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UlI NO! DAU 

(Cho lti'n in thit hoi) 

elf dl{'11 fit fa m(il troll!!, 06 /lgilllh {'ong ngh(' mili I1I1QII Clla tile' k:;' 21. 6' \' i~;f 
Nom Irong v(JlIg 10 IId1ll Ire! I«i tid:", \'(J d(lc hi¢! Irollg IIhilllg nam tOi Xl/til hifn 

"flu Cdll lim vi'dJo IIJO lilian IW trillll d(i Jtp' h9C \'(J sau dt;li !tee nganl! co ditn 

tl(, Nlulm dap !l'llg IIIIlI cdu CliO thW tl ,'lngilii!1I d(lI, san xudr san pllti'm C(j 

di¢n tlf trell co .WI lIallg /JfC va killh I/ghifm qua /lilllng flam cilu.-vill ddi fll ('0 khf 

truy/n th(llig sang ('(j di¢1I fit, Vi(;11 May va D(lIIg ell (1M!) dll dllU/1l hi m()f 

clll((fllg !rillll khung clw rife doo tCJo d~'i h9(' ngJllh co dit/II til' dl dJo {(10 !{Ii 

cae k_y sU cua V if II do tfIt nghi¢p tqi cae tn(/tng dqi lu!e ky thUQl fmllg !luoe \'£1 

dao t(}O sinh vien dt;li h(!c Iron!!, luang {ai, 

Quyfll "Co di¢n tit ----cae tlIewl! ph6n CO' ball" nam ('-Ollg /O(1t sacll wi co 

difn III dU{/C biell soqn b6i cae can hq khoa lu)c trong nh()m hien soqn Xiao 

trlnh cho b() mbn "C(! diflZ tif" cuo 1M/, D5 gan mqt n6m ke'tlc klli ra mat hqn 

dQc quye'li "Cd di¢n tif -cae thanh plldll ("(I ban ", nl/(lm tac gia dil nh¢n dWfC 

nhilng .y kiell dong W5P qU)' bOll rua hq/J d(ic' Chl/ng toi dang bIen ~'o(}n nhii'ng 

({ifJ tii/p thea CJ1Cl f1/!,iinh Cd di¢/I (1(, dJf dillh (rang thang 212005 tijp "Co di¢n 

fu-!J{' thong trang chi/ tqo may "sf dWJC ghli thi¢u w1i b(jll dqc. 

Vi' thai gian Iupi hfP min Mn tal bdn ndy, mqc di( dil nJp nhcJt m()t s6' wli 

dung ni slla chi(a mr)t so' khilm khuyet Ironx bien soqn fiill d(iu, eh/illg toi CIUlc 

rang nin ron fhii'll s6t. Cluing toi xin chall thiinh cam (/11 bqn d(lc WI mong nh¢n 

d/,/{!c IIlurnx .}' kiefl d(ll1X gop fii/p t~IC de'tal /ifU d/wc hOOf! clllllli (rong Idll tai 

ballSou. 

Nhiing.y kiell d?ng X6P xin gUi vi: Vifl1 May \'(1 D!!!lg ql cang IIglllfP, .. U) 

Lang Hq, Da'ng Da, Hii Nqi. 

Cae lac gid 

3 



CHIfUNG 1. KHAI NI~M VE CO D1~N T~ 

1.1. LlCH SlI PHAT TRIEN CO [lIEN TlI 

Co di¢n tu EI thu~t ngii chi l'ioh vl!e khoa hQc cong ngh~ giao nhau giua co 

kh{ vai ky thu* di¢n-rli¢n tLt, uieu khien h¢ thong va cong ngh¢ thong tin. 

Tu cC1 di¢n tu, tieng i\..nh "Mechatronics" dl!9'c vict tal ella tiI ghcp giCi'a 

Mechanics va Electronics, duqc nglioi Nh<Jt sll dl,mg dau lien van niim 1975 [11 

trong vi¢c dieu khi6n dQog CC1 di9tl bang may tfnh. ThU(11 ngu nay sau d6 Ira nen 

pho thong (j NMt va nhanh chong <.1uqc nhicu nLIdc tren the giC1i Slr dl)og khi cae 

linh ki¢n di¢ll lir va tiep thea ia may tlnh duqc 511 dl,lllg ngay cang nhicu trang 

di~u khi0n thiet bj, d~c bi¢t trung cae h¢ thong san XU[It. 

