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(21) 1-2020-07673

(57) Sang ché dé cap dén phuong phap va thiét bj diéu khién su phat trién cua
silic don tinh thé véi dudng Kinh khong doi va vat ghi doc duoc bang may tinh,
lién quan dén linh vuc Ky thuat ché tao tinh thé, dé co thé tu dong diéu chinh
muc d6 diéu khién su phat trién tinh thé véi duong kinh khong d6i, nho do dé
diéu khién duong kinh tinh thé tét hon. Phuong phap theo giai phap ki thuat cu
thé bao gom cac budc: thu nhan cac gia tri ban dau ty lé-tich phan-dao ham
(Proportion-Integration-Differentiation, PID) cua chu ky tuan hoan tht i; hiéu
chinh cac gi4 tri ban dau PID cua chu ky tuan hoan thi i, va thu duoc céc gia tri
d3 hiéu chinh PID cua chu ky tuan hoan thir i; va theo cac gia tri da hiéu chinh
PID cua chu ky tuan hoan thu i, diéu khién duong kinh phat trién tinh thé cua
chu ky tuan hoan thu i. Sang ché nay duoc sir dung dé diéu khién su phat trién

cua silic don tinh thé véi duong kinh khong doi.

/f— 101
Thu nhén cac gia tr1 ban dau PID
cua chu ky tuan hoan thir 1

y —102

Hicu chinh cac gia tr1 ban dau PID cua /
chu ky tuan hoan thit 1, va thu dugce cic gia tri
da hicu chinh PID cua chu ky tuan hoan thir 1

v —103

Theo cac gia tr1 da hicu chinh PID cua /
chu ky tuan hoan thit i, diéu khién dwong kinh
phat trién tinh thé cua chu ky twan hoan thiri

FIG.1
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Linh v ky thuit dwge dé cdp

Sang ché @& cap dén linh vuc k¥ thuét ché tao tinh thé, va cu thé 13 sang ché dé cap
dén phuong phap va thiét bi diéu khién sy phat trién cua silic don tinh thé v6i duong kinh
khong ddi va vat ghi doc duge bing méy tinh.
Tinh trang ky thudt clia sing ché

K§ thuat ché tao silic theo cong nghé czochralski bao gém cac budc dit vat liéu
silic da tinh thé vao trong chén thach anh, dun néng dé niu chay thanh silic néng chay, va
sau d6 thuc hién cac budc diéu chinh nhiét do, tao mam, tao vai, tao mach vai, lam can
bang duodng kinh, két thic va v.v., d& cudi ciing tao ra thanh silic don tinh thé. Trong quy
trinh didu khién su phét trién ctia silic don tinh thé v6i dudng kinh khong doi, & cac ché
d6 didu khién thong thuong, muc do didu khién trong toan bd sw phat trién tinh thé véi
duong kinh khong dbi 1a khong thay ddi. Tuy nhién, ¢ giai doan dAu cua sy phat trién
tinh thé véi dudmg kinh khong ddi, o 1éch dudng kinh ctia ddu tinh thé c6 mic do thang
giang 16m, giai doan nay cAn c¢6 murc d6 diéu khién cao hon, nhung & céc giai doan gifta
va sau ctia sy phét trién tinh thé véi dudng kinh khong d6i, mirc d6 thang gidng duong
kinh cta tinh thé giam xudng, céc giai doan nay cAn c6 muc do didu khién thap hon. Vi
vay, cac ché do didu khién thong thuong khong thé dép timg dugc cac yéu ciu v& didu
khién.
Ban chét k§ thuit clia sing ché

Phin mé ta sang ché trén day chi mo ta vén tit cac gii phap k¥ thudt cia sing ché
nay. D& cho cac déu hiéu cua sang ché nay duoc hidu rd hon nhim cho phép thuc hién
sang ché theo cac ndi dung trong ban mo ta sang ché, va dé lam cho mdt trong s6 céc
muc dich, ddu higu va wu diém néu trén va cac muc dich, dAu hiéu va wu diém khac cta
sang ché ndy trd nén rd rang va d& hiéu hon, c4c phuong an cu thé cta sang ché nay sé
duoc mo ta dudi day.

Céc phuong 4n thyc hién sang ché d& xudt phuong phap va thiét bi didu khién su
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phat trién ca silic don tinh thé v6i duong kinh khong ddi va vat ghi doc dugc bing may
tinh, d& c6 thé tu dong didu chinh muc do diéu khién sw phat trién tinh thé véi dudng
kinh khong dbi, nhor d6 dé didu khién dudng kinh tinh thé t5t hon. Céc giai phéap k¥ thuét
nay nhu sau:

Theo khia canh th@ nhét cta cic phuong an thuc hién sang ché, sang ché dé xuét
phuong phép diéu khién sy phét trién cta silic don tinh thé véi duong kinh khong dbi,
trong d6 phuong phép nay bao gbm cic budc:

thu nhin céc giad tri ban ddu ty lé-tich phan-dao ham (Proportion-Integration-
Differentiation, PID) cua chu ky tudn hoan tht i, trong d6 céc gid tri ban dau PID c6 gid
trj ban du ctia thanh phin ty 16 P, gi tri ban dau cla thanh phén tich phan I va gié tri ban
du cta thanh phan dao ham D, va i>1;

hiéu chinh cc gi4 trj ban dAu PID ciia chu ky tudn hoan th i, va thu dugc cdc gid
tri d hiéu chinh PID cua chu ky tudn hoan thit i, trong d6 céac gia tri da hiéu chinh PID
¢6 gid tri da hiéu chinh cla thanh phan ty 1¢ P, gid tri da hiéu chinh cta thanh phan tich
phan I va gia tri d4 hiéu chinh cua thanh phﬁn dao ham D; va

theo céc gid tri da hiéu chinh PID ctia chu ky tudn hoan thir i, diéu khién duong
kinh phat trién tinh thé ctia chu k¥ tudn hoan th i.

Phuong phép nay, bang céch hiéu chinh theo thoi gian thuc cac gia tri PID cua mdi
chu ky tudn hoan trong quy trinh phat trién tinh thé voi duong kinh khong d6i, tw dong
didu chinh mirc d6 didu khién sy phat trién tinh thé v6i dudng kinh khéng ddi, nhor 6 dé
didu khién dudng kinh tinh thé tot hon.

Theo phuong an thyuc hién sang ché, trong phuong phép ndy: budc thu nhan céc gia
tri ban dau PID cua chu ky tudn hoan thi i bao gdm budc:

xéc dinh céc gid tri da hiéu chinh PID ctia chu ky tuén hoan thir (i-1) dé 1am cac gid
tri ban dau PID cua chu ky tuan hoan thu i.

Theo phuong an thuc hién sang ché, budc hiéu chinh cac gia tri ban d4u PID cuta
chu ky tudn hoan thir i, va thu dugc céc gid tri d4 hiéu chinh PID ctia chu ky tuén hoan
thir i bao gdm cac budc:

thiét lap, trong chu ky tudn hoan tht i, ngudng muyc tiéu ctia thanh phan ty 16 P va
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thong s6 thich ung tuong ng, ngudng muc tiéu clia thanh phan tich phan I va thong 5O
thich ung tuong Gmg va ngudng muc tiéu cla thanh phan dao ham D va thong s6 thich
ung tuong ung;

tinh toan, theo ngudng muc tiéu cia thanh phén ty 1& P va thong s6 thich tmg twong
{mg, dé thu duoc gi4 tri d& hiéu chinh cta thanh phan ty 16 P;

tinh toan, theo ngudng muc tiéu ctia thanh phéan tich phan I va thong s6 thich tmg
tuong ung, dé thu duoc gia tri da hiéu chinh ctia thanh phén tich phan I; va

tinh toan, theo ngudng muc tiéu cta thanh phan dao ham D va thong 36 thich ung
twong Ung, dé thu duoc gia tri d higu chinh ctia thanh phén dao ham D.

Theo phuong an thuc hién sang ché, budc thiét 1ap ngudng muc tiéu ctia thanh phan
ty 16 P ctia chu ky tudn hoan tht i va théng sd thich ing tuong tmg bao gdm céc bude:

thu nhéan hiéu s6 duong kinh cua chu ky tudn hoan tht i, trong d6 hiéu sb6 duong
kinh 13 hiéu sb gitta dudng kinh tinh thé myc tiéu va dudng kinh tinh thé theo thoi gian
thuec;

thiét 1ap tir 1/100 dén 1/2 cta gid tri tuyét doi cua hiéu s6 dudng kinh cua chu ky
tuAn hoan thir i d& lam ngudng muc tiéu clia thanh phan ty 1¢ P;

thiét 1ap tir 1/1000 dén 1/10000 ciia gid tri ban dau cta thanh phén ty 18 P ctia chu
ky tudn hoan thir i d& 1am thong s6 thich tmg thir nhat ctia thanh phin ty 16 P; va

thiét lap tir 1/10000 dén 1/100000 ctia gia tri ban d4u cta thanh phén ty 1é P cua chu
k¥ tudn hoan thtr i @2 1am thong s6 thich ting thir hai ctia thanh phén ty 1& P.

Theo phuong 4n thyc hién sang ché, buéc thu nhan hiéu s6 duong kinh clia chu ky
tudn hoan thtt i bao gdm cic bude:

thu thap dudng kinh tinh thé ban dAu ctia chu ky tudn hoan thir i;

thiét 14p duong kinh tinh thé muc tiéu ctia chu ky tuan hoan thir i; va

tinh toén, theo dudng kinh phat trién tinh thé clia chu ky tuan hoan thir i va duong
kinh tinh thé muc tiéu cta chu k tudn hoan thir i, dé thu dugc hiéu s6 duong kinh cia

chu k¥ tudn hoan thu i.
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Theo phuong 4n thyc hién sang ché, budc thiét 13p ngudng muc tiéu cta thanh phan
tich phén I cta chu ky tudn hoan tht i va thong s6 thich Gmg twong Ung bao gbm céc
budec:

thu nhan céc hiéu s6 duong kinh cta chu ky tudn hoan thtr i va M chu ky tudn hoan
& trude chu ky tudn hoan thi i, trong d6 M<i—1;

tinh toan gia tri trung binh cua tht ca cac hiéu sb dudong kinh cua M+1 chu ky tun
hoan;

thiét 1ap tir 1/100 dén 1/2 cta gid tri trung binh dé lam ngudng muc tiéu clia thanh
phén tich phan I;

thidt 1ap tir 1/1000 dén 1/10000 ctia gid tri ban dau cta thanh phén tich phan I ctia
chu k¥ tuan hoan thu i d& 1am thong s6 thich tmg thir nhét ctia thanh phan tich phan I; va

thiét 1ap tir 1/10000 dén 1/100000 ctia gié tri ban dau clia thanh phén tich phan I ctia
chu k¥ tudn hoan tht i dé lam thong s thich img thi hai clia thanh phén tich phén I.

Theo phuong an thuc hién sang ché, budc thiét 1ap ngudng muc tiéu cua thanh phan
dao ham D cta chu ky tudn hoan th i va thong sd thich ung tuong Gmg bao gbm céc
budec:

thu nhan cac hiéu sé duong kinh ctia chu ky tudn hoan thtt i va M chu ky tudn hoan
& trude chu ki tudn hoan thit i, trong d6 M<i-1;

tinh toan do léch ti€u chuén cta tit ca cac hiéu sb dudong kinh ctia M+1 chu ky tudn
hoan,;

thiét 14p tir 1/100 dén 1/2 ciia d6 léch tiéu chuln dé 1am ngudng muc tidu cua thanh
phﬁn dao ham D;

thiét 1ap tir 1/1000 dén 1/10000 ctia gid tri ban d4u ciia thanh phin dao ham D cua
chu ky tudn hoan thir i d 1am théng s6 thich tmg thit nht cta thanh phén dao ham D; va

thiét 1ap tir 1/10000 dén 1/100000 cita gid trj ban dAu ctia thanh phén dao ham D ctia
chu k¥ tudn hoan tht i @2 1am thong s6 thich Gng thi hai ciia thanh phan dao ham D.

Theo phuong an thuc hién sang ché, budc tinh todn, theo ngudng muc ti€u cua

thanh phan ty 1é P va thong s thich img tuong ung, 8 thu duoc gia tri da hiu chinh cla
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thanh phan ty 1€ P bao gdm budc:

tinh toan, theo hiéu s6 duong kinh cua chu ky tudn hoan thir i va ngudng muc tiéu
ctia thanh phén ty 16 P va thong s thich tng twong g, bing céach st dung biéu thic thit
nhit, d& thu dugc gid tri da hiéu chinh ctia thanh phan ty 1& P, trong do biéu thirc thir nhét

la:

t
— I . . —I. X P.
Plt.hreshald ) X (xlal + ..‘0 <|D1crr Plthxesho]d ) Blal

biéu thi gid tri d& hiéu chinh cta thanh phﬁn ty 16 P cta chu ky

p. =P

Lcorrected (i—l)con’ected

H(p.,

trong do P,

corrected

tudn hoan th{ i, P(i biéu thi gia tri ban dAu ctia thanh phéan ty 1& P cta chu ky tun

_l)correctcd

hoan thiri, D, biéu thi hiéu sé dudng kinh ciia chu ky tuin hoén thtr i, o, bicu thi

16“'
thong sb thich tmg thir nhat clia thanh phén ty 18 P ctia chu ky tudn hoan thiri, B, bicu
thi thong s6 thich tmg thir hai clia thanh phan ty 18 P ctia chu ky tudn hoan thtt i, P,
biéu thi ngudng muc tiéu cta thanh phén ty 1& P ctia chu ky tudn hoan thtr i, va t biéu thi
khoang thoi gian ctia chu ky tudn hoan.

