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"Cuon sach nay duqc xuat bi'm trong khuon kh6 Chuang trlnh Dao t<;to 
KI su Chat luqng cao t<;ti Vi~t Nam, voi si! trq giup cua B¢ ph~n Van h6a 
va Hqp tac cua D<;ti SU quan Phap t<;ti nuoc C¢ng hoa Xii h¢i Chu nghia 
Viet Nam". 

"Cet ollvrage, publie dans Ie cadre dll Programme de Formation 
d'/I/genieurs d'Excellence au Vietnam beneficie dll sOl/tien dll Service 
ClIltllrel et de Cooperation de I'Ambassade de France en Republiqlle 
socialiste dll Vietnam". 
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DieD ttl hoc 
• • 

(Tdi ban ldn (hit' hai) 

JEAN - MARIE BIlliBEC 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 
truong Lixe Saint - Louis a Paris 

JEAN-NoEL BRIFFAUT 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 
twang Lixe Descartes a Tour 

PHILIPPE DENEVE 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 

twang Lixe Henri - Wall on a Valenciennes 

THIERRY DESMARAIS 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 

truang Lixe Sainte-Marie Fenelon 6 Paris 

ALAIN FA VIER 

Giao su giang d'.lY cac lap dt! bi d'.li h9c 

twang Lixe Champollion 6 Grenoble 

MARC MENETRIER 

Giao su giang d'.lY cac lap dt! bi d'.li h9c 

twang Lixe Thiers 6 Marseilles 

BRUNO NOEL 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 

twang Lixe Champollion a Grenoble 

CLAUDE ORSINI 

Giao su giang d'.lY cac lap dt! bi d'.li h9C 

twang Lixe Dumont - d'Urvilie a Toulon 

Nguoi dich : VAN THE MINH 

NHA XUAT BAN GIAO OVC 

Nam thU'hai 
MP-MP* 

PT-PT* 
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Electronique 
JEAN· MARIE BRESEC 

Professeur en Classes PnSparatoires 

au Lycee Saint Louis 11 Paris 

JEAN-NOEL BRIFF AUT 

Professeur en Classes PnSparatoires 
au Lycee Descartes a Tours 

PHILIPPE DENEVE 

Professeur en Classes Preparatoires 

au Lycee Henri - Wallon a Valenciennes 

THIERRY DESMARAIS 

Professeur en Classes Preparatoires 

au Lycee Sainte-Marie-Fenelon a Paris 

ALAIN FA VIER 

Professeur en Classes Preparaloires 

au Lycee Champol1ion a Grenoble 

MARC MENETRIER 

Professeur en Classes Preparatoires 

au Lycee Thiers a Marseilles 

BRUNO NOEL, 

Professeur en Classes Preparatoires 

au Lycee Champollion a Grenoble 

CLAUDE ORSINI 

Professeur en Classes Preparatoires 

au Lycee Dumont - d'Urville a Toulon 

fTTl=++lH HACHEITE 
lntj±j Superieur 

2de annee 
Mp· MP* 

PT·PT* 
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B9 giao tr1nh nlly co I](':n quan den cae ehmmg trlnh mai ella die lo'p dt[ bi van cae tn1cmg D'.1i hge, duqe flp 
dl,lI1g eho kl tt[u truang thang 9/1995 doi vai cae lap nam thCr nhilt MPS!, PCSl va PTSI, va eho k'i tt[u twang 
th~ing 9/1996 doi vai cae I6p nam thCr hai MP, Pc. PSI va PT. 

Iheo tinh thrill eua de ehuong tr'inh mai, thl b9 gi~lo tr1nh nay dLf::l fa m9t SI;!' d6i mai trong vi¢e giang d<;lY mon 
Yflt II a cae lap d~r bi d<,li hoe. 

• Tlai vai truycn thong da in sau d{lIn net, ma theo do Y~t If bj xep vao hlmg mon hoe th(r yeu sau toan hge VI 
eae hi¢n tLrqng da bi ehe Iflp bai khfa e<,mh tfnh toan. Tuy nhien a day cae tae gia dii eo gtmg thu xep d~ d~t toan 
h9C vao dung eha ella no bflllg caeh lfu tien d[m dflt tLr duy va IZlp lu~n v~t If, dong thai nhfln m'.lnh len cae tham 
so eo y nghla va cae he thCre d5 kel hqp chung h,li vai nhau, 

• V(lt Ii la m9t mOil khon hge thLre nghi~1l1 [len phili duqe giang d,~y thea tinh thiin do. Cae tac gia d5. quan tam d~c 
biet den vi¢e mo u\ eae thiet bj thi nghi¢m nhlmg vlm khong bo qua khfa eZlllh tht[e h~lI1h. Mong sao nhfrng co gfmg 
ella cae lac gii\ se thue dfiy thay va trQ cai tien ho~c t<,lo ra cae hoztt d9ng thi nghi¢m luon luon day chat sang tZIO, 

• Y,}t If khong phili III m9t khan hoc eoi thuang v~t eh5t, ehi ehu trong den l~p lu~n tnlu tuqng ma dt.'rng dung 
vai thuc ti~1l cCJng nghe, Mbi khi van de dU'qe neu !en, thl cac tae gia dii danh m9t ehb xung dang eho cae lip 
dung khoa hge hay eong nghi¢p, dOe bi¢t dd kfeh thfeh cae nhi'! nghien CCfU vi'! kl sU tuong lai . 

• Y~t If khong ph<li Ii:! tTI91 khoa hoc thieu tinh dOc dao V~l vlnh hiing, ma v~t If la siln phfrm eua m¢t thai dzti va 
kh6ng tLr taeh ra khoi phi.lm vi hO'.lt d¢ng ella con ngLrai. 

Cac lac gill dil khong eoi tllLrang cae clr lieu heh Slf cac khoa hge trong vi¢c mo ta st! bien deli ella cac mo hinh 
Ii thuyet eLing nhu thay the cae thi nghi¢11l trong boi dnh ella h9. 

Nhom \{IC gii\ ma .lean-Marie Brebce dii phoi IH/P, gom de giao sU cac lap dV bi rat tung trai, dii tham gia eh5m 
nhieu kl thi tlly~n van cae twang Dai h9C va co nang It[e khoa hge caa dLrqc m9i nguai nhat tri eong nhfll1. 
Nhl)m nay co quan he m(lt thiet vai de lac gi,\ ella de b¢ giao trlllh cua Durandeau va Durupthy cho c;'(p hai 
de tmang trung h9C (tLl'O'ng dll'O'ng trung h9C ph6 thong ella Yi¢t Nam). Saeh eho elie lap du bj dii ke tiep hoan 
h,IO sfleh a dIp trung h9C d ve hlnh thtl'c, Il¢i dung l?tn y Wong. 

Chung toi bao dZl111 rflllg de cuon saeh nilY Ii) nhLi'ng cong ql quy bau eho sinh vien d~ ehurin bi co hi¢u qua 
eho dc k1 thi luye'n, cling nhu d~ e6 dl!'qe m9t st! trau doi khoa hge vifng ehrle, 

J.P.DURANDEAU 

Cuon slich duqe chia thiinh hai ph{ln Ian. cae cong e~l va ling d~lI1g eua chung: 

Ba chuong dill danh cho dc van de CO' so eua dien d911g h9c co dua vao cac eong ey khac nhalJ, cac dtnh lu~t 
(KIRCHHOFF) va djnh If (THEVENIN, NORTON va MILMANN). Vi¢c phan tfeh 1l19t tin hi¢u luiin hdll1 thanh ehu6i 
FOURIER duqc de eflp ti m] vai nhieu vi duo 

Cac ehuong liep theo danh de' nghien eCru hoan chinh ve de b9 1ge (b¢ l<,>e thong thap hO(le b¢ 1ge thong eao 
bae I hoac b(le 2, by I<,>e thong d,\i), Gie chuong trlnh mo phOng eho phep quan sat hanh vi ho~e anh huong eua 
cae b¢ 1ge doi vai eac tin hi¢u tllnn hoan kh5e nhau. Ket qua duO'c ph an tfeh trt[e tiep ho~e thong qua eac thong 
tin ve ph6 clla tin hi¢u. Cae bie'u do ti¢m eZll1, de d~e tfnh tfeh phfll1 ho~c vi phan ella dc b¢ 1ge se duqe de c~p 
ti mi. 
Vi¢e th~re hi¢11 th~fC te eua Ivai b¢ 19C cling se duqe noi den (b9 1ge vi phan va b9 19C tfeh phfll1 dung khuech 
d~li tfllh tofll1, b¢ 19C c<mg huong bang t~l ehuye'n m~eh st.'r dyng duqc nhu bl'? phfrn tfeh ph6). 

M9t khoi llfqng rilt nhieu cac hlnh do thi va moi lien h¢ thuang xuyen giifa If thuyet Vl1 thVe te eho phep 
hi~ll r6 ve man di¢n tLf nay. 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



__...._c luc 
• 

LOi noi diill .................................................................................................................. 5 

Ml./(·/~/(, .................................................................................................................................. 6 

1 Co sa cua di~n d¢ng hQc .. ...... ..... ............... .................... ........ ...... ................ .............. ..... 7 

2 cac cong Cl;! cua di¢n u¢ng hQc ............................................................................................. 33 

3 Philn tfch dil!u hoa m¢t tin hi(!u tuun ho~m ............................................................................... 57 

4- Tac dl;!ng cua cac b¢ IQc dan gian len tin hi~u tuan hoao ..... ............................ ..... ................... 85 

S D~c tinh vi philo va tlch philo cua b¢ IQc .. ............................................................... ................. 130 

6 Vi dl;! cac b¢ IQc b~c 1 va b~c. 2 152 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



? ? co so CUA 
DIEN DONG HOC 

• • • 

Phdlll/(I), .W7 n/ule I~fi dic dfnh III(lt thong dung Clla 
difn d(mg //{!C ('Illig l'(li ('([C ngllyen fiie Chl/lIg mil/IT ]'([ cae 

die'll ki~n de'l(flg 111,IIIg ('(Ie dfnh /lI~lt 1/(/)', Cdc dinlt III(it lI<1y 
hao gom ((/c dfllh JII~lt ('Ila mo In'lIh KIRCHHOFF trang p1iep 

g(ln {hillg ('hll<lll dlfllg (P,G.D,CD.) IIl(i d do hit/II t/{(/lIg trl do 

SI/ truye'n till hit/ll ('() the' h6 qua, \l (li gid thief lUI)'. ('(Ie lI/(ICh 

di~n sf (ba/c phon tich IIllff hI t(IP 1t(!P nhi(ng linlt kit/II dillh .rtf 

111(1 (In' co ('(kh kef 1161 (top/j) ('(Ie iiI/it kifll /(} dlf(!c lIIeJ tei. To 

se-khong qllwi tlim t6i kich tll/foC 1'(1 khodng c/ICh gillii u/e 

/illlt ki~lI. 1'1 uk tinld~1I trollg IIIWh co; II/Ilf dlf(!,' tntye'lIl1/(!t 

uk" II {(' t" iii " 

7 

M • 
I u /\ 

e t c u . 
• Nhac lai d,c dinh Iu~t thong dl,mg cua 
di~n d(>ng hqc. 
• Neu mot cach chfnh xac hem v~ cac di~u 
ki¢n phep gan dung chu&n dung. 

£)II~U CAN BIET TRUdc 

• Cac kie'n thuc v~ m<;l.ch di¢n. 
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I Cae dinh lu~t thong df.;lng 

1.1. B,nh lu~t OHM C\}C be;> 
6 trong mOt v~U dan co nhi€u phan tlr mang di~n chuyen o<)ng. Giii 
thiet v~t dan Iii b the rdn, nhu v~y trong long no co the co hai lo<;ti 
phan III mang oi9n, 00 Ia cac electron fI/ do (phan ta mang di~n tich 
am) vii cac hJ (phan tlr mang oi~n tfeh dwmg). 

Du6i tic d~ng clla m<)t di~n tnrang E kMng ph~l thuQc thm gian, 
cac phan tlr mang di~n Iren b ehe'd(i khong dlii (hay lien f~IC) se co 

cac toc dO lUang (mg Iii == -fl_E vii v+ == fl+E' , trong do 11~ va 

11, la 09 linh d(>ng Clla cac phan Ilf mimg ui~n noi Iren. 

Ta kt hi~u p_ va p+ Iii cac di~n tfeh tren.mQt utm vj the tfeh cua cac 

electrOn tv do va clla cac 10 t<;ti oiem b trong v~t dan. Di¢n tfeh d2q 

di qua thict di~n uS cua v~t d:m trong khoiing thm gian giua t va (f + dt) 
(h.t) Iii: 

d2q == p+(V+df).cL~ + p_(v_dt).uS == (P+f.!+ p_f.!_)E.dSdt. 

Twmg ilng v6i chuyen u<)ng nay clla cac ui~n tfeh Ia m9t dong oi0n 
vdi cllcmg d(> ul ouqc dinh nglUa nhu sau: 

dI == d
2
q 

Uf ' 

t(rc Iii: dl (P+f.!+ - p_f.!_)E.uS 

va mOt m~t 09 dong di~n J duqc dinh nglUa Iii dl J .cL~ , tUc Ia: 

J ::;: (P+f.!+ p_f.!_)E. 

D!nh Iui,lt OHM c ... c bl): J va If ti I~ thullin voi nhau : 

J=yE, 
trong do y == (p + fl+ - P-f.!-) la dl) dan di¢n ella vi,lt dan. 

ChicH ella J chinh la chicu ella dong di~n va cling la chicu 

chuyen dQng ella tllip hqp cac pMn til mang di¢n tich duong. 

1.2. £>jnh lu~t bao toan di~n tich 
Di¢n tich khOng the tv nhien sinh ra hoiitc mat oi. 
ChUng ta hay flm bieu tMc rna tii s~ bao toan oi0n tich. Giii thict p 

Iii di~n tich trong mOt d(m vi tM Itch t~ oiem M cua mQt v~t dan co 
th~ tfch Ia t gi6i h~ bbi m~t S. Di~n tIch chua ben trong m~t S Iii 

q == fff, pdt. 

wang 09 dong oi~n I oi ra qua S (h.2) Hi : 

1 == cjf).cLS == - ~; == - ~I Iff, pdt -Iff, ~ dt . 

Trong chc 00 lien wc hay khOng ph9 thu<)c thm gian till c:: 0 , VI 
01 

H.i. Dong diijn di qua diijn tich dS'lll 
dong kep clla hai loqi phdn Ii( tnong 
diijn. 

j 

the 1== # sJ·uS == (). H.2. CU,{Jng d(> dong diijn I di qua diijn 

Cuang dl) dong di~n di qua mOt m(tt khcp kin nao do Sf bang fich S la (hiJng IlIqng ClJa.7 qua mal 

khong trong che dl) khong ph ... thuQc thbi gian. de). 
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1.3. Phep gan dung chu~n dCtng (P.G.f).C.D.) 

Trong eh€ d<) bi€n deli theo thai gian, di~n th€ V(M, fJ, di~n twong 

E (M, f), veeW m~tt d<) dong di~n J (M, f) v.v ... , deu Ia cae d~i hr9l1g 

Ian truy6n. 

Chfnh VI the khong th~ noi cuong d<) dong di~n i(r) trong m<)t v~t d[1n 

ngay ca khi v~t dtin khong phan nMnh. 

Tuy nhien, d6i vai m<)t v~t d[1n co kfch thuae khoang L, thOi gian d~ 

Ian truy~n cae tin hi~u V(M, r), E (M, f), j (M, t) ... la eO;}.f = L , 
c 

trong do (. Ia toc d<) Ian truy~n chung ( (' ::::: 3.1 OX m.s -1 ). 

N€u nhu thai gian thl!e hi¢n phep do ho~e ehu kl eua cae tIn hi¢u Ia 

rat 16n so vai ;}.t thl hi¢n tuqng Ian truy~n tIn hi¢u glin nhu khong 

bi~u hi¢n va co th~ b6 qua duqe. 

Chi! d(» ho~t d(»ng rna iJ do hi~n tllQng Ian truyen tin hi~u co the bO 
qua dllqc gQi la che d(» chmln dUng. 

Trong phep gan dung ehuan dtrng (P.G.D.CD.), cae m<;teh di¢n dtrqc 

mo tii nhu la t~p hqp eua cae nut, cae nhanh va cae linh ki¢n m~l di~n 

th€ t<,ti cae nut, dong di~n qua cae linh ki¢n va hi¢u dien the gifra cae 

el!e ella chung duqe xae djnh t~i m<;>i thOi di~m bang cae quan h¢ d~i 
s6 hoi;te de phuong trlnh vi phfrn. 

O.ic phttong trlnh d<,to ham rieng mo ta vi¢e Ian truy~n cae truOng 

khong con y ngh1'a nfra va co th~ bo qua tat d cae thong s6 v~ kfch 

thtr6c eua cae linh ki¢n. 

Trong phepgan dung chmln dimg (P.G.n.C.D.), moi linh ki~n lit 
m(»t pMn lir phai dllQ'C xem xet m(~t each loan ct.Ic. Cac m~ch do 
dllQ'C gQi la cac m~ch VOl cac tham so t~p trung. 

Trong khuon khcl phep gfin dung ehufrn dlrng (P.G.D.Co.), chung ta 
co cae ket qua dtrqc thi€t I~p trong di¢n tu h<;>c nhu sau: 

• Thong luqng eua veeto m~t d<) dong di~n J duqc bao toan, nhu a 
trong ehe d<) bat bien theo thai gian ; 

• Tu trtrOng Jj trong m<;>i thOi di~m co d<;tl1g nhu tu tWOng t1'nh ; 

• Di¢n tWOng E kh,k di¢n tWOng tinh b6i sl! co m~t eua di¢n tWOng 

. ali -
xoay (E = -grad V , trong do A la the veeto): trong phep gan at 
dung ehuAn dung (P.G.D.CD.) cae hi¢n tU9l1g cam ung di¢n ttr 
khong th~ b6 qua dtrqc ; 

• Th€ vo huang V t'.li m<;>i thai di~m duqc tfnh nhu trong tinh di¢n h<;>c 

va hi¢u di¢n the trong phep gan dung ehuftn dung (P.G.D.CD.) v[1n 

gifr nguyen cae tfnh chat nhtr trong ehe d<) m<)t ehi~u . 

. '1 lIf \1 ' .' I" ,I ;" 
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2 Cac dinh lu~t clla di~n dc}ng hQc 

2.1. Cae d!nh lu~t KIRCHHOFF 

• Hinh lu<\lt nut 

Dinh 11I~if wiy ld 11\; ql/(i CliO d~ic fillh hcio fOcll1 thong lUring Cll(/ 111~1r 

d(J dong difn J (.1:1:'111 ,9'J.2) 

l=cff J&=0(113), s 
Tong dl;li s6 cua cac dong di¢n trong m(lt nut bang 0 

L0k ik=0, 
k 

trong do Ok = 1 neu ik di vao nut va t.k =·1 neu ik di tir nut ra 

ngoid. 

• J)inh Im)t vong 

Djnh lu~t nay Iii h¢ qua ella sU ton t'.1i mQt di¢n the vo huang l'k (I) 
xk dinh t<.Ii moi thai di~m a m6i nut Nk (h.4): 

T()ng d::ti s6 cac di~n up tren cac philn tir 2 qrc trong mqt vong 
c6 dinh hu6ng bang 0 

L0kUk =0 
k 

trong do t. k = 1 neu di~n up llk d~t tren ph an tir 2 et!c cimg 
huang voi vong va t.k = -1 neu uk tren ph an ttt 2 et!c nguqe 
hlf6ng vOi vong. 

ClI/J .}, : C(le dinh 11I~i{ KrRCHHOFF khan!; dinh trt(/rc han ch(it ('Ira ('(Ie 
phdll fI( 2 nrc nla m~l('h. l'i l'~iy no co finh fbng qlf('lf nit Ion. 

2.2. Cong su&,t diqn d9n9 hge thu dU'c;se tren philn tlr 
2 el/e 

O)ng suat tuc thOi :¥(t) thu duqc tren phan tir 2 ct!c (h.5) chiu 

di~n ap u(t) va c6 dong di~n i(t) ch~y qua la: 

,0/'(1) = u(t)i(t). 

Tai mQt th{)'i di~m f, rtiQt ph tin tll' 2 eVe eo th~ In pluln flf fiht fln,l nallg 

hwng neu ,:tV) > 0 ho~e eo th~ In phdn fIr plUlt ra lllillg 1(((lng neu 
,1\1) < O. MQt phan tit 2 eVe eo th~ lue nay hm,lt d¢ng nhu m¢t phan ti:r 
tieu thl,l nang luqng va lue khae nhu mQt pMn tit phat r~ nang luqng. 

3 Cac d~c tuyen ella mc}t phan tu 2 cvc 

3.1. f)~e tuyen V-A tinh 
Trang chld(J m~Jf I'lIh'll ta kf hi~u 1 lit wang d¢ dong di~n di qua mQt 
phfin ttl' 2 e~re khi gitta 2 dfiu ella no eo di¢n ap In u. 
Dielll him )'jfc eua phlln tir nay la di~m M eo t9a dQ (U, l) xae dlnh 
tren eae trl,le di~n ap dong di¢n (h.6), 

A 

H.3. Tdng dC/i s6' CI/a ('(Ie d(}ng difn 

ehdy 1'£10 m(H fIllf h/ing 0: 

il + i2 i3 0 

H.4. T dllg dyi so' ella ale difn ap 

{rong m(Jt l'Oflg h(1ng 0: 

111+ 112 u3 114+ 115=0 

i 
-----+.~c:::J~-------

II 

H.5. Quy uoc bit'll (lien m(Jf phdll fir 2 
n/c. 

r - M 

u u 

H.6. D{ic fuyen tlnh ('Ii(l m(U ph/in fir 
2 ('~(c. 
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Ta eo th~ tim dUQ'e d~k fuyln difn (IP - dong difn tTnh ella m9t phiin tll' 2 a) 

I qre bAng caeh noi nhi~u dj(~m lam vi¢e M nhu tren. 

M(;!t pMn tll' 2 eve lil m9t philll fir dOl .dmg khi d~e tuyen iinh ella no doi 
xung qua goe to<;l dQ. Trong trttOng h9'P nguQ'e I~li do se la pMn (If kh6ng 
dol.ni"ng (plu/II l"W) (h.7). 

01C dQ lam vi~e ella m9t m<;leh khOng d6i khi ta d6i ehi~u ella nhanh 
ehti"a phti:n tlr 2 eVe doi xling. Di~u nay se kh6ng eon dung niia neu ta 
thlre hi¢n d6i ehi~u ella phiin tll' 2 eve phan eve. 

Difu my (Tllit ella mQt pMn tll' t<;li di~m Him vi¢e M(U, l) la dll-i Iuqng 
,/ 

u 
0 

// 

I). . Nghich dao ella no Ii} dai Ilt'one: Go:::;.L, dlt'oe e:oi la dihl dtin b) 
"U l' . . ~ U .~. . J 

tTnh. 
Difn d/in d(Jng hay eon g<;>i la difn ddn ClIO ph/i11 til' 2 ('1/(' J die'm him 

Fife M Ii} d<;li 1lt'<,1ng G (J{;)M (h.8). 

Nghjeh dim ella di¢n diin dQng, la R (~g)M' dlt'<,1e g9i Ii} di(n trJ 

d9ng hay difn trJ 01(1 p/Ulll fu2 C/!c rJ dilm M. 
Trong trttOng h9'P t6ng quat, di¢n tra tinh hay di¢n dan ttnh ella m9t 
phftn tll' 2 eVe khae so vai di¢n tra dQng hay di¢n dftn dQng ella no. 