Tae nhan chinh dan den vi¢c cd <.1i90 til thanh Ihu~t ngG' ph6 thong Ia khi nhu 

cau ve mt)t h¢ mon dao t,w rieng bi¢t, dQc l~p b,lt ngo duqc hinh thanh dl!a lren 

kha nang sir dl.Jng nang \lfc may tinh va thiel bj dieu khi~n so kh6ng qua dat, hIll 

hanh tl1o'Ilg d6i san trang cac vi~n nghien CUu va cac trl1ang d~i hQc. SI! phat 

tri~n linh ki~n thiet bj di¢n ttt s6 va khoa hQc may tinh trang nhiIng num 75-;. 80 

My nhanh dang kC kha nang ap dl,lng chung trang nhiing dlf an cong ngh¢ va s~n 

xuat. Trang khoilng thai gian nay cac vi~n nghien cuu va cae nha eong nghi~p <.15 

nh~n thuc ra sl! can thiet dao t<;ia I~i eha de kl SI1 Cd khi ve cae vftn de clla nganh 

da cong ngh¢ nay. D5 gfin 25 nam troi qua k~ tu khi thu~t ngu Cd di~n ttt duqc 

xem xet nhu la slf tich hqp ella kl thu(lt Cd khf. di¢n va di~n til, thl hi~n nay, thu~t 

ngu nay van Iu ml)t khii ni~m tien trien kh6ng nglrng, no eo cl. nghla chung Ian 

nghia ricng de su dl,lng. 

Rat ohieu nglioi co quan di~m "Cd di~n tu" 1a Tinh vlfc da cong ngh¢, phat 

trien tren co sCi eua oganh Cd khi truyen thong, ky thu~t di¢n tu va tin hQe. Sau 

day la mqt s6 djnh nghia ve Cd di~n tu ella mqt so co quan tel ehue: 

- Cd di¢n tLr 1a SI! ke't hqp ella ky thu~t ed khf. dieu khien di~n tiI va ky thu*t h¢ 

thong trang thiCt ke san ph~m va qua trioh (thea Nanyang Politechnie 

Singapore). 

- Cd <.1i¢n tu 1a Slf ket hqp dong v~n clla ky thu(lt Cd khi, dicu khien di¢n tu va tu 

duy h~ thong trong thiel ke sAn ph~m va cae qua trinh san xuat (thea Uy ban Tu 

van Phat tri~n va Nghicn eu.u Cong nghi¢p chim Au vic·t tat IRDAC). 
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- C(1 Ji¢1l tli la h¢ thong thiet kc va che t<..tO san phjm ma h¢ thong d6 eo d ehuc 

n[mg u1 khi vit chue n[mg uieu khi6n thu~t tmin tfeh hl,ip (theo trang 

'-:,'1echatronics Forum" (1 w.v.,'.w.) 

- ((1 cti~n tlr OU0C xcm xel nlut in Cil.c ung d~ng ky thu(lt d(lng thai (concurrent 

engineering) vilO thiet ke va tich hqp cae h¢ thong C(1-di~n tlr (theo truang D~i 

hqc Atlanta U.S.A). 

- ll¢ thong Cd di¢n tii lit may ouVC tfeh h0P v6'i cae h¢ thong uU0c i~p trlnh ho~c 

kha trlnh v6i sl! nh~n thuc. hm,lt dOng va truyen thong (theo Royal Institute of 

Tcchnology- Th!)y Di6n). 

- Co di9n tli la W ket h0P 3 cong ngh~ then chot: CC1 khi, di~n va di6u khi6n 

(theo Louisian State University U.S.A). 