Theo phuong an thuc hién sang ché, budc tinh todn, theo hi¢u s6 duong kinh va
ngudng muc tiéu cua thanh phén tich phan I va thong sb thich ung twong Ung, dé thu
duoc gia tri dd hiéu chinh cua thanh phan tich phén I bao gdm budc:

tinh toan, theo hidu sb duong kinh va ngudng muc ti€u cta thanh phan tich phan I
va thong s6 thich tmg tuong tmg, bang cach st dung bidu thirc thit hai, dé thu duoc gid tri

d4 hiéu chinh cta thanh phén tich phéan I, trong d6 biéu thuc th hai la:

t
B Ii‘h’es‘“’]d ) % aial + J.O (}Djen - Iithresho]d ) X Biaz

bidu thi gi4 tri d4 hiéu chinh cta thanh phan tich phan I ctia chu ky

I'corrected =I(i_1)comcted + (’Djen’

1,

trong d6 [

corrected

tudn hoan tht i, Ly biéu thi gid tri ban dAu cua thanh phan tich phén I ctia chu ky

corrected

tudn hoan thri, D, biéu thi hi¢u s dudng kinh cta chu ky tuan hoan thir i trong M+1

chu ky tudn hoan, |D i ’ biéu thi gia tri trung binh cla cic gia trl tuyét d6i clia tAt ca cac

hiéu sb duong kinh trong M+1 chu ky tudn hoan, o, bidu thi thong sé thich Gmg thu
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nhat ciia thanh phan tich phan I ctia chu ky tudn hoan thir i, B, biéu thi théng s6 thich
{mg tht hai ctia thanh phan tich phan I cta chu k¥ tudn hoan tht i, I, biu thi
ngudng muc tiéu cua thanh phan tich phan I ctia chu ky tudn hoan tht i, va t biéu thi
khoang thoi gian cta chu ky tuan hoan.

Theo phuong an thuc hién sang ché, budc tinh toan, theo ngudng muc ti€u cua
thanh phan dao ham D va thong s6 thich Gmg twong tmg, d8 thu duoc gia tri d4 hiéu chinh
ctia thanh phan dao ham D bao gdm budc:

tinh toan, theo hiéu sé dudng kinh va ngudng myc tiéu cia thanh phan dao ham D
va thong sb thich tmg twong tmg, bing cach sit dung biéu thirc thir ba, dé thu duoc gid tri

d4 hidu chinh cta thanh phan dao ham D, trong d6 bicu thirc thi ba la:

Dicomed ZD(i—l)mmm —}{\[Ml_‘_ 1 Z (’Djen' )2 N Diumhom J X, * J‘ot(\/;l_l_ 1 Z <1Djm )2 - Dimmm ] X Bia}

trong d6 D, bidu thi gi4 tri d& hidu chinh cla thanh phan dao ham D ciia chu

corrected

ky tuan hoan thir i, D R biéu thi gia tri ban dau cta thanh phﬁn dao ham D ctia chu

1epreses
ky tudn hoan thtr i, D, biéu thi hiéu s& dwong kinh cta chu ky tudn hoan thtr i trong
M+1 chu ky tudn hoan, D biéu thi ngudng muc tiéu cua thanh phﬁn dao ham D cua
chu ky tudn hoan thtt i, o~ bicu thi théng 56 thich tmg tht nhét cta thanh phan dao

ham D ctia chu ky tudn hoan thtt i, B, bicu thi théng sé thich tmg thir hai cta thanh

phin dao ham D cua chu ky tudn hoan thtt i, va t biéu thi khoang thoi gian cia chu ky

tuan hoan.

Theo khia canh thir hai cia cdc phuong an thuc hién sang ché, sang ché dé xuét

thiét bi didu khién su phét trién cta silic don tinh thé v6i duong kinh khong 61, bao gdm:

modun thu nhin, moédun hiéu chinh va médun didu khién;

mddun thu nhan dugc tao cAu hinh dé thu nhan cic gia tri ban d4u PID cta chu ky
tudn hoan thi i, trong d6 cac gia tri ban dau PID c6 gia tri ban dau ctia thanh phz‘in ty 1€ P,
gid tri ban dAu ca thanh phan tich phan I va gié tri ban dAu ctia thanh phan dao ham D,

va i>1;
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mddun hiéu chinh dugc tao cAu hinh dé hiéu chinh céc gié tri ban dAu PID ctia chu
ky tudn hoan tht i, va thu duoc cac gia tri da hiéu chinh PID cua chu ky tudn hoan thu i,
trong d6 cac gid tri da hiéu chinh PID co6 gi4 tri da hiéu chinh cta thanh phan ty 1& P, gia
rj da hiéu chinh ciia thanh phin tich phan I va gid tri da hiéu chinh cla thanh phan dao
ham D; va

médun diéu khién duogc tao cAu hinh d&, theo cac gia tri dd hiéu chinh PID cta chu
ky tudn hoan thu i, didu khién dudng kinh phat trién tinh thé cua chu ky tudn hoan thi i.

Theo phuong an thuc hién sang ché, modun thu nhén dugc tao cAu hinh dé x4c dinh
céc gid tri da hiéu chinh PID cta chu ky tudn hoan thtr (i-1) dé 1am cac gia tri ban dau
PID cua chu ky tudn hoan thir i.

Theo phuong an thuc hién sang ché, modun hiéu chinh bao gém: modun thiét 1ap va
mddun tinh todn;

mddun thiét 1ap dugc tao cAu hinh d& thiét lap, trong chu ky tudn hoan thtt i, ngudng
muc tiéu cta thanh phén ty 1& P va thong sé thich tng twong ung, ngudng muc tiéu cua
thanh phan tich phan I va thong s6 thich ung tuong tng va ngudng muc tiéu cua thanh
phin dao ham D va thong sé thich tmg twong tmg;

mddun tinh toan dugc tao ciu hinh dé tinh toan, theo ngudng muc tiéu cua thanh
phin ty 16 P va thong sb thich tmg tuong (g, dé thu duoc gid trj da hiéu chinh cla thanh
phén ty 1€ P;

mddun tinh toan dugc tao cAu hinh d8 tinh toan, theo ngudng muc tiéu cua thanh
phin tich phan I va thong sd thich tmg tuong (mg, dé thu duoc gié tri d& hiéu chinh cla
thanh phén tich phan I; va

mddun tinh toan dugc tao cAu hinh @ tinh toan, theo ngudng muc tiéu cta thanh
phdn dao ham D va thdng s6 thich tng tuong tng, dé thu duogc gia tri da hiéu chinh cua
thanh phan dao ham D.

Theo phuong an thuc hién sang ché, mddun thiét 1ap bao gém: mddun thu nhan va

modun thiét 1ap;

mddun thu nhan dugce tao cAu hinh dé thu nhéan hiéu sb duong kinh cua chu ky tudn

hoan thir i;
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médun thiét 18p duge tao cAu hinh dé thiét 1ap tir 1/100 dén 1/2 clia gid tri tuyét d6i
ctia hiéu sb duong kinh cua chu ky tudn hoan thr i dé lam ngudng muc tiéu cta thanh
phéan ty 1& P;

médun thiét 14p duoc tao chu hinh dé thiét 1ap tix 1/1000 deén 1/10000 ctia gid tri ban
dAu ctia thanh phin ty 18 P ciia chu ky tudn hoan thi i é lam thong s thich tmg thir nhat
ciia thanh phén ty 1& P; va

médun thiét 18p dugc tao cAu hinh dé thiét 1ap tir 1/10000 dén 1/100000 ciia gié tri
ban dAu ciia thanh phin t 1& P ctia chu k¥ tudn hoan thir i dé 1am thong s thich tng thtt
hai ctia thanh phan ty 1& P.

Theo phuong an thyc hién sang ché, modun thiét 1ap con bao g6ém mddun tinh todn;

m6dun thu nhan dugce tao ciu hinh d8 thu nhan cac hiéu s6 dudng kinh ctia chu ky
tuAn hoan th i va M chu ky tudn hoan & trude chu ky tudn hoan tht i, trong d6 M<i-1;

mddun tinh toan dugc tao cAu hinh d& tinh toan gié tri trung binh ctia tAt ca cac hiéu
s6 duong kinh ctia M+1 chu ky tudn hoan;

mddun thiét lap dugc tao chu hinh dé thiét 1ap tor 1/100 dén 1/2 cta gia tri trung
binh dé 1am ngudng muc tiéu cta thanh phan tich phan I;

modun thiét 1ap duge tao cAu hinh dé thiét lap tix 1/1000 dén 1/10000 ciia gid tri ban
du cua thanh phan tich phan I cua chu ky tudn hoan thi i d 1am thong sb thich ung thir
nhét cta thanh phan tich phan I; va

modun thiét 14p duoc tao céu hinh dé thibt 1ap tir 1/10000 dén 1/100000 cta gié tri
ban dAu cia thanh phn tich phan I ctia chu ky tuin hoan thit i d& lam thong s6 thich ung
thir hai ctia thanh phan tich phén L.

Theo phuong 4n thyc hién sang ché, modun thu nhan duoc tao céu hinh dé thu nhan
c4c hiéu sb dudng kinh cua chu ky tudn hoan thtt i va M chu ky tudn hoan & trudc chu ky
tudn hoan thtt i, trong d6 M<i-1;

mddun tinh toan dugc tao cdu hinh dé tinh toan do6 léch tiéu chuén cua tt ca cic
hiéu s duong kinh ctia M+1 chu ky tuan hoan;

modun thiét 13p duge tao cAu hinh dé thiét lap tir 1/100 dén 1/2 cta do léch tidu
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chuin dé lam ngudng muc tiéu clia thanh phﬁn dao ham D;

mddun thiét 1ap duge tao cAu hinh @& thiét 1ap tir 1/1000 dén 1/10000 ctia gia tri ban
dAu ctia thanh phan dao ham D ctia chu ky tudn hoan thir i @& 1am thong sd thich Gng thi
nhét ctia thanh phan dao ham D; va

mbdun thiét 1ap duge tao cAu hinh dé thiét 1ap tir 1/10000 dén 1/100000 ctia gia tri
ban diu ctia thanh phan dao ham D ctia chu ky tudn hoan th i d 1am thong s thich tng
thtt hai cta thanh phan dao ham D.

Theo phuong an thyuc hi€n sang ché, mddun tinh todn dugce tao cAu hinh dé tinh toan,
theo hiéu s6 duong kinh cta chu ky tudn hoan th(r i va ngudng muc tiéu ctia thanh phan
t§ 18 P va thong s6 thich tmg tuong tmg, bing cach sir dung biéu thirc thir nhét, dé thu
duwoc gié tri da hiéu chinh cta thanh phan ty 1¢ P, trong d6 biéu thte thir nhat 1a:

t
B Pi‘h’“hold )x aiﬂl + J.O (’Dien - Pi!.hreshold ) X Bial

biéu thi gid tri da hiéu chinh ciia thanh phan ty 1¢ P cta chu ky

p__=P., (D,

Icorrected (l_l)correcled

trong d6 P,

corrected

tudn hoan thit i, P, bidu thi gié tri ban dAu cta thanh phén ty 1& P cta chu ky tuan

_l)correcled

hoan thiri, D, biéu thi hidu sé dudng kinh cta chu ky tudn hoan thir i, o biéu thi

len
thong s thich Gmg thir nhét ctia thanh phén ty 1¢ P ctia chu ky tuln hoan thtri, B, ~biéu
thi thong s6 thich tmg thir hai cta thanh phin t 18 P ctia chu ky tuan hoan thi i, P,
bibu thi ngudng muc tiéu ctia thanh phan ty 1¢ P cta chu ky tun hoan tht i, va t biéu thi
khoang thoi gian cta chu ky tudn hoan.

Theo phuong an thuc hién séang ché, médun tinh toan duoc tao cAu hinh dé tinh toan,
theo hiéu s dudng kinh va ngudng muc tiéu cta thanh phén tich phan I va théng s6 thich
{mg tuong mg, bing cach st dung biéu thic thir hai, @8 thu duogc gia tri da hiéu chinh

clia thanh phén tich phan I, trong d6 biéu thuc thit hai la:

t
; =l +{|D, |—1 X O J‘ ’ =L X B.
Ilcorrected I(l-l)corrected ({D.lerr Ilt.hresha]d) (xlaz + 0 D.]err Ilthreshcld BlaZ

trong @6 I, biéu thi gid tri d& hi¢u chinh cia thanh phén tich phan I cta chu ky

cted

tudn hoan thu i, I bidu thi gi tri ban dAu ctia thanh phan tich phan I cta chu ky

corrected
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tudn hoan thiri, D . biéu thi hidu s6 duong kinh cta chu ky tudn hoan tht i trong M+1
chu ky tudn hoan, }—DJ—R‘ bidu thi gi4 tri trung binh ctia cic gia tri tuyét d6i cua tit ca cac
hidu sb duong kinh trong M+1 chu ky tudn hoan, o biéu thi thong s6 thich tmg tht
nhit ciia thanh phan tich phan I ca chu ky tudn hoan thtt i, B, bidu thi thong s6 thich
{mg thtt hai cta thanh phén tich phan I cua chu ky tudn hoan tht i, I, bicu thi

ngudng muc tiéu cla thanh phan tich phan I ctia chu ky tudn hoan thu i, va t biéu thi
khoang thdi gian cta chu ky tudn hoan.