3.2. [)~C tuyen V-A dQng cua phan tl't 2 ClfC 

Trong ('hl d(J hiell ddi, t~p h9'P cae di~m lam vi¢e M(II, i) ella mQl ph fin 
ttl 2 eve se tao thanh d(ic fuyell d911g ella no. D'!I1g ella dq.e tuyen nay 
thuang phu thu(;!e kfeh thleh a dilu vao. Tu dq.e tuycn n~lY eo th~ suy ra 
dUQ'e eae dae tflmg ella phftn tll'. 
Trong ehe dQ bien d6i, gia tr! tue thai ella elt'ang dQ dong di¢n i(t) l<;Ii di¢n 
ap 110 eho trttae eon ph", thuQc ell vao gia tIi di¢nap trtt6c do (h.9). Nhlt' 

v~y dong di¢n di qua mQt phiin Ill' nay kh6ng eo dIng mQt gia tIi tttOng 
ling vai di¢n ap lIo a tn~n no, rna eo Ih~ d<;ll gia tr, thilp hon hay eao hon 

tuy thuQc 110' Nlm v~y, v~ mC)t phuong di¢n nao do phiin Ill' 2 eve eo hilnh 

vi nhu la m(;!1 bQ nha eae Ir'!l1g Ihai trttae do. 

4 Cac phan tlr 2 Cl!C co blm cua cac m~ch 
tuyen tinh ------------

Ok phiin Itr 2 ctre dlt'Q'e djnh nghla trong cae phan sau d~u la ket qua ella 
vi¢e If nrong hOa cae phun ttl v~t If th~re teo Vi¢e mi'ie ket h9'P eae linh 
ki¢n eho phep t<;lO thanh eae m'!l1g eo tfnh den hO<;lt d(;!ng ella eae linh 
ki¢n t1we, do do gi.ii thich dlt'<,1e sV hO<;lt dC)ng ella eae mll-eh t<;lO bai cae 
linh ki¢n do. 

Nhlt' v~y, tfnh ehin ella tilt cii cae m~eh eo tM thVe hi¢n trong phep gAn 
dung ehurin dung d~u dva tren cae tfnh ehilt ella eae phrtn tu hai eve co 
bil.n. Day ehfnh la eo sa d~ xae nh~ Huh dung dc1.n ella djnh nghta Ii 
thuyet ella ehung. 

4.1. [)i~n trd 
Di¢n tra dUQ'e kf hi¢u theo hlnh 10. 

Di~n up u(t) di;it len 2 dau cua di~n tra ti l~ thui;tn vOi cUOng d(> dong 
di~n i(t) ch<;lY qua n6: u(t) = Ri(t). 

u 
o 

H.7. ENe (uyel1 fTnh clia m9f ph£ln 
flf 2 cL!c : 
a. de]/' .nrng ; 

h. ph£in qfc. 

J 

H.8. D;nh nghTa d9 dun d(mg n/o 
m9f phdl1 flf 2 cw· 

G=(~jt . 

u 

H.9. D~k (uye'n dc/ng CliO m(Jt 
pMn fI} 2 CI/e I'm kfch thich d~mg 
sin. 
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Hang so duong R Iii difl1 (ru ella phan tir oi~n tra con nghich dao ella no, 

G = ~ Hi dien ddl1. Don vi elUl oien tr('1lii ohm (ki hieu Iii: £1) con Ol1l1 vi R' .. . . 

ella oi9n dan Iii siemens (ki hi?ll la: 5). 

D~e tuycn tlOO va oac tuycn dQng eua cac phan til di?n tr6 la cac duang 
lhiing oi qua l(fa oQ (h. 11 ). Di?n lrt11a m(){ phdn (If 2 q(c dOl x/fng. 

Glng sual roc IhOi tren mQl oi?n lfb luon Ia so duung: 

fIl(t) = u(t)i(t) = Ri2 (t) . 

Di?n tr(1 Ia phct'll flf duy nlulf lieu lOll 1/(1ng lw;mg trong m,~ch. Nang 
hrqng cung dip cho oi<;n tr6 lluq'c liell tan het va oi?n tr(1 khrJng phdi /(/ 
p!/(t'n fir nile!. 

4.2. Cuc;m cam Ii tUdng 
M(\I cll(\n dun If tuimg otrq'c ki hi?u thoo hiOO 12. 

Di~n up u(l) di)t len 2 dau ella n1l)t clII)n cam Ii tu6ng trong nwi 
thili diem ti l~ thmln v6i dl;lO ham cua cUOng d(l d<'mg di~n ;(1) ch~y 
qua n6: 

u(t) L diet) . 
dt 

Hang stl throng r. Itt dien ('(}m (h<; stl tt! dun) el'ta CU(ll1 day. D(1I1 vi cua 

R 

/I 

H.1O. Ki hiifu cua diifn lru. 

R 
--c::::::J--.....---

u 

Ji¢n ClUn Ia henrv (kf hi9u lil 1/). H.I!. Dgc tLl)'l1h C/;a diifll (ref. 

Trong (h(;' d(j m(3t chilu. cu(m defy co f[nh ch(n. nhlf mt)t c/)ng tde dii 
d{mg IIIWh. 

Trong che oQ xoay cruel! ouang o~e luyen efla mQt CUQIl day If tm'1I1g Ja 
ham s6 ella o~i ltrqng kfch thlch l1 oau vao. 
]'..1m v~y, oelp (mg oi911 clp flU) cua mQt clIQn day If Ilf(mg kh6ng OOfmg 
ph~l IhuQe van gia tri hi?n t~ ci'ta dong oi¢n ch;;ty qua i(t) ma con ph\l " L 

thu()c van gia Iri tmac o(i ella no (h.13). ~""""""'-----
O'mg Sll(lt nrc thOi Iren mQt eUQn day If tu{mg la: .. u 

jJ(t) u(f)i(t) = Li(f) ddi(tt) = ddt (l Li
2

2
(t»)1. H.12. Ki hieu C/;a cut)n cdm If 

I flfcing. 

, 
"11 «") Li~(t)'h d ,'," h"G;Ct) i ~[U1g lR.mg it·, = ~-2-- Ite hJ trong CUQI1 "ay va gJa 1'1 ruc I 01 It" I 

ella nC) cling nhlf eua oi9n ap a(t) trell hai oau eUQn day otrqc xac ojOO 
hili gia trj ella dong oit;n eh<:lY qua i(t). 

Tr~g thai eua mQt clll)n day If tui'mg otrqc d~c tnmg duy nhat bin gia trj 
ella i(t): biel1 tr{lf1g thai CLla cut)n d(fy hi Clrc'mg d(j ClJO (/()ng di(n i(t) 
ch{ry qua no. H¢ qua ella vi¢c l1ay dan den dMu kiijll ban dilu c1w m{ll 

cutm ckry ph ~I (h 1I()c VLlO i(O ). 

Cung sual Iren CUQIl dav 8'\1) = Iii hml han. He qua la nang Im1l1g 
J dt .. . 

ella cUQTl dlly kh6ng tM bi gitll1 oo~, lXri VI neu nhtr v~y se dan uen gia 

lri v6 han etla d if; vii tat nhien Ia eua ;-'I(t). . . d, 

Nang Im.mg va ca cuOng d(l ella dbng di~n i(t) cua m<)t cu(m day Ii 
tui'lllg kh6ng the b! gian do~. 

12 

, L 
~"---

iCmA) .. ··u·· 

u (mY) 
-20~-----=-----=-----~ 

-ISO -100 -so 0 SO 100 

H.13. D{lc tuyeJ7 d(Jl1g Clla cut)n 
dfry Ii tUtfng dum tac dt)ng Clla kfch 
thfch co d~mg hinh sin (L = 20 mIl, 
f 50IIz). 
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4.3. TI:J di~n Ii tLtdng 

MQt II.! ui¢n If !Ut1r1g uUQ'e kf hi~u theo hinh 14. 
Di¢n ap u(t) ('"12 uau ella t~1 ui~n co uuqc Iii do cac ui¢n tich +q va -q tren 
cac ui<;n c~rc ella no: q(t) = Cu(t). Hang s6 dmmg C la dil!n dung cua Il! 
ui~n. D(1r1 vj ella ui9n uung laforad (kf hi¢u la F) : 

Dl'mg di~n ch~y den ban qfc ella m()t t~ di~n H tu('mg ~o nen di~n 
tich +q(t) ~i mlJi tMi diem ti I~ thm;tn v(ri d~o ham ella di~n ap u(t) 
d~t trcn hai qtc clla n6: 

i(t)= dq(t) = C du(t) • 
dt dt 

Trong clufd~; m(Jl chie'u, t~/ dil!n Ii tlfc1ng C(l himh vi n/uflnql ding tdc hd. 

Trang eM ui? xoay ehi6u, u~e tuyen eua mi?t tl,l ui¢n If tubng ding nhu 
uoc \uycn ella tnQt cUQn cam If tubng co d~g phI.! thu9c vao Ul;li luqng 
kich Ihfch t1 uau vao. 

Gia trj eua dong ui¢n i(t) ui qua mQt tI,I ui¢n If tUtmg khong nhfing phI.! 
thuQe vao gia Irj hi~n tl;li ella ui~n ap u(t) u~t vao hai ban evc eua Il! rna 
con phV thuQe vito ca tf<;lng thai truoe u6 cua no (h.lS). 

C{mg suat I(TC thai tren tn¢t t1,11\ tulmg la: 

;}J(t) u(t)i(t) = Cu(t) du(t) ::: ~(CI/ (I)) 
dt dt 2 

2 

N - I '7'() C /I (t) 'h ' ,.,., h" :t'C)' , ang uqng (( l .' -2- tIC 11;1 tren Il! va gla If] rue I 01 qj t eua no 

ding nhtr ella dong ui9n iU) ch<;ly qua no Ulf(Jc Xclc uinh bl1i gia Irj eua 
ui<;n ap tI(l) u~t tfen hal ban et,rc. 

Tn.mg thai eua m¢t III If tUlmg um/c u~c tnmg dllY nhat hOi gia trj eua 
u(t): bit',l tn;mg thai Cl1a tu ld dil!n ap u(t) dijt lrhl hai ban elfc. H~ qua 
etla vi~e nay lil diet. kil!n ban dii'u cJ10 111(;1 t~l di~n phI! thu(Jc vao u(O) .. 

Tfnh lien Il.IC elta nang Im.mg tfen 11;1 di~n If tuang ken then sl! lien Il!c eua 
ui¢n ap u(t) diJt lren n6. 

Nang ht(,mg t(/), di~n up u(t) d:;lt trcn 2 dan cua m(lt it .. di~n va ca 
di~n tich q(t) clla n6 kMng the b~ gian do~n. 

4.4. Nguon khong d6i 

4.4.1. Nguon dii?n ap khong d6i 

Ngufin diljn ap kh(Jng dl{i bao dam gifr cho di~n ap e(t) gifra 2 dall clla 
nj.,'ll(ln kh6ng ph~1 thU(IC vito CHang d() clla dong di~n ;(/) ch~y qua n6. 

Ngu6n uir;n ap khong udi duqc kf hi~u theo hinh 16. 
Gia Irj eua ui9n ,ip e(l) gifra hai dau eua mQt ngu6n ui~n ap, do cae di,l.e 
tfnh ella n6, la khong thay udL Nguqc l<;li, dong ui9n j(t) eh<;ly qua ngu6n 
ui<;n ap s0 phI.! thuQc vaa m<;leh rna no n6i vao. T<;li thai diem t di,l.c tuyen 
V-A eua ngu6n ui<;n ap uut,1c bicu dien tfen hinh 17. M¢t ngu6n ui~n ap 
UUlJG u~e tnmg hOi S/fC di~n d()ng (s.u.o.) eua no. 

4.4.2. Nguon dong khoog d6i 

Ngu(ln di'mg kh6ng doi dam bao cung cap m4)t dong di¢n cll cuang 
d(l 11(/) kh6ng ph~1 thU(IC vao di~n ap u(/) Ol}t gifra 2 dati ella no. 

13 

+ q -q 

--+~--;III-----
... 

H.14. Kf hi¢u cua II! di¢1l Ii IUOng. 

i(mA) 

. c 
--I~........;n­
~ 

-I 

-2 
-2 -1 0 (V) 

H.IS. Dijc fuyen dqng clia fl.t dil!n 
Ii lu/mg duai lac d(;ng ella kich 

thieh sin (C 2,2IJFJ= 50 Hz). 

e(l) 
i(l) .. 

---llo----iOf--+-- u(t) = -e(f) 

... 
u(t) 

~)­
i(t) e .. U(f) ::: e(l) 

... 
U(l) 

H.16. Kf hil!u nguon di¢n ap 
khong diJi. 

-e(t) 

o 

H.I7. D(ic tuyen cUa mqt nguon 
dil!n ap !chong diJi co s.d.d. e(t). 

• 
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Ngu6n dong kMng d6i duqe k. hi~u theo hlnh 18. 

Gia tIi eua dong di~n l1(t) eh<;ty qua ngu6n dong, do eae d<)e trnh eua no, 
Iii khong d6i. Nguqc l<;ri, di~n ap giCta 2 dau eua no se phI} thu9c vao 
m<;tch rna no noi viio. 
T<;ti thm diem t d~ tuy6n V -A eua ngu6n dong duqc bieu di<3n tren Wnh 19. 
M9t ngu6n dong duqe d~c tnmg 1X1i dong di(ln dc)ng (d.d.d.) 11(1) cua no. 

4.5. Nguon tuyen tinh co dieu khi~n 
Khai ni~m ngu(j'n tuytn tinh co dieLI khiin duqe Slr dl}ng de mo Wnh hoa 
eac hi~n tuqng v~t If tlly6n t1nh. 

Ngufin tuyln tinh co dMu khiin la m!)t nglJ()n di~n ap (ho~c m(lt ngu{)n 
dong) rna s.d.d. (ho~c d.d.d.) co m!)t gia tr! xac d!nh b(?ri m()t d<.ti luc.mg 
di~n u'(t) ho~c i'(t) cOHen h~ vffi m(lt phan ttl khac trong m~ch. 

Tily theo kieu ngu6n ho<)e kieu eua d<;ri luqng dieu khiCn eo 4 10'.ii ngu6n 
tuyen tfnh eo dieu khi~n: 

• Ngufln ap die'u khiin Mngdi¢n ap 
S.d.d. eua nola e(t) = kuu'(t), trong do ku Iii hang s6 khong th(C nguyen 

(h.20a). 

• Ngu(Jn tip die'u khitn Mng dong 

S.d.d. eua no Iii eel) = ri'(t), trong do r Hi hang s6 eo th(c nguyen di~n trd 
(h.20b). 
a) c) 

11(t) 
i(t) ....... .. 
~ i(t) = ry(l) 

... u(t) 

l1(t) 
i(t) .. ..... . 
~ I(t) = - ry(t) 

.. 
u(t) 

H.18. Ki hitfu n",'u'on dang kh{)ng d6i. 

o u 

H.19. D(ic ruyen ella m(Jt ngu('$n 

dr)ng khong d6i co d.d.d. l1(t). 

,0 .... ~ ...... ... 
/--~ ...... ". 

--@--.. 
~ 

U'(l) . 11(t) = kJ '(t) 

b) d) 

~ 

--@-- ")---c:=J-<' 
.. ·.~'~,i·<·<··~: 

." .. 11(t) = gu'(t) 
...... . 

u'(t) eel) = ri '(t) 

H.20. Ki hifu Clla cac loqi ngu6'n co die'u khifn. 

• N gudn d()ng di¢n di/hl khitn bdng d()ng 

D.d.d. cua nola 11(0 = kii'(t) , trong do k j la hang s6 khong th(r nguyen 

(h.20c). 

• N gu(Jn dong difn die'u khitn bling tip 

D.d.d. eua no Iii 11(1) = gu'(t), trong do g Iii hang s6 eo th(r nguyen 
di~n dan (h.20d). 

4.6. 89 khuech d<iJi tinh toan Ii tUdng 

B9 khuech d<;ri tinh toan (KDIT) Iii m9t phan tir eo nam eve: hai eve vao 
E_ (dall vao dao) va E (dall vao thllan) mot cue ra S va 2 cue +V + . , . . . ee 

vii -Vee eho di~n ap ngu6n (h.21). 

• 1 

14' 

~ s i, 

E_ lV
s 

1- Vee mn 

H.21. Ki hi¢u eua b{J khuech d~i 
tinl! loan Ii lUang . 
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Eo khuech dai tinh toan la mOt bO khulch dqi vi sai: 

Vs = feE), 

trong do E = (v+ - v_) la di¢n ap vi sai (1 dau vao. 

Hoi vOi bO khuech dO;li vi sai Ii tU'()ng: 

t t' , 
+V'alr----

• Dong di¢n vao L va i+ bang 0, nhung dong di¢n ra is, do cac 

mO;lch khac noi voi b~) khuech dO;li tinh toan quyet d!nh, se co th~ di 
vao ho:)c di ra to;li dau ra ; 

o E 

• Trong chl d(J tuyln tinh, di¢n ap vi sai (1 dau vao E = 0 va di¢n ap 
ra l\ la co d!nh va do cac thong so khac quyet d!nh, VI' b! giOi hO;ln H.22. DcJe tuye/1 CliO m¢t h(J 

khuec'h d(li tinh to{ln Ii tltong, trong dai cua di¢n ap bao hoa -~~at < Us < +Vsat ' 

Trong che'd¢ hdo h(){[ (phi tl/ye/I), di~n ap ra VI' co gia trj ella di~n ap 

bao hoa - V,at khi E < 0 hoi;ie + V,al khi E > O. Di;ie tuyen ella mqt bq 

khueeh d'.li tinh toan If tuang duqe trinh bay tren hlnh 22. 

Che dO qua dO cua mOt mO;lch RLC 

MWh di~1l tren h/nh 23 dll'(fc nlloj flf' lII¢t Ilguo'n lII¢t 
chiell I'm s.d.d kh6ng dbi hI E. T~/i thOi die'm t = 0 
cong ttic K dong, di~n (IP d(it tren Iwi da'u ClI{[ tI.l di~n 
C hI 11(0 ) I'a dong ditJn ch~/Y qlla cl/(m u}/11 L hI i(O). 

1) Vilg dlJng djnh III~it lIIit t~/i lIIit A de' I'iet phuong 
trinh 1'i phdn ellO ditJll (IP lI(t) (f Iwi drill tl.l dien. 

2) B · .' , 1, Q RC 1 I - , 
let rallg COo = ,J LC WI = COo ="2' wy.we 

dinh qlly III~it hiell dbi Clio dien (Ijlu(t). 

K R A 

c L 

H.23. M«ch R,L,e. 

1) T<~i nut A, dong di~n di qua di~n tra R la 
E-II 

iR = -- se duoe phan thanh dong dien qua tu dien R' " . 

, C dll 'd' .' Ie = dr va ong qua eU9n e<un: 

iL = i(O) + ~ 111(t')dt', 

15 

Nhu v~y phuong trinh eho dong di~n t'.li nut A co d'.ll1g: 

E - II C du '(0) 1 l' ( ')d ' --= -+1 +- lit t. 
R & L 0 

LlY d'.lo ham hai ve eua phuong trinh ta thu duqe 
phuong trinh vi phan theo ll(t): 

2 
~+_I_~+_I_1I =0. 
dt2 RC dt LC 

2) Thay cae thong so ella d<1u bili van phuong trinh 
tren ta co: 

d 211 011 2 
-2-+ 2coo - + coou = O. 
dt at 

PhUC1l1g trinh d~e tnffig ella phUC1l1g trlnh vi phan 
tren lil: 

2 2 
r + 2coor + <Do = 0 , 

vai nghi~m kep Ja -COo. Nhu v~y nghi¢m ella phuong 

trinh vi phan co d'.lng: 
-Wo' lI(t) = (At + B)e . 

cae h~ so A va B duqc xae djnh tv cae di~u ki~n ban 
d<1u 11(0) va j(O): 

.11(0) = B 
• t'.li thai di~m t = 0, phuong trinh eho nut A co d'.lng: 

E -11(0) C du(O) '(0) - kh' du(O) A B --+ 1 . mat ae --= - COo 
R dt '. dt ' 

tv do ta co nghi~m: 

1I(t) = [( E ~~(O) - i~) + II(O)WO } + 11(0) l e -Wo' . 
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5 Mac ket hC;Sp cac phan tu 
2 CllC tuyen tinh 

5.1. Mac noi tiep cac ph an tu 2 cl/c tuyen tinh 
Xct hai pMn til 2 C\!C tuyen t{nh m~c v6i nhau thea hlnh 24. Ta co qUrul 
h~ giiIa UI va i Ia tuyen t(nh va quan h~ giiIa ~ va i cling Ia tuyen t(nh. 

Nhu v~ y quan h~ giiIa (ul + u2) va ila tuyen tlnh. 
Cae phan til 2 e\le tuyen tinh m:ie noi tiep se ~o thanh mQt phan tir 
2 e\re tuyen tinh. 

5.2. Mac noi tiep cac di~n trd 
Ok di~n tra co gia tIi Rk mttc n6i tiep t~o ra mOt di~n tra tuang dU<1ng 
R co gia tIi: 

R= LRk' 
k 

5.3. Mac noi tiep cac nguon di~n ap khac nhau 
cac ngu6n di~n ap co s.d.d ek mttc n6i tiep t~o thanh mOt ngu6n di¢n ap 
l1R1ng duong co s.d.d lit 

e= 2)kek 
k 

trong d6 e k = 1 neu ek co chieu nhu e vil e k = -\ neu ek ngulJc chieu 
voi e 

5.4. Mac noi tiep cac tL;J Ii tLtdng 
Trong dieu ki¢n kh6ng co di¢n uch ban d11u, cac t1). di¢n co di~n dung C k 

mttc n6i tiep t~o ra mQt t\l di<;n cO di~n dung tuong duong C voi gia tIi: 
1 I 

= 
C k Ck 

5.5. Mac noi tiep cac cUQn cam Ii tUdng 
cac cUQn cam co di¢n cam Lk mttc n6i tiep t~o ra mQt cu¢n cam cO 

di¢n dm tuong duong L v6i ghi tIi: 

L= 2.l"*. 
k 

5.6. M~ch phsn ap 
M~ch phan ap dUlJc tl!O nen ill mQt cl!m hai c1i¢n tra mttc n6i tiep. Di¢n 
ap ciln chia u c1u<?,c dua VaG hai d11u cua cl!m di¢n tra, con c1i¢n ap dil chia 
uz du<?,c 11!y ra ill hai d11u cua mOt trong 2 c1i¢n tra do (h.25): 

U2 =--=--
RI +R2 

5.7. Mac song song cac phan tu 2 cl/c tuyen tinh 
Xct 2 philn til 2 clJc tuyen tlnh n6i v6i nhau thea hlnh 26. Ta co quan h¢ 
giUa 11 va u Iil tuyen tlnh va quan h¢ giiIa i2 va u cOng Ia tuyen tinh. 

Nhtr v~y quan h¢ giUa (it + i2 ) va u Iil tuyen tinh. 
Cae phan tir 2 e,!e t4yen tinh mac song song sc ~o thanh m<)t phan 
tir 2 e,!e tuyen tinh. 

.. 
H.24. No! filp Iwi phd'n tli 2 ('tic 
tuyen tinlz. M(3t dong difn i di qua 
cd 2 pha'n til no! lief;. 

II 

H.25. B(3 phan op hai difn tro RI , 

R2 rn6c nm lilp. Cung m~)t dOng 

difn di qua cd hai difn Iro. 

H.26. Mdc song song 2 phdn tli 2 
q(c tuyln tinh. Cung m(Jt difn op U 

diJt len cd 2 phdn Iii. 
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5.8. Mae song song eae di~n trd 

Olc di¢n tri.'1 co gia tIi Rk mde song song t~o ra m9t di¢n tri.'1 tUC1ng dmmg 

R co gi1i tIi: 

R 

5.9. Mae song song eae nguon dong di~n khae nhau 

Olc ngu6n dong di¢n co d.d.d 11k mlk song song tl;io thimh mtlt ngu6n 

dong di¢n tlwng duong co d.d.d Iil: 

11 Ll>kllk 
k 

trong do I> k 1 neu 11k co chi~u nhu 11 va I> k 1 neu 11k nguqc chieu 

v6i 11. 