- Cd ui¢n tll \3 st! kct hdp giua 4 mang kicn thuc: CO khL di~n tu. dieu khi~n va 

may tinh (theo giao su Kevin Craig khoa C0 khf vi K5' thu~t Hang kh6ng cua 

D<;ti h9C Renssenlaser U.S.A). 

Da s6 d.c truemg d<;ti hQc cua Anh. Duc, Ao, Uc d6u thong nhal quan oiem C0 

di~n tiI ht sl! ph6i h0P 06ng v~n clla kg thu~t cd khL di?n tii va cong ngM thong 

lin.v .. v .... Khong c6 mOt gioi h<,ln djnh nghia \'c thu~t ngii' CC1 di¢n tll. Ve ban 

chal. vi9c ung dl:mg CC1 di~n tl'r kh6ng phii la m9t cUQc cach ffi~ng khoa hQc kg 

thu~t. D6 \a mQt sl! tien trien. ung dl:mg ky thu~t mui nhat cua khoa h9C CC1 khi 

chinh xac, 11 thuyet dieu khien, khoa h9c may tinh, oi~n va ui¢n tl'r trang qua 

trlnh thiet kc de t~o nen nhilng san philm c6 khii nang tlIC1Ilg thich cao v6i nhi6u 

chuc nang. Dieu nay ua duqc nhieu nha thiet ke va ky su nhin thAy trucJc va dua 

vao s,ln pham eua ffilnh do v~y thl!C chat eae san phftm c0 di¢n til da ton tiJi va 

philt trien truoc khi c6 nhii'ng quan diem r6 rang Vt chung. 

Thea dong ljch sil. ua s6 dc h~ th6ng san xu,i't cung nhu de san pharo hang 

hoa duqc co khi haa hoan lOan khi c6 sl! hi¢n di~n clla dOng c0 di¢n ho~c thuy 

Jl!c lrong k6t cau, u61a xuat phat diifm. SI! xuat hi¢n cac hnh ki~n ban dtin trong 

th~p ky 50 va cac may tfnh ui¢n tii so trang nhilng nam 70 d~ t<;to nen nhiing h¢ 

th6ng n6i ghcp wong h6 giii'a ky thu(lt C0 khi vm ui¢n til, dieu khiifn vi tinh c6 

tinh da nganh cao tiep thea. Phan l~n cae san pham co di9n tl'r trang thai ki nay 

lien quan dcn ky thu~t servo. dUQ"c si'r dl;lng cho nhiing sAn phJm nhu ma elra II! 

dQng, may ban hang tl! uQng. eamera tt! dieu chlnh tieu elf v .. v ... Nhiing san 

pham co di9n tl'r the' h¢ nay da tht hi¢n dUQ"c kct cau dan gian hon trong cling 
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chue nang nha vi~e SLr dl,lng phuong phap oieu khi~n tien ti(\1, phu hQ'p vai co 

cau chap hunh dan gian. 

Trang nhung narn 80. Sl! phi.lt tricn eua eong ngM thong tin lurn Cae ky Sli 

nay sinh va bJt uau il.p dl,lng cae bO vi XLI Ii vuo de h¢ thong c(1 khi d~ cai thi¢n 

d~e tinh cua h¢ thong. May cong Cl,l, (hiet bi dieu khi~n so va robot ([(1 nen gQn 

han, trang khi cae lIng ul,lng trang lInh v'!c XC 4 bunh nhu ditu khicn d¢ng co 

di¢n tiI va cae b¢ phanh an to~1.ll tra nen pho bien. 

Con iJ th(lp ky 90, eong ngh¢ truyen thong da bo sung vao co di~n tiI tinh 

m~rn dca, hon hqp: cae san pham co the n01 ket thanh mi.tng Ian. Slf phat tritn 

nay t'.\o nen cae ehuc nang nhu v~n h1mh tlr xa cUc canh tay may, dieu khien h¢ 

thong san xuat qua m,:\ng. d(lt hang-thiet kc- t<;iO mau (protypc)- san xu{it trong 

mQt khoang khong gian va cung rQng v ... v. Cung thai gian nhiing cam biiin moi 

nho hC1n. tMrn chi sieu c,!c nho va cong ngh¢ mai ve kieh truyen d~Jtlg (actuator) 

duqc tang wang trang eac h¢ thong san pham maio Cae h¢ thong co -di¢n tu sicu 

nho (microrneehatranics) rna xu hliong phat lrien cong ngh~ sieu nh6 (nano 

technology) lrang the ky 21. 