Theo phuong an thuc hién sang ché, mddun tinh todn dugc tao cAu hinh dé tinh toan,
theo hiéu s duong kinh va ngudng muc tiéu cta thanh phan dao ham D va thong s6 thich
ung tuong ung, bang cich su dung bidu thic thit ba, dé thu dugc gid tri dd hiéu chinh cua

thanh phan dao ham D, trong d6 bicu thirc th ba la:

D, =D(i—1)cmmj —l—[ \/K/I%Z(‘Djm )2 -D, } xoy  + I;[ \/;/[ 1+1 z (}Djm )2 -D, j B,

trong d6 D, biéu thi gi4 tri d& hiéu chinh cua thanh phﬁn dao ham D cua chu

corrected

ky tudn hoan thtt i, D, bicu thi gid trj ban dAu ciia thanh phan dao ham D cta chu

J—

k¥ tudn hoan tht i, D, biéu thi hiéu sb dudng kinh cua chu ky tudn hoan thtt i trong
M+1 chu k¥ tudn hoan, D, . biéu thi ngudng muc tiéu cua thanh phan dao ham D cta
chu k¥ tudn hoan th i, o biéu thi thong sb thich Umg thir nhét cua thanh phan dao
ham D ctia chu ky tudn hoan thir i, B, biéu thi thong sé thich tng thit hai cua thanh
phan dao ham D cua chu ky tudn hoan tht i, va t biéu thi khoang thoi gian cta chu ky
tun hoan.

Theo khia canh thi ba ctia cac phuong 4n thyc hién sang ché, sang ché d& xuét thiét
bi didu khién su phat trién cua silic don tinh thé v6i duong kinh khong dbi, trong d6 thiét
bi didu khién su phat trién cua silic don tinh thé véi dudng kinh khong dbi nay bao gébm
bo xtr 1y va bo nhd, b nhé luu trik it nhat mot 1énh may tinh, va 1énh mdy tinh nay duoc

nap va thuc hién bang bo xt ly dé thuc hién cac bude trong phuwong phap diéu khién su
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phat trién cua silic don tinh thé voi dudng kinh khong d6i duoc md ta theo khia canh thw
nhét va mot phuong an thuc hién bét ky trong s6 cac phuong an thuc hién cia khia canh
thir nhat.

Theo khia canh thir tw clia cic phuong an thuc hién sang ché, sang ché d& xuét vat
ghi doc dugc béng mdy tinh, trong d6 vat ghi nay luu trit it nhat mét 1énh may tinh, va
lénh méy tinh ndy dugc nap va thuc hién bang b xir 1y @ thuc hién cic budc trong
phwong phap didu khién sy phét trién cta silic don tinh thé voi dudong kinh khong doi
dugc mo ta theo khia canh thi nhit va mot phuong an thyc hién bét ky trong sb céc
phuong 4n thyc hién ctia khia canh thtr nhét.

Can phai hiéu rang phan m6 ta khai quat sang ché trén day va phan mo ta chi tiét
sang ché dudi day chi 1a @8 1am vi du va dé giai thich vé sang ché, va khong thé gi6i han
pham vi cta sang ché nay.

M@ ta vin tit cdc hinh v&

Pé thé hién mot cach 16 rang hon céc giai php k¥ thuét theo cac phuong 4n thuc
hién sang ché nay hogc giai phap k¥ thuat da biét, c4c hinh v& can dung dé mo ta cac
phuong 4n thuc hién sang ché hodc giai php k¥ thudt da biét s& duoc gioi thidu van tat
dudi day. RS rang 13, cac hinh vé duge mo ta dudi day thé hién cac phuong an thyc hién
sang ché nay, va ngudi c6 hiéu biét trung binh vé linh vyc k¥ thudt twong tmg c6 thé tim
ra cac hinh vé& khac dua vao cac hinh v& nay ma khong cAn ding dén ning lyc séng tao.

Céc hinh v& dugc dua vao trong ban md ta sang ché nay va tao thanh mot phan cta
ban md ta sang ché nay. Céac hinh v& d6 thé hién cac phuong an thuc hién sang ché, va
gitp hiéu 15 vé nguyén ly cua sang ché nay két hop voi phan md ta séng ché.

Fig.1 1a luu @ thé hién phuong phép diéu khién su phat trién cta silic don tinh thé
v6i duong kinh khong d6i theo phuong 4an thyuc hién sang ché;

Fig.2 14 cdc dudmg cong biéu thi sy thay doi clia bién do thang gidng tbc do kéo tinh
thd va d6 l1éch dudng kinh tinh thé véi chiéu dai duong kinh khong dbi ctia tinh thé theo
phuong an thuc hién sang ché, trong d6 céc gié tri PID chua dugc hiéu chinh;

Fig.3 1a cdc duong cong biéu thi sy thay d6i ciia bién do thing gidng tbc d6 kéo tinh
thé va do léch dudng kinh tinh thé véi chiéu dai duong kinh khong dbi cta tinh thé theo
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phuong an thuc hién sang ché, trong d6 cac gia tri PID da dugc hiéu chinh;

Fig.4 12 so dd cAu triic ciia thiét bi diéu khién su phat trién cua silic don tinh thé véi
dudmg kinh khong ddi theo phuong én thyc hién sang ché;

Fig.5 la so db chu tric cta thiét b diéu khién su phat trién cta silic don tinh thé v6i
duong kinh khong ddi theo phuong 4n thuc hién sang ché;

Fig.6 la so dd cAu tric cta thiét bi didu khién sy phat tridn cua silic don tinh thé véi
duodng kinh khong déi theo phuong én thyc hién sang ché; va

Fig.7 1 so dd cAu tric cta thiét b diéu khién su phat trién cua silic don tinh thé véi
dudng kinh khong déi theo phuong 4n thyc hién sang ché.

M> ta chi tiét sang ché

Pé lam cho mdt trong s6 cac muc dich, giai phap k¥ thuét va uu diém cta céc
phuong an thyc hién sang ché nay tré nén 1 rang hon, cac gidi phap k¥ thuat theo céc
phuong an thyc hién sang ché nay s& duge mo ta rd rang va day du dudi day dua vao cac
hinh v& theo c4c phuong an thuc hién sang ché nay. R& rang 13, cac phuong an dugc mo
ta trong sang ché chi 1a mdt s phuong an thyc hién sang ché nay, chir khéng phai la tat
ca cac phuong an thyc hién sang ché. Tht ca cac phuong 4n khac ma ngudi cd hiéu biét
trung binh v& linh vuc k¥ thuat twong tng tim ra dya trén co s& cac phuong an thuc hién
séng ché nay ma khong cin dung dén ning lyc sang tao déu nim trong pham vi yéu cau
bao ho ciia sang ché nay.

Céc phuong 4n lam vi du duge md ta chi tiét & day, cac vi du vé cac phuong 4n nay
duoc thé hién trén cac hinh v&. Trong phin mo t& sang ché dudi day lién quan dén céc
hinh v&, trr trudng hop c6 quy dinh khac, cac sb chi din giéng nhau trén cac hinh vé
khéc nhau thé hién cac bd phan giéng nhau hodc twong tw véi nhau. Cac cach thic thyc
hién dugc mo ta trong cac phuong an lam vi du dudi day khong bidu thi tit ca cac
phuong an thuc hién sang ché. Nguoc lai, cac cach thirc thye hién d6 chi 1a céc vi du vé
cac thiét bi va cac phuong phap theo mot sb khia canh cta sang ché nhu dugc md ta chi

tit trong céc diem yéu cau bao ho kém theo.

Phuong an thyc hién sang ché d& xuit phuong phép diéu khién su phat trién cua

silic don tinh thé v6i duong kinh khong dbi. Nhu dugc thé hién trén Fig.1, phwong phap
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didu khién sy phat trién cua silic don tinh thé v6i duong kinh khong dbi bao gdém céc
budc:
101: thu nhén céc gia tri ban d4u PID ctia chu ky tudn hoan thir i.

Theo phuong an thuc hién sang ché, budc thu nhan cac gié tri ban d4u PID ctia chu
ky tudn hoan thir i bao gdm budc: x4c dinh céc gia tri da hiéu chinh PID cia chu k¥ tudn
hoan tht (i-1) dé lam céc gia tri ban diu PID cua chu ky tudn hoan thir i. Néi cach khac,
cac gia tri ban diu PID ctia chu ky tudn hoan hién thoi 12 cac gid tri dd hiéu chinh PID
ctia mot chu ki tudn hoan trude do. Cac gid trj ban dau PID c6 gid tri ban d4u ciia thanh
phén ty 1& P, gid tri ban dAu cta thanh phén tich phan I va gia tri ban dAu ctia thanh phan

dao ham D, va i>1.

Vi du, khi i=1, cc gié trj ban du PID ctia chu ky tuan hoan thi nhét 1a Py, Iy va Dy.
Thong thudng, céc gia tri Py, Iy va Do dugc xé4c dinh theo cac gia tri thuc nghiém. Trong
quy trinh san xuét thuc té, cac gia tri ban dau PID duoc xac dinh theo d6 1éch ctia duong
kinh phat trién tinh thé thuc t€ so v6i duong kinh tinh thé muc tiéu. Khi i=2, cac gid tri
ban ddu PID cta chu ky tudn hoan tht hai 1 cdc gié tri d& hiéu chinh PID cta chu ky
. Khi i=3, c4c gié tri ban dau PID

va D

b
corrected 1corrected

tuén hoan thir nhét, tic 13, P,

1::omactz’.d
ctia chu ky tudn hoan thi ba 1a céc gid trj d4 hi¢u chinh PID ciia chu ky tudn hoan thir hai,

tac la, P . Cac gia tri con lai cé thé duoc x4c dinh theo cach

b
2corrccted 2 corrected

va D,
corrected

gidng nhu vay. Khi i=N, céc gid tri ban dAu PID ctia chu k¥ tudn hoan thu N 1a céc gia tri

da hiéu chinh PID cuta chu ky tudn hoan thtr (N-1), tic 1a, P(N_l)Correcte 4 I(N—l)corrccte g va

D Khi i=N+1, cac gi tri ban du PID cta chu ky tudn hoan thir (N+1) la céc

(N-1)corrected *

va

>
corrected Ncorrec!ed

gia tri dd hiéu chinh PID cta chu ky tudn hoan thtt N, tuc la, Py

N

corrected

102: hiéu chinh céc gié tri ban ddu PID cta chu ky tudn hoan thir i, va thu dugc cac
gid tri d& hiéu chinh PID ctia chu ky tudn hoan tht i.

Theo phuong an thyc hién sang ché, cac gid tri d& hiéu chinh PID c6 gia tri da hiéu
chinh ctia thanh phin ty 18 P, gi4 tri da hiéu chinh ctia thanh phan tich phan I va gid tri da
hiéu chinh cta thanh phan dao ham D.
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Dua vao phin mé ta bude 101, khi i=1, cac gia tri da hiéu chinh twong Gmg véi cac

gid tri ban dau cla gia tri P, gid tri I va gid tri D Py, Ip va Do ap_ L va
. Khi i=2, c4c gi4 tri ban dau cua gié tri P, gia tri I va gia triDla P ,
lcorrecled > * ICOTICCtEd lcorrecled
va D , va cc gia tri dd hiéu chinh twong Ung la P , 1 va D, . Khi
lcorrected * * 2corrected anrrected corrected
i=3, céc gia tri ban dau cta gid tri P, gia trilvagiatriDl1a P, L va D,
correcte correcte: corrected

va céc gi tri d3 hiéu chinh twong ung ap L va Dy . Céc gia tri con lai

¢6 thé duoc x4c dinh theo cach gidng nhu vdy. Khi i=N, céc gid tri ban déu cua gia tri P,

gia tri I va gia tri D 1a P(N—l)con'ecte o Tovoreomeced V@ D(N—l)correcte 4> Va céc gia trl da hiéu

va D

>
corrected Nconected

chinh twong tng la Py

Ncorrected :

Cu thé 13, budc 102 bao gém céc budc sau day:

S1: thiét lap, trong chu ky tudn hoan thtr i, ngudng muc tiéu clia thanh phan ty 1¢ P
va thong sb thich tmg tuong ung, ngudng muc tiéu ctia thanh phan tich phén I va thong
s thich ung tuong tmg va ngudng muc tiéu cta thanh phén dao ham D va thong s6 thich
ung tuong ung.

Phin mé t4 cu thé theo thtt tu 1an lwot dudi ddy 1a budc thiét 1p ngudng muc tiéu
ctia thanh phin ty 1& P va thong s6 thich tmg tuong tmg, ngudng muc tiéu cta thanh phan
tich phan I va thong s thich tng twong (mg va ngudng muc tiéu cta thanh phan dao ham
D va thong sb thich ing twong tng.

Thit nhét 13, budc thiét 1p ngudng muc tidu ctia thanh phan ty 1& P clia chu ky tuan
hoan thit i va thong s thich img twong tmg bao gdm céc bude:

thu nhan hiéu s6 dudng kinh cta chu ky tudn hoan thr i;

thiét lap tir 1/100 dén 1/2 ciia gid tri tuyét ddi ctia higu s6 duong kinh cta chu ky
tun hoan thi i dé 1am ngudng muc tiéu ctia thanh phan ty 1& P;

thiét 14p tir 1/1000 dén 1/10000 ctia gid trj ban dau cta thanh phdn ty 1& P cta chu
ky tuin hoan tht i d& lam thong s8 thich {mg tht nhét ctia thanh phén ty 1& P; va

thiét 14p tir 1/10000 dén 1/100000 ctia gid tri ban dau ciia thanh phén ty 18 P cta chu
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ki tudn hoan thtr i dé 1am thong s thich g th hai ctia thanh phén ty 1& P.