5.10. Mae song song eae tv Ii tuimg 
Trong di~u lct¢n khong co di¢n tich ban d<iu, cac tI,l di¢n co di¢n dung Ck 

mac song song t~o ra mtlt tI,l di¢n tmmg dUC1ng C co gia tIi: 

C=LCk 
k 

5.11. Mae song song die eUQn earn Ii tlJdng 

Ok cutin cam co di¢n cam Lk mi1c song song t~o ra mtlt cutin cam co 

di¢n cam tUC1ng dUC1ng L v6i gia iIi: 

~=L 1 
L k Lk 

H.27. B<) phdn d()ng b&ng 2 diijn 
fro mdc song song. 

r L 

5.12. M~eh phim dong H.28. Mo hinh eLla mt)t eu(jn 
M~ch phan dong duqc t~o nen tit mtlt cl!m 2 di¢n tri.'1 mdc song song. cam th¥c (1 tdn S(r thttp. 
DOng di¢n dn chia i dm.1c dua vao dau cua cl!m di¢n tri.'1, con dong di¢n 
da chia ch~y qua m9t trong hai di¢n tro (h.27): 

Rl 
i2 I . 

RI +R2 

6 Mo hinh h6a cac linh ki~n thl/c 

6.1. Me hinh eua eUQn earn th,!e 

Khi HUn vi¢c i.'1 tan s6 thap, m9t cU9n cam thl!c co mo hlnh g6m m9t cU9n 
cam If wang co di¢n cam L mac n6i tiep v6i m9t di¢n tro r Mng di¢n tra 
thulin C/ta cu<)n ddy (h.28). 

6.2. Me hinh eua tv di~n th,!e 

Khi lam vi¢c 0 tan s6 thap, m9t tI,l di¢n th\rc co mo hlnh g6m m9t tI,l di¢n 
Ii luang co di¢n dung C mac song song v6i m9t di¢n tro thuan Mng diijn 
trei ro Ri clio t~l (h.29). 

3ElIEN TlJ HOC A 

c 

H.29. Mo hlnh da mi)t tl! diijn 
th¥c 0 t(i'n s6' thttp. 
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6.3. Me) hinh eua diat th,!e 
a) 

Khi lam vi~e I'j tan s6 thap, mOt dial chblh 11m Iht.J'c eo d~c tuyen (tinh 
• cfing nhtr dOng) va ml) hlnh dlfl.jC bi~u di6n Ircn hlnh 30. Dif'11 dp nguiJng 

(Vo = O,6V cho die di6t silic) Ia d<;li lu~mg d~c tnmg quan m;mg cila cac 

di6t chinh hm. 

i A N C 
,. • P'J • -I{ 

a) 

A: an6t 

C: catot 

-I{ 

H.30. Die'fr chi'nh /tlu: 

b) 

u 

1° 
~ 

vD 

i", 0 A 
lit • .. 

a. d(ic frry(Jll ruWJ'l rinIT lu)([ ; b. liI~lCh lUol1g dl((lng. 

u(> Vo) 

......... c b) • 
u( < VD ) v -.z.... 

i A rz e c. 
,. • c:=J1--t--.. --1-I--.. --... -~---.---

Hinh 31 cho ta thriy d~c tuyen ,til dlflJC tuyen tinh hoa ella m(ll di61 ZE~ER 
va so d6 LUlmg dmmg ella no trong che dO dn up. fJif:n (IP ZENER V; Ia d~i 
Im.mg d~c tflmg quan IrQng eila cac di6t ZEr-;ER. 

H.31. Di/){ ZENER: 

a. d~1c luyefl dli ttryell (filII hDa ; 

b. m~lch di¢n IU'(fI1g dll<fng. 

Phiin til bon cvc v(li dl!c tuyen deli X(ffig hlnh chO N 

Myel! (rell lti'nh 32 d[(~1c tlll/c hien b/ing m(jl b() 
khui'ih d~li (ilili ((}(In Ii (Il£lng Wl 2 di()! ghfng nh(/u c6 

di¢n dp Ilgl(iing hi \To wi ('() dffll (rd d\)llg Mng (J. 

1M}' x/it d!lIh dcJe (11)'(;/1 U" f(vc ) C/ta phdll lit bt/II 

Cl/C nay. 

2R 

nm 

H.32. TlII/C hii!n m(j{ phdn (II bOil qtc co d{fc {Iryen 
hllih N. 

B<) khuceh d<ii tinh loan lam vi~c trong ch6 dO tuyen 
tfnh (m~.leh h6i tiep dtrqe n6i vao dau v;lo (hio). Hai 
dau vao eua b<) khuech dai Ifnh loan eo di~n the nlnr 
nhau. Sir d~l!1g efmg there eho cau ehia di~n up ta co: 

• Truimg h(.'fP 1: 2 di6t hk: 
(fng d~mg djnh lu~t nul l<;li dau vao dao ta eo: 

I(re la v, -vI" 

-v s ------'"-- = --"'-:-~ 
R 2R 

Dieu nay d~t dtr<,:le khi -VD:S;; v_ - Vs :s;; VD ' nrc la 

_l. VLJ :s;; v :s;; 1 V D 
4· e 4 

• TruOng h<..'fP 2: di6t D2 th6ng, DJ tac: 

Ui¢n up d,)t trcn di6t D2 }(ic nay la V 0 va nhlr v~y: 

u = VD' s 3 

Dieu ntlV dat duoe khi ve > _lv[). ... 4 

18 
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Truimg hqp 3: oi6t D2 tac, D) thOng. 

I:)i<;n ap o~t tren oi6t Dl IllC nay Ia VD va nhu v~y: 

v = s 

Di~u nay O':lt otrqc khi ve < -% vv . 

Del.c tuycn tren mnh 33 bieu dien ouqc ca 3 lruang 
hqp oil neu b tren. 

3 v "4 D 

H.33. D(ic (uyel? cua mq,ch 4 cllc. 

~ He t~p luy~n: Hait~p]. 

6.4. May di~n 

May di¢n la m(lt phun tic 2 qCc kMng d{i; xUllg c6 ch(fc nang th1!c 
hi~n cae bicn d6i nang luqng. 

May oi~n otrqe ki hi<;u thea runh 34. 

U(f) 
iU) .. 

---+~----~oc::J~------

May oi¢n se III m9t p/z/in ttl tieu Ihl! di¢1l neu no nh~ nang hr\mg oi~n tir H.34. Ki hi¢u ella may di¢ll. 
Im~ch oe bien 06i thimh CCI nang (09ng cct), hoa nang (ik quy, blnh oi9n 
phan) ... 

cac bien 06i nay thtri'mg kem theo vi¢c t6a nhi9t nhtrng trong m9i truang 
hqp, p/ui'n lit lieu th~/ (li¢11 kluil1,f.,>.chi c() rna nhi¢l. 

May oi¢n se la m9t phdn tIl' sinh difl1 neu n6 bien oOi cac dsmg nang 
1tIVng khac ma no lieu Ih~l nhu C(J nang (may pMt oi~n m9t chiCu ho~c 
xnay chiCu), hoa nang (ac quy, pin), quang nang (pin quang oi~n) ... thimh 
nang hn.1ng oi9n. 

I)~e tuycn tinh ella may di~n kh{mg di qua g6e tl!a d(I (h.35): nuiy 
di~n e6 di~n ap h& m~eh la Vo += 0 va dClng di~n ngan m~ch ]0 += 0, 

We la may di~n lit m~lt phil!l til2 C{£C tich C{£c. 

D~c luycn linh clla m91 sO' may oi<;n thong dl;lng va ki hi¢ll ella chung 
otrqc trinh bay Iren mnh 37. 

Vi¢e mo hinh bOa eac may oi9n ouqe th~rc hi9n b<llg dieh tuyen tfnh hoa 
cae o,~c tuyen elta chung (ooi khi tuycn tfnh hoa tUng om.ill nh6 etla o~c 
tuyen). 

Quan h¢ gi[ra CHang dQ i cua dong oi9n oi qua may di9n va di<;n ap u u~t 
tren no (h.35) otrqc tuyen tfnh bOa thea cOng thue: 

u +~= I. 
Vu 10 

Neu u~c 11lyen ouqe tuyen tfnh hoa then ttrng uosm, 1m quan M nhu 0 
eong thuc tren duq'c dinh nghia chn tiffig oosm cua u~c tuyen (h.36). 

19 1 

o u 

H.35. D(ic lUyfn tinh ella may 
difll tlfyell r[nh. 

.. 
u 

u 

H.36. D{lc luyell {Inh cua m9t 
may di~;n du(/c tuyell {ll1h 1](5a 
rung dO{l11. 
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a) 1 b) 1 
e 

~p:- 10 ~ 1/ 
e 

phong .... 
U ~p:-

uo= -e U .. 
0 

U 

n~p 

uo= e 0 U 

d) 1 

f{J 1 
~ (dong anh sang) 

__________ ~~~----+U 
Uo 

U 
vUng pin quang di~n 

I 
vung diot qmmg 

4J 

H.37. D(jc lu:ye'n tTnh ella m¢t s6may difl1. 

a) de qu)' chi; 

b) ngu{'JII dn tip; 

c) binh di(jn phon /du)ng phon q(C; 

d) ph6tlJ dirfl. 

Co hai cach mo Wnh hoa tmmg dmmg (doi ngliu) sao eho dieu ki¢n: 

6.4.1. May diiim THEVENIN 

Ii i 
+-

Uo 10 

Hi; thue d!nh nghia may dii;n duqc viet tuang minh thea u: 

U 
Uo . 

it 0--1, 
10 

co th6 thay ri'ing ph:in ta 2 evc nayco tM eluqe thvc hi9n bi'ing each m~c 
noi tiep m<)t nguon dii;n ap co s.d.d. e = I Uo I va mOt di<;n lrb co diijn fro 

dqf1g r::: 1 (h.38). Phin ta 2 cve duqe thvc hi¢n bang each nay Ia m<)t 
o • 

mtl)' difl1 TlIEvE'NIN co s.d.d. e va co di¢n fro trong r. 

6.4.2. May di~n NORTON 

H9 thUe el!nh nghia may di~n dtrqe bi6u di€n thea i: 

10 - u. 
Uo 

Phin ti'r 2 eve tmmg eluang elH(IC Wnh thanh bi'ing cach mac song song 

mOl nguon dong di';n co d.el.el. q = 110 I va mOt eli¢n Ift1 co difll dan d¢/1g 

g == :.;l (h.39). Phal1 ttl 2 et,rc dHqe thvc hi911 bang cach nay Iil mOt may 
\0 

dif17 NOKFON co d.el.d. YJ va c6 difn Mil trong g. 

e=Uo ... 

H.38. M(ry difn THFYENIN va ki 
hi¢u. 

H.39. May diijn NOKTON va kf 
hifu. 
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M6 hinh bOa m<)t bien ap Ii tUOng 

M¢{ hie/1 tip Ii {/fang hi m¢t phdn t/r h6n qrc dl(r;c ki 

hi¢u nlllr tren hinh 40. 

M(!t hie'n ap Ii {uang dur;c {llI!c hi¢n hiing hai cu¢n 
day B( (So' cap) WI B2 (tllI(c/{p) ghep vOi nhau hiing 

difln {il. Neil n( I'd n2 Iii slI lIong day Clla mbi cu¢n 

/1( - I - / I' , ,- h' " - cung c 11/1 10 tl so len 
/12 

do'i di¢n ap CliO mdy hie/1 dp. 
May hien ap luon dU{IC Sir dl,lflg trong ('ht d¢ .way 
chilli. M(!t hie/! lip Ii tuang dur;c {Ill/e hi¢n hiing clie 
CI/¢/1 dciy Ii (uang ghep I'Oi nlJau m¢t each hO£ln 
ehinh. Phuo'ng trinh Clla hien ap frong che'd¢ tuytn 
tinh hI: 

lI2 nUl vel i( = -ni2 

1) Hay dlla ra m(Jf m6 hinh cho hien ap dl/a fren cac 
pluin fit 2 c/fc Co' han. 

2) Tfnh di¢f! tra VelO Re = ~ cua CU¢f! so' cap klli co m¢t 
I( 

di¢n t}'a('o gia trf RII nOI vdo 2 ddu Clla cu¢n thucap. 

3) Tinh di¢1I tra ra R~ =, Clia eu¢n tlur cap' khi co mO,'t 
. 12 

di¢n tl'a co gill trf Ra n61 WIO 2 delll nla ('u¢ft So' ('([p. 

4) Tinh tl so' hielllip 1I sao clIO dl,lt dU(lC szt phm hr;p 
tro kll(lng: Re = Ra I'd R~ Ru . 
5) Chung minh ding rmly hiell lip khOng phai fa m¢t 
plu"ln fIt tieu thl" nang htr;ng WI no cling khong tich tZI 
/1dng h(r;ng. 

AJ i I i2 .42 

jill nl 1/2 

'lI
2 

Ai Ai 
H.40. Mo lIinll eua m¢( hien lip Ii (Ifang. 

1) Dung cac h¢ thuc dinh nghia eua bien ap va cac 
pMn til 2 cue eo ban se dAn den maeh nhu tren hlnh 
41. cac ng~6n di~u khi~n bi~u diin hi~u (rng ghep 
di¢n tlt giua cU9n sO' cap va cU9n tM cap, Mo hinh 

M9t mo hinh khac cua biep ap If tUOng duqc trinh bay 
tr~n hlnh 42. Hai mo hinh tr~n co th~ duqc sil dt,mg 
nhu nhau. 

Ai 

H.41. Mo ht'nh cua m(Jt hien ap Ii (Itong. 

i 
n 

Ai 

H.42. Mo /iinh khac ctia m(!t hien ap If tuang. 

2) Ta m<le them m9t di~n tr& co gia hi RII t,U ruiu ra eua 

bien ap (h.43) va dl1a vao hai ruiu eU9n SO dip di¢n ap 
til . T~i ruiu ra ta co th~ viet nUl = -Rui2 ' khi do: 

, nUl 
12 =---. 

RII 

Tlt do ta tinh duqc dong di~n vao: 

i
l 

= -n(- nUL') = n2ui 
R/I ) Ru 

A] i I i2 AI i l 

l', 
nh 

I"'~ I"' 1 R" 
Ru 

nUl 
;2 

Ai A2 Ai 

nhu tr~n khOng phai Ia duy nMt. H.43. Mc;ch de' tinh di~n (ra vao. 
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3) Ta m~c them m9t di¢n tra co gia trj Ra t<;ti dau vao 
cua bien ap (h.44), va neu a dau thu cap co dong di¢n 

i2 thl 11\ = nRai2 ' til d6 ta c6 

2 
11 Ra' 

AI i I i2 A2 h A2 

1", 

ni2 

1"'" l-" ~ "'R,, 1'" 
Ra 

H.44. M~ICh de' {Inll di¢/1 (ra ra. 

f)IEU CAN GHI NHO 

• P.G.D.C.D. 

4) ~ c6 duqc s,! ph6i hQ'p tr6 khang, can phai c6: 

Ril ") Jf ') Ra, tuc la n""R(I = Ru hay n _II. 

/1- Ru 

5) May bien lip nh~n til dau vao cong suat 

• .:Jf'(t) = 11\ (t )i[ (t) 

va dua ra t<:ti dau ra cong suat: 

. ( ij(t)\ 
,~(t) = -112 (£)12 (t) -Lnul (t)J --n-) • .:Jf'(t) . 

M9t may bien lip If tuang chi chuy~n d6i nang Iuqng 
ma khong tieu thl;l, khong pha.t sinh va khong tfch tril' 
nang Iuqng. 

Che' dl) ho~t dl)ng rna 6' do hi¢n tm;mg Ian truyen tin hi~u co the bo qua dUQ'c gc,i la che'dl) chuAn dung. 

Trong phep gan dung chuAn dung (P.G.f).C.D.), m6i linh ki~n la m<)t pMn tir phai dUlfc xem xet ml)t 
cach toan Cl,lC : m~ch di~n duQ'C gQi la cac m~ch vOi cac tham so t~p trung. 

• DINH Lu41 OHM CtJC BO 
J va E ti l~ thu~n vOi nhau: 

j=yE, 

trong do y = (P+Jl+ P-Jl-) la dl) dan di~n ella v~t dan. 

Chieu cua J chinh la chieu coa dong di~n va cling hi chieu chuyen dl)ng coa t~p hQp cac phan tir mang 

di~n tich duong. 

? ... .... ; 

• SI/ BAD lOAN Dl~N TlCH 
Trong che' dQ khOng phl,l thuQc thm gian, cubng dQ dong di~n di ra tir ml)t mi;it kin nao do bang O. 
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• DINH LU~T NUT 
T6ng d~i so elta cac dong di~n t~i mQt mit bAng 0: '2)kik =0, trong do Ek = 1 neu ik di vao nut va 

k 

Ek -1 neu i k di tir nut ra ngoai. 

• DINH LU~T VONG 
T6ng d~i so cae di~n ap tren cac pMn ti'r 2 qn~ trong mQt vong co dinh hu6ng bang 0: :L)kut = 0, trong 

k 

do Ek = 1 neu di~n ap uk tren pMn ti'r 2 qre cimg huong vOi huong elm vong va Ek = -1 neu uk tren 
phan ti'r 2 c,!e nguQ'e hu'(mg v(ri vong, 

• CONG SUAT DI~N DQNG HQC 
Cong sutit tue thili /¥(t) thu duqc tren philn ti'r 2 c,!c d~t duoi di~n ap u(t) va co dong di~n i(l) ch~y qua la 

/1'{t) = u(t)i(t), 

n' n'. n' ? 

• KET NOI CAC PHAN Til 2 Cl/C 
• Mac noi tiep cae pMn ti'r 2 qrc tuyen tjnh se t~o ra phan ti'r 2 c,!e tuyen Hnh. 

• Mac song song cac pMn ti'r 2 c,!e tuyen Hnh se t~o ra pMn ti'r 2 e,!e tuyen Hnh. 

• A'? ? 

• CAC PHAN Til 2 Cl/C CIf BAN 
• f)ifjn treY 
Di~n ap u(t) d~t len hai dau cua di~n tn1 tile thu~n vOi cUOng dQ dong di~n i(t) ch~y qua no: u(t) = Ri(l). 

• CU9n cam Ii turlng 
f)i~n ap u(t) d~t len hai dau cua m(lt cu(ln dim Ii tu{'mg trong mQi thoi diem tl I~ thu~n vOi d~o ham cua 

, d'd' dO. . h '() Ldi(t) euoug Q ong l~n t(t) c ~y qua no: u I = dt . 

Nang IUQng (f(/) va ca cuong d(l cua dong di~n i(t) cua m(lt cUQn day Ii tuong khOng the bi ghin do~n. 

• TV di~n If tuOng 
Dong di~n eh~y den ban e,!e eua mQt tl,J di~n t~o nen di~n lich +q(t) t~i moi thOi diem ti I~ thu~n voi dao 
ham eua di~n ap u(t) d~t tren hai ban C,!C cua n6: 

i(t) dq(t) == du(t) , 
dt dt 

Nang hrqng (f(t) va di¢n ap u(t) d~t len hai e,!c eua mQt tl,J di~n va ca di~n tich q(t) cua n6 khong the bi 
giLin dO;,ln. 

23 
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• NGUON DQC L~P (KHONG non 
• Nguon di~n ap khOng doi bao dam gifl cho di~n ap e(l) gifra hai duu cua no khOng pht.J thuQc vao 
cUOng d!) cua dong di~n i(l) ch~y qua no. M!)t ngllon di~n ap dUQ'c d~c trung bili suc di~n d!)ng (s.d.d.) 
cua no. 

• Nguon dong khOng doi bao dam cung cap m()t dong di~n co cUOng dQ 11(1) khOng pht.J thu!)c vao di~n 
ap u(l) d~t gifra 2 duu cua no. M(lt nguon dong duqc d~c trung bill dong di~n d(mg (d.d.d.) 11(1) cua n6. 

• NGUON lUYEN liNH cO DlEU KHIEN 
Ngu6'n luye'n tinh co die'u khie"n la m!)t nguon di~n ap (ho~c m!)t nguon dong) ma s.d.d. (hn~c d.d.d.) co 
gia tr! duqc xac d!nh bili m!)t d~i IUQ11g di~n u'(I) ho:)c ;'(1) co ket noi vOi m()t phun ti'r khac trong m~ch. 

• BQ KHUECH D~I liNH lOAN Li nrirNG 
B(J khue'ch d{li tinh loan hl mQt bQ khuech d~i vi sai: Vs = feE) trong do E = (v+ -v_) la di~n ap vi sai 0 

dall vao. 
Doi vOi bQ khuech d~i vi sai Ii tUOng: 

• Dong di~n vao L va i+ bang 0, nhung dong di~n ra is, do cac m~ch khac noi vOi b() khuech d~i tinh 
tnan quyet d!nh, co the chay vao ho:)c chay ra ~i dall ra. 

• Trong chi'd(J luyen tinh, di~n ap vi sai 0 duu vao E = 0 va di~n ap ra Vs 1:1 co d~nh do cac m~ch khac 

quyct d!nh, trong do Vs nam trong dai cua di~n ap bao hoa -Vsat < Vs < +Vsat . 

• MAY DI~N 
May di~n 1:1 m!)t phun til hai qlc khOng doi xtrng co chuc nang thvc hi~n cac bien doi nang Iuqng. 

D<;ic tuyen tinh cua may di~n khOng di qua goc t9a dQ: may di~n co di~n ap ho m~ch U 0 ;;f:. 0 va dong 

di~n ngun m~ch 10 ;;f:. 0, tuc la may di~n la m{)t phdn Ii( 2 qrc tich clfc. 

Co the co hai ma hinh doi ngau: 

• May di~n TI-rEVEI\1N 

• May di~n NORTON 

e=IUol va r=_Uo(>o) 
10 
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BAI rAp . 
Ap DUNG TRlfC TI~P sAl GIANG 

1 Noi ghep cac may phid 

Su dl;mg may di¢n (ThEVENIN ho~e NORTON) va cae 
lfnh chat tuong duong trong bi6u di~n d~ rhier ke rna 
hlnh eho cae philn lU 2 eve sau: 
a) Cae may di¢n THEVENIN mAc noi tiep : 

b) Ok may di¢n NORTON mAc song song: 

c) cae may di¢n TnEVEl\IN mAc song song: 

d) Cae may di¢n NORTON mile noi tiep : 

----110-

e) 
'1:: 

e e 
R R .. 

-81 x 
1 

x 

20i~n trdam 

M¢t b¢ bien d6i co di¢n tra am duqc thvc hi¢n b:ing 
mN bQ khuech dZli tfnh toan If tuang lam vi¢e trong 
ehe d¢ tuyen tfnh, 

, ~. 

::=1 N.I.C !=:: 
a) Hay xae djnh quan h¢ giira III , i1 va /(2 ' i2 

b) Nguoi ta di;tt vao gili'a A2 va B2 m¢t philo tu 2 

eve D co d~e tuyen i = J(u). Tim d~c tuyen eua m~eh 
nhin lit A, va, B, khi D la m¢t bQ bien d6i co di¢n 

tra am va khi D la m¢t di¢n tra. 

3 M6 hinh cua gyrator 

25 

Gyrator la m¢t phan tu bon eve co k1 hi¢u nhu a hlnh 
duai. M¢t trong nhi1ng tfnh chat eua m<;teh nay la di¢n 
tra vao Re eua no ti l¢ nghjeh vai di¢n tra tai Rc mac 

R2 
, d' /(1 g a aura: Re =-=-. 

i, Rc 

Hfulg so Rg la di¢n tra cua gyrator va la d<;ti luqng di;te 

trung eua gyrator. Trong che d¢ tuyen tinh va a rilo so 
thap ta co cac phuong trlnh eua gyrator nhu sau: 

II) = -Rgi2 va /(2 R,,/l' 

Al il R i2 A:>. -4 .. • 

r, r', 
A' I A'Z 

1) Thiet ke I rna hlnh eho gyrator voi cac ngu6n di¢n ap. 

