDK véi may tinh thi ta can c6 vi mach MAX
232 chuyén doi.

MAX cho phép doc vao ciing nhu dua ra 8 tin hiéu TTL qua giao dién ndi
tiép ctia mdy tinh PC.

Thich trng v61 mure tin hiéu ( +12V, -12V ) trén giao di€n RS 232.

Vi mach nay nhan mirc RS 232 da duogc gui tor may PC va bién d6i tin hiéu
nay thanh tin hiéu TTL, dé rdi sau d6 dn dén VDK. Tin hiéu tir VDK duogc bién
d6i thanh tin hiéu mtrc +12V/ -12V va giri téi may tinh PC.

Vi mach c6 kha ning thiét lap toc do Baud.

O II * El Yor
¥ [ [15] ahD
U] e an [l o

L2+ 4 Az i1
O ey [ "
-[s] Miza [ R
V- [£] [11] Tim
Ty [7] [10] T2
Rem [2] 2] Requr

DIFSG

So do chan vi mach MAX 232
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MAX 232 duoc nbi vOi cong truyén thong nbi tiépqcﬁa 8051 qua 2 chan:
RxD va TxD. Nho do ma ludng dir liéu c6 thé dich chuyén 2 chiéu tir may tinh
xuong vi diéu khién va nguoc lai.

r:"u MPUT 03 ) capacioRs - o 1pf

]

—]-r

G+
o1-

WG
+5N T 0 +10% i
WOLTAGEDOUELER

v

L2+
Cz-

+100W TO -10% W-
WOLTAGE INVERTER

+5)

Y
400k %

TN

[EXCEPT MAXZ0)
TiouT

T 'I'Ln"'“ WCE

+5Y
00k $
T2M 1

[EXCEPT WA
Ta0UT

R1ouTt

Rl

TTLTHOS
CUTPUTS

"
-
1

Rzaum

'lFHJ',"

3 |

10

G4

Bezaz
TPUTS

R5-232
INPUTE

J
§

(WGIER

N Y

8

= RN
éﬂ
— SHON

Cau triic bén trong ciia MAX 232

l

Qua cdu tric bén trong cia MAX 232 ta thay vi mach nay c6 thé két néi mot
ltc véi ca 2 dau RS 232.

2.2. Phén tich hé thong diéu khién sb

Khi chua c6 bd diéu khién trong hé thong , so d6 khoi ctiia hé thong nhu sau :

Wes

ZOH - Wlo

s

Trong d6 Wy4s 1a ham truyén cua mach cong suat:
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K,
Wkdcs(p) T * p+1

Trong bai tap nay lay K;=120
T,=0.02 sec
120
=> Wiyes(P) = 002%pi1
W,; 1a ham truyén cua lo:
- Kio -pt — Kio
Wio(p) = T,*p+1  (T,*p+1)(*p+l)
V61 1=150 sec
T,=500 sec
K|0 =4
Trong bai tap nay lay K, =4 ; T,= 500 sec
4 e-p.150
500p+1
Khai trién gan dung ta duoc :
4
(150* p +1)(500* p +1)
Kfla ham truyén cua mach phan hoi .
Kf=0.5

=> Ham truyén cua 10 1a:

lo =

Ta thay rang hang s thoi gian ctia mach khuéch dai cong suat rat nho so véi hang
s6 thoi gian cta 10 nén ta co thé bo qua. Nhu vay d6i tuong diéu khién ¢ day gém
10 va mach cong suat c6 ham truyén nhu sau :

Wt = 120% 4 _ 480
(150* p +1)(500* p +1) (150* p +1)(500* p +1)
_ 480
~ 75000% p* p + 650* p +1

Can cur vao kha nang cuaa vi di€u khién va dac diém cua doi tuong ta ¢6 thé chon
chu ki trich mau ctaa hé thong 1a 10 giay.

Véi chu ki trich miu nay chuyén sang mién s ta ¢ ham truyén roi rac ctia d6i
tuong st dung Matlab :
>> Wdtz=c2d(Wdt,10,'”Z0H")

Transfer function:
0.3109 z + 0.3021

z"2 -1.916 z + 0.917

Sampling time: 10
Chuyén sang phuong trinh trang thai :
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{1.9116 _06917}* (k)+H )

x(K +1)
y(k) = §.3109 0.3021 * x(k)

2.2.1.Kiém tra tinh diéu khién dwec va tinh quan sat dwec cia hé
thong

Ta da xac dinh duoc phuong trinh trang thai cua d6i tuong diéu khién (cong
thire trén ) .Dé kiém tra tinh diéu khién duoc cia ddu tuong can ma tran diéu khién
dugc :

P.=[Bd Ad*Bd]= F 19116}

C6 det(Py)=1 =0 suy ra rank(py) = 2 do d6 dbi tuong 1a diéu khién duoc.
bé kiém tra tinh quan sat dugc cua doi tuong ta can tinh ma tran quan sat ctia hé
thong :

No=[Cd” Ad™Cd] = {0 3021 —0.285

, Suy ra : det(Ng) = -0.3598 =0
=> Hg¢ thong la quan sat duoc.

0.3109 0.8977 }
1

2.2.2.Xét on dinh caa ddi tweng :

Phan nay s& xét on dinh ctia d6i twong , nghia 1a xét on dinh cia mot hé
théng hé trong d6 khong c6 bo diéu khién .Cong thire (3.1) da cho biét ham truyén
dat roi rac cta déi tuong . Phuong trinh dac tinh cia doi tuong 1a :

z"2-1916z2+0.917=0
Giai phuong trinh ctia phuong trinh nay ta c6 cac diém cuc cta doi tuong 1a :
Z1=0.98564
Z2=0.93035
cac diém cuc nay déu ndm bén trong duong tron don vi nén ddi tuong la 6n dinh ,
tirc 1a hé théng 6n dinh . Ta c6 dic tinh qua do cua h¢ théng nhu hinh v€ duéi:
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Amplitude
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2.2.3.Xét 6n dinh caa hé thong kin khi chwa c6 b diéu khién

Xét dbi tuong trong mot hé théng kin nhung chua c6 bo diéu khién. Can xét
on dinh cta h¢ thong nay :
M6 hinh cua h¢ thong:

Step

4 120 (]
S =
500s+1 150s+1 I )
Zeto-Order Transtet Feon Transter Font Scope
Hold
@
Gain
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Ham truyén ro1i rac ciia doi twong dugc cho boi cong thuc :

Transfer function:
0.3109 z + 0.3021

z"2-1916z+0.917

Sampling time: 10

Ham truyén dat ctia hé thong co6 hoi tiép 4m 1a :
Transfer function:
0.3109 z + 0.3021

z"2-1.76 z+ 1.068

Sampling time: 10 ,
Phuong trinh dac tinh cua hé thong 1a : z*2 - 1.76 z + 1.068

Giai phuong trinh trén ta c6 cac diém cuc cua hé thong 1a :

z1= 0.88 + 0.5418i
z2= 0.88 - 0.5418i

Cin cr vao Modul ctia 2 diém cuc ta thdy hé théng kin khong 6n dinh vi cac diém
cuc c6 Modul 16n hon 1 .