Budc thu nhan hiéu s6 dudng kinh cua chu ky tudn hoan tht i bao gdm céc budc:
thu thap duong kinh tinh thé ban dAu ctia chu ky tudn hoan thtr i, trong d6 dudng kinh
tinh thé ban dAu 13 dudng kinh thuc t ctia sw phét trién tinh thé; va thiét 13p duong kinh
tinh thé muc tidu cua chu ky tudn hoan tht i, va sau do tinh toan @& thu duoc hiéu sb
duong kinh gita duong kinh tinh thé muc tiéu va dudng kinh tinh thé ban diu cta chu ky
tudn hoan th( i. Vi hiéu sb duong kinh gifta duong kinh tinh thé muc tiéu va duong kinh
tinh th ban dAu c6 thé c6 gid tri 4m, cho nén theo cac phuong an thyc hién sing ché, khi
hiéu sb duong kinh duge xu ly, can dung tat ca cac hiéu sb duong kinh dé thu duoc céc
gia tri tuyét d6i. Ngoai ra, tir 1/100 dén 1/2 clia gia tri tuyét ddi cta hiéu s6 duong kinh
ctia chu ky tudn hoan thit i duge thiét 1ap dé lam ngudng muc tiéu cua thanh phén ty 1¢ P
ctia chu ky tudn hoan thtt i. Thong s6 thich tmg cua thanh phén ty 1& P cua chu ky tun
hoan thit i duoc xéac dinh theo gié tri ban d4u cta thanh phﬁn ty 1& P cia chu ky tudn hoan
thi i.

Thtt hai 13, budc thiét 1ap nguong muc tiéu cta thanh phén tich phan I cia chu ky
tudn hoan thtt i va thong sd thich img twong tmg bao gbm céc budc:

thu nhén cac hiéu s6 duong kinh ctia chu ky tudn hoan thtt i va M chu ky tudn hoan
& trude chu ky tudn hoan thir i;

tinh todn gi4 tri trung binh cta tit ca cac hidu s6 dudng kinh cia M+1 chu ky tuan
hoan;

thiét 1ap tir 1/100 dén 1/2 cta gié tri trung binh dé 1am ngudng muc tiéu ciia thanh
phén tich phan ;

xdc dinh tir 1/1000 dén 1/10000 cuia gid tri ban dau cla thanh phan tich phan I clia
chu ky tun hoan tht i d2 1am thong s6 thich tng thir nhét ctia thanh phan tich phan I; va

xdc dinh tir 1/10000 dén 1/100000 ciia gi tri ban dau ciia thanh phin tich phan I
cta chu ky tuan hoan thi i @2 1am thong sd thich ing thi hai ciia thanh phan tich phan L

Cén luu y ring M & déy dung dé chi sé lwong chu ky tudn hoan duoc chon, M<i-1.
Vi vdy, khi M=i-1, budc ndy c6 nghia 12 budc thu nhén cac hi¢u sé dudng kinh ctia tat ca

cdc chu ki tudn hoan & truée chu ky tudn hoan thtt i. Khi M<i-1, butc ndy c6 nghia la
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bude thu nhan cac hiéu s6 duong kinh ciia M chu ky tudn hoan & gan chu ky tuan hoan
thtt i va lién tiép v6i nhau. Kich thude ctia M 6 thé duge chon theo diéu kién thuc té.

Ché d6 thu nhan hiéu s6 duong kinh cua chu ky tudn hoan thtt i c6 thé dung dé chi
budc thu nhan hiéu sb duong kinh cta chu ky tudn hoan th i khi thiét 1ap ngudng muc
tidu ctia thanh phan ty 1& P, va & ddy s& khong mo6 ta nita. Vi M chu ky tudn hoan & trudc
chu k tuin hoan th i d& hoan thanh viéc diéu khién dudng kinh tinh thé, cho nén quy
trinh ndy co th8 bao gdm budc thu nhén céc hi¢u s6 duong kinh ctia M chu ky tuan hoan
& trude chu ky tudn hoan thi i tir dit liéu lich str; sau d6, tim gia tri trung binh cua cac gia
tri tuyét dbi ctia tit ca cac hiéu sb dudng kinh ciia M+1 chu ky tudn hoan; va nho do, thiét
lap tr 1/100 dén 1/2 cua gid tri trung binh dé 1am ngudng muc tiéu cua thanh phan tich
phén I. Thong sb thich ing cua thanh phén tich phan I ctia chu ky tudn hoan tht i duoc
x4c dinh theo gid tri ban dAu ctia thanh phan tich phan I cta chu ky tudn hoan thu i.

Tht ba 13, bude thibt 14p ngudng muc tiéu cla thanh phin dao ham D cua chu ky
tudn hoan thtt i va thong sb thich ung twong tmg bao gbm céc budc:

thu nhan céc hiéu sé dudng kinh cua mdi chu ky tudn hoan trong s6 M chu ky tudn
hoan & trude chu ky tudn hoan thir i;

tinh toan do léch tiéu chudn cla tit ca cac hiéu s6 duong kinh cua M+1 chu ky tuan
hoan;

thiét 1ap tr 1/100 dén 1/2 cta @6 1éch tiéu chudn dé 1am ngudng muc tiéu cia thanh
phan dao ham D;

xdc dinh tir 1/1000 dén 1/10000 cta gid tri ban dau ciia thanh phan dao ham D cla
chu ky tudn hoan thi i dé 1am thong s6 thich tmg tht nhét cta thanh phén dao ham D; va

xéc dinh tir 1/10000 dén 1/100000 ctia gid trj ban dau cua thanh phén dao ham D
cua chu ky tudn hoan thu i @2 1am thong sd thich tmg thir hai ctia thanh phan dao ham D.

Cén luu y rang M chu ky tuan hoan & day gidng véi M chu ky tuan hoan néu trén &
buéc thiét 14p ngudng muc tiéu cua thanh phan tich phan I Vi vdy, quy trinh ndy bao
gém budc tinh toan, theo cac gia tri tuyét dbi cua tit ca cac hidu sb dudng kinh ctia M+1
chu ky tudn hoan va gia tri trung binh cla céc gié tri tuyét dbi cia tht ca cac hiéu sb

duong kinh ctia M+1 chu ky tudn hoan, dé thu duge d6 1éch tiéu chuén cla cac gia tri
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tuyét déi ciia tht ca cac hiéu sé duong kinh cia M+1 chu ky tuAn hoan, va thiét 1ap tir
1/100 dn 1/2 coa d6 1éch tiéu chuén dé 1am ngudng muc tiéu cta thanh phﬁn dao ham D.
Thong s6 thich g ctia thanh phan dao ham D ctia chu ky tudn hoan thtr i duge xac dinh

theo gi tri ban dAu ctia thanh phan dao ham D cua chu ky tudn hoan thi i.

S2: tinh todn, theo ngudng muc tiéu cta thanh phan ty 1& P va thong s6 thich ung

fuong (mg, dé thu dugc gid tri d& hiéu chinh ca thanh phén ty 1& P.

Cu thé 13, budc S2 bao gdm budc: tinh toan, theo hiéu s6 duong kinh cta chu ky
tuan hoan thtr i va ngudng muc tiéu cla thanh phén ty 1& P cta chu ky tudn hoan thi i va
thong s6 thich Gng tuong tng, bing cach st dung bidu thirc thi nhat, dé thu duge gia tri
da hiéu chinh cta thanh phan ty 1& P cta chu ky tudn hoan tht i, trong do biéu thuc thir
nhét 1a:

P =P

Leorrected (l_l)comcted

t
- Pi'-‘“"s}wld )X aiﬂl + jO (}Dien - Pilhreshold )X Bial

 biéu thi gid tri da hiéu chinh cta thanh phan ty 1& P cia chu ky

+(p.,

trong d6 P,

correctet

tuan hoan thtt i, P(i_l) biéu thi gia tri ban dAu cia thanh phan ty 1€ P ctia chu ky tuin

corrected
hoan thtt i, D, biéu thi hiéu s6 duong kinh cta chu ky tudn hoan thtr i, o, ~biéu thi
thong sb thich tmg thi nhat ciia thanh phén ty 18 P ctia chu ky tudn hoan thtri, B, biéu
thi thong s6 thich tmg thit hai ctia thanh phan ty 1& P ctia chu ky tudn hoan thwi, P,
biéu thi ngudng muc tiéu cua thanh phan ty 1& P ctia chu ky tudn hoan thu i, va t biéu thi
khoang thoi gian cua chu ky tudn hoan.

S3: tinh toan, theo ngudng muc tiéu clia thanh phan tich phan I va thong s6 thich
ung tuong ung, dé thu duoc gia tri da higu chinh ctia thanh phén tich phan L.

Cu thé 13, budc S3 bao gém budce: tinh toan, theo hiéu sb dudng kinh cua chu ky
tudn hoan thtt i, cac hiu s& duong kinh ctia M chu k¥ tudn hoan & truée chu ky tudn hoan
thtr 1 va ngudng muc tiéu cia thanh phén tich phan I ciia chu ky tudn hoan thit i va thong
s6 thich (g tuong tng, bing cach st dung biéu thuc tht hai, dé thu duoc gid tri da hiéu
chinh ctia thanh phan tich phéan I cta chu ky tudn hoan thi i, trong do bidu thic thit hai

la:
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t
. =l + . —=1 . =1 X,
Ilcorrected I(l_l)conecled (}DJCFK Ilthreshold ) X alal + ,[0 (|D.]err Ilthreshold ) Blaz

bidu thi gi4 tri da hidu chinh cta thanh phan tich phan I ctia chu ky

trong d6 I

corrected

tudn hoan thir i, I, bidu thi gié tri ban dAu ciia thanh phan tich phan I cta chu ky

Deomectea
tudn hoan tht i, D . bidu thi hiéu s6 dudng kinh cta chu ky tudn hoan thit i trong M+1
chu k¥ tudn hoan, m bidu thi gi4 tri trung binh cta cic gid tri tuyét dbi cua tat ca cac
hiu s6 dudng kinh trong M+1 chu ky tudn hoan, o, bidu thi thong s6 thich ung thir
nhét cia thanh phén tich phan I ctia chu ky tudn hoan thur i, P i bidu thi thong s6 thich
tmg tht hai cua thanh phan tich phén I cta chu ky tudn hoan thu i, L . bidu thi
ngudng muc tiéu ctia thanh phan tich phan I ciia chu ky tudn hoan th i, va t biéu thi
khoang thoi gian cua chu ky tudn hoan.

S4: tinh ton, theo ngudng muc tidu ciia thanh phin dao ham D va thong sd thich

{mg tuong tmg, dé thu dugc gié tri d hiéu chinh cta thanh phin dao ham D.

Cu thé 13, budc S4 bao gbm budc: tinh toan, theo hiu s6 duong kinh cua chu ky
tudn hoan tht i, cac hidu s6 duong kinh ctia M chu ky tudn hoan & trude chu ky tudn hoan
tha i, gia tri ban dAu cua thanh phan dao ham D cua chu ky tudn hoan thtr i va ngudng
muc tiéu ctia thanh phan dao ham D ctia chu ky tudn hoan tht i va théng sb thich tng
fwong tmg, bing cach st dung biéu thirc thit ba, dé thu dugc gid trj da hiéu chinh ctia

thanh phén dao ham D, trong d6 biéu thirc thit ba 1a:

SRR I 5 N N e TN %

biéu thi gi4 tri d& hiéu chinh cta thanh phé“ln dao ham D cua chu

trong d6 D,

corrected

ky tudn hoan thir i, D(i—l) biéu thi gi4 tri ban d4u cta thanh phén dao ham D cua chu
corrected

ky tudn hoan tht i, D, biéu thi hiéu s& duomg kinh cua chu ky tudn hoan thir j trong

M+1 chu ky tudn hoan, D, biéu thi ngudng muc ti€u cta thanh phén dao ham D cua

chu ky tudn hoan thir i, o bidu thi thong s thich ting thu nhét cta thanh phan dao
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ham D ctia chu ky tudn hoan thtt i, B, biéu thi thong s6 thich ung thir hai cta thanh
phin dao ham D cua chu ky tudn hoan thtt i, va t biéu thi khoang thoi gian ctia chu ky
tudn hoan.

103: theo cac gia tri dd hiéu chinh PID cua chu ky tudn hoan thir i, didu khién

dwdng kinh phat trién tinh thé ciia chu ky tudn hoan thir .

Sau khi thu duoc cac gid tri d& hidu chinh PID cta chu ky tudn hoan thir i, phuong
phép diéu khién PID duoc st dung dé diéu khién su phat trién tinh thé ctia chu ky tudn
hoan thir 1. Cu thé 13, phuong phap diéu khién PID c6 thé duoc sir dung dé diéu khién t6c
d6 phat trién tinh thé, va nho d6 diéu khién dudng kinh phat trién tinh thé, va phuong
phép didu khién PID ciing ¢6 thé dugc sir dung dé didu khién nhiét do phat trién tinh the,
va nho d6 didu khién duong kinh phat trién tinh thé.