2) Mac m¢t tv di¢n Ii lUang co dung luqng C vao dilu 
ra cua gyrator. M<;tch nay se rna phong philn tu nao 
giira hai cvc cua dau vao va tfnh d~e tuyen eua philo 
tu nay vai cac gia trj Rg = lOkO, C 0,1 IlF ? 
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B) I g I B2 

-·~·----l 

~------*-~~--~~~ 

KDTrt \l 
8 

3) Mac vao ddu ra cua gyrator m¢t ngu6n di¢n ap 
e(t). Mach nay se mo phong phan ti'r n:lO giUa hai cL!c 
cua ddu vao va tfnh d~c tuyen cua pMn ti'r nay v6i cac 
gia tr! Rg = to kn, e(t) = em cos( wt) ? 

4) Chung minh rAng m<;tch trcn day th~tc hi¢n mQt 
gyrator (gia thiet cac b¢ khuech d~i tfnh toan lam vi¢c 
ache dQ tuyen tlnh). 

VAN DUNG V6N KltN THl1C 

4** Be? dao de?ng VAN DER POL 

1) Hay chUng minh ding m~ch co sa d6 kern kf hi¢u 

sau day lit mQt m<;tch cQng tich phan v6i phuong 
ds 

trlnh k1el k1e2 = RC-. 
~ df 

RI k2 

J:2 
C 

RI "[ 
[>00 

+ 

11 RI") i RI k2 I
C 

1'1 

:1: I tIl, , s 
e~ 

R 

S.I.C 

2) Hay chUng minh rAng m<,lch co sa do va duqc kf 
hi¢u nhu sau day 1a mQt m<;tch tich phan dao. 

e 

R' 
[>00 

+ 

3) Biet rang phan ti'r bOn clfc co d~c tuyen d6i xUng 

hlnh chu N (da duqc noi den a trong Ap dl.lfIg 2) co 

26 

phU'Jl<g trlnh I. s' -e -[ 1 - ( : J 2] va dw;><kf hieu 

nhu sau: 

Hay thiet l~p phuang tr'inh cho m~ch ngay dum day. 

Til HOC B 
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4) T,!i thai di~m I = 0 ta dua ngu6n nuoi vao m,!ch 
nay. Hay tfnh di¢n ap a diiu ra s(t). 

N 

I' ·a 
I 

L ~f s 
+1 

+f 

5 ** Be} dao de}ng tich thoat dung dim ne-on 

Den ne-on co di¢n tra rat 100 khi tat va di¢n tra rat 
nh6 khi phOng di¢n (dftn). D~c tuyen V-A ella den 
ne-on nhu sau: 

A 
V e u 

VI' : di¢n ap tat, '-"::,: di¢n ap phong di¢n 

Nhu v~y, d~e tuyen clla den ne-on co mQt do,!n vai 

2) Trong truang hqp nao m';tch khong co di€m lam 
vi¢c 6n d!nh (tue l11';teh Iii. m';tch dao d¢ng tich thoat)? 
3) Xac d!nh d';tng clla di¢n ap 1/(1) tren hai dllu clla 
den ne-on 

Dt7 li¢u: Ve == 70V, Va = 80V, r lkQ, R = lookO, 

C == 10 ~lF, Eo == 100 V. 

BAICHUA 

1 NOi ghep cae 11/(/1' phat 

Sir dung SI( 1I(Ol/g dl(011g CliO mo('h: 

I'm 

\'(1 cae ('(Jell I1IJe uia roc IIgllon d(Je hip, 

a) 

1', + ec 

~~ 
di¢n tra dQng am. b) 

M';tch dao dQng g6m may phat di¢n ap m¢t ehieu vrn 
s.d.d. Eo, m¢t di¢n tra R, m¢t tl;l di¢n C va m¢t den 

ne-on N du<;1C th~ hi¢n a hinh sau day. 

K R 

N 

1) T<;li thai diem t == 0 khoa K dong. Hay mo til su 
bien d6i clla di€m lam vi¢e M(u, i) ella den ne-on xet 
cac truOng hgp kha cfi. 

c) V 6i sl,{ twng dW/lg TrIfJ 'EN!N NOKION 

c) ~ 

c) 

27 
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d) Bllng cl11'h IUOllg 11,( III eo 

d) 

8 1 'II + 8 2 '12 

d)¢:>~ 

e) MOl dihl Ird IIIde sOllg sOllg 1'67 mol Ilgll011 (Ill Sf cl1l1llg co .1' Ilgh/Il gi, 
ciillg 11I0lIg It( 1I11l( \'\/1' do; \'In m¢1 difll my IIIde 110; liejl 1'61 1II01llglloil tifl' 
Ilfdo: 

e) 

e e ... 

.. 

t' ... 

t 
T/ (' 
2+ 

e ... 

,28 

2Difllll'dtill1 

fiR + , 

a) B¢ Idlllkh dlli lilliI IOlill him 

(difll (ifl I'i .Wli MIIgO) 

e 

Dongdifll pc/on;a!J6 kill/fill dl/i linll 10<111 htillg 0: 

b) 

... 

Trollg Infimg hop D Id di\'n 11'0' Ihi wre'l (JIll flMIl II( 2 nrc IlfO'IIg 

dlfffllg Id IMe II/I'ell elia pMn lit dlfll Irit d/ll III - Ril Vi (i'd(/r If = //2 

ni i = -i2' //1 = II I'd il -i 11(;11 d~ic IlIrt'/1 n/a pluJlI l!t 2 u(e U(Ollg 

1I1((mg \'61 fllllfong Irillh i l 
dde fl/rt"l uill D : 

3 M6 hilill ('Ita grralOr 

/(111) .Ii do) .\'Iing qua IrW diell (ill so roi 

u 

1) Mwll du61 dd\' hietl tliell ('(Ie pllifOllg Irillh dillh IIgh/a gl'/,(/!OI' IIhir hili 
/lgl/OII diflllip dU9t' dihl klliell hiti dOllg difn : 

A I i I [2 -A 2 

AI 
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2) Til dua de;1 d(/u vao dong dihl ii' l(Ji vong f(/ xllai hii(n dien up 

112 = R/I a hai ('I(e III dien. DOllg dielliai dlllI f(/ /d 

-c dll2 

dl 

d 
- R,"C ~ I'd £1011 0 dietl nd .. /dm xllat hiell dief/ ap Ii 

'dl "., " 

dall WIO Iii III = -R1h = R~C ~: . Nhl( v~y, nelillhin III dall vao liIl 

m¢1 gyralor sf hoal d¢ng IIhu m¢1 cl/¢n (tim Ii lI(allg viti diell ('lim hi 

1-4J = R~C . 

Ghi chu: Viti La /oH (11101 giJ Ir! di{'n ('dm luye/II/Ilil /If{lIIg do/Iff,,) 

lhi lIell phlli IIII/<' hifl/, won dliv.I'1 rcilnqllg va cong kellh, 

3) Neil lIi)'i wlo dli'u ra CliO gyrator m¢1 nguon dii(n Jp e(tj Ihi Irong 
m~/{'h vOllg a thin I'ao fa sf co m¢t dong difn v6'i cUdllg d¢ 

'() 1'(1) kl' I I - ' d'" . 'd' , N" h' 'd' II I = -- . lO/lg P 111 t 1110e \'lIO len ap (j 1111 vao, I'll 1/ 111 IU Oil R ., . 
g 

1'<10 Ihi gyrator lI<ly se mo phong hOllt d{Jng m¢t ngllol1 dong viti d.d.d IJ 
e(l) 

11(1)= -
R~ Rg 

4) B¢ Idllled! d(li lilill 10(111 2 till/e hien h¢ hiI'll d6i difll kluing dill co tili IJ 

RM Nhu r(IY co Ih/lhay Ihe'mach llily hdng difntrG lim -R~ nOI giii'a 

82 1'dMt. 

Ai Ai 

AI i l ~ i2 A2 

t 
111 il2 

Ai 

NIII 8 1 co difn the' III I'd giua diflllrlJ Rg va nut ~ co dong difn i l 

ch(Jyqua. 

III -R/I +RI(i1 -i2 ) -Rgi2 va 

112 = R~i2 + Rg(il i2 ) = R~il ' 

do chinh Id hf pllu(/I/g trinli dll/Ii nghia gyrator. 

c 

Ai 

AI i 1 

1 "U) ¢> ill 111 (1) 
e(t) 

Rg 
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489 dao G91lg Van del' Pol 

1) tip dung d[nh ludl ve' nul eho dtill I'tl0 Ihu~n va duu vao ddo (co dii(n 

lil/Iii u) ('Ila h6 kl1llein dId Ifnll loan Iu 1'6: 

l' -I' dv -v eo - v + =C- va +-~--
dl R 

cd(v-s) , 

dl 

Tn; cae .I'D' hUllg IlflYng ({Jig flla hai plurong Irillil Irhl cho IIhuu, la co: 

d,l' , 
kit', - kOt'1 = 't , Irong do! = Re, 

-- dl 

2) Df m(lch InY 1I1IInl1 h9 lfeh pMII ddo, cld cun l'flJi d[nil 11I~llIull(li ddll 

1'l)0 ddo nla bo,' khuiii-h da, i lillil 10all /a (0 e' - C' ds' 1 ( d' R' -- dI' I a 

e' = -'t' d.\" ,Irollgdo r'''; R'C' 
dl 

3) T~li dall ra l'Iia II¢ kllulii'h dai lillil 101mlhl!( hii(n pillip c¢lIg. lfeh plu)1I 

la co diifllllP 510: 

d.l' 
dl 

d' [I (I' )2] . de2 Irollg a "I = -.1' - Vu va dt 't 

Let" daD Mm Illeo Ihiti giall clIa hiiiil IhIlc ddu va khit CIIC hi//I ('I WI "2 

IUCO: 

Dill 2cr = 3c\ va ,1'0 = V g. lhi phlflYng Irlnh lten day sf co d~lIIg: 
, 'tVii ,,3 

o 

4 I 'I' I d.l' Ph 11 ' ) Ta oil am I'ifc I~/l IIIlil P llillg pia (s, y = T dl)' /fIY/lg Irill mo la 

hoal d¢/1g do mach la: 

d,l' 1 dy 1 
- = - Y WI -"- = -2cr (,1'-
dl 't' dl 

Gid Ihief Mis, y) III dilm pha tai Ihiti dietll Ira ria khoJllg filch IIr diem 
fill.\' delr g6£- loa dl) lrollg m(il pilling pha, To co: 

1 dr2 d,l' dy 0 --=,1'-+ y~=-2cr(.I'-
2 dt dl' dt 

11((' It) qll,v d(ID pha CliO m(lch .I'l h¢i tu l'e' gO(' ( dl < 0) khi /s/ > So va 

.I'liliuju ki (dr
2 

> 0) klli lsi < ,1'0 Kef cJuo It) lo'n tai mot 1'011" 110,11 
dt" , , " 

gio/Ig flluf mOll'ol1g Iron klli a nllo hode glollg nil II tnl)l hillil Ihoi kili a 1&11. 

Quv d{ID pila c/la tn(lcil sl co killlynh hlfffng hi "hul" liti I'ong gim h(ln d6 
ilia khong plw (11111)(' rao dlell ki\'11 /Jun dUll, 

MI)l kili dOf 1m l'Ollg gibi han, diem :-'1 ,l'Ii elmy rfnll .. ifn lrell I'ollg 1/1),1' va 
111(1111 dii eho Ird Il1dnl1 1II(1('h dao d¢ng II! duy Ir! co lenla lII(1ch dao d(Jug 
VANDER POL 

4 )' 

-4 
0'=0,05 

581) dao d¢ng liell Iholll dung den ne-on 

4 )' 

4 
a= 1,00 

Til I 'I C dll , E -l/ 'I RC du E R' eo Utit nu111! - + I = -- , Illc 1/ - = I U, 
, dl R dt 

He lillIe Eo - Ri - u = 0 /() phl(ong Irinil cua dlllmg tiu'1I1g ~ lrong mill 

pildng (u, i) ('fla dill' Illy/n den ne on, 

DI(dng lilting lIay cilia mill pllcing do IlIimh 2 l'llng: ,y I'/Ing (f) 

Eo Ri > /I I'll d vllng aJ Eo - Ri < /I , 

Trang l'llng (f) It lu m¢l lIum Idng Iheo Ih6'i gian Call Irong "lIng aJ u la 
tnl)l hUm gidtn Iheo Ihlyi gian, 

• Trlldng IU1Pl' dlfdng Iluing 

li cdl ddc IlIvln Clia den lai 
1II(J1 die~1 dl;Y nluit, di'll Ilie 
llri), ,ting: cUtin /dill INc MI 
dUll II~ () I'a II'If<!f Idn Irl,/e II 

1m diem lviiihi' iI/mg, lIie 

nay dell win Idr, 
CD 

u 

u 
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o Tmimg hrfp 2' dllcmg tlulng Ll 
cdt d(1c lU)'e!1 n/a den 1(li m¢1 
dilm 1111.\' IIhft!, a d6 den sdng: 
Dif;n Mm rifc MI diill lif ° WI 
Inflfl dell A, h/e /lay xu 11I1Img 
fijllg ('1/" dli'll iiI' luiy COli WI 
dlelll hlln l'ifc I1I1<i)' ,wmg A' 
trollg khi dien "P \'(111 khong dbi 
(do uk dung ('11(/ tu diell), Stili d6 

die/II hIm vlfc tn({J1 rll0118 M 2 

1'(1 iltfllg t(Ji ddy, hit lUi), den 
,wil1g 11llImg hi trE duit iI, 

• Tmimg brfp 3: dl(img Ihelllg I'. 
edt dlle IU\'ell /'I/a den lai 3 
die;n," . 

Gill; Ihil'lI ('(/c hifll luallg 
m VllllniJu tn(emg hrfp i. 

DIe/n him vli'c m(m dl'll M 3 

\'II e/ifllg lOi ddy, hie IIdy den 
willlcit. 

o I'm(mg h{Jp 4: duang IMlIg I'. 
I'(il dde tuw1i! (,[Ia dell /(/1 I dle;1I 
lrollg \'lIng dl('11 Ira d¢1I8 am. 
Dieln lil/n viee hill dall IIr 0 va 
II'Ifo1 dell A SOli 110 rhl nhilv ,\'ong 
A' de' tlloa lIl<ill dlel! kifll 

( dll) > () Kill d(lt den dh;'11 
dl A 

A' Ibl hii' /illY die'lI h) 

(dU) <fl, 
dl A' 

A' 

CD 

A II 

CD 

II 

A 

u 

Di/III h)1II I'if" 1rt1(J1 dell E vel IIllIiy sang E' dllhoa m(in die'li kiell 

( dll) < 0, 101 die/II E' llIi diell kienlloi Iren dO'i dlill ra die'm lam vier 
ili E" . 

lai tn(1fI dell A. 

C/1II Irillit AA'EE' of I~p di 1(11' 1(11 khong dimg Irollg slIOI ql/(i Irinlt 170(/1 

d¢lIg mOllg dal den diem OIl dinh M 4 (I/hllng dieil nay khang haa giit ,1(11 

dWYe), 

2) Ditiu kifll daa d¢ng Ung I'm truitng hrfp 4. Ille /() tlllil tr(Jng l(Ji dilm A 
Irang rung (j) hoij/' diem E Irong vlllIg (JJ), lur lIily ED Va > 0 va 

> Eo > V. (die'u nay keo theo 
r r 

die'li kifn ph~1 /() R > Va - 1 J. 
r Ve 

3) Cac die'u kifll R > Va -I va Ve (I + '&1' ) > Eo > Va dll{J'c kilm 
r Ve 

cluing Irong m(Jch. 

To IIghiell nn.1 ha giai doall sau: 

oChuvinn'rO.wlllgA: u+RCdll=Eo.lildo u Eo(1-e- I !RC) 
- dt 

(dieu kifn han dti'u tI = OJ . 

R 
• Chuyill til A' si/ng E " (1+ -)1/ + 

r 

du 
RC- = Eo. nrc It) 

dl 

II = + Ale -1/ R'C , Irong do R' = r!/R = ~ va Alia Mng 
I+R r+R 

sotkhphdn. 

h • 'E' RC dll Ed' E A -1/ RC o C liven fl{ .\'ang A: II + - = 0' Iii 0 u = 0 + 2(' , 
dt 

V l m~t gia Iri Ihili gian d(1t m(lIg r' = R'C 11170 han ralnhie'u so viti r 
= RC. Thili giall den sallg ngan hml rdillhie'u .1'0 viti Ihili gian delllal. 

Chu ki dllo d¢l1g CliO mach h) nil gan I'm Ihili giall lat Clio dell va gan 

Mllg Ihiti gian /(ll1g Clla IIltf Vo den Va . 

T 
E v: RCln_O __ e ,T ",,0.4.1'. 

ED - V:, 

/I 
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, - ? 

CAC CONG CU CUA 
• 

BIEN BONG HOC 
• • • 

M ? -t ,,' 
d QCllA 

Pluln Ildy sf t(ip h(fJJ I~li cell' dilJh Ii thong dUllg clIO 
{)hep IIghihl drll c(/e m<lch trollg pluljJ gdll dllng c1ll1ull clll'lIg 

(P,G.D,CD.), Cic dlnlt If liell qll{IIII'i'li chid(! CI!(YlIg IJllt' 1'(1i 
('(Ie Itellll kich tMel! d~/Ilg sill Sf? dlr(Yc hiell cliell du/Yi d~lIlg Ule 

Ihlm 1)111(1'. 

Trol/g Iinli l'l/e Ii rIll/yet m~I('!t, kluli nit/III d¢ 6'11 djllh 
dlllg quail fn;mg IIhl! kln!i nifm r/lyell tfllli, M(Jf hf rha'lIg dlr(1c 

g{)i hi 0'11 djnh lIell khOllg rhi tim (hr~)'e m¢/ !~;P h(fJJ cae diell 
kifll hOIl dci'I/ l'(/i gid tri 111111 h~1II WI m¢t helm kich rhich h<lII chi 
co rill khiell hf thOllg khallg h(Ji II.!, Ti'r dfllh nghlo I1(IY sf lI/i1l ru 

(IIr(1c nle diel/ kifll (}/I dillli cho e(1e he r/lyell t[nh 1'(1 ('(Ie diell 
k/fll IIcl)' st! ell/VC IIl1de 141i d'rld)', 

CIII((Jng 1I(ly Cllllg IIhl! elllrmig tnt/Ie hoo g6/1/1I111(l/g khiil tlllfC 
to, thieil It/Ill'! din phdi hier di llilli fuji dl(/(' de \'(ill de' Cliu nil 

ell/((fIIg S(lII, 

1\ 

33 

M • 
l u /\ 

e t u c . 
• T6ng h9P cac dinh If t(lO thanh cac cong 
cl;! cua di~n dqng hqc, 

• Minh hqa va sir dung cac dinh If nay, 

£)II~U CAN BIET TRUdC 

• Cic kicn thuc cO' so v€: di~n dqng hqc, 

• Cae kien thlte vi: phuong trlnh vi phan 
luycn tlnh M so hJlIg c[fp 1 va dip 2. 

• Cic kien th(re vi: so phUc. 
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I D!nh lu~t nut bi~u dien qua cac 
di~n the-------------

1.1. M~ch di~n gom di~n trd va nguon 
Ta xct tru'ong hop 1119t nut ma cac nhanh cua no chi g6m dien tra va cac 
may di¢1l (h. I ), 

B 

Tn co cong thLrc ella dong di¢n cho moi nhanh t,~i nut A nhu sau: 

IBA 

l>inh Im)t nut bieu dien qua eae di~n the thu duvc bang each cho tong 
CUll tat ca cae dong di~n di vao nut bang 0: 

",vB vA+eBA ",VC-VA ",( V[) Vii'] 
~ + ~---+ ~i flD .. 1 + .=0 
lJ R8J\ C RCA D " RDA ) 

1.2. Elinh Ii MILLMAN 

Tlr he th(rc (ren ta suy ra bifu (hue tuong minh cua di~n the t<Ii nut VA Vii 

trlnh bay ket qll<l du6'i dang tong quat cua dfnh If MILU.1AN (h.2): 

I 1_ 

I#k Rjk 

trong db s.d.d. e jk va d.d.d. fljk c6 dau dmmg khi chung huang 

vao nut Ak • 

34 

t '" 
-! til; 

I 
nm nm 

H.2. Clic ki hifu clio dfnh If 
MILLMAN. 
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1.3. MCilCh gam L va C 
Phuong tr'inh cho dong di~n eh'.IY ljua nhanh co tu di¢n (h.3) Iii: 

) 
i EA (t) = C --'-.!:------'-''-

V;I dong di~n eh<.ty ljua nhanh co eu(m cam Iii: 
I 

i FA (!) == ± f ( U F - l' A )d! + iF A (0) , 

o 
Tn thw'mg k! hi¢u lugng tnmg eho dong di~n ch'!-y qua ew)n cam bfing 
c6ng thue : 

H.3. Nllt ('() C(IC nll(/nll eMfa L 
1'(1 C. 

iFA (t) = J(I'F - vA )eI!. 

Nlm v(ly dinh luat nut bi~ll dicn qua di~n the'se co d'.mg t6ng quat nhu sau: 

II)B 
B 

l'A + ('BA + I lie I'A 

RBA C RCA 

I( llDA + -,I "'=R-'-'-
D l DA 

H6 t6ng dl;li s6 VOl dau vao co trqng s6 

B6 tdllg hI mot III~/('h co 1/ eli/II \'iIO Ei \'(/i di\'JI (ip \"£I() 

i'i Id nli)t rid" ra S co di\'11 (/jJ ru hi (hA). (;ilg r(li 

II//,ii (Mil nlo hi 111<)1 hf s(;' 11111111 rlwc ki sao clIO: 

/I 

l\ = Lkilj (ki iii s6 thl/e) 
i=l 

EI kl 

til S 

nm 

IJ11"t E4 k j I' 

tl" 
I 

I nm 

nm 

H.4. Ki hi~;11 CliO be) tdllg d\li Sc5'1'(fi dii'll 1'(10 co trqng 
.Ic5: 

Mach tdllg lIely ('(.) thi dl((fC tll(t(, /iifll 1)(/l1g m(J! h(J 

klll/eill duj (illlt to/IIII1II1t' SiIIl (1t.5): 
a) Diit l'liO ('(Ie dlill 1'''0 Iwi difll tra R IIIII( hinh 5. 

\:::;",' 

35 

l'A )dt = O. 

b) Nl;/! m(H s(/ hWlg kil'i ('() hf s6' ki > 0 thl' mi)t dif/l 

trd Ji st'dl((fc l/eJf liiiill IHs//6n Ui \'(1 (Mil 1'(/0 rhwll1 k
i 

' , , , 

n/a hi) kll//e('h d(Ii till II W(ln; m(Jf dipn frd khcic ('() 
(,{Ing trj s{/ si; dllt;c n/)7 giihl dci'll V(IO dilO CliO hi) 
khllf('/i d\li 1'(1 dllt. 

c) Npil m(Jf sty' h~lIlg kiuj co hf sci' kj < () thi nf()1 

dipn rrd I t. I si' (IIt(fc n/if glii'a ngl/()/1 Vj \'(/ dti'll 1'(10 
.I 

ddo ('//(/ h~5 khll(j'cI, d~li Ifnh t(}(llI; m?( difll m} kl/(/c 
('() cllllg (rj sS .1'('- dl({lC n07 1'110 giii'a dtill \'(10 t/1II\ln 
Cl/O fHj klwt'('h dui I'll ddt, 

d) Khi ('(Ie ngll6n (/If{lC lI(ff 1'1/0 hi) k/llIc'd, d41i Ifnh 
tOlIIl, ('(Ie df\)!/ frd mdl song sOllg S(7 dlf9'c thay tl/(>' 
Ihlng di{jll {rtf f/l'allg dW.Jllg: 

R 

1) /illy durng lIIillh r(/ng pl1/(allg ph(lp pita neu hi 
cllIllg 

2) Thm'llifll n7<)f h() tdllg sao (ho: 

v,\' = 1'1 + 2u2 u:'\. 
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R 

Ej ~ 
R 

R 
I1TIT 

Iq 

s 

v'l 
17m 

H.5. Thill' hi¢1I mi)t hi) toilf{ 1'(51 d(llI 1'LIO ('(5 tr9t1g s(f 

1) B<? khuech d<;l.i tfnh toan lam vi~c a ch€ de? tuyen 
tfnh VI co di~n tra h6i tiep R noi vao dl'iu vao duo. Ta 

kf hi~u u la di~n ap d~t vao giiIa 2 dfiu vao cua no. Ap 
dl,ll1g djnh lu~t nut bi~u di~n qua di~n the t<,li dau vao 
thu~n va dau vao dao ta co: 

I I -- U I -I' _ V 
+ ---

,R ,R R 
I } ---

ki Ikjl 
va 

I-~' + I Uj ;Ll 
j kj j ~;l 

R 

Tru cac so hang tuang ung cua hai phuang trlnh tren 
vai nhau va gian u6c R di ta co: 

R 

tl' 3 ,,? 