St! rna mang dlf doan dlIQ'C trong thiet ke. pMt lrien san xuat, ky lhU(~t tt! 

dqng va san pham tieu dung dil k[Ch thieh va thuc day cae nha quan Ii va cae ky 

su thiet k( chc 1<:l0, khai thac eong ngh~ co di¢n tii. Di~u nay d~t fa Ihach thue 

trang dao t<:1o ve eong ngh~ ca di¢n tu de e6 th~ dap lIng cac nhu du trong ung 

dlJ.ng tl! d¢ng hoa trang cae ngl'mh eong nghi~p ke cii cong nghi~p tieu dung. 

Ve'dao 1(1.0, tu 1983 Vi~n Ky thu~t Nh(lt Ban- Singapo dil dua vao khoa dao 

t<:,o ky thu~t cd di~n tu (rneehatronies cnginerring) ehuC1ng trlnh 2 nam de dao 

t<:lo l<:1i ky Sli co khL Khoa giang dau lien mang ten "Mechatranies" eho ky Sli va 

hQe vien cao hQe (B.Eng/M.Eng) uuqe th,!c hi9n 6 twang D~i hQe Landcastcr 

(U.K) trong nam 1984/1985. Ke tir do cae khmi dao t",o ve eddi~n til bit dAu 

phat trien mi,lnh a tat cii cae nuac eong nghi~p ph{tt tri~n va dang phat trien. CA 

nhung nuae "can rong mdi" thu<)c vung ehau A-Thai Binh Dmmg eUng oil rAt 

nhanh nh';ly dua nganh d~1.O t<;to mai nay va~ giang d<.tY. Nhl1n.g nam dau tMp ky 

90, 4 truoog d~i hQe bach khoa ella Singupo co chuang trlnh 3 nam dao t';lo ehinh 

quy ky su Cd di~n tir. Truang d';li hQe TUT-Nh~t Him ia truCrng d';li hoc duy nhat iJ 

chau A dua Cd di~n tir vao giang' di;lY ehinh IhLIe nhu la m<)t khoa r(cng ella 

truOOg. Cung thai gian do, hau hel sinh vicn cac khoa ky thu~t d de truang d~li 

hQe khac a Nh~t dcu dUQ'c di.lY cae nguyen If Cd ban clla co di¢n tll va hliong 
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nghicn cuu trong llnh vl!c nay. a truang D<:ti h9C Sidney Dc cling da c6 cac khon 

dao t,.w va dp bang ky su thea chuyen nganh co u.i~n tu tu nhLrng nilm diiu 90, 

lier thea kh6ng lau Iii. d.c tnIO"ng (h,i hQc Curtin vii New South Wcles. a chilU 

Au, tu nam 1980 da: c6 c~c h0<:tt d¢ng co lien quan den d~lo t~\O cel di¢n tii, nhung 

khoa hQc chlnh thu-c ve co oi~n tii trong truang d~i h9C thi chi biit (HIU tu chuang 

trlnh rn(lt narn cao h9C tq.i truang o~i h9C Katholieke (Leuuven -Bi) trang 1986 

viI den 1989 truO"ng nay dii rna nganh oao t~o CC1 di¢n tiI. Nilm 1989 Trung t8rn 

Nghicn ct'ru co di¢n tiI thuQc truang D<).i hQc Twente (Ha Lan) oUq'c thanh l~p de 

pho! hqp cac chuang trlnh nghien cUu giiing d<:ty cua nha truO"ng. Trong narn 

1990 rn¢t 10<;lt cac truang d,!i h9C & CHLB Duc, Dan M,!ch, Ha Lan, Ireland 

(chau Au) oua co di¢n tu vao giang d<;ly. TiI 1992.;.-1996 Lien Minh Chilu Au oa 

tiii trQ' o~ thl!C hi¢n dlf an TEMOUS dua khoa hQc co di¢n tiI vao giing d'.lY t~i 

cac khoa co khi cua cac tnlang d<;li h9C: TV Bmo, cru, 11J PILeo, University 

Libre Bruxelles, University College Dublin, Johannes Kepler University Linz, 

Loughborough University of Technology, University Stuttgart. 