Phuong phap didu khién su phét trién cua silic don tinh thé voi duong kinh khong
dbi theo cac phuong an thuc hién sang ché thu nhan cac gia tri ban dau PID cua chu ky
tudn hoan thtt i; hidu chinh cc gi tri ban ddu PID clia chu k¥ tudn hoan thir i, va thu
duoc céc gid tri da hiéu chinh PID ctia chu ky tudn hoan tht i; va theo céac gia tri da hiu
chinh PID ctia chu ky tudn hoan tht i, didu khién dudng kinh phat trién tinh thé ctia chu
ky tudn hoan thtt i. Phuong phép nay, bing cach hiéu chinh theo thoi gian thyc cac gid tri
PID ctia mdi chu ky tudn hoan trong quy trinh phat trién tinh thé v&i duong kinh khong
dbi, tw dong didu chinh mitc do didu khién sy phat trién tinh thé voi duong kinh khong
@1, nho d6 dé didu khién duong kinh tinh thé tot hon.

Trén co s& phuong phap diéu khién su phat trién cta silic don tinh thé voi dudng
kinh khong ddi theo phuong 4n néu trén twong ung voi Fig.1, phuong 4n khac dé thuc
hién séng ché d& xuAt phuong phap diéu khién sy phat trién cua silic don tinh thé voi
duong kinh khong déi. Phuong phap diéu khién sy phit trién cta silic don tinh thé voi
duong kinh khong d6i theo phuong 4n ndy sir dung phuong phap diéu khién PID, béng
cach tu dong hiéu chinh cac gia tri thong s6 PID trong céc chu ky tudn hoan bang céach st
dung hé théng didu khién c6 mét 16 ché tao tinh thé, nho d6 d& didu khién dudng kinh
tinh thé. Phuong phap nay chi yéu bao gdm céc bude: trudc tién, thiét 1ap céc gia tri ban

dAu tuong Gng véi gid tri P, gid tri I va gia tri D; sau do, thiét 1ap cac ngudng muc tiéu
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tuong Umg voi gid tri P, gid tri I va gia tri D va céc thong sb thich ing twong tmg voi gid
tri P, gid tri I va gia tri D, hi€u chinh céc gia tri ban dau, va xuit ra cac gia tri d& hiéu
chinh; va, cubi cling, bing céch st dung cac gia tri dd hiéu chinh twong ung véi gia tri P,
gia tri I va gié tr D, diéu khién duong kinh tinh thé bing cach st dung phuong phap diéu

Khién PID. Céc budc néu trén s& duoc mo ta chi tiét duoi day.
Budc thit nhat: thiét 1ap céc gid tri ban dau.

Phuong 4n nay bao gbm budc thuc hién vong tudn hoan véi t 1a khoang thoi gian
cua céac chu ky tudn hoan, trong chu ky tudn hoan th(t i, thiét 1ap céc gid tri ban dau cta

, L. va D

(l—l)correc‘ed

gia tri P, gid tri [ va gia tri D 1an lugt 1a P, (> vatinh dugc
corrected corrected

rang cac gié tri dd hi¢u chinh tuong Gng Vi cac gia tri ban dau P(i—l) , I(i_l) va
corrected corrected
D(i_l)oorrected la Picorrected ’ Iicorrecled va Dican’ected ’

, L. va D

9 cua gia tri P,
(1 )corrected

Vi du, khi i=1, cac gié tri ban dau P N
(1 l)con'ectcd (1 1)con-ected

gia tri I va gid tri D 1an luot twong ung 1a Py, I va Dy, va co thé tinh dugc rang cac gia tri

by

d3 hiéu chinh twong ung véi cac gid tri ban dau Py, Iy va Do la P, I va
correcte

corrected

lconecmd

\

Khi i=2, cac gia tri ban d4u cta gia tri P, gia tri I va gia tr1 D la P, va

>
corrected 1conec(ed

., vaco thé tinh dugc rdng cac gi4 tri d3 hiéu chinh tuong Umg voi cac gia tri ban

corrected

dau P, I va D la P L va D

s .
corrected corrected lcorrected 2c<>n'et:u:d ? corrected zcorrecled

I va

corrected

Khi i=3, cé4c gié tri ban déu cta gid tri P, gia triI va gid tri D la

2corrected ?

, va ¢6 thé tinh dugc rang cac gia tri dd hiéu chinh twong Umg voi cac gia tri ban

2cam:cted

dau I, va D,

corrected

la P, I,  vaD,

s s .
zconected corrected corrected 3corrected corrected

Céc gid tri con lai ¢6 thé duoc xé4c dinh theo cach gidng nhu vay. C6 thé tinh dugc

\

ring cac gia tri da hiéu chinh cta chu ky tudn hoan tha N la P , 1 va
Ncorrecled Nconeclcd

N

comrected
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Cac gia tri ban dau Py, I, va Dy dugc xéac dinh theo thuc nghiém. Trong quy trinh
san xuat thuc té, cac gid tri ban dau PID duoc x4c dinh theo d6 1éch cua duong kinh phat
tridn tinh thé thuc té so v6i dudng kinh tinh thé muyc tidu.

Budc thi hai: hiéu chinh céc gia tri ban dau.

Quy trinh cu thé d hiéu chinh céc gia trj d& hiéu chinh tuong img v6i céc gid tri
ban dau chi yéu bao gdm cac budc: thiét 14p cdc ngudng muc tiéu cia gid tri P, gid tri I
va gia tri D va céc thong s thich ung tuong Gng véi gid tri P, gid tri I va gia tri D; va
hidu chinh céc gié tri ban dau cua gié tri P, gid tri [ va gia tri D, va xut ra cac gia tri da
hiéu chinh. Cu thé 13, quy trinh nay bao gém:

Budc 1: trong chu ky tudn hoan thu i, thiét 1ap dudng kinh tinh thé muc tiéu, va tinh
toan hiéu sé gitta duong kinh hdi dap ciia hé théng tir hé théng didu khién va dudng kinh
tinh thd muc tiéu; va thu nhan céc hiéu sé duong kinh ctia M chu ky tudn hoan & trude

chu ky tudn hoan tht i.

Bude 2: thiét 1ap cac ngudng muc tiéu tuong Umg voi gia tri P, gid tri I va gia tri D

va céc thong sd thich ung twong tng véi gia tri P, gia tri [ va

. , L va D.
Lthreshold Lihreshold Tihreshold

gid tri D, va cac phuong phap thiét 1ap nay tuong tmg nhur sau:
a. thiét 14p ngudng muyc tiéu cla gia tri P P, . va céc thong sd thich tmg twong
Umg véi gid tri P

| trong chu ky tudn hoan the i, ngudng muc tiéu P

Linreshold

Ngudng muyc tiéu P,

duoc thiét 1ap bang tir 1/100 dén 1/2 cla gid trj tuyét doi cia D, .

Céc thong sb thich tng twong tmg véi gia tri P la: o va B, , trong d6 thong s6

o, duoc thiét 14p bing tir 1/1000 dén 1/10000 cla gid tri P, . va thong sb B,

al )corrected

duoc thiét 14p bang tir 1/10000 dén 1/100000 cua gid tri P,

)corrected
b. thiét 1ap ngudng muyc tiéu cia gid tri I I, ., va cac thong s6 thich tng tuong
Ung voi gid tri I

.+ trong chu ky tudn hoan thtr i, ngudng muc tiéu I

Lnreshold

Ngudng muc tiéu I
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duoc thiét 1ap bing tir 1/100 dén 1/2 clia gié tri trung binh clia cdc gid tri tuyét dbi ctia
D, , trong do gid tri trung binh cua céc gia tri tuyét dbi cia D P duoc mo ta trong sang
ché ding dé chi gié tri trung binh cua céc gid tri tuyét d6i ctia cac hiéu s6 duong kinh ctia
M+1 chu ky tudn hoan, tic 13, gia tri trung binh cla gia tri tuyét d6i ciia hidu sb duong
kinh ctia chu k¥ tudn hoan thir i va cac gid tri tuyét d6i ctia cac hiéu s6 dudng kinh cia M

chu ky tudn hoan & trude chu ky tudn hoan tht i.
Céc thong sb thich ung twong Gng véi gia trilla: o, va B, ,» trong d6 thong sé

o, duoc thiét lap bing tir 1/1000 dén 1/10000 cva gid tri I,y va thong s6 B,

a2 corrected

duoc thiét lap bing tir 1/10000 dén 1/100000 ctia gid tri I, -

corrected
c. thiét 1ap ngudng muyc tiéu cla gia tri D D; . va céac thong so thich ing tuong
img véi gid tri D

Ngudng muyc tiéu D, - trong chu ky tudn hoan thtr i, ngudng muc tiéu D,

Lthreshold
duoc thiét 1ap bang tir 1/100 dén 1/2 cua do Igch tieu chudn clia céc gid tri tuyét ddi cua
D, ., trong d6 do 1éch tiéu chuén cta cac gia tri tuyét dbi cta D, dugc md ta trong
sang ché ding @8 chi do 1&ch tiéu chuln cla cac gid tri tuyét dbi ctia cac hiéu sb dudng
Kinh ctia M+1 chu k¥ tuin hodn, tirc 1a, do 1éch tiéu chuén clia gid tri tuyét ddi ctia higu
s6 dudmg kinh ciia chu ky tudn hoan thir i va céc gid tri tuyét déi ctia cac hiéu sd dudng
kinh cta M chu ky tuan hoan & trude chu ky tudn hoan th i.

Céc thong sb thich Gmg twong tmg v6i gid tri D la: oy va B, , trong do thong sb

o duoc thiét 1ap bing tir 1/1000 dén 1/10000 cia gid tri Dy, . va thong s6 B,

a3 corrected

duoc thiét 1ap bing tir 1/10000 dén 1/100000 cta gid tri D,

corrected

Budc 3: trong chu ky tudn hoan thit i, tinh toan céc gia tri d hiéu chinh twong tng
vGi cac gid tri ban dductagidtriP, giatrilvagiatriD P, L va D, trong
d6 cac phuong phép tinh toan nay tuong tmg nhur sau:

a. tinh toén gi4 tri da hidu chinh tuong tmg cua gia tri ban dau cta gia tri P, bang

céch st dung biéu thic tinh (2):
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t
— L. . . — K. X D.
Plthreshold ) X alal + J-() (lDlen Plthreshold ) Blal

b. tinh to4n gid tri d& hiéu chinh tuong mg cua gia tri ban dau cua gia tri I, bang

P =P

Lcorrected (l—l)confected

+(p.,

cach st dung biéu thuce tinh (3):

t
Iicom:cled :I(i_l)comcted + (‘Djerr - Iithrcshold ) X aiaz + J‘O (’D.lcrx - Iil.l'ueshold ) X Biaz

c. tinh toan gi4 tri d4 hiéu chinh tuong ung cla gia tri ban dAu cua gia tri D, béng
cach stt dung biéu thirc tinh (4):

D . D, j{\[ K,[_lﬁ > ('DJW )2 D ] X0+ .[ (: [\/; ) > (‘D . )2 D ] xB,,

Y nghia ctia cac ky hiéu trong cac biéu thuc tir (2) dén (4) co thé xem & phan md ta

v& cac biéu thic tuong tng trong phuong 4n twong Gng véi Fig.1, va ¢ diy s€ khong m6
ta nita.

Phén mo ta sang ché s& st dung =N, turc 13, chu ky tudn hoan thtr N, dé lam vi du.

Trong chu ky tudn hoan thir N, gid tri tuyét d6i ctia hiéu sb duong kinh Dy gilta
duong kinh hdi dép cta hé thong va duong kinh tinh thé muc tidu bang 0,6, va do do
ngudng muc tiu Py ¢6 thé duoc thiét 14p ndm trong khoang tir 0,3 dén 0,006. Néu
gia tri ban d4u cua gia tri P P(N—l)correcte g béng 3, thi khoang gia tri ciia oty c6 thé bang
tir 0,003 dén 0,0003, va khoang gié tri ciia By~ c6 thé bang tir 0,0003 dén 0,00003.

Trong chu ky tudn hoan thir N, gié tri trung binh cta cac gia tri tuyét d6i cta tat ca
céc hidu sb duong kinh tir chu ky tudn hoan thit nhét dén chu ky tudn hoan thtr N bang

0,4, va do d6 khoang gia tri ciia ngudng muc tiéu Iy 6 thé béng tr 0,2 dén 0,004.
Néu gia tri ban du cia gia tri [ I(N_l)coxTect o bang 0,05, thi khoang gia tri clia o =~ €6 thé
bing tir 0,00005 dén 0,000005, va khoang gid tri ctia By, ©0 thé bang tir 0,000005 dén
0,0000005.

Trong chu ky tudn hoan thtr N, do 1éch tiéu chudn cua cic gia tri tuyét dbi ctia tt ca

c4c hiéu sb duong kinh tir chu ky tudn hoan thtr nhat dén chu ky tudn hoan thir N béng
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0,04, va do d6 khoang gia tri ciia ngudng muc tiéu Dy~ co thé bang tir 0,02 dén
0,0004. Néu gia tri ban ddu cta gia tri D D(N_l)mrrecte 4 bang 600, thi khoang gia tri cua

oy, c6 thé bing tir 0,6 dén 0,06, va khoang gid tri ctia By c6 the bang tir 0,06 dén

a

0,006.

Cu thé 13, trong chu ky tudn hoan thi N, thiét 1ap gid tri ban dau cta gia tri P

P =0,1, o, =0,003 va B, =0,0005, va gia tri tuyét d6i cua do

(N-T)corrected -

3, P,

corrected

léch cta duong kinh tinh thé trong chu ky Dy bang 0,6mm.