17m , 
R 

s 

t, • i ,\ 
lUI 17m 

17m 

R 

t I':: R , 

""" 
R 

R 

~ 
t 1'3 

rrm 

R 

t 1', tl'l R nm 
nm 2 

• ! ('2 R 
17m 

"k "I k 1 "k "k H.6. TIII,fe hit,"IIII1(,5( /Jo,- {()II,U \'(ji d({u Vi/O co tn,mg so' ~ 'jL'i ~'J £Ii:::: ~ 'jVi + ~ 'jl'j = Us ~. 

j j Us 1,\ + 2u2 L'3 • 

2) B<? t6Qg dlf<!C tht,rc hi~n bu6c diiu theo hlnh 6a va a. So dd klidi dllll, 
sau khi rut gQn ta co sa d6 tren hinh 6b. b. So do (lIoi' n'lIIg, 

2 D!nh Ii va tilC dl}ng xep chong 

2.1. Vi~c tiit mqt nguon 
Titt m¢t ngl/o'n dien lip Ja cho s,d,d. cua no gia trj 0, noi each khae til thay 
the ngu6n nay bill1g m¢t ("oug tde d01/g. 

nit m¢t lIgUrlll dOl/g di¢n la eho d.d.d. eua no gia trj 0, n6i each khac la 
thay the ngu6n nay bang m¢t cong {(Ie mer (ha). 

CIIIJ .\;: De't(1£ m(Jt ngu/m (rell so db chi l'i¢c bd \'(}nf{ IrrJn trong ki hiell 
c'la IIg110n (h.7j. 

36 

o -e(r) 

H.7. Tdf l7li)f IIgU()Il: hd \'()f1g 

Iroll frong ki hi¢ll uia no, 
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2.2. Tntdng h9P nguon khong d6i (che d9 khong phI:! 
thu9c thdi gian) 
X6t tnrang h9P m~ch di¢n tuyen tfnh chi g6m d.c di¢n tra va cac may 

di¢n vai d~c tuyen khong ph~l thu¢c thai gian. Gia thiet ej la s.d.d. ella 

dc may di¢n ki~u THEVENIN va 11k la d.d.d ella cac may di¢n ki~u 
NORTON. Ok phuong trinh cho phep xac djnh dong di¢n i ch~y qua m¢t 

ph&n tu 2 clfC va di¢n ap /I tren hai dau ella n6 la cac phuong trlnh tuyen 

tfnh (phuong trlnh Clla vong V~l phuong trlnh ella nut). Nhu v~y i va u Ia 

dc ham tuyen tfnh cua ej va 11k : 

i = IAjl'j + I Bk11k va /I = I Ajej + IB~11k ' 
k .I k 

trong do Ai, A' j V[l Bk ' Bk la cac h¢ s6 pht,t IhuQc vao di¢n tra cua ml;lch 

va dc h¢ s6 djnh nghia dc ngu6n di~u khi~n, 
Neu ttlt ca cac ngu6n d~u Ittt lro m¢t ngu6n di¢n ap ej thl dong di¢n i tren 

nhanh rna ta quan tam co gia trj i j A je j va di¢n ap tren hai dau cua no 

co gia tr,!lj Aje). Hoan loan tuong tI!, neu Hit cii cac ngu6n d~u tiit tro 
m¢t ngu6n dong 11k thl dong di¢n i tren nMnh rna ta quan tam co gia trj 

ik = Bk11k va di¢n ap tren hai dau cua no co gia trj Uk B'k 11k . 
Dodo' 

Ii) + IiI.. va 11 "" Iu) + IUk ' 
j k .I k 

V~l ttt day ta co th~ pMt bi~u djnh II v~ tac d¢ng xep chong: 

Trong che dl) nguon kMng phlJ thUl?c thOi gian, cuang dt) dong di~n 
eh<.ty qua rni)t phan til hai ClJ'c ella rnQt rn~ch tuyen tinh va dien ap 
dill tren hai dau clla no bang t6ng ella cac d':li lm;mg nay trong cac 
tn~ng thai khac nhau ella rn~ch di~n, rna a do tat ea cac nguon deu 
tat, chi trir rnQt ngu6n. 

2.3. Tntdng h9P nguon bien d6i theo thdi gian 
Trong tnrang hqp nguon bien d6i thea thO'i ginn, tfnh tuyen tfnh ella cac 
phuong trlnh tren van duqc bao ton. Djnh If v~ tac d¢ng xep ch6ng vAn ap 
d~ll1g duqc cho che d¢ xac I~p djng nhu cho qua trlnh qua dQ vai di~u 
ki¢n phili xem xet cac dieiu ki¢n ban dau (di¢n tich tn~n tl,l va dong di¢n 
trong cac CU¢I1 cam), 

Dinh If v~ tac d<)ng xep ch6ng ap dt,tng nIt de dang cho che d¢ xac I~p va 
nhat Ia cho che d<) cu6ng buc vm tin hi¢u kfch thich h"inh sin, a do tat ca cac 
d<;li Iuqng Iu C,lc ham twin hoan khOng phl,l thuQc vao di~u ki¢n ban dilu. 

fit) khueeh d~i vi sai eo tr& khang vao 1611 
B6 kllIle('h d(ti l'i sai (h.8) hao g61n Iwi Itt) khwkh d{li 

ffllll fOtllllf flrcYng. Ta coj CcfC ht) khue('" d~ti ffnll 10/111 

/1(IY him l'ifC frong ehe'do fllyen finh. 

Neu ta tii! ngu6n v2 thl vA = 0 va 

Rl+R2 

llilg dl.1l1g dll/II If l'l {(Ie d(Jng .rei' chong hay (inll difn 
(11' fIlii d/f(fc cY (tdll ra [I, khi C(l c(1c difn tIp VI WI v2 

lai ("(Ie &1'11 \'([0 Ell'(/ E2 CliO ht) khue('h d{lj, 

Vt, 
RI 

VI b¢ khuech dl;li tinh toon lam vi¢c trong che d¢ khuech 

dl;li thu(\n. Ap dl,lng djnh lu~\t nut cho nut A ta co: 
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us) -O:=~ 
R2 RI 

va tu do: ,,' = _ R) + R2 l' 
'-' ,I R2 I' 

Sau khi khOi phl,lC Ii}i ngu6n V2 va tilt ngu6n 1'1 ta 

duqc () A L'2 va U~I = 0 . 

Bay gia ne'u ap dl,lng dlnh lu~t nut cho nut A ta co: 

0- v2 li2 - U",I' 

R,.., RJ 

," _ R\ + R2 , 
L \' - &,.." 

, R2 -
va tudo: 

A.p dl,mg dinh If xe'p ch6ng ta co: 

, " RI +R2 
1\ 1'1'+11 1'= R2 (1'2- ul), 

do chfnh la phuong trlnh rn6 til chuc nang ella b(> 
khuech di}i vi sai, 

E) + [>00 
51 

ttll t"s, ITI11 
ITI11 

R2 
R) R2 

+ 

Chu y rang ne'u bQ khue'ch di}i tlnh toan 13 If tuOng thl 
tr(1 kh{mg t<;li cac dau vao cua bQ khue'ch d<;li vi sai la 
v6cung 100. H.8. B(j kllllel'lI d~fi l'i sui co trd klulng 1'(/0 1&, 

~ He t<)p luy¢n: Bili tt;ip 1. 

3 Dinh Ii THEVENIN va NORTON 

-----
Chung ta chi xet a day tnfifllg h(JjJ CliO nil' IIgll()/1 khong d6i, tnrong hqp 
cac ngu6n a cM d(> xac I~p vai tIn hit;u kfch thfch hlnh sin se duqc noi 
Mn a M~IC 9.4 va 9.5. 
Xet rnqt plufll tlf 2 CI/l' tlly61 fillh D bao g6rn cac di~n tra, cac ngu6n 
thuong va cac ngu6n di~u khi~n, trong do cac ngu6n sau duqc dieu khi~n 
bllng cac d'.li luqng thuqc pMn tv hai c\fc D, Tinh tuye'n tlnh cua phan tv 2 
c~rc duqc bi~u hit;n a quan h~ b~c nhat giG'a di~n ap tren hai dilu va dong 
di~n chi}y qua no ma ta co th~ vie't duqc dum d'.lng: 

JL+L= I 
Uu lu ' 

trong do Uu la di~n ap h6' rn<;lch V~l lu la dong di~n ngiln m,!ch cua phan tv 

2 c\fc. Ta da bie't (Chuong I, M\jc 6.4) rang quan h¢ nay 13 quan h¢ giG'a di¢n 
ap U di;it tren hai duu cua rnQt may di¢n co dong di¢n I chi}y qua (h.9a). 

3.1. f)inh Ii THEVENIN 
l\1oi phan tfr 2 qre tmmg dllong voi m(lt may di~n THEVENIN eo cae 
d~e diem: 
• S.d.d. tllong dllong eua n6 eeq = V o, trong d6 Va la di~n ap gifra 2 

dau ella phan tu' 2 cl!c khi ha m~eh; 

• Hi~n tra tllong dllong Req cua n6 la Req = - ~: ' trong do lola 

dong di~n ngan m~ch cua philn tfr 2 cl!c (h.9b). 

D 1 
~ --­u 

1 
I 

)~ 
11&j = 10 

u 

H.9a. D(ic (uyell ClILf m(H phdll flf 
2 Cl,1(' fllyi'll (inll. 

,4 

B 

H.9b. Bii'11 di/n riff/II liTHt.vENIN, 
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Cl£ dq lam vi<;c cho phep tfnh tmin hoi[tc do cac di:;ic tuyen (e, r) nhu sau: 
• S.d.d. tuong duang eeq Clla no dlf9'C xac djnh bOi di~n ap Uo gifra hai 

dau cun phan tu hai qrc khi ha l11<;1ch (I = 0): 

eell == Uo -U(l == 0) ; 

• De tinh toan hoac do di¢n tra luang duang Rel/ la tflt cac ngu6n va d~t 

vao giiJ'a 2 cUC cua phul1 tu mqt di¢n ap U. G<;>i IOfU ngu6n) Ui dong di~n 

ch'.lY qua ph{m IU 2 cuc ta co di¢n tra: 
U 

Req ==----
I(lat nguon) 

3.2. Dlnh Ii NORTON 

Moi phan ttf 2 qre tu'Ong dlfang v6i ml)t may di¢n NORTON c6 cae d:)e 
diem: 

• D,d,d. wang dlfong ctia n6 11eq 10 , trong d6 10 13 dong di¢n 

ngan m~ch ctia pMn ttf 2 qrc; 

• I>i~n dan tuong duong Geq cua no HI Geq = _!.!L, trong do Uo la 
Uo 

di¢n ap giO'a hai dau cua phan ttf 2 elfc khi ha ml;lch (h.l0). 
Che dqli'un vi~ cho phep tinh toan h~c do d'.lc cac dac tuyen (11, g) nhu sau: 
• l),d.tl. ttfO'ng duang 111'1/ ella no du9'c xac djnh bai dong di¢n 10 khi 

ngfm l1li,lch (U = 0) ella philn IU 2 cgc: 

11 ('II = 10 == I (U = 0) ; 

• De tinh toan ho~c do di~n dlln tLrong duong Ceq ta tiit cac ngu6n va d~t 

vao gifra hai CLre ella phfiJl tt'r I11qt di<;n ap U GQi 

ch~.ly qua phan IU 2 cge ta co di¢n d:.'ll1: 

lotH 
C elj == ----'=----

U 

IWd! ngu6nl In dong di¢11 

I 
A 

B 

H.IO. Bj~11 diin dinh If NOKfON, 

H¢ thuc: 

doi khi rat la ti¢n 19'i cho vi¢c tlnh 
loan di¢n tra trong eua mq! so 
IO~li phun tu 2 ege. 

HI) khueeh d~i bang transistor lu6ng qJ'c Bi,;! rclng: P = 100, P = 11 kG, r = 1 kG, 11 = 10·-41'(/ 
B6 kI7lu;;" d~li h/illg transistor II(/illg np' trollg chl d~J 
{U\'()/1 tfllll I'Ll d'trlll ,wi' {lId/) d1WC cflo tr(i/l Mil" J 1 ({. 

Di(Jn (II) I'be do nui)' ph/If (e g' Rg) f~1O m d!f(/c d!fo 

&;/1 rid/! l'do nit! h{j khllei'h d\li I'({ t(li dt/II ra ta co 
dien (If! l'ee Iren di~'11 trd teii Ru' CIC ngll/)n Pib 1'if 

!J.l'ec h) ('{Ie ngl/{}II tlly(Ji, tfllll (/lf9i' (/i(;11 kfti(i'll. p 1'(/ r 

hi ('(Ie dierl trd d~7c tnrng CliO transistor. 

Xic dil/I! nlllY difn TfM .. 'ENIN (eTh \'(/ RTh ) t!fang 

(/tnmg w'ri /J() kllll(iih d~li 1111111 fir hai ddll Clia difn trd tili, 

(39 

Rg = 0,1 kG. 
B 

1I.11a. B(J khll(Jih d(li Mng transistor "king q(c. 
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Ta dt . bO di~n tra tiii Ru va tfnh s.U.d. 

eTh (vee \=0 ella may di~n THEvENIN. Tu dinh If 

vong (Rg + rh + ~l(Vee )ic=O - eg = a ta thu duqc 

va 
1 

RTh = GTh 12,2kQ. 

eg - ~(l'ee)ic=O 

Rg +r 

• Ung dl;ll1g h~ thue GTh = 1 :~ I· Thay di~n tfa tii 

b:1ng vi~e ngan mt;tch ta co: 

Ap dl;lI1g djnh lu~t nut eho nut C ta eo: 

. (vee )ic=O 
Plb =: , 

p 

Neu thay the ib b:1ng bi~u thUe bi~u dien no theo 

(vee )ic=O va giai eho (vee )ic=O ta thu duqc 

13pe 
eTh= (vee)i=0 g ;::;,-1I00e". 

c 13P~t (Rg + r) 0 

Ta se tfnh tiep GTh theo 2 each khae nhau. 

• Di¢n trb Ru van du<;c taeh khai m<.ICh va ngu6n eg bi tat. 
Di~n ap v ee ~ len Mu ra ella b9 khuech ct;U se ~o I~n 

dOng diro ie = vee + 13ib ,trong dO ~l'ee -(Rg + r)ib , . p 

tl:r do neu khu ib ta tlm du<;c di~n dan THEvENIN GTh : 

dodo 

va 

Tom l<;I.i, neu nhln tu 
d:lu ra thi b9 khueeh 
d<;l.i b:1ng transistor 
luang eve duqc bi~u 
dien b:1ng m¢t may 
di~n THEVENIN theo 
m6 hlnh nhu tren 
hinh lIb. 

Rg +r-13p~t l._~ 
p(Rg +r) p Rg +r 

I 

GTh =1_ R ;::;,O,08mS 
Vee P g + r 

H.l1b. Mdy di~!l THEYENIN f/((YnX d/((/llX 1'(51 h9 
khllikh d~/i /J(1ng trollsistor /r((/llg Cl/C. 

~ De t~p luy¢n: B(li /4p 2. 

4 Che dQ ho~t dQng va 51! 6n d!nh ella 
m~eh tuyen tinh ---------

4.1. B~c cua m9t m~ch 
Ta thve hi¢n m(>t p//(111 tl12 elfc t/lyeil tfnll kh6ng ell/fa /lgl/on d(Jc I~lp 
(ngu6n kh6ng d6i) bAng cach ket hqp cae phan tu thu d¢ng (eae di~n 
tra, tl,l di¢n, cu(>n earn) va eae phan tu tfch eve (eae may pMt di¢n up 
va may p~at dong di~n tuyen tfnh eo di~u khi~n). Ta nu6i phdn tu hai 
eve nay bang m¢t may phat d¢C I~p eo khii nang dua ra m(>t kfch thfch 
(di¢n ap hay dong di¢n) eho twac e(t) (h. 12). Dap ung s(r) ella phan tu 
hai eve vai dau vao kich thich e(t) la d.:;ti IUQ'I1g cdn nghien cuu: dong 
dien tren nhanh va dien the tren nut... 

Quy fu~t bien thien clla ~\'(t) duge xae djnh bOi m¢t phuong trlnh vi phan 
tuyen tinh h~ so h:1ng co dang t6ng quat nhu sau: 

ds(1) dlls(t) de(t) d l1le(t) 
. Dos(t) + Dl -- + ... + Dn-- == Noe(t) + Nl --+ ... + Nm --. 

dt dt" dt dtm 

B~lc ofa m~/{'h Id h{ic cao ll/uJr ClIO d~1O heim c6 m{lt trong phllong trlnh l'i plUIIl, 
Dap ung s(t) ella phi'in tu hai eve doi vai diiu vao kich thfch e(t) nh~n duqe 
b:1ng eaeh giai phuang trinh vi phan tren day. Dap Ung n~ly eo d<;l.ng: 

s(t) .1'0(1) + sl (t) , trung do: 

• so(t) la nghi~m t6ng quat ella phuong trlnh vi phfrn thuan nhat (We In. 
khOng eo thanh phdn a ve phili hay khong eo kich thfch a d:lU vao) hay 
eon g<;>i la dap ung tv do eua phan tu 2 eue. 

40 

Ii. 12. Villi I'do m¢{ luim kich 
fhicli III e(tj m~lch !.£ c6 ddp ((l1g 

hi sr£). 
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• ,II U) lil nghi¢m nghi¢m rieng eua phuong trlnh co ve phai khae O. Trang 

truong hop kfch thfch lil m9t'ham tuan hoan (hay m91 ehicu), sl (I) co Iht:' 

dlroe chqn lil ham twin hoan co clll1g ehu ki nhtr ham kfeh (hay m<)t ehicu). 
Nghi¢m !lily kh6ng ph~1 thu¢c vilo dieu ki¢n b,m d..1u va no mieu t,l ehe d<) ~n 
vung, hay con duqc g9i lil eM d9 X:1e I<}.p hoi;te etrong but ella phiin tu 2 cue. 
Ole dicu ki¢n ban dilu up d~ng vao nghi~m t6ng qWll eho phep xae d~nh 
cac htlng so tfeh phan. 

4.2. 51! 6n d!nh ella m'l'eh tuyen tinh 
Trong Ii thuyet m<).eh, khCli ni¢m ve d9 6n dinh eiing quan tr9ng nhu khai 
ni¢m ve d<) tuyen tinh. 
M<)t h~ thong duge g9i lil 6n d~nh neu khOng th~ tim duge m9t t~p hgp cae 
dieu ki¢n ban diiu v6i gia tri hfru h<.m vil m<)t hilm kfch thfeh Iwn ehe co 
thd khien h~ thong kh6ng h9i t~1. Trong truang hqp cac m~ch tuyen tinh, 
dicu ki~n dn dinh duge phan tleh theo: 
• M9t dieu ki~n 6n djnh lien quan den che dQ tl! do cua m<~ch bit:'u hi¢n 
btll1g vi¢c khOng the: tim duge cae dieu ki¢n ban dilu v6i tr! hfru h,~ co 
lh~ khien he thong co dap ung phim kI. 
• M9t dieu ki¢n 6n dinh lien quan den ehe d<) wOng buc ella m<~eh bit:u 
hi¢n bAng vi¢e kh6ng tht:' tim dirge m<)t ham kfeh thleh h,.m che co tht:' 
khien h~ thong co d<lp ung phan k1. 

4.3. Che de? tl! do ella cae m'l'eh b~e 1 va b~e 2 
4.3.1. M<;1ch b~c 1 
Che d9 tv do dirge bie:u dien bAng nghi¢m ella phuong trlnh vi phan 

D '(I) D ds(t) - 0 0'" + l~- , 

phuong trinh vi phan nily co phuong trinh dae tnffig Iii Do + D j r 0 vOi 

l1"hiem III r = _ Do . 
eo. 0 D) 

N1m v,ly nghi¢m ella phuong trlnh vi phan lil s(t) = s(O)e 'bl vii thm gian 

d~c trung cua m'.leh lil thai gian rich rho/if '[ = I/~ I. 
D(lp li~lg s(r) h(Ji fu lI(JII 10 < (). tl(e hillel, die /if sf I Do HI DI Clla p/illtfl1g 

tril1h \'; p/1(11I co Cling (hill. C/f(J'd(J tl/ do vi v~iy se hj hdm (l/{'l1 {tit ddn} 

4.3.2. M<;1ch b~c 2 
Che dQ tu do duge bi~u dh~n b!\.ng nghi~m ella phuong trlnh vi phan: 

d2s(t) 
Dos(r) + DI dr + D2 --2- = 0, 

clf 
phuong trlnh vi phan nay co phuong trlnh d~e tnmg 13. Do + D1 r + D2 r2 = 0 

v6i bi¢t thue lil: L1 = Df - 4DoD2 

• Truong hqp I: L1 > O. Nghi~m r1 va r2 eua phuong trlnh d~e trung la cae 
I1ghi~m tlWe ph.ln bi~t. Nghi¢m eua phuong trlnh vi phan co d;~g: 

r / 1,/ s(t) Aiel +A2e~. 

• Truang hqp 2: L1 = O. Nghi¢m eua phuong trinh dI:ic tnmg la nghi~m 

th~re kep 10 - IDDI va nghi¢m clla phuong trlnh vi phan co d,~ng 
- 2 

s(f) (At + B)/bl 
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• Truang hqp 3: L1 < 0, Nghi¢m eua phucmg trlnh d~e trung la de so phue 

lien hrYn r :::: a + J'ro (rang do a :::: _J2L va ro :::: va nghie, m eua 
':'1' -, 2D2 2D2 

phucmg tdnh vi philn co d<;mg: 

s(t):::: r/J.t (Aeosrof + Bsinrot). 

D~ dap U'ng tv do h9i tl,l, dieu ki¢n can va du la nghi¢m thVe eua phucmg 
trlnh d~e tnmg la am va nghi¢m phue co ph&1 t1we am hoae bang O. Dieu 
ki¢n nay du<?,e thoa man khi t6ng ella cae nghi¢m la am ho~e bttng 0 va 
tfeh eua cae nghi¢m Iii ducmg, tue Iii cae h¢ so D2 , D\ va Do eua 
phuong trlnh vi phan co eung dau. 

4.3.3. Ket lu~n 
Ket hqp cae ket qua eua ba truang hqp tren ta co th~ rut ra ket lu~n: 

eM dO tl,f do cua mOt ml,lch b(lc 1 ho~c b(lc 2 se hOi t .... neu cac h~ so 
cua phuong trinh vi pMn co cung dau. 