Ok truang d<;li h9c & Anh giang d'.l-Y co di¢n tiI, bat oau tiI TruO"ng 

Lancaster, tiep thea 1.1 cac truang D~i hQc London, Surrey, Dundee, Hull, BruneI, 

Loughbarough, Manchester va Leeds. a Bac My m~c du co rat nhieu tntemg d~i 

hQc hO<;lt d¢ng trang Tinh vlfc co di¢n tiI, nhlffig cho den 1995 van chua xua't hi¢n 

nhU"ng khoa giang d<.lY rnang ten "Co di¢n tiI". Den nay hau nhu tat cii cae truang 

Oi.li hQc ky thu~t cua My oeu da c6 khoa nay. nnh den 1999 tren the gi6i co 

khoiing 90 truang d~i hQC va vi¢n nghicn diu co dao t<).o giang d"y va nghien cuu 

ve. CC1 di~n ti'r [3]. Nhln chung, co di¢n tiI duqc cai la rn¢t nganh tich hqp cac doi 

K1 THUA.T CO KHi K1 THUA.T DlEU KHIEN 
(Mechanical engineering) (Conlrol enginerring) 

.8(mg h9C may '" / -m§u khien II! dong 
• Thiel ke may ~ -H~ Ih6ng cam bien 

~e!:r~~i~:~!~~;a~!!;:~g) /ca DI~N T~(C~tu:~~I~~~,;g)TfNH 
-Thiel ke vi di~n til va IC .H~ thong thOng tin 
.Vi XLI If -Cong ngh~ phan mem 
-H~ thong giao diEm XLI Iy & Iruye"n thong .Che tc)o pham mem 

Hinh 1.1 Cdc lfnh n(r duo lao hell quail dell cO di¢1l Ilr 



tLrqng ca ban dang ton t~i ella cac be? m6n co lien quan thea hlnh thuc khac vai 
truycn thong ph,it tricn ham Jam mQt nganh h9C. De dap (mg la nganh da cbng 

ngh~, gan vai sl! thay doi trong cau tnk chlICmg trlnh giang d<)y hW1ng ky thu~t 

(enginerring), nhj~u trliang d<:ti h9C thea d~c thu ricng clla minh da (hra ra nhfrng 

chuang trinh giang d~y khac nhau, my nhien phi~m vi uao t~o lien quan den co 

di~n tt'r thuang baa gam 4 ITnh vl!c the hi~n nhu hinhl.1. a day, nhfrng van d~ 
hQc thu~t duqc coi Iii. kh6ng the thieu duqc trong thiet ke san ph&m va guy trlnh 

chc t'!o san ph.lm la: khoa hQc may tinh, ky thu~t kfch truy~n dQng co khi-thuy 

Il!c-khi ncn -ui~n- di~n tt'r, ky thu~t ui~n- di~n tt'r- vi di¢n tu, dm bien, v~t li¢u, 

di~u khien va tl! uOng hoa, dQng II!C hQC va robot, CAD/CAM, OM va co sa du 

li¢u cong nghi¢p, v ... v. Trang do nhung ChLrC1ng trinh giang di.ly duqc coi la co sa 

cho dao t<:to co di¢n tu la thiet hi di dOng co di9n (Electromechanical Motion 

Device), di~n tu cong suat (Power Electronics) va vi di¢n tu (Microelectronics), 

vi xu If va giao di~n (Microprocessor and Interfacing), ca.c h¢ thong co ui¢n 

(Electromechanical Systems), nh~p man co di¢n It'r (Introduction to 

Mechatronics), If thuyet cac h¢ thong di6u khien va dieu khien cac h¢ co di¢n tu 

(Control systems Theory and Control of Mechatronic Systems), cae h¢ thong co 

di¢n tu va cae cau truc thong minh (Mechatronic System and Smart Structures), 

cac h¢ thong co di~n tu sieu nha (Microelectromechanical Systems) va cac h¢ 

thong cadi~n tu nano (Nano electromechanical Systems). 