Theo bidu thic (2), nhén thdy ring P,  =3+(0,6-0,1)*0,003+0,5%0,0005 =

3,00175. Vi vay, trong chu ky tudn hoan th (N+1), gia tri ban ddu cua gia tri P duoc
thiét 14p bing P, =3,00175. Trong chu ky tuan hoan thir (N+1), ¢6 thé tinh duoc

corrected

rang gia tri tuyét dbi cua do6 léch duong kinh D(N+1) bang 0,05mm, va do d6 thiét lap

err

P

(N-+1)

= 0,005, Gy =0,003 v By, =0,0005. Theo biéu thirc (2), ¢6 thé nhan

threshold

thdy ring, trong chu ky tudn hoan thit (N+1) P =3,00175+(0,05-0,005)*0,003+
(N+1)mrmc

ted

0,045*0,0005 = 3,0019075. Do do, P(N+2)wmd duoc tinh theo gia tri d& hiéu chinh cua
chu ky tudn hoan thur (N+1) P(Nﬂ)wmd , va sau d6 phuong phép tinh toan tudn hoan dugc
thuc hién.

Theo cach twong tu, trong chu ky tudn hoan thtr N, gia tri ban dau I(N—l)con'ecte , va
ngudng muc tiéu I cua gia tri I va cac thong s6 thich tmg twong tng voéi gid tri I
o, VA By, duoc thiét 1ap, va gi4 tri da hi¢u chinh tuong Gng véi gid tri ban dAu cla
giatril I dugc tinh toan. Trong chu ky tudn hoan thtr (N+1), gia tri ban dau cla
gia tri I dugc thiét 1ap bang Lo > gia tri d4 hiéu chinh I(N+1)correcte , duoc tinh, va sau
d6 phuong phép tinh toan tudn hoan duoc thuc hién.

Theo cach twong tu, trong chu ky tudn hoan thit N, gia tri ban dAu D \ijcorrected va

ngudng muyc tiéu D, cla gid tri D va cac thong sb thich ing tuong tmg vdi gia tri D
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Oy, va BN“ duoc thiét 1ap, va gié tri da hiéu chinh tuong tng vdéi gid tri ban déu cua

giadtriD Dy duoc tinh toan. Trong chu ky tuén hoan thtr (N+1), gié tri ban dau cta

corrected

gid tri D duge thiét 1ap bing Dy, gid tri & hiéu chinh Dy, e duoec tinh, va

correcte

sau d6 phuong phap tinh toan tudn hoan duoc thuc hién.
Bude thit ba: didu khién duong kinh.

va Dy da tinh

corrected

Trong chu ky tudn hoan thr N, theo céc gia tri Py

corrected Neorrected
duge & bude thi hai, bing cach sir dung phuong phap didu khién PID, duong kinh tinh
thé trong chu k tudn hoan tha N duge diéu khién. Cu thé 13, phuong phap didu khién
PID ¢6 thé duoc sit dung dé didu khién tdc do phat trién tinh the, va nho do diéu khién
dudng kinh phat trién tinh thé, va chéc chén 13, phuong phép didu khién PID ciing c6 thé
duoc sir dung dé didu khién nhiét d6 phat trién tinh thé, va nho do didu khién duong kinh
phat trién tinh thé.

L4y phuong phép didu khién tdc do phét trién tinh thé bang cach st dung phuong
phép diéu khién PID dé lam vi du, trong quy trinh phat trién tinh thé véi dudong kinh
khong déi thuc té, bing céch diéu chinh téc do phét trién tinh thé, do léch ctia duong kinh
phat trién tinh thé duoc diéu khién. Vi, theo su anh huong dén tdc d6 phat trién tinh thé
clia céc gid tri thong s6 PID, céc gid tri ban dau phit hop dugc thiét lap, va nho d6 cac gia
tri ban ddu duoc hidu chinh d& diéu khién sy phét trién tinh thé. Nguyén 1y tinh toan dé
didu khién tdc do phat trién tinh thé béng cach st dung phuong phap diu khién PID nhu

sau:

V=V, +AD1*P+I“AD1*I+@*D
0 dt

trong d6 Vo biéu thi tbc d phét trién tinh thé ban dau, V biéu thi tdc do phat trién
finh thé, ADi bidu thi d6 léch gifta duong kinh phat trién tinh the thye té va duong kinh
phat trién tinh thé muc tiéu, Di biéu thi dudong kinh phét trién tinh thé, va t1 bidu thi
khoang thdi gian phét trién tinh thé.

Nhu duoc thé hién trén Fig.2 va Fig.3, Fig.2 1a cac dudng cong biéu thi su thay dbi
clia bién d6 thing gidng téc do kéo tinh thé va do 1éch dudng kinh tinh thd véi chiéu dai
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dudng kinh khéng ddi cta tinh thé trong quy trinh didu khién su phat trién tinh thé bing
cach st dung phuong phap didu khién PID, trong d6 gid tri P, gid tri I va gia tri D chua
duoc hidu chinh. L1 biu thi bién d6 thang giang cua téc d6 kéo tinh thé thuc té, L2 biéu
thi hiéu sb gitta duong kinh tinh thé thuc t€ va duong kinh tinh thé muc tiéu, truc sd &
bén tréi trén Fig.2 biéu thi gia tri cua bién d¢ thing gidng cla téc d kéo tinh thé, truc s
& bén phai bidu thi hiéu sé duong kinh, va toa do ndm ngang biéu thi do dai duong kinh
khong dbi cta tinh thé. Tir Fig.2 ¢6 thé thiy rang bién do thang giang clia tdc d6 kéo tinh
thé khong phai 1a hing s, trong d6 bién do thdng giang bang tir —30mm/h dén +60mm/h,
va bién do dat toi gid tri 90mm/h, va khoang thing giang cta hiéu s6 duong kinh 1a

+2mm.

Fig.3 1a cdc duong cong biéu thi sy thay d6i cta bién do thang giang tbc do kéo tinh
thé va do lach dudng kinh tinh thé voi chidu dai duong kinh khong dbi cua tinh thé trong
quy trinh didu khién su phat tridn tinh thé bing cach st dung phuong phap diéu khién
PID, trong d6 gié tri P, gia tri I va gia tri D d3 duge hiéu chinh. L3 biéu thi bién do thang
gifng cta tdc do kéo tinh thé thuc té, L4 bicu thi hiéu 56 giita duong kinh tinh thé thyc t&
va dudng kinh tinh thé muc tiéu, truc s0 & bén tri trén Fig.3 bidu thi gi4 tri ctia bién do
thang giang ciia tdc do kéo tinh thé, truc sb & bén phai biéu thi hiéu sb dudong kinh, va toa
d6 nim ngang biéu thi do dai duong kinh khong doi ciia tinh thé. Tt Fig.3 c6 thé thdy
rang, sau sy phat trién tinh thé véi duong kinh khong dbi bing 50mm, bién do thing
giang cta tdc d kéo dAu hiéu duy tri & trong khoang tir —15mm/h dén +20mm/h, bién do

gan bang 35mm/h, va khoang thing gidng cua duong kinh 14 £1mm.

Khi so sanh cac bién d6 thing gidng cua téc do kéo tinh thé va cac do 1éch duong
kinh trén Fig.2 va Fig.3, ¢6 thé nhan thiy ring, béng cach hiéu chinh ty thich img céc gia
trj thong s PID, mirc d6 diéu khién dudng kinh tinh thé c6 thé duoc didu chinh tu dong,
nho d6 didu khidn téc d6 kéo tinh thé va didu khién dudng kinh tinh thé t5t hon.

Phuong phép diéu khién su phat trién cta silic don tinh thd voi duong kinh khong
d6i theo cac phuong an thuc hién sang ché thu nhéan cac gia tri ban dau PID cua chu ky
tudn hoan thit i, trong d6 i>1; hidu chinh céc gid trj ban dau PID ctia chu ky tudn hoan thtt
i, va thu dugc céac gia tri dd hiéu chinh PID cua chu ky tudn hoan thi i; va theo céc gia tri

d3 hiéu chinh PID ctia chu k¥ tudn hoan thir i, diéu khién duong kinh phat trién tinh thé
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ctia chu k¥ tudn hoan thir i. Phuong phap nay, bing cach hiéu chinh theo thoi gian thuc
cac gia tri PID cua mdi chu ky tudn hoan trong quy trinh phat trién tinh thé v6i dudng
kinh khong ddi, tu dong didu chinh mirc d6 diéu khién sy phét trién tinh thé véi dudong
kinh khong d8i, nhoy d6 d& diéu khién duong kinh tinh thé t6t hon.

Trén co s& phuong phap didu khién su phat trién cta silic don tinh thé véi duong
kinh khong ddi dugc md ta trong phuong an néu trén tuwong Umg voi Fig.1, thiét bi theo
céc phuong 4n thuc hién sang ché dugc md ta dudi day, va c6 thé duoc st dung dé thuc
hién quy trinh theo cic phwong an thuc hién sang ché.

Phuong an thyc hién sang ché a8 xudt thiét bi diéu khién su phat trién cua silic don
finh thé v6i dudng kinh khong dbi. Nhu duge thé hién trén Fig.4, thiét bi diéu khién 40
bao gdm: modun thu nhan 401, médun hiéu chinh 402 va médun diu khién 403;

médun thu nhén 401 duge tao cdu hinh dé thu nhén céc gié tri ban du PID ctia chu
ky tudn hoan tht i, trong d6 cac gié tri ban dau PID c6 gid tri ban dAu ctia thanh phan ty
18 P, gié tri ban dau cta thanh phén tich phan I va gié tri ban dAu cua thanh phan dao ham
D, vai>l;

médun hiéu chinh 402 duoc tao cAu hinh dé hiéu chinh céc gia tri ban dau PID cua
chu ky tudn hoan tht i, va thu duoc cc gia tri da hiéu chinh PID cua chu ky tudn hoan
th( i, trong d6 cac gié tri dd hiéu chinh PID ¢6 gid tri d& hiéu chinh ctia thanh phﬁn ty 1€ P,
gi4 tri dd hiéu chinh ctia thanh phan tich phan I va gid tri d& hiéu chinh cta thanh phan
dao ham D; va

mbdun didu khidn 403 duoc tao cdu hinh dé, theo cac gia tri d& hiéu chinh PID cua
chu ky tudn hoan thu i, didu khién duong kinh phat trién tinh thé ctia chu k¥ tudn hoan
th i.

Theo phuong an thuc hién sang ché, mddun thu nhan 401 duoc tao chu hinh dé x4c
dinh céc gi tri da hiéu chinh PID ciia chu k¥ tuan hoan thir (i-1) dé 1am céc gi4 tri ban
dAu PID cua chu ky tudn hoan thu i.

Theo phuong an thuc hién sang ché, nhu dugc thé hién trén Fig.5, médun hi€u

chinh 402 bao gdm: modun thiét 1ap 4021 va modun tinh toan 4022;

mddun thiét 14p 4021 duge tao cAu hinh dé thiét 1ap, trong chu ky tudn hoan tht i,

-27 -

27/41



43202

ngudng muc tiéu cua thanh phan ty 1& P va thong sb thich tmg twong Ung, ngudng muc
tiéu ctia thanh phéan tich phan I va thong s thich g twong Ung va ngudng muc tiéu cua
thanh phﬁn dao ham D va thong s6 thich ing twong tng;

mo6dun tinh todn 4022 dugc tao cAu hinh @8 tinh toan, theo ngudng muc ti€u cua
thanh phan 13 18 P va thong s thich ing tuong tmg, 8 thu duge gia tri da hiéu chinh ctia
thanh phin ty 1& P;

modun tinh toan 4022 dugc tao cAu hinh d8 tinh toan, theo ngudng muc ti€u ctia
thanh phan tich phan I va thong sb thich tmg tuong Umg, dé thu duoc gia tri da hiéu chinh
ctia thanh phan tich phan I; va

m6dun tinh todn 4022 duogc tao céu hinh dé tinh toan, theo ngudng muc tiéu cua
~ thanh phan dao ham D va thong s thich tng twong tmg, d8 thu duoc gia tri da hiéu chinh
ctia thanh phan dao ham D.

Nhu duoc thé hién trén Fig.6, modun thiét 1ap 4021 bao gom: modun thu nhén 61,

mbdun thiét 14p 62 va modun tinh ton 63.

Theo phuong an thyc hién sang ché, modun thu nhén 61 duoc tao cAu hinh dé thu
nhan hiéu sb duong kinh cua chu ky tudn hoan thir i;

mddun thiét 1ap 62 dugc tao cu hinh dé thiét 1ap tir 1/100 dén 1/2 cua gia tri tuyét
d6i ctia hiéu sb duong kinh ctia chu ky tudn hoan tht i d 1am ngudng muc tiéu cua thanh
phén ty 1& P;

modun thiét 1ap 62 duge tao cAu hinh dé thiét 1ap tir 1/1000 dén 1/10000 cta gid tri
ban diu ctia thanh phin ty 18 P ctia chu ky tudn hoan thir i dé 1am thong s§ thich tmg thtr
nhét ctia thanh phan ty 1€ P; va

mddun thibt 1ap 62 dugc tao cAu hinh @& thiét lap tir 1/10000 dén 1/100000 cua gia
tri ban dau cua thanh phén ty 1& P cua chu ky tudn hoan thtr i d 1am théng sb thich img
thit hai cia thanh phan ty 1€ P.