, 

lip dl:ln9 4 
Sl,f 6n dinh cua mOt h¢ thong b<\\c 2 

Tn)" lIillh 13 Id SO' ad CliO m9t m{tch IJqc 2 trong (M 
h9 khllikh a{II' rfnh toillila If (mlng, 

7\1; th(n diihn t :::: 0 tl.l ai¢n de7 phong he! 1'(1 khong cO 
ddng di¢11 trol1g CII911 cam. 
I) Tim phuong trinh l'i phdll ('Ita di{'n (ip V,I' f{/i dil'll 
m ella /)6 khwkh dai ffnh to(in. 
2) Khao 'sdf S~( {in dil1h ('Ita m{lch, hie! n1l1g: 

roo > R: C I ~' - ~~ I :::: I~I· 

R' 

• 
I-

Vs 

11111 11111 

R 
trong do u R\ +\ R2 1)~ , VI b9 khueeh d~i tfnh loan 

duQ'C mile thanh b9 khueeh d:,ti thu;:tn. 

Kht'r v va tfnh d<;lo ham theo thai gian bi~u thue thu 
du<?,c ta co: 

trang do roo _I-va 
.jLC 

l::::_I_(R+R' 
't R'C R 

2) Di¢n rip ra l's eua b9 khueeh d<;li Hnh tmill tfnh 

du<?,c btmg cach gi{li phucmg lrinh vi phan tuyen tfnh 
thuan nhat b(lc 2 noi tren. 

Phuong trlnh d~c trung cua no Ii!: 

,.2 + 11' +roc3 =0 
't 

vCi'i bit;t thuc rut g9n la: 

L
A' I 2 () 
~l -.., -roO < 

1:~ 

H.13. M{li11 h~ic 2 1'61 Ule philn flf RLC nulc song va nghi¢m Iii 
song. 

r:= + jill 
1) Theo djnh lu~t nut ap dl,lng cho dau vao thu~n ella 
b9 khueeh dui tfnh tmln ta co: 

C d l' + r 1 dt + l'. + u 
dr L.u R' R' 

0, 

~1: ~ . 

trang do: 
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Nghi¢m eua phuong trlnh vi phfulla : 

L'sU) = Ae-tlr eos(wf+<p), 

trong do A va <p la ca.e Mng so Heh phan duqe xae 

djnh ttt de ditu ki¢n ban dfiu. 

• TruOng hqp 1: .!.. < 0 . 
'"C 

Di¢n ap us(t) la m,,?t ham tang theo thm gian va hi? 
khueeh d~i tinh toan se bj bao hoa. H¢ thong VI the 

kh6ng he:>i tl;l. 

• TruOng hqp 2: .!.. = O. 
'"C 

Day la truOng hqp ho~m toan Ii thuyet, U'ng vm di¢n ap 

ra V,I (t) co d~g hlnh sin. M~eh da eho 13 me:>t be:> dao 

de:>ng t~o ra tin hi¢u hillh sin . 

• TruOng hqp 3: .!.. > O. 
'"C 

Di¢n ap Us(f) ia me:>t ham giam theo thai gian va d~t 

t6'i gia tri O. H¢ thOng VI the se 6n dlnh. Phuong trlnh 
vi phan eua h¢ thong 1a phuong trillh clip 2 vm cae h¢ 
so co eung dau. 

5 Ham kieh hinh sin va bi~u di~n bang 
so phCte 

Tat cii cae ham fit) hlnh sin v6'i Hin so goe w d~u co th~ bi~u di~n duqc 

du6'i d~gfit) = 1m eos(w{ +$), trong do 1m >0 ia bien de:> va $Ia pha 

ella no a goc thm gian (t = 0). 

Gia thiet g(t) = gm eos(wt +$) 18. ham hlnh sin bi~u dil:n m,,?t hi~n tUQl1g 

v:;u Ii nao do. Ta co th~ bi~u dil:n ham nay nhu me:>t ham phUc nhu sau: 

g(t) = g ej(illt~) = g ejillt, 
- -m -m 

d ' .2 trong 0 J 1 va so phuc 

Modun gill va argument $ cua bien dt) phuc gm chinh la bien dQ va 

pha 0' g6c thai gian cua ham sin get) = gmcos(wt +$): 

gm I~m I va $ arg(~m) 

Muon tra l~i cach bi~u dil:n bang so thvc ta chi vi¢e lay philo thvc clla d~i 
luQl1g ph(re get), tuc Iii: 

get) ,:1le[g(t)J .1?e[g ejillt ] ,:1i'e[gmej«(tll~)] = gm eos(w{ +$) 
- -m 

C/1lt Y : Sl./ fl((fI1g Ifng gii/a 1119t hcim sin WI d~li /i1(fI1g phuc lien (juan v6'i 
/10 dl(C!(' hdo (odll trang ((}( cd ale phep thao tac tuy/n tfnil. 

6 £lap ling euang bCte hinh sin eua m9t 
m~eh tuyen tinh ---------

Che de:> cu6'ng buc cua m¢t m'.lch chi co th~ xwit hi¢n sau khi che d¢ tv do 
ella m'.lch drr tilt Ta gia thiet tat cit cac m~eh nghien cLru sau day d~u co 
eM de:> tv do tat dan. 

Xet m(H lTI<:Ich co h':mh vi twln theo phuong trlnh vi philn tuyen tfnh dip 
hai co h¢ so hang nhu sau: 

? 

D .() [) ds(t) D d-s(t) 
o,lt + I + 2--

dt dt 2 
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Khi bi kfch thfch bai m¢t tin hi~u hlnh sin Ia c(t)=emcos(eo/+~e) thl 

dap ung cuong b(rc hlnh sin (con gqi la dap U'ng di~u hoa) Clla m,!-ch se co 
dang: 

s(f) smCOS(eo/+~.I)' 

Neu dLlI1g dch bi~u dien bang ham phuc thl phuong trlnh vi phan co dt,lOg: 

Do~'(!) + D[iU) + D2y"(f) = No~(f) + N[ ~(t) + N2~(!) 

Tfnh hi~lI quel cua each bi~u dien btl.l1g ham phuc la a chb co sl! lUong 
dlrong giu'a dl)o ham theo thoi gian eua 5':.(/) ho~c ;l(t) va vi~c nhan chung 

vaij(D. 

t-.<lm v~y vi~c tim nghi~m rieng dl)ng sin se du<?,c thay the b~l1g vi~c tim 
nghiem ella m9t phuong trinh dai s6 hac nhat vai ,1(/): 

Do;£.U)t jeo DI ;£.(!) + (jeo)2 D2~(f) = Nof.V) + j(DN I ~(f) + (j(D)2 N2~(t) 

ttr do ta ell ngay: 

) 
+ N +)2 "ul N(jeo) IWI 

set = } _cmCJ' = --c C 
DO + jeo DI + (jeo )- D2 D(jeo ) -m 

va 

N (jeo ) N (jeo ) i4> 
--c =--c C· e 

D(jeo) -m D(jeo) m 

(bi~lI thuc a milu s6 kh6ng th~ b~ng ° khi che d¢ II! do la tilt dffn). 

Nghi~m rieng s(t) .I'm COs(eol + ~.\) la phrtn thl!c clla ~(!) s c jml vai -m ' 

va 

<PI' = arg(sm) = ~e + arg[N(j(D)] arg[D(jeo )J. 

D¢ I~ch pha giiia dap U'ng s(f) va ham kfch thfch e(/) HI: 

lfl ~.\ <P(' arg[N(jeo)] arg[D(j(D)J. 

~ dap ling cuong b(rc clla m61 m<;lch tuyen tfnh, d6i vai ham kfch thfch 

h11lh sin vai bien d¢ giai h<;ln, h¢i tu dn phai thoa man cae di~u ki¢n sau: 

• Bi~u thuc D(jeo) ;t. 0, tuc Iii jeo kh6ng phai la nghi¢m cua phuong tdnh 

d~c trLmg cua phuong trlnh vi phan cua m~lch . 

• B~c eua biEu thuc N(jOJ) phai nho hon hoac b<'ing b;(ic clla D(jeo), neu 

kh6ng khi eo -j. CI) thl d,'ip U'ng cua h¢ th6ng se kh6ng h¢i tl,l ngay d. khi 

kfch thfch driu vao co bien d9 giai h<;1n. 

7 £>ieu ki~n 6n djnh eua mC)t m~eh 
tuyen tinh 

T~r hqp cac dieu ki~n 6n dlnh cua che d¢ tl! do va che d¢ cuang buc hlnh 
sin eua m<;lch tuyen tfnh, ta co th~ phiit bieu ket qua t6ng quat hoa sau : 
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Cho mt)t ml,lch tuyen Hnh co hanh vi dUQ'c mo ta bOi phuong trinh vi 
philn tuyen Hnh h¢ so hang: 

ds(t) dns(t) de(t) dme(t) 
Dos(t) + D1--+··· + Dn NOe(t) + N1-- + ... + Nm--

dt dtn dt dtm 

Uieu ki¢n can va du de ml.;lch noi tren 6n d~nh la: 
• Cac nghi¢m ci'm phuong trinh di,lc trung phai la thl!c va am, hoi,lC 
neu la phuc thi phai co phan thl!c am . 
• B~c m cua bieu thuc phia ben phai clla phuong trinh vi phan phai 
nh{) hon hoac bang b~c n clla bieu thuc phia ben tnii clla no (m:s; 1l). 

8 Trd khang ph(rc 

8.1. Dinh nghia 
Xci Iruong hqp m¢t phan ttt 2 etfe flIy(>il tinll thl.' d¢ng lrong ehe d¢ dieu 
hoa. Nell slr dl;Jng eaeh bi~ll di~n ph(re ella di¢n tip tren hai etfe ella no In 

g(t) !il11ejlll, trang do lim = umeJ'$1I thi se eo dong di~n eh~y qua no In 

i(t) = i efiUl
, lrang do i == i eJ<ll,. 

- -111 -111 m 

Tra khting phue (hay t6ng Ira) ella m¢t phan tu 2 e,!e In m¢t d~i Im;mg 
ph(re va dlfge dinh nghiu nhu sall: 

ZJjw) 
~m 

- 1/ MOdun Z(w) == ~ ella Ira khang ph(re l«())) ehfnh In Ira kMng ella 
1m 

phan Itt hai etfe. Tra khang phue eo thtf nguyen la ohm (0). Pha ella no 
<pew) ($/1 -$i) In hi¢u pha gitra di¢n up V11 dong di¢n ella phiin tu 2 e,!e. 
Phfin thue R(w) eua Ira khang phLre Z:(jw) eua phan tU 2 etfe In difll tro ella 
no, con pMn ao X( w) In dien khfmg ella no: 

Z:(jw) = R( w) + jX( w). 

Dan m.lp phue (hay tbng dlin) X(jw) ella m¢t phan tu 2 e,!e In d~i Ilrqng 
nghieh dao eua tra kh,ing phue: 

Y(j ) I 
- w = Z:(Jw) 11m 

MOdlln Y( Q) = _1_ ella dlin nap ph(re Y(j'(t) ehfnh In dlin nap ella phan 
Z~) '- , 

Itr 2 qre. Phfin Ih,!e G(w) eua dlin n£!.p ph(re X(jw) ella phan IU 2 e,!e In difn 
(hi/l ella no, con phan ao B( w) In difn 11(lfJ cua no: 

X(jw) = G(w) + jB(w). 

8.2. Vi dl;J va trd khang 
• Ui¢n tra 
Ap d~lI1g dinh lu(\t Ohm I/(t) = Ri(t) la dU'gc 

Z ') I!:m R _(jw =-. = . 
1m 

Tra khang ph((e ella m¢t di¢n tra In s6 t1wc va la hEing 86. Di¢n ap va dong 
di¢n eua n6 cung pha vai nhau. 
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• Cu(mcam 

Q h () L di(t) b';; d'- d "d h' I' '1,.," d' uan ~ u t dt leu I~n UO'I ~g P ue a !!.m = JLW Lm ,tu 0 ta 

co: ~(jco) . = jLoJ . 
1m 

Tr& khang phue eua mQt euQn cam ~(jco) = jcoL la thuan ao. Tr& khang 
Z(co) = coL (con g9i \a cam khang) eang 100 khi tan so eang eao. CuQn 
cam co xu huOOg chong l'.li sl! thay d6i ella dong di~n. o tan so eao mQt eUl';m cam co hanh vi nhu mQt e6ng tAe h&. Ngu<?,e l'.li & 
tan so thap no h0<.it dQng nhu mQt e6ng tAe dong. 

Pha (hay argument) ella 'l(jco) la <p = ~ : di~n ap s6m pha ~ so vOi dong 

di~n tren eU9n cam . 
• Tl,l di~n 

Q h ' .() e duV ) b':! d" d "d h' 1" . e 'd' uan ~ I t = dt leu len UO'I ~ng p Ue a Lm = Jco !:!:m' tu 0 

, Z(' ) _!:!:m 1 ta co: Jco - - -- . 
- i!n jcoe 

Tr& kMng phue ella m9t W di~n ~(jw) = . Ie la thuan ao. Tr& khang 
JW 

Z(w) cole (con g9i la dung khclng) eang nho khi tan so eang eao: sl! 

~an tr& dong di~n eang yeu khi tan so eang eao. 
o tan so thap mQt tl,l di~n co hanh vi nhu m9t eong tAe h&. Ngu<?,e l'.li & tan 
so eao no hO'.lt dQng nhu mQt e6ng de dong. 

Pha (hay argument) ella 'l(jw) Ih <p = - ~ : di~n ap tre pha ~ so v6'i dong 

di~n tren tl,l. 

8.3. Noi ghep cae tra khang 
• Mac noi tiep: 
Khi m,1c noi tiep, tr& khang ella de phan tii 2 eve se dU<?,e eQng l<.ii: 

Z = I~k' 
k 

• Mac song song: 
Khi m;1e song song, dan n';lp eua cae phan tii 2 el!e se du<?,e eQng l'.li: 

r lm= Irk' 
!:!:m k 

Lu<)t ghCp noi cac trO' khang ph(rc trong che dt) dieu hoa cling giong 
nhlI khi ghep noi cac di~n trO' trong che dt) mt)t chieu. 

9 Cae d!nh lu~t tang quat eua m~eh 
tuyen tfnh bi~u diEm bang ham phl1e--

Trong eM'dQ dieu hOa, tat ca e~ic dong di~n nhanh ik (I) va cae hi~u di¢n 

the ella nhanh llk(t) ella mQt m<.ieh tuyen tfnh deu la cae d';li luqng hlnh 
sin. Dieu nay eho phep ta sii dl,lng de kf hi¢u phue d~ phat bi~u cae djnh 
lu~t t6ng quat ella m'.leh dic?n. 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



9.1. Cae dlnh lu~t KIRCHHOFF 

Ok dinh lu<:it nay d5. dU'<;1C xay dt!Dg trong chU'ong I philn 2 . 
• Dinh lu;;tt nut: 

• Dinh lu;;tt vong: 

L&k!!km=O 
k 

Cac dinh lul1lt KIRCHHm'F c6 cung dl;lng khi viet dam dl;lng th.,c ding 
nha dam dl;lng phuc. 

9.2. Dlnh lu~t nut bi~u di~n qua eae di~n the 
Dinh lu~t nay d5. dU'<?,c xay dt!Dg trong ChU'ong 2 ml;lc I. Viet dU'm d<.U1g 
phuc no co d<.U1g don gian nhU' sau (h.14): 

LlIjkWjm +~ijJan -!Jkid+!!jkm1=0, 
jelk 

trong do ~ jkm va !l jkm haong ve nut Ak • 

Khi khOng co cac nguon (may phat dien) thl phU'ong trlnh tren se co d').ng 
don giim hon nhU'ng I').i rat hay dU'<;1C Sir dl;lng va dU'<;1C g9i iii dinh lu~lt nut 
bi~u di~n qua cac di~n the: 

9.3. D,nh Ii MILLMAN 

LKjkW;TI1-!JkilJ = 0 
jelk 

Bi~u di~n tU'<1ng minh di~n the Vkm t,!-i nut Ak trong phU'ong trrnh tcing 

quat ta thu dU'qc dinh If MILLMAN: 

L !ljkm + L [jk (!::jm + fjkm ) 
I#k rlok 

rlok 

trong do ~ jkm va !l jkm ha6ng ve nut A k · 

9.4. Dinh Ii THEVENIN 

MOi phan tir 2 cI,I'C tuyen tlnh tuong duong vm m(>t may di¢n 
THtvENIN trong d6(h.lS): 

• S.d.d. phuc ~m eua no bang bien d(> phuc cua di¢n ap giiia hai dau 

cua phan tIl' 2 e.,c khi h<1 ml;lch: 

~11I !!m (!m = 0) ; 

• Tr(J khang nM ~ thu duqc bang cach tilt tilt ca cae nguon va xac 
d!nh ClIimg d() d<mg dit:n eh<iY qua khi d<.it len hai dau eua pMn to' 2 
cue mb! dien ap: 

~ C"~ M:UL , (cae nguon deu bi tat) 
!1l1 

47 

f/km 
~ 

Aj A. 

!!!jnl IU -km --.. 
n111 'l.lk n111 

H.14. Ki hi¢u cilJng clio vi¢c viet 
djn/1 If MILLMAN. 

te _I!! 

II 
-11/ 

H.lS. Mel) phdt TflE:vENIN {[long 

dlfung, 
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9.5. £>!nh Ii NORTON 

Moi phan tir 2 qre tuong dU'ong v6i mot may di~n NORTON trong do: 

• D.d.d. phue Tl eua no bang bien do phtl'c eua dong dien ngan 
-III ' , 

m(,leh eua phan tir 2 qre: ~I11 = tIll (~III = 0). 

• Di~n dlin trong 1: eua no thu duqe bang each tat tat ca cae nguon va 
xae dinh euong d() dong di~n ehl;lY qua khi di,it len hai dau eua phan 

i 

y !!.m 

tir 2 qre m()t the hi~u: [III = -III (cae nguon deu bi tat) , 
~II 

".16. M(IY pl/(If NOKJON fU'cfllg 
d/((fllg, 

ClIl! y.' ~ = z = fm . 
Y - 'lm 

Mo phong m()t cam khang 

Trell hillh 17 lei S(f &5 clIO 11l~/Ch II/{j phdng celm kh(llIg, 
frollg do (,(IC h(J khuc( 'h d~/i fillh fmln lei Ii 0(611g, H(IY 
X(IC dfllh fr(! kh(lng 1'(10 ClIO f/I~/(h \'(1 cl7I(lIg minh rong 
116 O((fng dl/ifllg \'()i celm kh(llIg ('I/O l1l{)f (,//(JIl celm 111(1 

fa ('() fhe' hie!1 dien (ilfr)i d~lI1g hcln! CliO R \'(1 C. 

R R 

C 

E ie 
+ [>00 

r L'e 
S' 

ITTT1 + 

Ro 

Ro 

Hai b¢ khuech d<,li t(nh toan lam vi~c trong che do 
tuyen t(nh VI co cac m'.lch h6i tiep noi v~ cac dtiu vao 
dao clla chung. Hai di~n tfa Ro t<,lo thanh m(:lt b¢ 
philn ap nen I's = 21'e' 

Ap dl,lng djnh IUilt nut cho diiu vao dao clla b(:l khuech 
d<,li t(nh toan thu' hai ta co: 

20: 'C" d' " 2!:!e -- = -}W I'" tu 0 co L' ' = ---, R - .\ - .\ jwRC 

Do do dong di~n vao clla m<,lch la: 

21'1' 
'J ' 

jwWC 
dong di~n nay (rng v6i tfa khang vao la: 

v I Z = -e = -}'wR2C 
- {e 2 ' 

tu'c la tuang duang v6i mot cllbn cam co L = 1 R2 C . 
" 2 

~ ".17. M{j phong 11l9f cu911 «im, 

10 
C6ng suat trung binh eua m9t tin 
hi~u hinh sin 

Cong suat trung blnh tren m()t phan tir 2 qre la /1'(t) = u(t)i(t). Gia tr! 

trung blnh eua no trong ehe d() euong bue hlnh sin la: , 

trong d6 U = Fz- la di~n ap hi~u dl,lng, I = lz la dong di~n hi~u 

dl,lng va q> la d() I¢eh pha giU'a di~n ap so v6i dong di~n. 

COng su(lt O,5u,,/m = VI duqc do bang von-ampe (VA), Cosq> gQi la h¢ 

so cong suat cua phan tiI 2 c,!c. 

48 
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DIEU CAN GHI NHO 
• D~NH LU~T NUT BIEU OlEN QUA cAc DI~N THE 
Hinh IU~lt mit hieu dien qua Cal' dien the thu dWlc bimg cach cho t6ng cua tat ca Cal' dong dien chay vao 
nut A bang 0: 

• DINH Li MILLMAN 
Hinhll MILLMAI'i ap dung cho nut Ak : 

I. ( Vj ejk ) 
! Yl "k + .. 
,} R"k \ } 

Ii;; 
ftk } 

Uk 

trong do s.d.d. e jk va d.d.d. Yljk Cl> dau duang khi chung hmmg vao nut Ak • 

• DINH Li VE TAc DVNG XEP CHONG 
T!'ong ehe df) ngu{ln bat bien theo thai gian, cuong d() dong di~n ch~y qua mOt philn tir 2 ClIC cua mOt 
mach tuyen Hnh va di~n ap d~t tren hai dau cua nl> bang tong cua Cal' d~i Im,mg nay trong Cal' tr~ng thai 
khac nhau cua ml;lch di~n, rna & do tat ca cal' nguon deu tat chi trif mQt nguon. 

• D~NH Li THEVENIN (Che dO I(hong ph~ thuOC thOi gian) 
M(Ji phlln tu 2 qrc tu'ong duong v6i m(>t may dien THEVENIN trong do : 

• S.d.d. tuang dunng cua no eeq ::0 V 0 , trong do V 0 ta dien ap gifra hai dau cua phlln tir 2 qrc khi h& mach; 

• Hi~n tr& trong (tuong duong) Req ella no la Req == - ~~ ,trong do lola dong dien ngan mach eua 

phan tir 2 cue. 

• DINH Li NORTON (Che dO khong phU thuOc thOi gian) 
MM pMn tir 2 qrc tmmg dmmg vOi mOt may di~n NORTON trong do: 

• D.d.d. tuong duong cua no Yleq =::: 10 , trong do lola dong dien ngan mach cua phan tir 2 qrc; 

• Hi~n dan trong (tuong duong) Geq cua n6 la Geq = tr ,trong do Vo la di~n ap gili'a hai dau cua 
U{J 

phlln tir 2 cuc khi h& ml;lch. 

• CHE DQ TI! DO 
Che de) tl,l' do cua mOt ml;lch b~c 1 hoac b:)c 2 se hOi t,=, neu Cal' h~ s6 cua phuong trinh vi pMn co cung dau. 

• DlEU KI~N ON DINH 
Hieu ki~n can va du d~ mOt ml;lch tuyen Hnh co Mnh vi mo ta duqc bang phuong trlnh vi pMn 

tuyen Hnh h~ s6 hang: 

on djnh la: 
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• Cae nghi~m ella phuong trlnh d~e trung phai la so thl,Ie va am, ho:;i.e neu la so phue thl phai co phan 
thl,Ie am. 

• Bae m ella bi~u thue ave phai ella phuong trlnh vi pMn phai nM hon ho~e bang b;ile nella bieu thue a 
ve trai ella no (m ~ n). 

• cAc D,NH LU4T TONG QUAT THONG CHE DQ ClIfJNG BUC HiNH SIN 
• Trif khang phife 
l,mItt ghep noi cac tra kMng phue trong ehe dQ dieu bOa cling giong nhu khi ghep noi cae di¢n khang 
trong ehe dQ 1 ehieu. 

• Cae d!nh lu(it KIRCHHOFF 

Cae dinh ImItt clla Km.CHlIOH" co cimg dl;lng khi viet duOl dl;lng thl,Ie eflng nhu duOl dl;lng phue. 