bac tinh qua do ctia h¢ théng la:
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Step Response
2':' T T T T T T

Amplitude

-0 1 1 1 1 1
0 100 200 300 400 00 G00 oo

Time [zec)

2.3. Tong hop hé thong

2.3.1. Tong hep hé thong dung bd diéu khién PID:

2.3.1.1. Bé diéu khién PID va fim cdc théng sé cho bé diéu khién PID:

Bo diéu khién PID (Proportional - Integ ral - Derivative) la bo diéu khién
kinh dién, duogc sir dung rat nhiéu khi tong hop h¢ théng. Mic du hién nay da cd
cac phuong phap tong hop hé thdng khac tot hon (nhu phuong phap dung hdi tiép
trang thai s€ dugc xét & phan sau) nhung bo diéu khién PID van tiép tuc dugc str
dung rong réi. B diéu khién PID gom ba thanh phan thanh phan ti 1& (P), thanh
phan tich phan (I) va thanh phan vi _phan (D). Moi thanh phan co nhirng anh huong
nhat dinh dén chat lugng ctia hé thong, va viéc Iya chon mot bo tham s6 phu hop
cho ba thanh phan do6 s€ dem lai cho h¢ thong chat lugng mong muon

Ham truyén lién tuc ctia bo diéu khién PID c6 thé duoc viét dudi dang sau:

K
Weip(p)= Kp+ ?'"‘ Kap

pé chuyén tur bd PID lién tuc sang bo PID s6 o vai cach khac nhau. Mot
phuong phép la chuyén gan dung timg thanh phan ctia bo PID tir lién tuc sang dang
ro1 rac nhu sau:

- Thanh phan ti 1¢ duoc giit nguyén.
K, KT(z+1)

- Thanh phan tich phan dugc lay gan dung theo Tustin: o 2o
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\ A 1A A A ay 2K, (z-1
- Thanh phéan vi phan duoc lay gan ding: Kpp = %
.z
V6i T 1a chu ki trich mau.
Nhu vay, ham truyén rdi rac ciia bo PID s6 1a:
W, (2) = K K\T(z+1) N Ky (z-1)
2(z-1) T.z
2T K, z(z-D+K, T?z2(z+1) + 2K, (z-1)?
- 2T.2.(z-1)
(K, +0.5K,T +f_°)22 — (K, —05K,T +2f_°)z+f_°

z2(z-1)

C6 thé thiy, bd diéu khién PID s6 ¢ 2 diém cuc (0 va 1) va téi da 2 diém
Zero.

C6 nhiéu phuong phap khac nhau dé tong hop hé théng dung b diéu khién
PID ndi chung va bo diéu khién PID s6 néi riéng. Tuy nhién, hién van chua c6 mot
phuong phap tong quat va chinh xac nio dé tim dugc bo diéu khién PID tt nhat
cho mot hé¢ thong Cac phuong phap cho dén nay van chi cho phép xac dinh mot
cach twong ddi cac thong so cua bo PID (dap tng dugc phan nao chit lvgng mong
mudn). Sau d6, phai tlep tuc thay d6i cac thong s (trong mot lan can xung quanh
gia tr tim dugc) va “mo” cho dén khi tim duoc bo thong s6 dap ng yéu cau chét
luong da dé ra. Viéc do tim cac théng sd cho bo diéu khién PID phai dya trén cac
nguyén tic vé anh hudng cia tirng thanh phan trong bo diéu khién PID dén chat
luong cua hé thong. Mot cach chung nhat, ¢ thé tom tat cac nguyén tic d6 trong
bang sau:

Rise Time Overshoot Settling Time | Steady State
Error
Kp | Giam Ting Thay doi it Giam
K, Giam Tang Tang Triét tiu
Ko | Thay doi it Giam Giam Thay doi it

Lay mot vi dy, v6i sai 1éch tinh (Steady State Error), khi ting Kp s& 1am giam
sai Iéch tinh, tang K, s¢€ cc') thé tri€t tiéu duoc sai Iéch tinh, con Kp it c6 anh huong.
Tat nhién, cac nguyén tic trén khong ding tuyét d6i boi ba thong sO trén ¢6 anh
huoéng 13n nhau va su thay do6i cta bat ki mot thong s6 ndo ciing c6 thé gy anh
hudng khong nhé dén tac dung cia hai thong sb con lai.

Riéng ddi v6i bo PID sd, ¢6 hai hudng chinh dé tong hop 1a:

- Huéng thir nhét 1a tong hop bo diéu khién PID lién tuc trudc, sau d6
chuyén bo diéu khién tim dugc sang mién roi rac bﬁng cong thirc gﬁn dung da trinh
bay ¢ trén. Huong nay chi ap dung duoc khi chu ki lay mau cta hé s6 nho hon rét
nhiéu 1an so v6i hang s thoi gian nho nhat trong ddi tuong.
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- Huéng thir hai 14 tong hop truc tiép trong mién rdi rac. Phuong phap nay
khong bi han ché vé chu ki 1dy mau nhu phuong phap trén.

D& nhan thay rang viéc lya chon theo hudng thir hai 1a pht hop hon ca bai
khong c6 su phu thudc vao thoi gian ldy miu, déng thoi co thé tinh toan truc tiép
ra bo PID s6 ma khong can qua khau bién dbi & trén.

2.3.1.2. Chon théng sé cho bé diéu khién PID:

Co rat nhiéu cach dé lya chon thong s6 cho b PID, gid du nhu ta co thé mo
béng cach thay ddi céac thong s dé hé on dinh, rdi sau d6 chinh dinh lai cac thong
sb6 dé dat duwoc hé 6n dinh véi cac chi tiéu thoa man. Tuy nhién theo cach do thi
mat nhiéu thoi gian d6ng thoi khong dem lai hiéu quéa cao. Mot trong nhiing cong
cu manh ma MATLAB dua ra dé giai quyét van dé trén 1a khao sat tinh 6n dinh
ctia hé thong bang qui dao nghiém sb. Ta c6 thé xac dinh ra ngay cac thong s6 (Kp,
T, To) dam bao cho hé 6n dinh bang rltool trong thu vién MATLAB hoic ta co
thé 1am bang phuong phap sau cling ¢ hiéu qua khong kém :

- Trudc tién ta tim Ky, ctia h¢ theo md hinh sau:

450 [ |
_Pj_ S P
7600052+6505+1
Step Gain Zaro-Order Wwdt Soope
Hold
@1
Gain

Viéc xéac dinh Kgh duoc tién hanh trén MATLAB bang hai ham rlocus va
rlocfind:

>> Wdt=tf(num,den)
Transfer function:
480
750002 +650s + 1
>> \Wdtz=c2d(Wdt,10,'Z0H")
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Transfer function:
0.3109 z + 0.3021
272 -1.916 z + 0.917

Sampling time: 10
>> rlocus(Wdtz)
>> hold on
>> k=rlocfind(Wdtz)
Select a point in the graphics window
selected_point =
0.7814 + 0.2422i
k =
0.1635

Root Locus

Imaginary Axiz
[}

-3.5 -3 -2.5 -2 -1.5 -1 -0.5 u] 0.5 1
Real Axis
Qui dao nghiém s6 cuia doi twong
Nhu vay ta tim dugc Ky=0.1635
-Viéc ti€p theo 1a dat di€ém zezo cho khau PID dé bu diém cuc ctia doi tugng .
ba biét doi tuwgng c6 hai diém cuc 1a z; = 0.98564 va z, = 0.93035 , do do ta

44



Sv : Lé Thanh Tung

chon luén hai diém nay lam diém zezo cho khau PID . Ta dugc cac thong s6
can tim thoa méan 3 phuong trinh sau:

1 Ky+0.5K+Ky/T=K4=0.1635
1 Ky-0.5KT+2Ky/T=Kgn(z:+22)= 0.31326
0 KdT=Kg . 212, = 0.14993

Giai ra ta thu duoc

K,=0.01355

Ki=0.0000309
K¢=1,4993

Thay thong sé ctia bo PID vao mo hinh sau:

Step

=

+

[.01355
Gaind
z+1 +
0.00003 — +
z1 +
Gainz Discrete
Transfer Fend
z1
1.4993 —_
z
3ain3 Lrizcrete
Transter Fon

4,8':' In" nl

I |

TE00052 46505+ | |

Zero-Order it Scope
Hold

0

3ain
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Thu dugc két qua :

} |Scope

B LLL BB

1000 1500 2000 2500 3000 3500 4000 4500 5000

Time offzet: 0

Mic du hé 6n dinh nhung d6 qua diéu chinh Ia tuong d6i 16n , diéu nay dic biét
nguy hai boi khi d6i tuong lam viée gan gi6i han nhiét do cho phép sé& gay ra mat
an toan cho cac thiét bi diéu chinh ciing nhu ban than ddi tuong.

Can cur vao nhimg tac dong cua cac thong sO Ky, Ki,Kq o1 déc tinh qua d6 cua d6i
tuong tién hanh tinh chinh lai lai cac thong s ta thu dugc dic tinh qua d6 cta doi
tuong sau khi chinh dinh lai nhu sau:
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Step

T

— {1 01355

Fain

L f1.0000077

Zain?

a3in3

z+1

=1

Lriscrete
Transfer Fcnd

=1

z

Driscrate
Transfer Fon

+ + +

430
Mo —————
FEOOQsE+E50s+
Zera-Crdear nrdt
Hold

0_5}.

Zain

Céc chi tiéu chét luong : P qua diéu chinh 12 0.06% va thoi gian xac lap 1a 730s .

Nhu vay chat luong ciia hé thong 14 rat tot!

CEX

J |Scope

S8 L0 AEEE

00

1000

1500

2800

2500 4000

4500

5000
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2.3.2. Tong hop hé thdng dung hai tiép trang thai

Mic du bd diéu khién PID sb d3 duoc st dung rat rong rai va phé bién nhung
n6 thudng c6 nhiéu nhuge diém kho khic phuc nhu : Viée tong hop va thiét ké
phirc tap , mang ning tinh md mam, kém chinh xé4c , chat lugng kho co thé cao ,
chi ¢6 ap dung voi tung truong hop cu thé ma khong thé téng quat hoa , chua c6
mét phuong phap tong quat va chinh xac dé thiét ké .Hién nay da Xudt h1en nhiéu
phuong phap tong hop hé thonghlen dai hon tot hon va khac phuc dugc nhugc
diémké trén cta bo PID s0. Mot trong cac phuong phap d6 la phuong phap tong
hop hé théng dung héi tiép trang thai . Sir dung phuong phap nayco the ap dat kha
chinh x4c cac diém cuc cho hé thong , ma ta da biét cac dlem cuc quyet dinh dén
tinh chét , chat lugng hé thong. Sau day 1a phuong phép tong hop hé théng dung
hdi tiép trang thai.

2.3.2.1.Nhdc lai vé mé hinh déi twong ,
Nhu da trinh bay ¢ tr &n cho ta phuong trinh trang thai cia doi tugng :

X(k+1) = {1.916 _0'917}x(k)+MU(k)

1 0
y(K)=[0.3109  0.3021] x(K)

Trong ph an trén ta ciing da kiém tra tinh diéu khién duoc va tinh quan sat dugc
ctia di twong va di khang dinh : Poi tuong 13 quan sat duoc va diéu khién duoc!
Hai tinh chét trén 13 diéu kién qua trong dé c6 thé tong hop hé théng dung hoi tiép
trang thai.

2.3.2.2.Cic phwong phdp tim b héi tiép trang thai
Cho mdt doi tugng mo ta boi phuong trinh trang thai sau:

X (k+1)=Ax(K)+B.u(k)
Y (K)=C .x(k)

Céac diém cuc cua d6i tuong la nghiém cua phuong trinh dic tinh :
Det(z.1-A)=0
Giai phuong trinh déc tinh ta c6 duogc cac diém cuc cua doi tuong : pcq,pCs...pc,

Vi tri cua cac diém cuc s€ anh huong dén chat luong cuia hé théng Gia st ta can
tim mot bo hoi tiép trang thai cho d6i twong trén sao cho hé thong da h01 tiép co
cac diém cuc mong mudn pcy,PC;...pc, .Md hinh cua h¢ thong ¢6 hoi tlep trang thai
duoc cho boi hinh sau :
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i v

>—>@—UDB +, » 7 " C —

Cho dau vao w=0 ta c6 :
X(k+1)=A.x(k)+B.u(k)
u(k)=-K.x(k)
= X(k+1)=A.x(k)-B.K.x(k)=(A-B.K).x(k)

Nhu vy hé méi sé co6 phuong trinh dic tinh 1 : det(z.I-A+B.K)=0 va theo yéu cau
da dé ra , phuong trinh dic tinh nay phai c6 cac nghiém pmy,pm,...pm, .Cé mot s6
cach dé xac dinh K thoa man yéu cau trén nhu sau:

a). Cach 1

Vi phuong trinh dac tinh méi det (ZI-A+BK)=0 phai c6 cac nghiém pm; nén no

phai c6 dang sau :