Theo phuong an thuc hién sang ché, moédun thu nhén 61 dugc tao cAu hinh dé thu
nhan cac hiéu s6 dudong kinh ciia chu ky tuAn hoan thir i v M chu ky tudn hoan & trudc

chu k¥ tudn hoan tht i, trong d6 M<i-1;
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mo6dun tinh todn 63 duoc tao cAu hinh @8 tinh toan gia tri trung binh cua tAt ca céc
hiéu s6 duong kinh ctia M+1 chu k¥ tudn hoan;

mddun thiét lap 62 duoc tao cAu hinh dé thiét 1ap tir 1/100 dén 1/2 ctia gid tri trung
binh dé lam ngudng muc tiéu cua thanh phan tich phan I;

modun thiét 1p 62 dugc tao cdu hinh dé thiét 1ap tir 1/1000 dén 1/10000 cta gid tri
ban diu ctia thanh phan tich phan I ciia chu ky tudn hoan thir i @& 1am thong sd thich tmg
thtr nhét ctia thanh phan tich phan I; va

mddun thiét 1ap 62 dugc tao cAu hinh dé thiét 1ap tir 1/10000 dén 1/100000 cta gid
tri ban ddu ctia thanh phan tich phén I cta chu ky tuAn hoan thtr i d& lam thong s thich
{ing thir hai ctia thinh phan tich phan L

Theo phuong an thyc hién sang ché, médun thu nhén 61 duoc tao cAu hinh dé thu
nhéin cac hiéu s duong kinh cta chu ky tuAn hoan thtt i vA M chu ky tudn hoan & trudce
chu k¥ tudn hoan thu i, trong d6 M<i-1;

mddun tinh todn 63 duogc tao chu hinh dé tinh toan do 1&ch tiéu chudn cua tat ca céc
hiéu s6 dudong kinh cuia M+1 chu ky tun hoan;

modun thiét 1ap 62 dugc tao cAu hinh dé thiét 1ap tr 1/100 dén 1/2 cua d6 léch tiéu
chudn dé lam ngudng muc tiéu ctia thanh phan dao ham D;

mddun thiét lap 62 duge tao chu hinh dé thiét 1ap tir 1/1000 dén 1/10000 ctia gid tri
ban dAu cta thanh phan dao ham D cta chu ky tudn hoan th i d& 1am théng s6 thich ung
thtt nht cta thanh phﬁn dao ham D; va

mbdun thiét 1ap 62 duoc tao chu hinh dé thiét 1ap tir 1/10000 dén 1/100000 ctia gia
tri ban d4u cta thanh phan dao ham D ctia chu ky tudn hoan thtt i d8 lam théng s6 thich
tmg thi: hai ctia thinh phan dao ham D.

Theo phuong an thuc hién sang ché, modun tinh toan 4022 dugc tao cAu hinh dé
tinh toan, theo hi¢u sb dudng kinh cta chu ky tudn hoan th@ i va ngudng muc ti€u cua
thanh phin ty 1& P va thong s6 thich tng tuong tmg, bang cach sir dung biéu thie thit
nhét, d thu duoc gi4 tri d4 hiéu chinh ctia thanh phén ty 18 P, trong d6 biéu thic tht nhét

la:
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t
B Pi““es*wld ) % aiﬂl + .[o (}Dien - Pithreshold ) X Bial

trong do P, biéu thi gi4 tri d& hiéu chinh cua thanh phﬁn ty 1& P cta chu ky

corrected

P =P .,

Tcorrected (1~I)con’ected

tudn hoan tht i, Piy biéu thi gi4 tri ban dau cua thanh phan ty 1& P cta chu ky tun

hoan thir i, D, biéu thj hi¢u s6 dudmg kinh cia chu ky tuan hoan thir i, biéu thi
thong sb thich tmg thir nht ciia thanh phén ty 18 P cla chu ky tudn hoan thiri, B, biéu
thi thong sb thich tmg thi hai ctia thanh phan ty 18 P ciia chu ky tudn hoan tha i, P
biéu thi ngudng muyc tiéu cla thanh phén ty 16 P ctia chu ky tudn hoan thir i, va t biéu thi
khoang thoi gian cta chu ky tun hoan.

Theo phuong an thuc hién sang ché, modun tinh toan 4022 dugc tao cAu hinh dé
tinh toan, theo hidu sb dudong kinh va ngudng muc tiéu ctia thanh phén tich phén I va
théng s thich tmg tuong tmg, bing céch sir dung biéu thie thir hai, d8 thu duoc gia tri da

hiéu chinh ctia thanh phén tich phan I, trong d6 biéu thirc th hai 1a:

t
. =l + =1 . . |—=1 .
Ilcon’ec(ed I(l_l)conccted (’chn Ilt}\reshold ) X alaZ + ,[0 (‘DJen’ Ilthreshcld ) X Bla|2

trong d6 1, bidu thi gia tri d& hiéu chinh clia thanh phn tich phan I cta chu ky

corrected

tudn hoan thtt i, I bidu thi gi4 tri ban dAu cta thanh phan tich phén I cta chu ky

_l)conccted

tudn hoan thtr i, D, biéu thi hiéu s6 duong kinh cta chu ky tudn hoan th i trong M+1

chu ky tuén hoan, |D; ] biéu thi gid tri trung binh ciia céc gid tri tuyét dbi cua tat ca cdc

hiéu sé duong kinh trong Mi+1 chu ky tudn hoan, o, bi€u thi thong s6 thich tmg thu
nhét ctia thanh phén tich phan I cua chu ky tudn hoan thu i, B, i biéu thi théng s6 thich
{mg thtr hai cta thanh phan tich phan I ctia chu ky tudn hoan thw i, I, bicu thi
ngudng muc tiéu cua thanh phan tich phan I cta chu ky tudn hoan th i, va t biéu thi
khoang thoi gian ctia chu k¥ tudn hoan.

Theo phuong an thyc hién sang ché, moédun tinh toan 4022 dugc tao cAu hinh dé
tinh toan, theo hiéu s6 duong kinh va ngudng muc tiéu cua thanh phﬁn dao ham D va

thong sb thich ung tuong tmg, bing cach st dung bidu thirc thit ba, dé thu dugc gia tri da
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hiéu chinh cta thanh phén dao ham D, trong do bidu thirc thi ba 1a:

Dimmd =D () +£ \[ M1+ 1 Z ('Djerr )2 — Diumhom ] xoy + jot( \[ —l\ﬁ (4Djm )2 _ [)ithrcshold J X Biﬂ

trong 6 D, biéu thi gid trj d& hi¢u chinh cua thanh phén dao ham D cua chu

ky tudn hoan thtt i, D, bidu thi gi4 tri ban dAu clia thanh phan dao ham D cta chu

- )camacled

ky tudn hoan thir i, D, bidu thi hiéu sb duong kinh cua chu ky tuan hoan th i trong

M+1 chu ky tudn hoan, D, biéu thi ngudng muc tiéu clia thanh phan dao ham D cua

Lthreshold

chu ky tudn hoan thir i, o, biéu thi thong s6 thich ting tht nhét cta thanh phan dao
ham D cia chu k¥ tudn hoan thtr i, B, biéu thi thong sé thich tmg thir hai cta thanh

phan dao ham D cua chu ky tudn hoan thi i, va t biu thi khoang thoi gian cua chu ky

tuan hoan.

Thiét bi didu khién sw phat trién cua silic don tinh thé voi duong kinh khong d6i
theo céc phuong 4n thyc hién sang ché thu nhdn céc gié tri ban dAu PID cua chu ky tudn
hoan thit i, trong dé i>1; hiéu chinh céc gid tri ban dau PID clia chu ky tudn hoan tht i, va
thu duoc cac gia tri dd hiéu chinh PID cua chu ky tudn hoan tht i; va theo cac gid tri d&
hiéu chinh PID ctia chu ky tudn hoan tht i, diéu khién duong kinh phit trién tinh thé cia
chu k¥ tudn hoan thit i. Thiét bi nay, bing cch hiéu chinh theo thoi gian thuc cac gia tri
PID ctia mdi chu ky tudn hoan trong quy trinh phat trién tinh thé véi dudng kinh khong
ddi, tu dong didu chinh mtic d6 didu khién sy phat trién tinh thé v6i duong kinh khong
dbi, nhor d6 dé didu khién duong kinh tinh thé tot hon.

Nhu duoc thé hién trén Fig.7, phuong 4n thuc hién sang ché con @& xuét thiét bi
didu khibn su phét trién cua silic don tinh thé voi duong kinh khong dbi, trong d6 thiét bi
didu khién su phat trién cua silic don tinh thé véi duong kinh khong di bao gdm bd thu
701, bd truyén 702, bo nhé 703 va bd xir Iy 704, bd truyén 702 va bd nhd 703 duoc ket
ndi v6i bd xur Iy 704, bd nhé 703 luu trik it nhét mot 1énh méy tinh, va bd xtr Iy 704 duoc
tao cdu hinh dé nap va thuc hién it nhit mot 1énh may tinh, dé thuc hién phuong phép
diu khién su phat trién cta silic don tinh thé voi duong kinh khong dbi duoc mo ta trong

phuong 4n néu trén tuong Gng voi Fig.1.
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Trén co s& phuong phap didu khién sy phat trién cua silic don tinh thé véi duong
kinh khong dbi dugc mé ta trong phuong an néu trén tuong tng véi Fig.1, phuong an
thuc hién sang ché dé xuét vat ghi doc duoc béng may tinh. Vi du, vat ghi bat kha bién
doc duoc bing may tinh c6 thé 12 bo nh¢ chi doc (Read Only Memory, ROM), bd nhd
truy nhap ngiu nhién (Random Access Memory, RAM), dia compac-by nh¢ chi doc
(Compact Disc-Read Only Memory, CD-ROM), bang t, dia mém, thiét bi luu trir dit
libu quang hoc va v.v.. Vat ghi nay luu trit it nhAt mot 1énh may tinh, dé thuc hién
phuong phéap didu khién sw phat trién cta silic don tinh thé véi duong kinh khong doi

duoc mé ta trong phuong 4n néu trén tuong Ung voi Fig. 1.

Negudi ¢6 hidu biét trung binh vé linh vyc k¥ thuat twong tng ¢6 thé hidu ring tit ca
hodc mot s6 budc trong s6 cac budce dé thuc hién cac phuong én néu trén co thé duoc
thuc hién béng ph?m cung, va cling cd thé duoc thuc hién bang cach st dung chuwong
trinh d ra 1énh cho phén ctng thich hgp. Chuong trinh nay c6 thé duoc luu trit trén vat
ghi doc dugc bing méy tinh. Vat ghi néu trén c6 thé 1a bd nhd chi doc, dia tir, dia quang

va v.v..

Ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thudt twong tmg, sau khi xem xét phan
mb ta sang ché va thyc hién cic ndi dung dugc mod ta 0 trong do, s& dé dang tim ra céc
phuong an khac dé thuc hién sang ché. Sang ché nay nhim muc dich bao gdm moi
phuong 4n cai bién, str dung hodc thay dbi thich ing cla sang ché, trong d6 cac phuong
4n cai bién, st dung hodc thay d4i thich Gng nhu vay tudn theo nguyén Iy chung cua séng
ché va ndm trong pham vi hiéu biét thong thuong va cac phuong tién ky thuat thong
thuong thudc linh vuc k¥ thuét tuong ung khong dugc mo ta trong sang ché. Phan mo6 ta
sang ché ndy va céc phuong an thuc hién sang ché chi duoc coi 1a vi dy, va pham vi thuc
s va y tudng sang tao clia sang ché dugc xé4c dinh dya vao céac diém yéu cu bao hd kem
theo.

Cudi cing, can luu y rdng céc phuong an néu trén chi dugce dung dé giai thich vé
cc giai phap k¥ thuat clia sang ché nay, va khong duoc ding dé gi6i han pham vi ctia
sang ché. Mic du sang ché nay duogc trinh bay chi tiét dua vao cdc phuong an néu trén,
nhung nguoi co hiéu biét trung binh vé linh vuc k¥ thudt twong Umg can phai hiéu ring

van c6 thé thay doi cac giai phap k¥ thuat duoc néu trong cac phuong an néu trén, hodc
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tim ra cac phuong én thay thé tuong duong dbi v6i mot phan cua cac diu hiéu k¥ thuat
trong cac phuong an thuc hién sang ché. Tuy nhién, cac phuong 4n thay dbi hoic thay thé
nhu vay khong lam cho ban chét cua cac gidi phap k¥ thuat tuong ung vuot ra ngoai y
tudng sang tao va pham vi ctia cac giai phap k¥ thuat theo cdc phuong an thuc hién sang

ché nay.
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YEU CAU BAO HO

1. Phuong phép didu khién su phét trién cta silic don tinh thé véi dudng kinh khong doi,
trong d6 phuong phép nay bao gdm céc budc:

thu nhdn céac gid tri ban dau ty lé-tich phén-dao ham (Proportion-Integration-
Differentiation, PID) ctia chu ky tudn hoan thir i, trong d6 cac gia tri ban d4u PID c6 gia
trj ban dAu cta thanh phan ty 1& P, gié tri ban d4u ctia thanh phan tich phan I va gia tri ban
dau ctia thanh phén dao ham D, va i1,

hiéu chinh céc gié tri ban dau PID cua chu ky tudn hoan thi i, va thu dugc cac gia
tri d4 hiéu chinh PID cua chu ky tudn hoan thit i, trong d6 cac gid tri da hi€u chinh PID
c6 gia tri d& hiéu chinh ciia thanh phﬁn ty 1& P, gié tri dd hi€u chinh cta thanh phﬁn tich
phan I va gi4 tri d hiéu chinh ctia thanh phén dao ham D; va