• Dinh lu(it mlt: 

L U::: jk (!:' jm + ~ jkm - !:'km ) + ~ jkm ] = 0 , 
I#k 

trong do ~ jkm va ~ jkm huemg ve nut Ak 

• Dinh Ii MILLMAN 

L ~km + L "Kjk (!:'jm + !!..jkm ) 

!:'km 
jetk I#k 

jetk 

trong do ~ jkm va ~ jkm huemg ve nut Ak 

• Dinh Ii THli;vENIN 

M6i pMn tir 2 el,Ic tuong duong vOl mQt may di~n THEVENIN trong do (h.tS): 

S.d.d. phue ella no em bang bien dQ phue ella di¢n ap giiia hai dau ella pMn tir 2 ct,re khi ha ml;leh 

em lim (im 0) ; 

Tra kMng trong ~ thu dUQ'e bang each tat tat ca cae nguon va xae d~nh cUOng dQ dong di¢n ehl;lY qua 
khi d~t len hai dau cua pMn tir 2 el,l'e mQt tM hi¢u: 

• Dinh Ii NORTON 

Z = ~ ,(cae nguon deu bi tat). 
!m 

M6i pMn tir 2 el,l'e tuong duong vOl mQt may di¢n NORTON trong do : 

D.d.d. phue eua no 11m bang bien dQ phue eua dong di~n ngan ml:;leh ella pMn tir 2 cl,l'e ~m =!m 

(~m = 0); 

ni¢n dan trong ella no thu dUQ'e bang caeh tat tat ca cac nguon tl,l' do va xac dinh wOng dl) dong di¢n 
ehl:;lY qua khi d~t len hai dau ella phan tir 2 el,l'e mQt the hi¢u. 

i Km = -m (cae nguon deu bi tat). 
!!m 

• C6ng SUitt trung binh 

C()ng suat trung blnh tren ml)t pMn tir 2 el,Ic la Y'(t) = u(t)i(t). Gill tr! trung blnh eua n6 trong ehe d() 

wang bUe sin la ~'¥> 0, Sllmim cos<p = VI eos<p , trong do V = Ji hI di¢n ap hi~u dl,mg va 1= oJi la 

dong di~n hi¢u dl,mg va <p la dl) I¢eh pha giUa di~n ap so vOl dong di¢n. 
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BAI TAp . 
Ap DUNG TRue TIEP BAI GIANG 

I Do di~n dung 

M~ch duqc tdnh bay duai dAy g6m 2 tl,l di¢n C1 va 

C2 tnr6c do da duqc phong het di¢n tich. T<;Ii thm 
di~m f 0 khoa K dong l<;li. 

K 

C'~C2 
R 

1) Trnh Iuqng di¢n tich q di qua di¢n tra R. 
2) 01lmg minh rling mE;lch duOi day Iii. m<)t m<;lch tich 
philn vi sai co tra khling vao IOn. 
Lam the nao d~ co th~ ki~m chUng I~i Mng thl!c nghi¢m 

R' 

s 

l~ 
11111 .J;. 1"';£:'-2--1 

R 

11111 

VAN DUNG V6N KIEN THGe 

3 Cac may ph at tuang duang 
Sir dl,lng d.c djnh If THEVENIN ho~c NORTON d~ tlm 
cac may pMt tuang duang vOi cac phitn tir 2 cl!c sau: 
a) R 

gia tr, q da tfnh a phitn 1) khi sir dl,lng m<;lch nay? b) c) 

Co 

S 
S' 

+ 

l-EI 

1, } 
3) Ta co tM sit dl,lng mE).ch tren di do di¢n dung cua 
tl,l di¢n khong? 

2 Nguon dong di~n co dieu khie;'n 

1) B<? khuech d<;li tfnh toan duqc dung trong sa d6 Iii If 
tuang va Him vi¢c trong che d<) tuyen tfnh. Hay nit ra 
h¢ tMc gifra dong di¢n ra (~ theo cac di¢n lip diiu vao 

el va e2· 

2) Xac d;nh di¢n tra ra cua m~ch. 

4* Sl! 6n dinh cua m(jlch co diat hi~u 
U'ng duong ham (diat tunnel) 
M<)t diot hi¢u Ung duang Mm neu duqc philn cl!c m<)t 
cach thfch hqp se tuang duang v6i m<)t di¢n tro am r 
mic song song vOi 1 tl,l di¢n va t~o thilnh m<)t Iinh 
ki¢n bien thien theo tin hi¢u. 

r 

c 
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XCI mach sal! day v(li di¢n ap phfin cvc Eu vii dong 

dien ph~1n qrc Ill: 

Sll' dUllg su do tU01lg 
dlfong clla di61 tunnel 
d~ x,ic d\nh phU011g 
Irinh vi ph:m m() la 

ljll;ll1 he gilm j(f) vilu(t). 

Tmng di~ll kicI1 lIao 
mach nay ('ill c1inh'> 

5** Tlnh doi ngau 
}Ltl 111;ld, deli ng;lll co cae dch mile kh,)c nhau nlllmg 
CJl' phuong IrJllh d0 nl() til himh vi ella chung co clll1g 
ball eh{ll. 

De millil h9<l cho dinh nghia nay la xct mot mach 
g6m de phfill Ilr R, L, C mftc 116i ticp va (hruc Iluoi 
h'mg 1116t nguon di(~n ap co s,d,d, e(l). PhUong Irlnh 
cho Vt>l1g etl CllI1g dong di¢n i(f) la: 

c(1) == Ri(t) 

I 

diU) I J' L~- + l(t)elr ,/leW) 
elf C 

( 1 ) 

U 

Ta xem xct ticp mach gom cae linh kicl1 R, L, C mac 
,>ollg song vii dU'oc Iluoi l"lfmg m(l( Ilgllon c10ng di¢1l 
chung voi (Ld.d. 11(r). V(ti dien ,1P fI(t) chung cho Cllc 

nhtmh, phlfong Irlnh cho dbng dicll 11(£) lil: 
. ( 

dll(l) If' 11 (t) = GII(£) c--, -+~. U(f)df + II (0) (2) 
dl L ~ 

II 

Hai 111'.lch (fen co each mile khac llhau nhlmg hilllh vi 
ella chung 1',li duqc mo 1:1 btmg cac phuong trlnh co 
clll1g b;lH chf{l: chung la dc m'.lch doi ngtiu. 
.n11 du vtra roi eho la th{IY cae c0P phfin tv doi ng,lll: 
Clrong d9 dOllg. diell i(r) H Dien;:\p IIU} 

Dicn tra R -< , Di¢n c1tin G 
Dien C<11ll L -< 'Di~1l dung. C 
Nguon di¢n ap e(r) -< > Ngl\()n dong di¢n1W) 

sufil iJ>(r) vii n,lng luqng ('(I) cling In cae clai 
luqng doi ngtill. Trong bi~lI eli en b:\ng hilm phue CLIng 
co c;)p d6i ng,lll 
T ra khang ~ <, mill nap r 

52 

• Ta se n6i chfnh xac hon ve quan h¢ gifra cac phan Ilf 
doi ng,lu n6i tren, De lam dieu nay ta lien h¢ c10ng 
di¢1l i(t) voi dai luang d6i ngftu Clla no bang h¢ tht'rc 
I/U) R()i(t) , trong do ~J EI mot di¢n tra b{lt kyo 

l'Ihan ~) vao hai ve ella phuong tl'lnh (2) 0 tren va slr 

d~ng h¢ tht'fc vLfa neu II(() ~,i(t) tn tIm duac 

. r 
1) GN" , CJ) ') ("(I) }' J. 1)' 0 3 l~)11(r)= ,,\)1(1)+ l'il~ r L 1(t)uf'''iJl[() ( ) 

df 
o 

DClng nh:ll dc thanh ph[in lrang pillrang trInh ( I) va 
(3) ta thll duqe: 

II ( ' 1l,,? ') L ') 
-: = Rt,); ~:::= R(J; f\ Rt,j :=- -= ~I ; RD 
i 11 GY C 

Giii tri ella c1icll tn1 Rt,J. con duqe goi III di¢n Ir<'1 

ehu:1n hO<l, co the gifr co djnh de tfnh toan phan tlr doi 
ngrlu nc'u biet duoc gin Irj ella de phfin tlt gac. 
Trong linh vvc dien tlr, euang d9 dong dien tlwang 
\,;10 guung iliA, dien :\p Ihuang c6 V vi'I Ira khilng In 
d1 kfl. NCli hi]' ~} = I kfl la c6 the thu dut1e dc dai 

hrqng d6i ngau wyi dc giii tri quen thuoe. V f du mot lu 
dicn C = IIJ-F tHong t'mg vOi IllQt di¢n dill L 11Iil!, 
cbn mQI dien tn\ R I kfl luang ung v6i mol dien clan 
G= \1115 . 

• Mol mach doi ngilLl voi mot mach eho tnr6e. 
rna e'nc nl~anh ella I~O khong d~ leI; nhnu, co thi' dlto'(' 

thuc hi¢n theo quy tac sau: 

- I);inh rulu mot c1i6m <'1 bell rrang m6i vong d9c lap ella 
mach gOc vi'I mot di~Il1 a ngoai I1I(,leh nely. TmJllg LIng VOl 
m6i c1i~l11 n;IY lil m9t Illlt trong vang elm m,lch d6i ng;)u. 

Moi ph:lll tlt ella m'.lch ntlm gil,1a hai ditim trong 
va ngoi'li. C;:\c ph [in ttr doi ngt\ll ella Il1',lch d6i ngilu SC 
nam gifra hai nul doi ngtiu ILrong llllg. 
- NCLI moi vong ella mach goc £leu throc dinh huang, 
khi viet phuong trl11h eho 1110i vbng tmIlg mach do 

(Ic,/, lk thl a phfa I11,,lch doi ngfcll, khi viet de 
k 

phLt011g Irlllh doi ng;lu cho nut (IE,/: Ii: =0), mach doi 

k 
ngt\u cung sc duO'c djnh htr6ng, 
Hiiy cht'rng minh ding: 
a) Mach co cac ph;lIl ttf (R, L. C) m{le noi ticp se co 
mach doi Ilgftu Iii cac ph.in Itr (R, L, C) m;clc song song 
vii ngLtac 1'.li. 
b) Tiil1 so c9ng hlf<'mg U)(I ella m;,lCh (R, L, C) va t;l11 

so c9ng huang to '0 ella mach d6i ng;lu bang nhau. 

c) He so chfit IWjng eLlH m;,leh gac gam cae phfin Ilt 

. " Lcou I ' , 
(R, L, C) m;1c n6i tiel' Q -- b;lng he so 

R RCwu . 
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ch;tt lU'<;mg Q' cua mach gam cae 
I I' ' I ClffilO 

(R L C ) m[lC song song Q = ~ 

ph[ln tv d6i ngiiu 
1 

G' L'w '0 

d) M;ty ph<it THEvENIN co etol ngaliia m~ly phat NORTON. 

c) D6i vdi m()\ mZlch co hui nut thl phuong trinh 
Pm;ILLET co d6i ngtm lu phlfong tr(nh MILLMAN. 

6 M~ch cau xoay chieu 
X;\C djnh di~lI ki¢n din bang eha moi m<;lch d.lI du6'i 
thly V~l n6i 16 phuong phar t'.lo ra che de) lam vi¢e eha 
phep llh;~n eluoc trang thai cfll1 b;ll1g. 

a) Cnu song song SAUTY 
R 

b) elll MAXWELL 
R 

l') Cill R()llINSON 

BAIGIAI 

L 

,Iu(:"; {i,i\' . \ r: ,lung dillh Ill,)f rCJII ~ I Iw wing ( Illti! ,i di(1I {I'd 'fl 

'."i)-R,lil i)~().II{rllj. 
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lich pildllill 10. 

\'cJJlM h(Ji filII} n"ctlc (/tIll \'£10 dlio uta cluing ri r~/y fa co"· 

. dr', 
io = = -L u .-~ , 

Ru dl 

Phmmg Iril/it /i,)\, dillir IIghia 111(/('11 11'<'11 111111 hi llllil h6 IIdl pili/II ri sui. 
,"'/(;/1 nic hr kllIli;,"iJ Ifnil 10lili III Ii Il(dllg lili Ird kltl/llg 1'110 CllU mach 
lirh pill/II Iti \'Ij Clillg Mil. Dp·n5 Ih/do {iIhlIU·h q, chi (til; I/{J'I hili dc1u ViIO 

CI/a li6 lieh ,,111111 1'1)) 11161 !rtt R. Vi 1'1 - 1'2 Ri W'Il: 

R , 
---I, 

RoCo 

") d,,;olicl1 lili: 

R ridl = 
R()C() I~ Roeu 

TIre I,) 11/(1/1 "I' (/d,ill m Itia hd Ii, " 1,IIIin Iluuill .',1; df(lllich If. 
3) MI/( I; wir d Ih/ dl((fc "IIIIS )",)0 \·II;e dn difll JII/I,~ Clio 11/ dfl'n. NIIII III 

1111/\ In;/I hililt I',;, d1,;n m) R 2 1</ 

ci!1l1h ,h)lIg "h;1I i dUI gi'l Iff O. Ri IIi 

11'(;' hiI'll d6'i (,i 1liW( ci/ing iI/ diell 

Iii IIi,. lin!) ki('n cllIUln \'Ii ('I 

eilillit hi dUlig ClIII do. 

2 IVgW)!I ,!IJllg die'll ,6 iii/ii khii;1 

1) Ta I:i II /'1 Iiii'll lip Ii iI'llI m niu h,) J,:/111~;·h d,ll lillh {O,III. Dillh /t1(11 
mil lip dung (110 d,ill nio lit/hill I'li drill (110 dcio clw III lcilllif()1 elie "/I/(ullg 
Ililll!. 

f'-") -.\' U \< 
----+--'-

R R' 
-S I/-S 

+~ o. 

C6ng ",e /(lIg Clio /wi /111/(0'11):1 lfillil m;1I \'Iii 1I/lllI/la 11111 alwc: 

2) !V"II /11 Iii! I lie IIgl/OIl 1'1 .',1 1'2 \'Ii tldl 1II,}1 ail;1I ,i" s d'IMII I'iI Clia 

nh." h, fa ;/w dU(fC (/(JlIg dl(;n Fa 'ti· 

::'.=-!i.. + Ji. 
R' R 

AI' dUllg dillil /11,/111111 rho iltill (,)0 !llio 1(1,.6. 
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~ 
() I'a til c6 dif'1I 11'0' ra thea dillh IIghla: R, == ~ Mng vo 

I,,; 

(Illig, NllI( l'ar mwll dlT eho h) 1II01llgllon dong llIyell linll diell khlill hling 

dihl ap I'i sai "I "1 

CII/ii' rdng la co Ihl dO(/1I inRi<- d!We kef qllii }}(ly: Trang ('{iu hdi lI'I'(ue, III 

dii nhall du,!c hiti'll Ihl'rc (ho i~, Irong do iI' khollg ph\1 Ihuqc WIO ,I: III 

co mql "mdy pMI" c6 khJ II(ll1g nlllg {'(lIT dOllg difn khollg phI! Ihuql' Vila 
111/ hifU a IUJi q(c n1U110, Do clzillh hi djllh nghiu nia mql nguoll dong Ii 
mallg co dilfn Ira Irollg 1'0 cUllg 16'1/. 

,3 Mciy pillil IIrC1ng dUOlIg 

a) Sllllg ('cich 111Iio hd dihl Ir!Y R melc 110; liep v61 Ule nguon dong vii di¢1I 
Ira R IIUi< sOllg sOllg I'(li cae IIg1l011 diijll ap, III co: 

a) 

Dihl Irlll/((fllg dUC1ng dUf!c Ifllil hclllg (,(leh lal lal cd cdc nguoll: 

R 

vel III 111II d[{,!c RTh R /2 , 

Dien lip ha mach se Mllg sA,d, I[{Ollg dl((fIlg (VAB == , Ii I' dUlIg dinh 

IlIiil mil clIO III/I A (khi khollg co (/illlg dii'/I rai fa co: 

e-el 1'1"1 11 + __ T_, + 11 + __ 1_, == () , lire Iii eTh Rri + (' , vgy 
R R 

a) ~ 

b) Cd'/I phdi I'lui j' IIg//OII co diei, khie;l! 

DiclI lip hd 1I1(/ch sf lu/llg s,d,d, IIfl:fIIg dlflYng, lip d\iIlg dillh Iual /IIil la co: 

ku eTh + II () ,II'O/lg do eTh 
R R 

'F' l+kR ('-u ,n(uolaco: eTh ==---(!, 
2+kR 

T iiI IIgUO/l la co: [! RThi, 

k 2v 'd' R R , I ' i == - u + ,I[{ 0 Th == , Ville: 
R 2+kR 

b)~ 

2 + kR 

c) 

• Dien rip hJ m{lch 
PhlfiJl1g rrillh m(/Ch ('<I'll chia dong Iii: 

• EJien trfl/U(ffIg dU(ffIg 

Tdl I/guol1 W duf!'c: 

liiao W co: 

c)~ 

(R1 + R3)(R2 + R4 ) 

R,. + R2 + Rj + R4 
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461/ tlillh ('Jia fllilch co 1liO! IlIl1nel 

Mach l/fang 1lIr(fIIg cho ch/d9.may chiiu: 

i(t) L 

( II" (I) 
. di 

('(t) RI(f) -- L-

tU) = 

dt 

+ , 
r til 

Ilr do ("(lel1 k/lI( VA ,(() co: 

d
2
i ( L)di ( LC-
7 

+ RC-- -+ 1 
dt- r dt 

R 

R). -I 

r 
_ e(t) +C de 

r dl 

Di/u kiell 61/ d!lIh (Iheo Muc 7) Id: (RC ~) > 0 n) I-~ > 0, 1/((' 
r r 

h) R < r \'II L < rRC. 

5 Tin!? dOlllg'/ll 

1) To sto nimh hra rife tip dUl/g qlly Itlc IIIIA 1;/ fII!!Ch d6lnglill cho I/I(icll 

co nlc pilii'll fir (R, L. c) mdi' /Jolli,,/,-. Milch do) /JgJu do mwh Irpl/ Ii) 
II/{/il, co /(/(' phi/Illif (R, L. C) IIU)c song sOlig viti ('(Ie thong so: 

e R 
1]'= Ro ; C'= ; L' R"C' C"=~ '(i; 2 ' 

RO 

Ai' (illllg Cling /11(>/ qlly ItiC clIO 
I//(Ii'h (RLC) (/oi I/gdllllllfc lIoi 

~ , 

(RLCllllik I'c'lig .Iollg la .1(; filII dll9'f' 
1I11lt'lrhl hillh \'eIlL 
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(I) 

, G I 

" I 
'I 

.­
A, 

" 

" , 
A, 

C' 
.~~~A2---1 

(2) N' 

(I) 

4) 

\ 
I 

I 

I 

(4) L' 

2) T<l11 .1(/ ('911g huang 000 eua m(ich (R. L, C) nOlli('p Ihoo m(111 tliill kifn 

OO5LC = 1 . Tan ,~O'qjflg huiing 00 '0 eua m(lch (R. L, C) song sOllg dOi 

flgllU Ihoa man dilu ki~n 00 '6 C' L • 1 1'i {,(1c Ir/Wh /11).1' co Cling phwlIg 

Irillil ilia la. SI( dl,lIlg quail hi( giii'a cae phdl1l1'r dOlllgallla 1'6: 

~--
L'C' L RJc 

I 

LC 
005· 

3) Chi ctlll ,wr dung qUi/II he giL7a Clli' pMn Ilr (/01 ngJu va phuong Irillil 

<0 '0 =<00 ,lacO: 

Q'= 
G' 

!:!J)O = Q . 
R 

4) 

- ... .- - -
A, 

A, 
-- . 
.u. A, 

g 
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QI/I' fli, 1I,i£;i k(i 1111/< h dil; Jlgdll ,ip dllllg ,'110 11/61 1110.)' (/u;/1 E:YI.\' Cli 
l1i(-1I 1m Ilii R, dlliYI' lIIinil I/Oa 0' hill" "Ift)i, MOIh d6; IIg111l1i11l dlflle I,i mOl 

!t,J/ d d'iv nk '1IIaIl 

h,; (/III'IIIi1l1oe Clla /lliiy illill TIIE\ HaN l'tI NOlrroN lIelllira), Ro = r 

, , e I! 
I'll 11 =-

r ~ r 

5) Dill" Iwi! rilllg I£i, Ilk =0 dlf(fC rip dung e/1o 11101 

I 

can ainh Iwil 

dil; n!i'11I "Ia /I,) It) diJlil /Illil lIIil \'(1 d'((i' 'IP (/J,mg cho 1/101 lIIil de' hi/II tli/II 

ni, dung Ii:, ii, =0, 

Llllil (1/' ti',lIIg clio nu)1 \'tlng nit) IrolJg d6 /(i/ ni ni, phcill I/f 

dell till\it' lilli" lit'il, Dillh llIiil dl)llIglllI 1',5i III) Iii d/ II11 dllllg ellO mol 
lIIil 11/,) o'd6 ni,' jljUIIIII( <'ling III); l'£ii lIIil ,t,;, d6 hllwil MnL,\UN, 

I £/,1 

Lwit hifll 1I111( \'IIi: I = 

Dillh 11/(11 dOlllg'l1I ('I/O "filii 11/(1111'<'11 hi: L' 

\'Ii ,lt5 ,IIi/III Iti ilinll Ii MIILII..lN cria II/(/C/1 co hai l1Iil. 

6 Mad! Cillt \Oil\' eluclI 

1) Gid Ihie! Z ltl Zo idll /J(97 '" Ira' killing ella I/(/i 11I(l<'h SOli/! sOllg (R, C) 

l'ti (R, ,Dien kiill ("In Mng cau: 

1 
RI~o ,lire hi RI Z 

hifll iii/II 1'0 J'(lng /1(m: 

C<III Mug 1'111111 r/ll((' riri n/1o/l l'i/ IJ/Ii/II ,io \'iii II/lii/l /(1 11/11 dWf( <Ii/II 
{'(III khong 1'1111 rliw)(' \'l10 (J) 

R\RO = RR2 I'd RIC = R}CO 

eM d6ltilll vifc: 

C'III phdi III('h IHng rih aihl cJu'lIh ~ I'd Co d/ clUlllg "Mllg [JIll! 

fill/GC 1',,0 n111l1/: 

• 
RR, 

RI 

• Jdli'drJ \001' ehiellllli mal 1,111 so'nc/o do [(I co'd!lIh IIII}i! dllllg dgid Irf 

I'D litp lIiell II/oi k/ri)lIg Ii [wing (difll /r(1 ((kit 

lJillii Iho\' [iI,;' ('(Ie tli"'l Ird R R'= 1'(1~) Mug 
R+R, 

R'-~ (I -
, R+R,o 

nll/wh' liIillg d/ do dfhl ,llIlIg C. 

2) Di,i'll ki('11 ({ill hIIug cdll ~ RI Ro ~ ('Ii [11/ dll1ft' lii(;11 iii/II , - Z ' 
_0 

minh IUll1 hi: 

I ' 
R + j(t) L = Rl R} + j[!) CII 1 ' 

RI) , ~ ) 

It'f lhi [li co ('(I,. d/"il ki(Jl1lhm Itiell kh6ng ph!llhllile [all "f RRo 

\'£! L R1R2CO ' 

eMd6ldm viec: 

Cdll pillii [Iiell rifllg l'ih di/u (!tillit ~ \'(i Co d/ cluing kho/l/! phil 

\'110 111/1111' 

• d chl d(i \OUI' dU/1l Illi mo[ [(/11 so'll/flii <lilllt [a co'ilinh hifi! dUllg 

/Ii 
L 

RIR} 

Moch ull1 MAI(lI'ELL Ihlllgdi" do dih! {'(illl, 
3) Di'd/ 1i";11 {lien I/{{Yng 1II/lIh di"l1 kih! (ill Mng, /0 I'h;i 110 dllo-i doug 

Z '" R, -=- ,lIfc a: 
- Z' 

({{ d6 III I'D ('{Ie (Mllid('n pltd; Ihut' hit!n: R] = 2R} I'd meR::: I, 

Ta nMn II"i:\' ki{in Ihlt hoi pili/ 1'/10 10'11 .\6~ 

eMd~liim viec: 

Rl = 2R2 l'() C!t91l1U difn C 10 gia Ir! /Jiii InfUI, 

• hil;/I dOl R suo clra &11 dilii, ({ill hllllg 
Milch dilil/(/v (/illig d/ do lilll 

, (J) 

f = 211: 211: RC ' 
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PHAN TlcH 
OIEU HOA 

MOT TIN HIEU 
• • 

lUAN HoAN 

T(ll cd ('(Ie tin hi¢1I tlldn holm thl/(, hi¢n dlff/c mi)t each v~lt 

Ii d/II ('() t!lei dlff/c phon tfch nhu sl/xej) ('h6'lIg c/la cae tin hi¢1I sin. 