Det(ZI-A+BK)=(z-pm.)(z-pm,)...(z-pmy)=z"+c, 2" +...c,
Trong d6 K chi 1a mot vector cac hé¢ $b K=[K4,K5,...K;].Khai trién déng thirc trén
va cin bang hé s hai vé ta tim dugc K=[Ky,K,,...K,].

b.) Cach 2
-Goi p la ma tran diéu khién duoc cua ddi teong:[B, AB,...,A"'B]
-Dinh nghia mdt ma tran w nhu sau :

a,, a,, .. a 1
n2 Gpg 1
a, 1 .. 0 0
1 0 .. 0 0]

Trong d6 det(ZI-A) =z"+a,2"'+...a,
Tinh ma tran T=p.w

Tinh K theo c6ng thirc sau :
K=[Cr-anN-1.an-1 C-a1]. T

c.) Céch3

- Tinh §(A)=A"+c,A™...c,.|

- Tinh K theo cong thirc :
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K=[0,0,...1][B,AB,...,A"'B].0(A)
Ba cach trén tuy phuong phap khac nhau nhung hoan toan twong duong va déu
cho cac két qua gidng nhau.

d.) Cach 4

- Suir dung ham Acker trong thu vién cua Matlab, ci phép dang
Acker(A,B,p)
Trong d6 p 1a vector cot cac diém cuc can gan ,ham nay sé tra vé ma tran hang
héi tiép K...

2.3.2.3.Phwong phdp chon diém cwe ciia Bessel

Khi d4 c6 phuong phép timh bo hoi tlep trang thai thi van dé con lai bay gio
la tim diém cuc méi cia hé thong thé nao dé hé thong dat chat luong nhu mong
mudn.Bessel d3 x4c dinh cac diém cuc chudn cho cac hé théng (lién tuc) bac k sao
cho véi cac diém cyc d6 hé thong dat chat lugng nhu sau : khong c6 qua diéu
chinh va thoi gian quéa do 1a T=1s. Bessel da tong két cac diém cuc chuan do trong
bang sau :

Bac Piém cuc chuan

1 -4.6200

2 -4.0530+2.3400i

3 -5.0093, -3.9668+3.7845i

Néu mubn hé c6 qua trinh qua d¢ khong c6 qua hi¢u chinh va thoi gian qua d6 la
T bat ky thi hé théng can co cac diém cuc duoc xac dinh bang cach lay cac diém
cuc trong bang trén chia cho T.

Véi h¢ thong xung s6 , d€ xac dinh cac di€m cuc can thiét, trudc hét ta xac ding
cac diém cuc trong mién lién tuc theo quy tac trén sau do chuyén cac diém cuc nay
sang mién Z theo cong thirc z,=e' ™.

2.3.2.4. Xdy dung bg woc lugng trang thai (Bé quan sdt trang thdi )

Mot van dé nay sinh khi ta tong hop hé thong dung hoi tiép trang théi la
trong thyc té hiém khi c6 thé do duoc truc tiép cac bién trang thai (x) cua d6i
tuong . Vay ta phai lam cach nao dé x4c dinh duoc céc bién trang thai ciia ddi
tuong chi dua trén cac dai lugng do duoc hodc biét duoc (nhu tin hiéu diéu
khién,d4u ra cua déi tuong ...). Xay dung duoc mot hé théng nhu thé chinh 14 xay
dung dugc bd udc lugng trang thai .Bo udc lugng trang thai dua vao cac dai lugng
c6 thé biét duoc 1a dau vao cua doi tugng (chinh 1a tin hiéu diéu khién) va dau ra
ctia d6i twong dé xac dinh trang thai cua d6i twong .Chi lam dugc diéu nay khi doi
tugng 14 quan sat duoc ,va ta thiy rd 1a d6i twong trong bai tap nay thoa man dicu
kién d6, do d6 co thé xay dung dugc bo ude luong trang thai cho d6i twong. Bo
udc luong trang thai cho ddi tuong dugc cho béi mod hinh sau :
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o Doi trong

A -

Ke [

Muc dich ctia bd udc luong trang thai 13 phai lam sao cho e(k) tién dén 0.Nhan
thay hé phuong trinh trén c6 ‘dang giéng v6i ph an ta da trinh bay. Vi vay ta co thé
ap dung phuong phap dat diém cuc dé tim Ke.

Véi dbi tuong cu thé ta chon diém cuc theo Bessel cho h¢ bac hai sao cho thoi gian
qua do 1a T=500s , suy ra diém cuc can thiét la:

P1,=(- 0.0081 + 0.00471)

Va trong mién Z thi diém cuc 14 :

Zp;1,=exp(10py2) =0.9211 + 0.0431i

Suy ra phuong trinh dac tinh mai 1a:
Det(zl-A+KeC)=(z-zp,)(z-zp,)=(z-0.9211+0.0431i)(z-0.9211-0.04311)
=2°-1.8422z + 0.8503

Ta lai co:

Det(zl-A+KeC)=det(z F ﬂ {1.9116 ‘06917} {Eﬂ 43109 0.3021)

—1+0.3109Ke2 z+0.3021Ke2
=7°+(0.3109.Ke;+0.3021Ke,-1.916)z+0.3021Ke;+0.917-0.8639Ke,

z-1.916+0.3109.Kel 0.917+0.3021Kel
=det( )

Can bang hai vé ctia phuong trinh dic tinh ta c6 hé phuong trinh sau :
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0.3109* Kel+0.3021* Ke2 -1.916 = -1.8422
0.3021* Kel-0.8639* Ke2 + 0.917 = 0.8503

Giai ra ta c6 nghiém :
Kel=0.12117
Ke2=0.11958

D6 chinh 1a dang téng quat cua Ke ap dung cho bo trang thai.

_[0.12117
°" {0.11958}
Dé tién loi cho viéc khao sat va tong hop hé théng sau nay , ta s& xay dung mot
khoi con trén simulink chtta bd udc lugng trang thai va dat mat na cho no réi1 dua

vao thu vién. So dd ciu tric cua bo ude luong trang thai trén simulink nhu hinh vé
Sau

Ak
&5
Tk
B
C
K ;

h atriz
33in

i atriz

nit Delay G aing
ain

A
Ko —

il atrix
Zain

Ke

Tl atriz
ZainZ

2.3.2.5.To ong hop hé thong diung hoi ttep trang thai

So dd khéi cuia hé thong ¢ hoi tlep trang thai da dugc trinh bay trong phéan 2 .
Mot thanh phan dugc thém vao so dd trén 13 b udc luong trang thai. Tuy nhién néu
thuan thuy chi hdi tiép trang thai qua bo hdi tiép K nhu vay thi hé théng s& ¢ sai
1&ch tinh rat 16n.
Diéu nay duoc giai thich do trong d6i tuong va trong ca h¢ kin déu co khau tich
phan, ngoai ra dbi twong c6 hé sd khuyech dai kha 16n.Khong nhimg thé khi ¢o
nhiéu tac dong vao hé thong (chu yéu 1a nhleu d6i tugng) thi he thong s€ bi anh
hu’O’ng rat 16n va sai léch tinh s& ¢ thé rat 16n.Dé khac phuc duge van dé nay c6
hai giai phap c6 thé ap dung :
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MGt la: Dung cac khau bu dau vao va bu song song dé giam sai léch tinh cta hé
théng va han ché anh hudéng cta nhiéu nhu hinh duéi. Thuc té phuong phap nay
khong thé triét tiéu han duoc sai 1éch tinh va van chiu anh hudng khong nho cia
nhidu.S& di nhu vay 1a do khi thiét ké bo bu ta khong thé tinh chinh xac duoc cac
thong s va ludn co sy 1am tron va ban than cac thong s cua dbi tuong ciing c6 thé
thay di trong qua trinh hoat dong .