1.2. SAN PHAM CO 81~N Tl! 

1.2.1. T6ng quan 

Nhli v~y sl! ph<it trien khoa hQc cong ngh¢ ky thu~t nhanh chong cho phcp 

san pham, h¢ thong cong nghi¢p tien tri6n tu d<!-ng co khf hoa thOi ki dau uen 

d:;tng tich hqp co- di¢n sau do uen co di¢n tU -tl! dOng c(mg va ngay nay lo~i co 

tinh nang thl!c hi¢n linh hO<;lt, thong minh (gQi tit la san pham co di¢n tu). Cac 

san pham cO" di¢n til chi th~t Sl! phal trien m<.tnh trong n~n san xuat cong nghi¢p 

va nen kinh ic hang hoa cuoi the ki 20 va co m~t trong hau het cae nganh kinh te 

quoc dan nhu sinh hQc, y hQc, cong nghi¢p vO tn,l, cbng nghi¢p san xuat v .. V. Tu 

nhung db dung thuang nh~t nhu dau CD, may gi~t. dau video, may anh tl! d9ng, 

may photocopy, IO{li thiet hi kha lint u9ng nhung con kern thong minh dcn 

nhO'ng s~{n phfrm the h¢ nhting cam bien thong minh u.e thu nh~n cac moi tnrang 

xung guanh thea thai gian thl!C, co cae bang m'.lch st'r dl,mg d.c dO' li~u, co diu 
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"hQc t~p" ue phat tricn w sa kien thue va cae h(l kfch hO<;1t "thong rninh" de thl,l'e 

hi¢n cae nhi~m Vl,l theo yeu cau. M¢t so san philm co khil nang nhu can nguoi, vi 

ell,! eo the nh~n biet toe u<), uieu chinh toe d¢, nh~n biet duqc cac elf chi va "hQe 

btmg each nhln". NhCi'ng san phfim nay eo the sap xep theo thli tL! d¢ "thong 

minh" tang dan nhu: cae may eang el,l CNC, cae trung tam gia eong, h~ thong 

cong ngh~ gia cong linh hO<;lt (FMS), eric may cang cl,! the h~ m6i nhu may gia 

cang toc d¢ cao (HSC), hexapod, cac robot dao ngAm, nguai may va nhCi'ng nam 

euoi eua the ki 20 Ia nhilng h~ thong thiet b, "thong minh" sieu nh6 v .. v. SI! phat 

trien va tfnh n6i tr(li eua eo' di~n ti'r t<;to eho cae san pham va h~ thong thl,fe hi~n 

t6t han, linh hO':lt han, thong minh hem trang chue nang va ca trang khii nang v~n 

chuyen, giao tiep truyen thong. Xu the sim phim va M thong san xuat theo 

huang eo' di¢n ttl duang nhu Ia khang the trilnh khoi trang thaeh thue eua sl! tien 

b¢ eong ngh~ ky thu~t. Ca di~n ltl eung eap cae giiii phap tilt yeu de thoa man 

nhu cau th! truang. Cac san phfim CC1 di¢n til tieu bieu cho the h¢ san ph£m mai, 

eo the phan 10<;li nhLC sau. 

1.2.2. Philn lo~i theo IInh vl1c sit d,!ng 

Sau day la m¢t so vi dl,! phan 10<;li si'm phfim ea ui~n ul thea l"1nh vl!c Slr dl,mg: 

Trang y hqc: 

Cae lo~i thiet hi cit lap; cae thiet bi thi nghi~m ve ADN, nhfin ban phoi; cae 

may chieu cae 10<;li tia chl,!p: X, lase, caban; eac thiet bj m6 n¢i soi, v .. v. 