theo céc gid tri da hiéu chinh PID ctia chu ky tuin hoan thi i, didu khién duodng

kinh pht trién tinh thé ctia chu ky tuan hoan thi i;

trong d6 budc hiéu chinh céc gia tri ban dau PID cua chu ky tuln hoan tht i, va thu

duoc céc gi4 tri da hiéu chinh PID clia chu ky tuan hoan thi i bao gdm cac budc:

thiét lap, trong chu ky tuan hoan tht i, ngudng muc tiéu cta thanh phan ty 1& P va
thong s6 thich Gmg tuong tmg, ngudng myc tiéu cta thanh phan tich phén I va thong s
thich ung tuong Gmg va ngudng muc ti€u cua thanh phan dao ham D va thong s§ thich
mg twong (mg; tinh todn, theo ngudng muc tidu ctia thanh phén ty 1 P va thong s6 thich
ung tuong Ung, dé thu dugc gia tri da hiéu chinh cta thanh phﬁn ty 1& P; tinh todn, theo
ngudng muc tiéu cla thanh phan tich phan I va thong s6 thich mg tuong tng, dé thu
dwoc gid tri da hiéu chinh cua thanh phén tich phan I; va tinh toén, theo ngudng muc tiéu
ciia thanh phan dao ham D va thong s6 thich tmg tuong ung, dé thu duoc gia tri dd hiéu
chinh ctia thanh phén dao ham D;

trong d6 budc thiét 1ap ngudng muc tiéu cta thanh phén ty 1& P ctia chu ky tudn hoan

thir i va thong s thich tmg tuong tmg bao gdm céc budc:

thu nhan hiéu sé dudng kinh ctia chu ky tudn hoan thi i, trong d6 hi¢u s6 duodng

kinh 12 hiéu s gitta duong kinh tinh thé muyc tiéu va dudng kinh tinh thé theo thoi gian
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fhue; thiét 1ap tir 1/100 dén 1/2 cta gid tri tuyét d6i ctia hiéu sb dudng kinh cta chu ky
tudn hoan thtr i d& lam ngudng muc tiéu cla thanh phan ty 18 P; thiét 1ap tr 1/1000 dén
1/10000 ciia gia tri ban dAu ciia thanh phén ty 1¢ P cta chu ky tudn hoan thir i dé lam
thong sb thich (g thit nhét cia thanh phan ty 1& P; va thiét 1ap tir 1/10000 dén 1/100000
cua gia tri ban dAu cta thanh phan ty 1& P cua chu ky tudn hoan thtt i dé 1am thong sb

thich tmg thir hai ctia thanh phan ty 1& P;

trong d6 budc tinh todn, theo ngudng muc tidu ctia thanh phan ty 1& P va thong s6

thich ing tuong ung, d8 thu duoc gia tri d hiéu chinh cua thanh phan ty 1& P bao gbm
budec:

tinh to4n, theo hiéu s dudng kinh cua chu ky tudn hoan thr i va ngudng muc ti€u

ctia thanh phan ty 1€ P va thong sb thich tmg twong Gng, bang cach st dung biéu thirc thir

nhét, d thu duoc gid tri da hidu chinh ciia thanh phén ty 1¢ P, trong d6 biéu thirc thir nhat

la:

t
- Pit.hreshold ) X aial + J‘O (’Dien‘ - Piv.hxeshold ) X Bial

bidu thi gi4 tri d& hiéu chinh cla thanh phin ty 1€ P cua chu ky

P =P

Leorrected (l_l)conected

#(p..

trong d6 P,

corrected

tudn hoan tht i, B biéu thi gid tri ban dAu ctia thanh phan ty 1& P cta chu ky tun

—1)corrected
hoan thr i, D, biéu thj hiéu s6 duong kinh cta chu ky tuan hoan thit i, o biéu thi
théng sb thich g thit nhit ctia thanh phén ty 18 P cla chu ky tudn hoan thtr i, B, bitu
thi thong s6 thich tmg thtr hai ctia thanh phan ty 1& P ctia chu ky tudn hoan thu i, P
biéu thi ngudng muc tiéu cta thanh phan ty 1& P cta chu ky tudn hoan thtr i, va t biéu thi
khoang thdi gian ctia chu ky tun hoan;
trong d6 budc thiét 14p ngudng muc tiéu cla thanh phan tich phan I cta chu ky tudn

hoan thit i va thong s thich tng twong tng bao gdm céc bude:

thu nhan céc hiéu sé duong kinh ctia chu ky tudn hoan thtt i va M chu k¥ tudn hoan
& trude chu ki tudn hoan tht i, trong d6 M<i-1;

tinh to4n gia tri trung binh cua tht ca cac hiéu sb dudng kinh cia M+1 chu ky tudn
hoan;
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thiét 1ap tir 1/100 dén 1/2 cta gia tri trung binh dé 1am ngudng muc tiéu cta thanh
phan tich phan I;

thiét 1ap tir 1/1000 dén 1/10000 cua gid tri ban dAu cta thanh phan tich phan I cua
chu ky tudn hoan thtr i @8 1am thong sd thich tng thi nhét ctia thanh phan tich phan I; va
thiét 1ap tir 1/10000 dén 1/100000 ctia gié tri ban dAu ctia thanh phan tich phan I ctia chu
I tudn hoan tht i d& 1am thong s0 thich tmg thit hai cta thanh phén tich phén L

trong d6 budc tinh todn, theo hiu sb dudng kinh va ngudng muc ti€u cua thanh phan

tich phan I va thong sb thich (g tuong (mg, d€ thu duoc gid tri d4 hicu chinh ctia thanh
phén tich phan I bao gbm budc:

tinh to4n, theo hiéu sb duong kinh va ngudng muc tiéu ctia thanh phan tich phan I

va thong s6 thich Gmg tuong tng, béng cach st dung bidu thirc thit hai, dé thu duoc gia tri

d4 hiéu chinh ciia thanh phan tich phan L, trong d6 biéu thtte thir hai 1a:

t
. =1 + .| =L . j . ' -1 X B.
Ilcorrected I(l—l)conecled (}D.lerr Ilthreshold ) X (xlal + 0 (‘D.lerr Il'.hreshold Blal

trong d6 I bidu thi gi4 tri da hiéu chinh cta thanh phan tich phan I cta chu ky

ected

tuén hoan thtr i, I bidu thi gi4 tri ban dAu cta thanh phan tich phan I cla chu ky

l-l)con'ected

tudn hoan thir i, D, bicu thi hiéu s& duong kinh ctia chu k¥ tudn hoan thr i trong M+1

D jm| bidu thi gia tri trung binh ctia cac gid tri tuyét dbi cua tat ca cac

chu ky tuén hoan,
hiéu s& dudng kinh trong M+1 chu ky tudn hoan, o bidu thi thong s thich ung thu
nhit clia thanh phin tich phan I, B, bicu thi théng s6 thich tmg tht hai ctia thanh phan
tichphan I, L, biéu thi ngudng muc tiéu cla thanh phéan tich phéan I cia chu ky tudn
hoan thtt i, va t biéu thi khoang thoi gian cia chu ky tudn hoan;

trong do budc thiét 14p ngudng muc tiéu cia thanh phan dao ham D cua chu ky tudn
hoan thr i va thong sb thich tmg tuong tmg bao gbm cac bude:

thu nhan céc hiéu s6 duong kinh ciia chu ky tudn hoan thtt i va M chu ky tudn hoan

& trude chu ky tudn hoan thi i, trong d6 M<i-1;
tinh todn do léch tiéu chudn ctia tit ca cac hiéu sd duong kinh ciia M+1 chu ky tudn
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hoan;

thiét lap tir 1/100 dén 1/2 ciia 6 léch tiéu chuén d€ lam ngudng myc tiéu cla thanh
phan dao ham D;

thiét 1ap tir 1/1000 dén 1/10000 ciia gié trj ban dau cta thanh phén dao ham D clia
chu ky tudn hoan tht i @2 1am thong sd thich Gng thu nhét ctia thanh phan dao ham D; va

thiét 1ap tir 1/10000 dén 1/100000 ciia gié tri ban dau ctia thanh phén dao ham D cua
chu ky tudn hoan th i @2 1am thong sd thich tng thir hai clia thanh phan dao ham D; va

trong d6 bude tinh todn, theo ngudng muc tidu cta thanh phan dao ham D va thong

s6 thich tng tuong tmg, d& thu dugc gid tri da hi¢u chinh cua thanh phén dao ham D bao
gdm budc:

tinh toan, theo hiéu sb dudng kinh va ngudng muc tiu cia thanh phan dao ham D

va thong s thich tmg tuong tmg, béng cach st dung bidu thirc thi ba, dé thu dugc gié tri

d4 hidu chinh cta thanh phan dao ham D, trong d6 biéu thirc thi ba la:

_ 1 2 t 1 2
Diwmc‘ed —D(i_l)cun’ected +(\/;+. 1 z (‘Djm ) B Diﬁmhfﬂd ]X OLiu? + J-O [\/M +1 Z (‘Djen ) B Diﬂueshold ] X BiaS
trong d6 D, biéu thi gia tri d& hiéu chinh ctia thanh ph?m dao ham D cua chu

corrected

ky tuan hoan thir i, D (1) biéu thi gid tri ban d4u ctia thanh phﬁn dao ham D cuta chu

k9 tudn hoan thir i, D,_ biéu thi hi¢u s dudmg kinh ciia chu ky tuan hodn th i trong
M+1 chu ky tudn hoan, D, biéu thi ngudng muc tiéu cla thanh phan dao ham D cua
chu ky tudn hoan thir i, o biéu thi thong s0 thich tmg thit nhét cia thanh phan dao
ham D, B, biéu thi théng s thich ¢mg tht hai céia thanh phin dao ham D, va t biéu thi
khoang thdi gian cta chu ky tudn hoan.
2. Phuong phép theo didm 1, trong d6 budc thu nhan cic gié tri ban dau PID ctia chu ky
tudn hoan thi i bao gdm budc:

xdc dinh cc gi4 tri da hiéu chinh PID ctia chu ky tuan hoan tht (i-1) dé lam cac gia

tri ban dau PID cua chu ky tudn hoan thi i.
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3. Phuong phéap theo diém 1, trong d6 budc thu nhan hiéu sb dudng kinh cua chu ky tudn
hoan thtt 1 bao gdm céc bude:

thu thap dudng kinh tinh thé ban dau ctia chu k¥ tuan hoan thi i;

thiét 1ap duong kinh tinh thé muc tiéu ctia chu ky tudn hoan thir i; va

tinh to4n, theo duong kinh phat trién tinh thé cua chu k¥ tudn hoan thtr i va duong
kinh tinh thé muc tiéu cua chu ky tudn hoan tht i, d& thu duoc hiéu s6 duong kinh cta

chu k¥ tudn hoan th i.

4. Thibt b didu khidn su phét trién cta silic don tinh thé voi duong kinh khong d6i, trong
d6 thiét bi dibu khién su phét trién ciia silic don tinh thé v6i duong kinh khong d6i nay
bao gdm bd xit Iy va bd nhd, bo nho lwu trit it nhit mot 1énh mdy tinh, va lénh may tinh
ndy dugc nap va thuc hién bing b xir Iy dé thuc hién cac budc trong phuong phéap diéu
khidn su phat trién cia silic don tinh thé v6i duong kinh khong dbi theo diém bét ky

trong s cac diém tir 1 dén 3.

5. Vat ghi doc duoc bing mdy tinh, trong d6 vét ghi nay luu trit it nhét mot 1énh may tinh,
va lénh méy tinh niy duge nap va thyc hién bing bd xir Iy dé thuc hién céc budc trong
phuong phép diéu khién sy phat trién cua silic don tinh thé véi duong kinh khong ddi

theo diém bét ky trong sd céc diém tir 1 dén 2.

-38 -

38/41



43202 30741

1/3
—101
Thu nhan céc gié tri ban ddu PID /
cua chu ky tuan hoan thir i
4 —102
Hiéu chinh céc gia tri ban d4u PID cua /
chu ky tuan hoan th& i, va thu dugc cac gia tri
d4 hiéu chinh PID cua chu ky tuan hoan thir i
—103

Theo céc gia tri d hi€u chinh PID cua
chu ky tudn hoan tht i, di€u khién dudng kinh
phét trién tinh thé cta chu ky tuan hoan thir i

FIG. 1

]
Jig

/ U\w/“*w .

,s Looihn g »%;
e




43202

2/3

/"401
Moddun thu nhan

| /"402
Mobdun hiéu chinh /

I /"403
Mbdun didu khién
Thiét bi diu khién

FIG. 4

401 -

| Thiét bi didu khién

Mo6dun thu nhan
4021-—|
" Medun
s | B-EHE
R CTI
\ | _tinhtoan _;
Mobdun hiéu chinh

Moébdun
diéu khién

p

/"403

FIG. 5

40/41



43202 "

3/3
61|4y-——-—-—-=-""=""""""""—- L 63
N s M
L s 0 4 L
6l ._.t.h_u.ll“b?._..l |_tinhtodn i1 4001
TN Npdan ' (
Lo iétlap .
: | MiCtlap_ " vodun thiét 1ap |
4022‘\- ————— 1T /’402
[——————~———77 A
R , L Mobdun
 Modun tBh 1000 | higuchin
401 —403
l | /
Modun Mbdun
thu nhan diéu khién
Thiét bi didu khién
FIG. 6
701
/'/ 704
B thu
B6 xirly 703
B truyén [J
, o B nh¢
Thiét bi didu khién
702

FIG. 7