Hai 1a: Pua thém khau tich phan vao vi tri thich hop trong hé théng.Khau tich
phan c6 kha nang triét ti€u hoan toan dugc sai 1é€ch tinh va gidm anh hudng ctua
nhiéu dén hé théng.Vc’ri hé théng xung —sb khau tich phan dugc lya chon ¢6 ham
truyén dat nhu sau :

W1(z)= P

So d6 khdi cta hé théng dd dugc bu dung khau tich phan nhu sau :

A » Do trong

4  |Udclrong |o |

Sau khi diém qua hai puong phap trén, ta thay phuwong phap thém khau

tich phan c6 nhleu vu diém hon, béi vay trong bai nay ta s& dung khau tich phan .
Trudc hét can tim phuong trinh trang thai ctia khau tich phén :

yl(z) _ Ki

ul(z) z-1

_ [+ = xa(k) + ul(k)
{ y(k) = Ki* x1(k)

Ta thay khau tich phan nay chi c6 mot bién trang thai duy nhat va dau ra cua khau
tich phan ti 1€ v&1 bién trang thai .

bat X(k){;l((i))} ta co:
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u(k)=K1.x1(K)-Kx(K)=- § —ki -X(K)
ul(k)=- C.x(k)

x(k +1) = Ax(k) + Bu(k)
{xl(k +1) = xA(k) + ul(k) = ~C.x(k) + x1(k)

x(k+1)= LAC (ﬂ X(K)+ {ﬂ u(k)
u(k)=- 4 —ki x(k)

:>x(k+1):@_AC ﬂ _m K —ki :}x(k)
bat e(k)=x(k)-x(0) 1a sai 1éch tinh ta c6 :

e(k+1)= @_’2 ﬂ_m K —ki :Je(k)

Muc dich cua ta 1a phai lam cho e(k) tién dén 0 cang nhanh cang tot dé tri¢t tidu
duoc sai tinh .Dén day ta lai thay dang quen thudc cua (4.22) va do do c6 thé ap
dung phuong phap tim b hoi ti€p trang thai dé tim  H —ki

H¢ ma1 bay gio c6 bac 1a 3, dung bang cac diém cuc chuan cua Bessel cho hé bac 3
va chon thot gian quéa do T=500 (sec) ta c6 cac diém cuc moi la:

729993 40100 p23= 3'966;3;03'7845' ~ ~0.0079+0.0076i

P 1

= zp;=e™""'= 0.9047;
zp,3 =e'P%=0.9211 +0.0699i
Phuong trinh dac tinh méi la :

oo |4 5

z 00 1.916 -0917 0] [1
=det| |0 z O]|- 1 0 O|+|0|KH1 k2 —Kki
0O 0 z| |-0.3109 -0.3021 1| |O
z-1.916+kl 0.917+k2 -Ki
=det -1 z 0
0.3109 03021 z-1

=7% + 74(k1-2.916) +2(0.3021*ki - k1 + k2 +2.833) +(0.3021*ki -0.917-k2)
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Mat khac ta lai ¢c6 :

det[z.i—{A 0
-C 1

e,

= (z-zpl).(z-zp2).(z-zp3)
=(z-0.9047)*(z - 0.9211 + 0.0699i)*( z - 0.9211- 0.0699i)
=7° - 2.747*7%* +2.52*7 - 0.772

Can bang hai vé cta phuong trinh trén ta duoc :

0.3021*ki-kl1+k2+2.833=252 =
0.3021*ki-0.917-k2=-0.772

k1-2.916=-2.747 k1=0.169
k2 =-0.14451
ki =0.00165

vay ta da tim dugc cac h¢ so can thiét mdt cach tong quat. Thuc hién trén so do
simulink ta c6 so do sau :

Ta thu dugc qua trinh cua hé théng nhu sau:

1

Step

0.0000309 Hh 40
> - »
=1 7S000:2+6505+1
Dizcrete Zero-Order Transfer Feon
Transfar Fon Hald
Zero-Order
Holdd
tl atrix :
Zain
Uk |
HiN
i o
Subsystem

n_ﬁ}.

ain

Scope
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Ta nhan thay rang su dung phuong phap phan hoi trang thai chét luong ciia hé
thong ciing rat tot; thoi gian qua d6 1a 700 (sec) 46 qua diéu chinh 1a 0,05% va
khong c¢o sai lIéch tinh.

2.3.2.6.80 sdnh hai bg diéu khién tim dwoc
Qua so sanh két qua mo phong véi hai bo diéu khién : bd diéu khién PID va bo
phan hdi trang thai ta c6 nhan xét sau :
-Ca hai phuong phap déu dem lai hé thong co chat lufong rat tot .
-Trong qua trinh tong hop thi sir dung b PID s6 don gian hon .
-Do d6i twong didu khién ¢ day 1a 1o say khong ¢ yéu cau cao vé
cong nghé cling nhu doi hdi sy chinh xac tuyét dbi nén em quyét dinh chon bo diéu
khién PID dé xdy dung hé théng diéu khién s cho hé thong.
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CHUONG3:
THIET KE PHAN MEM

3.1. Thuat toan diéu khién caa h¢ thong
Phuong trinh sai phén cta bg di€u khién: ‘
Nhu da trinh bay ¢ chuong 4, bo di¢u khién PID c6 ham truyén dat nhu sau:

()= Az +Bz+C
Woa z(z 1)
_ (K,.T2 +2K, +2K,T)
2T
2 — —
trong do : B= (K7™ 2K, T~ 4K,)
2T
ke
T

Tir ham truyén dat ndy, chuyén thanh phuong trinh sai phan:

_U(z) Az?+Bz+C _A+Bz'+Cz?
oo (2) = E(z)  z2°-z 1-z*
= E(2).(A+Bz'+Cz?)=U@)A-z")
— Ae(k) + Be(k —1) + C.e(k — 2) = u(k) —u(k —1)
= u(k) =u(k—1) + Ae(k) + Be(k —1) + C.e(k — 2)
Tu phuong trinh sai phan trén c6 dugc thuat toan xay dung bo PID sb6 nhu sau:
[ Khai bao 1 bién dé luu gia tri cii cia U va 1 mang dé luu cac gia tri cii cla
€.
float u_old;
float e_old[2];
Céc gia tri nay déu dugc khoi dau bang 0.
Tinh A,B,C theo Kp, Ti, Td da chon.
"1 Cac budc tinh cho bo PID sé
o Poc gia tri hoi tiép vé y va gia tri dat w. Tinh sai Iéche =w -y.
o Tinh gia tri tin hiéu diéu khién hién thoi:
u=u_old + A*e + B*¢[0] + C*e[1];
Xuét tin higu diéu khién ra.
o Cap nhéap lai cac bién luwu:
u_old =u;
e[1]=e[0];
e[0]=e;
o Lap lai tir dau.