Trang c()ng nghifp: 

Cric lo;:ti may cang nghi¢p tl,f u¢ng duqc dicu khien khien thea chLCC1I1g trInh, 

FMS (h¢ thong eong ngh~ san xuat linh hO<;lt ). CAD-CAM, nguoi may. ca.c h¢ 

thong tl! dting, kho tang tlJ d¢ng, cong el,! v~n ehuyen thong minh, v .. v. 

Trong win phung: 

Day 1a h~ thong m,.mg cang tac, co Stl dl,!ng may tfnh (nhu h¢ thong tin quan 

II), cac thiet bi van phong (may tinh, may fax, may in laser), v ... v. 

Trong Iinh hoC}t gia dinh: 

H¢ thong thong tin ve nM eua, san pham lieu dung (audiol thiel bj nghe 

ohin, may gi~t v ... v.), h¢ thong baa v¢ nha cua, de lo~i robot phl,lc Vl,l, a to, gara 

o to tl! d¢ng, v .. v. 

]() 



1.2.3. PMn loai thco ky thuat he thong 

Sdl1 phdm dan la nhfrng sAn pham linh hO'!-t. thl!c hi~n ch1.1c nang dUng mQt 

mloh nhtI may CNC, thiet bi v,~n chuyen thong minh, v~t gia dlJ-og thong minh 

y .. v. 

H¢ lh(fng td lU;p d.c san pham cO di¢n til trong qua trioh co quan h¢ CI,l the 

nao do nhu: 

• Day Chl(Will hip rtip dong ho, lap va h9P d<)og ca, dong bao goi, v .. v. 

• Day cllllY/IISdll xlIiit Ii vi. may nco khL, v .. v. 

H¢ rh(/nK tich IWp: nie san pham cO di~n tu thanh pMn co quan h~ m~t thiet 

oh\!: 

• TI/ d(mg hod sdn :(lui!: M thong gia cong linh hOi.!t (FMS), h~ thong san 

xuilt Ilch hqp vi tinh (OM), v .. v, 

• TI.r dejllg hod cdng l1ghi¢p dan dlff!g: thiet bj san xuat va lip fap 6 t6, tau 

thong minh, toa uha thOng minh, y ... v. 

Nhu the hi90 iJ Iren. nQi dung ella cd di¢n Itt hi filt r(log. Nhilng Vall d6 eua 
co di~n tu tren quan diem CO' khi dUQ'C cho rAng lit Sl! rna r(Jng va b6 sung ca.c 

sensor cho h~ thong ca, cac thanh phfin kich ho~t (ca cau chfi'p hanh) tien tien 

han so vai h¢ ca khf truy6n thong va duQ'C di6u khi~n bOi may tinh. Kha nang 

truyen th6ng giua cac h¢ thong tMnh pMn da lam tang CtICmg dang ke tinh nang 

clla san pham co di~n tv. De thiel ke va che t~o cac sim pharn the h~ mC1i, oguoi 

thiet ke· do mim r6 du<;IC ca.e tMnh philn ca ban clla rn9t san pharn ca di¢n tii. 

1.3. BAe TRUNG ellA sAN PH AM eo BIEN TU 

1.3.1. He thong 

D~\e tnIng ella rnQt giai phap 

cd dj~n til trang thiet kc ki thu~t 

la tfeh hQ'p c6ng ngh~ di~n ttr, 
may tlnh va h¢ thong Cd. Trang 

• 
£lau '.'ao 

Hinh 1.2 : M6 lIillll h{lp dell 

d6 h¢ thong co thuang dan gian, it chi tiet han de hu6ng tC1i rnQI M thong c6 tloh 

nang thl!C hi¢n eao han, de di6u khien, nang d¢ng han so vai the h¢ truC1c do. 

Thu~t ngu hay dUQ'c dung trang ca di~n til la h~ thong. M¢I h¢ thong c6 the 

dUQ'c xern nhtI mQt ht)p den c6 dau vao va dau ra (hlnh 1. 2). GQi 1<1 hQp den vi 

II 