O
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3.2.Phwong an xay dung chlr(rng trinh dleu khién va giao dién:
Chuong trinh diéu khién va giao dién bao gom hai phan doc 1ap: phan giao
dién nguoi dung va phan thuc hién thuat toan diéu khién.
] Phan giao dién nguoi dung:

o Hién thi két qua qué trinh diéu khién

o Nhan nhiét 6 dat mong mudn tir ngudi dung.

o Nhén cac thong sb thiét 1ap cho hé thong tir nguoi dung.

o Yéu cau cua phan nay 1a giao dién phai d& dung, thuan tién cho
nguoi st dung. Giao dién phai hop ly. Mgt phong cach chung
trong giao dién diéu khién 1a mo phong cac ban diéu khién thiét bi
(Instrument Panel).

] Phan thyc hién thuat toan diéu khién:

o Thuyc hién thuat toan diéu khién (nhu da trinh bay & phan trén).

o Giao tiép voi phan cimg dé diéu khién d6i tuong cling nhu nhan
cac két qua do dac tir cac Sensor.

o Nhan thong s6 hé thong va gia tri dat tir ngudi dung thong qua
phan giao dién.

o Cung cap cac s6 liéu cho phan giao dién (nhieot G00)

o Yéu cau cua phan nay lair viéc thyc hién thuat toan diéu khién
phai chinh xac

Can ctr vao cac yéu cau trén, dé thuén tién cho phan giao dién, chuong trinh
s& dugc viét trén moi truong Windows. Moi truong hé diéu hanh Windows la mot
moi trudng do hoa hoan thién, cung cép rat nhleu cac cong cu phat trién ciing nhu
cac thanh phan d6 hoa co ban (menu, cira so, hop thoai, ...) gitip cho viéc phat trién
cac ung dung duogc dé dang va nhanh chéng. Mic du méi truong Windows lubn
han ché viéc truy nhap cp thap v4i phan cting, tuy nhién trén Windows 9x thi viéc
thuc hién cac vao ra co ban voi phan cung 1a duoc phép. Diéu nay hoan toan dap
tmg dugc yéu cau trong bai tap ndy.

Chon cong cu 1ap trinh:

Véi cac bai toan diéu khién, ngon ngtr C/C++ duong nhu 1a lya chon bat
budc, boi ngon ngir nay cho phép viét cac chuong trinh manh, nhanh, nho gon, truy
nhap séu vao phan cung (Ve mat nay thi khong bang hop ngit). Tuy nhién, dé t6i wu
phan ma diéu khién, mot s6 doan trinh hop ngir s& duogc stir dung thém vao doan ma
C/C++.

Vé cong cu va mdi trudng phat trién: hién nay c6 hai cong cu phat trién rat
manh dung ngon nglr C/C++, do 1a Visual C++ ctia Microsoft va CBuilder cua
Inprise (tén mdi cua Borland). Trong khi Visual C++ uu tién khd nang can thiép
siu vao hé thong va chi dong goi don gian cac thanh phan (d6 hoa, file,...) ctia hé
thong thi CBuilder lai tan dung t6i da kha nang hu(’mg d6i twong trong C++ dé
doéng goi cac thanh phan hé thong, giup 1ap trinh vién cang it phai can thiép chi tiét
vao he théng cang t6t. Tat nhién CBuilder s& c6 chut han ché khi 1ap trinh vién
mubn 1ap trinh cap thap. Vi muc dich nhanh chong tao ra chuong trinh véi giao
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dién phu hop, dé sir dung ma van dam bao yéu cau vé toc do, tinh hiéu qua, cong
cu CBuilder dugc chon dé thuc hién phan mém cho bai tap nay.

3.3.Két qua chay chwong trinh:

Chuong trinh dugc dich thanh cong va chay thir. Vi khong c6 hé théng diéu
khién thuc té (card ghép ndi, bién tan, dong co,...) nén chi thir dugc giao dién. Giao
dién cta chuong trinh nhu hinh dudi day.

NHAN DANH DOI TUDNG

X
Thong 2o cua doi tuong

K1 Cancel

o
k2 4
Ti ooz

Erm

T2

THONG S0 CUA BO DIEU KHIEN

DAT NHIET DO 200 7
Cancel

i,

THOI GlaM TICH PHAM

HE 50 KHUYECH Dal 00227 -

THOI GlaM Wl PHAM

NN

BUOC THOI Gl&M DIEL EHIEM u
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3.4.Ma nguon chwong trinh:
// BTDDIg.cpp : implementation file
/l
#include "stdafx.h"
#include "BTD.h"
#include "BTDDIg.h"
#ifdef DEBUG
#define new DEBUG_NEW
#undef THIS_FILE
static char THIS_FILE[]=_FILE ;
#endif
I
/I CAboutDlg dialog used for App About
class CAboutDlg : public CDialog
{
public:
CAboutDIg();
// Dialog Data
II{{AFX_DATA(CAboutDIg)
enum { IDD = IDD_ABOUTBOX },
II}}AFX_DATA
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CAboutDlg)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV
support
INYAFX_VIRTUAL
/[ Implementation
protected:
IH{{AFX_MSG(CAboutDIg)
II}AFX_MSG
DECLARE_MESSAGE_MAP()
Y
CAboutDIg::CAboutDIg() : CDialog(CAboutDlg::IDD)
{
II{{AFX_DATA_INIT(CAboutDIg)
IIY}AFX_DATA_INIT

¥
void CAboutDIg::DoDataExchange(CDataExchange* pDX)

{
CDialog::DoDataExchange(pDX);
II{{AFX_DATA_MAP(CAboutDIg)
II}}AFX_DATA _MAP
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}

BEGIN_MESSAGE_MAP(CAboutDIg, CDialog)

IH{{AFX_MSG_MAP(CAboutDIg)
// No message handlers

INPYAFX_MSG_MAP

END_MESSAGE_MAP()

I

// CBTDDlIg dialog

CBTDDIg::CBTDDIg(CWnd* pParent /*=NULL*/)
: CDialog(CBTDDIg::IDD, pParent)

{

II{{AFX_DATA_INIT(CBTDDIg)
mTT=_T(");
m_sTime = _T(");
m_Radio =-1;
IIP}AFX_DATA_INIT
// Note that Loadlcon does not require a subsequent Destroylcon in Win32
m_hlcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME);
¥

void CBTDDIg::DoDataExchange(CDataExchange* pDX)

{
CDialog::DoDataExchange(pDX);
II{{AFX_DATA_MAP(CBTDDIg)
DDX_Control(pDX, IDC_BTHONGSO, m_thongso);
DDX_Control(pDX, IDC_BTHOAT, m_thoat);
DDX_Control(pDX, IDC_BSTOP, m_dung);
DDX_Control(pDX, IDC_BDIEUKHIEN, m_dieukhien);
DDX_Control(pDX, IDC_BNHANDANG, m_nhandang);
DDX_Control(pDX, IDC_BSTART, m_batdau);
DDX_Text(pDX, IDC_TIME, m_TT);
DDX_Text(pDX, IDC_STATICTIME, m_sTime);
DDX _Radio(pDX, IDC_RALP, m_Radio);
IIY}AFX_DATA_MAP

¥

BEGIN_MESSAGE_MAP(CBTDDIg, CDialog)
II{{AFX_MSG_MAP(CBTDDIg)
ON_WM_SYSCOMMAND()
ON_WM_PAINT()
ON_WM_QUERYDRAGICON()
ON_WM_TIMER()
ON_BN_CLICKED(IDC_BSTART, OnBstart)
ON_BN_CLICKED(IDC_BNHANDANG, OnBnhandang)
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ON_BN_CLICKED(IDC_BTHONGSO, OnBthongso)
ON_BN_CLICKED(IDC_BDIEUKHIEN, OnBdieukhien)
ON_BN_CLICKED(IDC_BSTOP, OnBstop)
ON_BN_CLICKED(IDC_BTHOAT, OnBthoat)
IYAFX_MSG_MAP

END_MESSAGE_MAP()
TN nnn|n
// CBTDDIg message handlers

BOOL CBTDDIg::OnlnitDialog()

{

CDialog::OnlInitDialog();

/[ Add "About..." menu item to system menu.

/[ IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & 0xFFFQ0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);

if (pSysMenu != NULL)

{
CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
if (!strAboutMenu.IsEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,
strAboutMenu);
¥
¥

0);

I/ Set the icon for this dialog. The framework does this automatically
/I when the application's main window is not a dialog
Setlcon(m_hlcon, TRUE); Il Set big icon
Setlcon(m_hlcon, FALSE); I/ Set small icon
CRect rectWin;
GetClientRect(rectWin);
CClientDC dc(this);
m_pdcMemory.CreateCompatibleDC(&dc);
m_pBitmap.CreateCompatibleBitmap(&dc,rectWin.Width(),rectWin.Height

m_t=FALSE;
NhanDang[0]=m_DoiTuong.m_kdt;
NhanDang[1]=m_DoiTuong.m_Tdt;
NhanDang[2]=m_DoiTuong.m_Ttdt;
NhanDang[7]=0.1;
NhanDang[6]=50;
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NhanDang[5]=0;
NhanDang[4]=0;
NhanDang[3]=23;
m_Radio=0;
UpdateData(FALSE);
for(int i=0;i<600;i++)
{
point[i].x=0;
point[i].y=0;
¥
/[ TODO: Add extra initialization here
return TRUE; // return TRUE unless you set the focus to a control

by
void CBTDDIg::0OnSysCommand(UINT nID, LPARAM IParam)

{
if (1D & OxFFF0) == IDM_ABOUTBOX)

{
CAboutDlg dlgAbout;
dlgAbout.DoModal();
¥
else
{
CDialog::0OnSysCommand(nID, IParam);
by

}

/[ 1f you add a minimize button to your dialog, you will need the code below
/I to draw the icon. For MFC applications using the document/view model,
/[ this is automatically done for you by the framework.

void CBTDDIg::OnPaint()

{
if (Islconic())

{
CPaintDC dc(this); // device context for painting

SendMessage(WM_ICONERASEBKGND, (WPARAM)

dc.GetSafeHdc(), 0);
// Center icon in client rectangle
int cxlcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;
GetClientRect(&rect);
int x = (rect. Width() - cxlcon + 1) / 2;
inty = (rect.Height() - cylcon + 1) / 2;
// Draw the icon
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dc.Drawlcon(x, y, m_hlcon);

}

else

{

by
by
Il The system calls this to obtain the cursor to display while the user drags

I/l the minimized window.
HCURSOR CBTDDIg::0nQueryDraglcon()

{

by
void CBTDDIg::OnTimer(UINT nIDEvent)

{
/[ TODO: Add your message handler code here and/or call default
CTime curTime=CTime::GetCurrentTime();//de lam gi
switch(nIDEvent)
{
case ID_CLOCK_TIME:
m_sTime.Format("%d:%d:%d",curTime.GetHour(),curTime.GetMinute(),cu
rTime.GetSecond());
UpdateData(FALSE);
break;
case ID_CLOCK_COUNT:
double adl=(double)(inp_b1(1));
ad=600*adl/225;
point[m_count].x=(long)(270+5*m_count);
point[m_count].y=(long)(400-ad*23/60);
e[m_count]=(NhanDang[6]*225/500)-adl;
unsigned short m_out;
if(e[m_count]<0)
e[m_count]=1,
m_out=(unsigned short)(e[m_count]);
_asm{
push ax
push dx
mov ax,m_out
mov dx,30Ah
out dx,al
pop dx
pop ax

CDialog::OnPaint();

return (HCURSOR) m_hlcon;
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}

for(int i1=0;i<40000;i++);
InvalidateRect(CRect(245,120,605,440),FALSE);
m_count ++;
break;
¥
CDialog::OnTimer(nIDEvent);
CDialog::OnTimer(nIDEvent);

unsigned short CBTDDIg::inp_b1(unsigned short port)

{

}

_asm{
push ax;
push dx;
mov ax,port;
mov dx,3F8h;
out dx,al;
pop dx;
Pop ax;
¥
for(int i=0;i<40000;i++);
unsigned short c;
_asm{
push ax;
push dx;
XOr ax,ax;
mov dx,309h;
in al,dx;
mov c,ax;
pop dx;
pop ax;
}

return c;

void CBTDDIg::OnBstart()

{

// TODO: Add your control notification handler code here
GetDIgltem(IDC_RALP)->EnableWindow(TRUE);
GetDIgltem(IDC_RALPI)->EnableWindow(TRUE);
GetDIgltem(IDC_RALPD)->EnableWindow(TRUE);
GetDIgltem(IDC_RALPID)->EnableWindow(TRUE);
m_batdau.EnableWindow(FALSE);
m_dung.EnableWindow(FALSE);
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m_nhandang.EnableWindow(TRUE);
m_thongso.EnableWindow(TRUE);
m_dieukhien.EnableWindow(TRUE);
m_thoat.EnableWindow(TRUE);

by
void CBTDDIg::0OnBnhandang()

{
if(m_DoiTuong.DoModal()==1DOK)
{
NhanDang[0]=m_DoiTuong.m_kdt;
NhanDang[1]=m_DoiTuong.m_Tdt;
NhanDang[2]=m_DoiTuong.m_Ttdt;
b
/lInvalidateRect(CRect(126,115,230,440),FALSE);
m_nhandang.EnableWindow(FALSE);
m_thongso.EnableWindow(TRUE);
m_dung.EnableWindow(TRUE);
m_dieukhien.EnableWindow(TRUE);
m_thoat.EnableWindow(TRUE);// TODO: Add your control notification
handler code here

¥
void CBTDDIg::OnBthongso()

{
/[ TODO: Add your control notification handler code here
UpdateData(TRUE);
m_thongSo.m_chot=m_Radio;
m_thongso.EnableWindow(FALSE);
m_nhandang.EnableWindow(FALSE);
m_dieukhien.EnableWindow(TRUE);
m_thoat.EnableWindow(TRUE);
m_dung.EnableWindow(TRUE);
if(m_thongSo.DoModal()==IDOK)
{
NhanDang[3]=m_thongSo.m_dt[O0];
NhanDang[4]=m_thongSo.m_dt[1];
NhanDang[5]=m_thongSo.m_dt[2];
NhanDang[6]=m_thongSo.m_dt[3];
NhanDang[7]=m_thongSo.m_step;

ks
InvalidateRect(CRect(126,115,230,440),FALSE);
by

void CBTDDIg::OnBdieukhien()
{
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}

/[ TODO: Add your control notification handler code here
SetTimer(ID_CLOCK_TIME,1000,NULL);
SetTimer(ID_CLOCK_COUNT,3000,NULL);
m_t=TRUE;

e[0]=NhanDang][6];

e[1]=NhanDang][6];

m_count=2,;

m_TT="Time :";
m_batdau.EnableWindow(FALSE);
m_dieukhien.EnableWindow(FALSE);
m_thongso.EnableWindow(FALSE);
m_nhandang.EnableWindow(FALSE);
m_dung.EnableWindow(TRUE);
m_thoat.EnableWindow(TRUE);
UpdateData(FALSE);

void CBTDDIg::OnBstop()

{

}

// TODO: Add your control notification handler code here
KillTimer(ID_CLOCK_TIME);
KillTimer(ID_CLOCK_COUNT);

m_t=FALSE;

m_dung.EnableWindow(FALSE);
m_thongso.EnableWindow(FALSE);
m_dieukhien.EnableWindow(FALSE);
m_nhandang.EnableWindow(FALSE);
m_batdau.EnableWindow(TRUE);
m_thoat.EnableWindow(TRUE);
GetDIgltem(IDC_RALP)->EnableWindow(FALSE);
GetDIgltem(IDC_RALPI)->EnableWindow(FALSE);
GetDIgltem(IDC_RALPID)->EnableWindow(FALSE);
InvalidateRect(CRect(240,120,605,440),FALSE);
m_TT="",

m_sTime="";

UpdateData(FALSE);

void CBTDDIg::OnBthoat()

{

// TODO: Add your control notification handler code here
OnOK{();

KET LUAN
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Sau mot thoi gian thue hién do an tét nghiép véi nhiéu cb gang va nd luc
clng véi su tan tinh hudng dan cua thay gidoTh.s Nguyén Trong Thing, quyén
d6 4n nay da hoan thanh dung thoi gian qui dinh theo yéu cau dit ra 1a thiét ké va
phan tich hé thong diéu khién nhiét 6 cho 10 d6t CN dung ho vi diéu khién MSC-
51,cu thé 1a 80CS1.

Pé thuc hién duoc yéu cau trén em di nghién ctru, tim hiéu nhimg van dé vé
vi diéu khién, vi xu li, cac phuong phap do nhiét do, cac phuwong phap chuyen d6i
tur twong tu sang s6 ,cac phuong tong hop hé thdng diéu khién va cac van dé khac
c6 lién quan dén dé tai.

Noi dung chinh ctia dé tai nay bao gdbm nhitng phan chinh sau:

*Phan kién thc.

-Khao sat b vi diéu khién 8051/3031.

-Khao sat IC giai tiép ngoai vi 8255A.

-Khao sat cac bo nh¢ thong dung .

-Céc phuong phap chuyén doi tir tuong tu sang sd.

-Cac IC phu trg 74LS138,74L.S373...

-Hé thong do nhiét do va cac phuong phap do nhiét do.

*Phan thiét ké thi cong .

-Xay dung so do khdi toan mach .
-Xay dung luu do giai thuat .
-Viét chuong trinh.

Trén day 1a nhimg ndi dung ma em da thyc hién dugc trong do an nay.

Theo nhan dinh chi quan ctia em thi quyén d6 an nay da trinh bay tuong d6i
day du cac ndi dung, nhimng kién thirc lién quan, giai quyét duoc nhitng yéu cau dat
ra.

Tuy nhién do thoi gian cling nhu trinh d6 chuyén mén ¢ han van con nhiéu
thiéu sot .

Pé dé tai nay thém phong phu va tang hiéu qua sir dung thi cin dap tmg dugc
nhing yéu cau sau:

+Phai hoan thién va nghién ctru sau vé lap trinh cho 80C51

+Dung cac phan mém chuyén dung nhu Orcard,Protel dé v& mach in,tién toi
lap rép thanh card that,tién hanh chay thu.

Do 1a nhitng yéu cau ma em chua c6 diéu kién thuc hién do han ché vé thoi
gian, ciing nhu gip nhiing khé khan vé ki thuat.

Xin chan thanh cam on cac ban sinh vién da dong gop nhiing ¥ kién quy bau dé

dé tai nay hoan thanh tbt dep, ding thot han.
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Sv : Lé Thanh Tung

TAI LIEU THAM KHAO

1.Ly thuyét diéu‘ khiénvtu’ dong-Pham Cong Ngo6- NXB khoa hoc k¥ thuat
2.K¥y thuat vi diéu khién-Lé van Doanh-Pham Khac Chuong-NXB khoa hoc
k¥ thuat. o

3. Po luong va dicu khién bang may tinh —Ngo6 Dién Tap-NXB khoa hoc k¥
thuat.

4.Ho vi diéu khién 8051-Téng Vin On-Hoang Ptc Hai-NXB Lao Pong Xa
Hoi.

5.The 8051 Microcontroller —University of Guelph-I.SCOTT MACKENZIE.
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