NII/f \,~IY, mi)t tin hi¢1I til/in haem c6 the'duf/c m6 tel hc1ng uk dii 
lihl Clia mi)t t(ip hf/fJ ("(/C thanh phd,l die'll hoa C/Ja n6 w/ to(ln hi) 

]'ife ,\"If If, 1'6 khd nling helu ton dlff/C ("(Ie d~'ic tinh fIIli'n haem ClI([ 

110, hao 156m hu~1c lei fh(Jm WIU CclC thcll1h phd,l mm (ldm gi/ill phd 

tdn so), ho(.I(' lei I(/y hOt di ('(Ie thanh phdn do (lam ngheo phd) .. 

Khi plu'p :ilf Ii hI t/lyell tlnh, phd Clla mi)t tin hi¢u thmYng 

nghh) di, hay chi it hi khang tll/phong pillt han len. Nglff/c I~li, nell 

pilip .nf If lel phi tllyel/ thi phd CIia tin hi¢1I se luon dl1f/c /eln! cho 

phong plllilen. 

Viec !tIm gi(/II hoijc him ngheo co die'u khiefl phl! C/((l nu)! 

tin hi¢1I fl/(IIII1O(//1 flf(flIg (hfCflIg l'/ti l'i¢c .w/' d/;lng ('(Ie phep hiln ddi 

doi wyi tin hi¢lI 1'</ I'ifc ncly thlfiJng (hin dell cae lIng dl.mg nit qll(1I1 

tr~mg trong th~f(' t/"9C, die'u che: Itry m/iu ... 

; ~, ' 

3 

M • 
I u 

A 

e t c u . 
• D!J1h nghia vi¢c phan tich mQt tin 
hi¢u tm1n hoan thiinh chu6i FOURIER. 

• Dua van va Slr dl)ng khai ni¢m ph6 
tan so. 

£)II~U CAN BIET TRlJOC 

• C1.ch bi~u di~n phlrc ella cac d~i 
luqng hinh sin. 

• cae tinh cha't eua che dQ tuyen tinh. 

• Dinh If vf:. tac dQng xep chOng. 
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I Phan tich m9t tin hi~u tuan hoan thanh 
chu6i FOURIER ------------

1.1. D!nh Ii FOURIER 

Gi<i thiet s(t) la m!)t tin hi~u tuan hoan vOi chu kl T 21t. Tai moi ill . . 

thOi diiim t rna a do tin hi~u la lien t!,IC, no co the duqc khai trien duy 
nhat thanh chuoi FOlJIUER sau: 

s(tJ 

U 
s(t) = Ao + '" [A" cos(nwt) + Bn sin(nwt)] 2 L. H.l. Die'm gidn do~m IO~li 1719'. 

n=l 

Neu tin hi¢u s(t) khOng lien t!,Ic t:;,.i thm diem t (h.I) thi chuoi FOURIER 

co d~ng: 

SF(t) = [s(t+) + s(C)] 
2 

Cac h¢ so ella chuM .~OURIER duqc Hnh theo cae eong thue sau: 

2 ro+T 2 ro+T All = - s(t)cos(nw t)dt va Bn = -- s(t)sin(nw t)dt , 
T 10 T (I 

trong do to la m!)t thm diem bat kl. 

. Nhu v~y, m¢t tfn hi~u tuan hoiln s(t) co the duqc pMn tich thiInh t6ng clm: 

Ao 
• m¢! tin hi~u khOng d6i (m¢t chieu) So :2' 
• m¢t t6ng vo h~lI1 cua cac tfn hi¢u hlnh sin 

sn(t) = An cos(t/wt) + BII sin(l1wt) (/I ~ 1) 

vai tan so Ifin luqt la w, 2w, ... , lIW gQi IiI cae hili va t<.t0 nen thanh phfin 
gqn song sn.(t) (xoay ehieu) eua tIn hi¢u ban dfiu: 

CJ) 

S(t) =.l(j(t) + s".(t) =-\) + 2:S,/t ). 

11=1 

Tin hi~u m!)t chieu l:it gi<l tr~ trung binh ella tin hi¢u s(t) trong m!)t 
ehu ki: So < s(t) >. 

Hai b~c n (n ~ I) Ia tin hi~u: 
s/l(t) = All cos(l/wt) + Bn sin(nw(). 

Hai b~c I co cung tfin so vOi tin hi¢u ban dau 5(t) va duqc gQi Iil hili C(J ban: 

51 (t) Al cos(wt) + BI sin(w() . 

~ 
Gk fir? so' FOURIER uta m(H tin hiljll (Ulln /wan khong ph~1 thu9c vdo l'ilj(' 

chpn khodng IhOi gia/1 de'tinh (ich phlin [to,tO + T] . Diiu quan trf/f1g Icl 

d(j ddi CliO khoclng {hOi gian tilly phdi hang ('hu ki T czia tin hiljll_ 

1.2. MQt d9ng khae ella phim tieh thanh ehu6i FOURIER 

mli b~c II (n ~ I) ella tIn hi~u : 

sn(t) An cos(l1wt) + Bn sin(/lwt) 

co the duqc viet thilnh : 

sn(t) = ell COS(t1(J)f +$1/)' 
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vai 

ell =) A~ + B,~ va tg~n = , 
AI! 

trong do ell lit bien d9 ellH hai bf!e 17 va ~n Iii goc I~ch pha cua no so vai 

g6c thai gian. 
M()t tin hieu tuan hoitn s(t) c6 the dU()'c philO tich thanh chu6i 
FOlIRIER du6i d",ng suu: 

,Y) 

s(t) Co + I Cn cOS(llwt +~n)' 
n=l 

trong do: 

• Co = AIL lil bien d{; ella thanh ph3n m()t chh~u ; 
2 

• C 'l ) A 2 + B2 la bien do cua hai bac n . 
II 1/ . . ' 

• ~ /I la goc I~ch phu cuu hili bl)c n so voi goc thOi gian sao cho 

BI/ 
tg~11 = -'-. 

All 

1.3. Tinh chat eua ehuai 

• D6i vai m91 tin hi¢u v~t II thl bien de? en ella dc hai lien 
b~lc cLla cac h~li tien tai vo cung: 

lim ell =0. 
11-';;(. 

Trllh chat nilY se con dlrqc noi ki hon & M~lc 4. 

tai 0 khi 

• Neu m(>t tfn hi¢u tufin holm s(t) lil chan thl ehu6i FOURIER eua no cung 
Ii:! chan. t(rc I~l Bn = 0 v6i I11qi /I va ta co: 

'(. 

sU) = '{ + I All eos(l/wl) 
11=1 

chu6i FOVRIEH. cUa mOt ham chan la mi)t chU()i cac ham cosin. 
• Neu tin hi¢u tu[m hoim s(1) In Ie, thl ehu6i FOURIER cua n6 cling 10. Ie, 
tlk 1£1 All = 0 vai I11qi /I va : 

x 

s(t) = I BII sin(lIwt) . 
11=1 

ChuM FO{lRlER cua m()t ham Ie hi chuoi cua cac ham sin. 

Phan tich mi)t so tin hi~u thanh chu6i t'OUIUER 

lhiy plU1II fieh cdc fill hi¢u salt ddy fhll/lli cl1lI6i 
FOURIER. b) Tin hi¢u hinh 1'/Iong dOl xlmg s2(1) (h.2h).-

a) Till hiihlltlnh sinsl (I) sin m sinew!) (h.2a) : c) Till hicO/I hinh lam gick dOl .\!rl1g s3(1) £h.2c). 
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b) 52(1) 
- .. -. . ... - --1------.r-
I-T A T 

2 2 
o T 

-A 

-A 

H.2. Ba fill hifll tWin hodn phiin tieh dl((fC thiinh 
chuifi FOURIER 

a) Tin hi~u hinh sin 51 (t) la mqt ham 16 nen chubi 

FOURIER cua n6 cung chi bao g6m cae thanh ph an 16 
chua ham sin: AI' 0 va 

T 

Bp ~ sm JSin(cot)sin(pcot)dt 
() 

T 

S J = ;1 cos[(p l)cotldt 

o 
T 

T Jcos[(p + l)cotJdf 

o 
Neu p =I- I thl hai tlch phful tren se tri¢t tieu va Bp = 0 . 

Ngl1qc Ilfi neu p:::; I thl tfch phan thu 2 se bang 0 va 

tfch phful dau co gia tr! biing T, suy ra BI sm' 

Mqt tin hi~u sin khi phan tlch thanh chu8i FOURIER 
thi se thu dl1qc chfnh tin hi¢u da_ 

b) Tin hi~u 52 (I) la mqt ham Ie nen chu8i FOURIER 

cua no cung chi bao g6m cae thanh phan Ie, do do 

Ap 0 va 

T 

Bp = 2 r1r .1'2 (t)sin(pcot)dt 
Tic, 

T 

4 r' 2A :::; - "52 (t)sm(pcot)dt = -[1- cos(prc )]. 
T pIt 

Do cos(PIt) :::; I khi p chan va cos(pIt) :::; -I khi P Ie 

nen chubi FOURIER cua tfn hi¢u 52 (t) chi bao g6m 

cae thiinh phan chua ham sin b~c Ie: 

) 4A ~ sin[(2p + l)cotJ 
52(t =- L. . 

It p=o (2p + 1) 

c) Tin hi¢u s3(1) la mqt ham chan nen chubi 

FOURIER cua no cung chi bao g6m cae thiinh phan 

chan, do do Bp = 0 va gia trj trung blnh cua tin hi¢u 

Ao 0 _ Cac thanh ph an eosin co cac h~ s6: 

4 rf T .b253 (t)cos(/xot)dt 

Thay bieu thuc cua 53(t) trong khoang [0; ~J vao 

cong thuc tren ta dl1qc: 

4 r; 4A( T) - - t -- cos(pcot)dt 
T T 4 

16A [ T T T ] = T2 r t cos{jxo t)dt - 4" r cos(pcof)dt 

Tfch phan thu hai biing 0 dm tfch phan thu nhat sau 
khi tinh theo phl10ng phap tfch phan tUng ph<in ta thu 
dl1qc: 

cos(rm) -1 

(pco )2 

va cu6i cling ta dl1qc: 

4A 
--2 [cos(prc) I], 
(pIt ) 

trong do cos(PIt) :::; 1 khi p chan va cos (PIt) :::; -1 khijJ 
Ie. 

Tom Ilfi chu8i FOURIER cua tIn hi¢u 53(t) chi bao 

g6m cae thiinh phan chua ham eosin b~c It!:: 

53(1) = - 8~ I cos[(2p + l~t J . 

It p=1 (2p + 1) 
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2 Chu6i FOURIER dung ki hi~u ph(rc 

Ta d5. biet ding neu s(t) la m9t tin hi~u tuan hoan thl ta co the tim duqc 
chu6i FOURIER ella no nhu sau: 

s(t) = Ao + ~)AI/ cos(/1(J)t) + Bn sin(nwt)] 
2 11=1 

Ao ~ n 
- + 2)An cos(nwt) + Bn eos(nwt - -)] , 
2 n=1 2 

Ta co th~ bi~u dien tIn hi¢u nay bfulg ki hi¢u phue nhu sau: 

I'(f):;:; + '[A e(jrrot) + B /(,rot-1)] = + ~(A -JB )e(jlrot) . 
" 2 L.,n n 2 L.,n n ' 

11=1 ~I 

hay neu d~t ~o va ~n = An jBn (n > 0) ta duqc: 
2 

~ 

~(t) + I~ne-(jlrot) 
n=1 

cae h~ s6 ~Il (n > 0) duqc t1nh thea djnh nghla eua chUng: 

to+T 

== ~ f s(t)[cos(nw()- jsin(nwt)]dt, 

hay: 
to+T 

~ f s(t)e-(jrrol)dt 

to 

Voi!l =0 thl ~o == ~ f s(t )dt , 

to 

do chfnh la gia trj trung blnh cua tfn hi~u set). 
Quay v~ d~g bi~u dien thl!c ta co: 

x 

s(t):;:; Co + I Cn cos(nwt + ¢n) , 

n=1 

v&i 

(n > 0). 

T~p hqp cae h¢ s6 Cn (n EN) t<;1o tharm bi~u di~n rro J<.lC cua tin hi¢u set). 

Cae VI dl,l ap dl,lng ki hi~u phuc 
H(7y pl/(/II tfeh die fin hifu Sa/I day thimh chub; 
FOURIER co sir d{lIlg ("{Ie ki hifu phlfC: 

a) Tin hifll CliO 179 chinh hru I1lf(l chu ki SI (t) (h.3a) 

b) Tin hifu Clia h9 chfnh IlfU cd chu ki 

s2(t)==smlsin(wt)I (h.3h) 
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')':R_mHHL-~ 
2 2 

H.3. Till hifll ChillI! htll 111(0 ellII kl Sl (I) 1'£1 cd ellII ki' 

.\2 (r) . 

a) Gia trj trung blnh eua '\1 (t) la: 

T r 
1 g' ,I'm [ . J2 .I'm CO = -smsm(wr)dt=- -eos(cot)( -
T ) wT ) IT 

cae h¢ so (n > 0) duqe tfnh nhu sall: 

T 

C ~~ 0", " ,-ill(()[d 
-Ii '- T J) ,1m SIl1(wt)t ( 

T [/'(l-II)(J)/ - i(l+I1)Wl l

J 
= - df f 

e' -e . 

T ) ') . , 
. -./ 

va nell n :t: I thl ta eo: 

. [i(l-n)n I > j(l-lI)n -I] '\m e' - t 
--- +---------

T (I n)w (I + /I )(1) 

ei(l~lI)n .. -1 e- jO - II)n:_1 
------ + ------

211: (I II) (1+11) 

Nell 11 = 21' + I thl: 

0, tue la A2/1+1 = B:'}!+l 

con nguqc I~i, nell II = 2/' thl 

tit do A21' = ---=-- V~l B21' ::: O. 
1( I - ) 

Cuoi cung neu 1/ 1 thl: 

~l 
2 g'; . _ 'WI 

- S sm( wt)e 1 pt = 
T ) 111 

O' , 

62 

2 

Nhu v~y chu6i FOURIER ella tIn hi¢u chinh hIll mb 
chu kl .\"\ (t) Ii.\: 

I 1. 2 ~ cos(2 j1wt)] 
,\\U) = Sill -t--Sl11(ut- L.... ") . 

11: 2 TC 1'= 1 (4 p - I) 

b) Gia 1r! 1rung blnh ella S2 (I) 16n gap d6i so v6i eua 

,1'\ (f) . Sir dung ket gua ella phtll1 tmac ta eo: 

Chu kl T ella tin hi¢ll chinh lUll d. ehu kl chi bi'mg 
m9t I1lra chu kl cua tmang hgp chinh lUll nLfa chu kl. 
cae h¢ so eua chu6i FOURIER duqc tfl1h nhU' sau: 

2 rT' . , 
~J! To~) '\111 I sin(wt) I e lI

iW 
I dt , v6i (I)' = 2w. 

SLr dung ket gu.\ ella thf du tmac ta e6: 

r 
C 2 2 [" . ( f) j2p(:lI dt -I)::: - - ,\'11) Sll1 W e 

T (I 

tit do ta co: 

o. 

Cuoi elmg, ta c6 chu6i FOURIER clld tin hi¢u chinh 

lU'u d elm kl .1'2 (I) la: 

Cllli \" 

To ('() tl/(is!/' dllng IIf tll/fc: 

.1'2(1) 2.1'1(1) sinwf 

{Ie' (1111 {I!(JC kef qUei frell hllllg CitCI! lie! (n,l( fiel}. 

1 I. 2 ~ COS(2P(l)t)l . 
,\'2(t) = 2,\'11) ":'--SII1W( -- L.... ") . -S)flWf 

11: 2 rr 1'=1 (4p- 1) J 

~_ .± ~ eos(2 "wt) ~I. 
"'/II L.... 11: IT p=l (41'2 -I) J 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



3 Ph6 tan so 

3.1. £>,nh nghia 
Xet s(t) If! rn,?t tfn hi~u tW1n ho~m ven khai tri~n thanh chu6i FOURIER 

dlIgc vie't dlI6i d~mg: 
00 

s(t) Co+ ICncos(ncut+¢,) , 
n=l 

T~p hQp cac bien dQ (h~ so) C n (n EN) t<;10 thanh ph6 tan so cua tin 
hi~u s(t). 

No dm;rc th~ hi~n bang bi~u do cae thanh dUng, gQi la ph6 v<;1ch. Bi~u 
do nay duQ'c dl,lllg bang cach bi~u dien cae bien dQ en theo tan so ncu 
ho~c dffil gian hon la theo b:)c n (h.4). 

CIIl; y: 
Theo dill y J M~/c 1.1 thi pilei tan so cua nl(Jt tin hi~lI iii h(/'t hie'n khi thay 
d6i go(- fhili gian. 

Ph6 tan so cua rn,?t tin hi~u co th~ thu dlI9'C: 

• b5ng each tliang tt! khi sir dl.mg may phan tfeh ph6 ; 

• b5ng ki thu~t so: lily mau tin hi~u r6i dung phep bie'n d6i FOURIER 

nhanh (EFT.). KI thu~t nay dlIgc sir dl,mg trong cac may hi¢n song so va 
trong rn,?t so ph:in m~m rna ph6ng (nhlI PSpice ... ) dt!a tren cac mliu dfi 
lay tren tin hi~u muon rna ph6ng. 

• tinh trt!c tie'p cac h~ so Cn ven st! tr9' giup cua dic pMn rn~m tinh toan 
(nhlI MAPLE, MATHEMATICA ... ). 

Dung tin hQc dl,lllg ph6 Uin so 

o I 2 4 5 7 8 10 1I 1314 n 

H.4. Phei td'n so' cua mf)t fin hi¢u 
tudn hodn. 

Sir dlJng nl(Jf ph/in nll'fnl til/II foan hinh thltc (MAPLE, 

MATHEMATlCA ... ) de'I\lp c1u(clfIg trinh d~/ng plui {(In 
so' nJlI fII(Jt till hh(ll tlllin hOllll co thl phcin tieh dlrqe 
fhdllli chu6i FOURIER. 

Ven gia thie't tren va vOi philn rn~m MAPLE, chliang 
trlnh d~ ve phd tan so cua tIn hi~u tu:in hOM sell dlIQ'C 
trlnh bay tren hlnh 5. 

Ta tien hanh chufrn hoa thai gian bang cach coi chu kl 

T cua ttn hieu lil dan vi thai buian: t' = ~ . . T 

St! dich g6c thm gian hay st! tn~ khOng ilnh huang gl 
Mn ph6 tan so cua tIn hi~u tUlln hOM (xem hili t(lp 3) 
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OlltClIlg trlnh tfnh v<;Ich phei b~c 11 

>Cn:=proc(g,n) 
local x; 

if n=O then abs(evalf(int(g(x), x=O .. 1 ))) 
else 2*abs( evalf(int(g(x)*exp( -1*2*n*Pi*x), x=O .. 1) )); 

fi 
end; 

Cn:=proc(g,n) 

local X; 
if n=O then abs( evalf(int(g(x), x=O .. l))) 

end 

else 2*abs(evalf(int(g(x)*exp( -2*I*n*pi*x), x=O .. I))) 

fi 

Vf dl,l tin hi~u: tfn hi~u rang clta co bien dO dClIl vi 

> s1:= t->t-trunc(t); 

Tuy ch9n: ve d~ng tfn hi~u 

> plot(s1, 0 .. 3); 

1,0 

0,8 

0,6 

0,4 

0.2 

sl:= t~t-trunc(t) 

O~-----.------r-----.------f------r-----~-' 

0 0,5 1,5 2 2,5 3 

Ve phei tan so, h<;ln ch€ trang 30 v1.lch dau tien 

> plot([seq([n,O],[n,Cn(s1,n)]], n= 0 .. 30)]); 

0,5 
en 

0,4 

0,3 

0,2 

0,1 

0 
0 5 j(} 15 20 25 30 

n 

3.2. Ph6 tan so trong khong gian 3 chieu 
Ph6 uin so trong khong gian 2 chi~u (bi~u di~n cac h¢ so Cn btlng cac 

v<;Ich) khong cho phep khoi phl,lc l<;li tin hi~u ban dau bOi VI thong tin lien 
guan den pha <PII cua tin hi¢lI da khong du9'c d~ c~p Mn. 

Trai l<;li, vi¢c bi~lI dil~n cac h¢ so Cn bang bi~u do cac v~ch trong kh6ng 

gian 3 chi~u (phd tiln s6 trong kh6ng gian 3 chi~u) bao ham du9'c toan bi? 
thong tin ve tfn hi¢u. 
Bieu do nay du9'c t<;lo ra bing ca.ch ph6i h9'P m~U phing phuc nllm ngang 
(xOy) v&i tfl,lC thing dUng (Oz) cua tan s6. Blnh 6 cho ta thay nguyen titc 
xay dl!J1g phd tan s6 trong kh6ng gian 3 chi~tl. 

~ H.S. ChllOl1g ("'l1h tinh ph6 
hang MAPLE. Dong chi? in d(lm fa 
dap ZIng crla MAPLE. 

n 

y 

H.6. Nguyen tde xay dzmg ph6 
tlin so (rong khong gial1 3 chilli. 
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Sir dung mar phdn m/m rinh {olin hinh rh(rc (MAPLE, 

MA/\I[TI1£flCA ... ) de' 1~ljJ clll/(fng frlnh tfnh ph/I rei'" so' 
tmllg khong gi(/II 3 chi/II CliO m(Jr rill hi¢1I Weill h(}(JII 
cr) rlte'plulil rich dl((YC rlu/nll cllIIdi FOURIER. 

Ta co the: kh~ng djnh rang cae v<;lch cua ph6 Clla tin 
hi¢u hlnh thang quay xung quanh trlfC thftng dUng. 

Ta tien hanh ehwln hoa Ihai gian btmg each eoi ehu kl 

St! dich g6e hay thai gian hay sU Ire se la.m Ihay d6i 
ph6 !ftn 56 trang kh6ng gian 3 ehi6u eua lin hi¢u tuan 

hoan (xem them hili r~lp 3). 

T ella lin hi¢u lit dan vj thai gian: {':= ~. V6i gia 
T 

thief tren va v6i pMn m6m MAPLE, chuang trlnh d~ 
ve phO Hln s6 trang kh6ng gian 3 ehi6u eua tin hi¢u 
lu{in hoan s(l) duqe trlnh bay tren 1I1nh 7. 

Chuang trlllh tfnh hai b~~ n 

>Cn:=proc(g,n) 

local x; 

if n=O then evalf(int(g(x), x=0 .. 1)) 

else 2*evalf(int(g(x)*exp(-1*2*Pi*n*x), x=0 .. 1)); 

fi; 
end; 

Cn:=proc(g,n) 

local X; 

I

, if n=O then evalf(int(g(x), x=O .. l» 
else 2*evalf(int(g(x)*exp( -2*I*Pi*n*x), x=, .. l))) 

ti 
lend 

I 

Vi ell! tIn hi~lI: lin hi~'u hlnh chli nh~11 co di~n tfeh don vj va ~6 Ii l¢ 1/25 

> s:= t->25*(Heaviside(t) - Heaviside(t-1/25)); 

s:= t-+25 Heaviside(t) - 25 Heaviside(t-1I25) 

Tuy chon: vi:' dang tIn hi¢u .\'(1) 

> plot(s, 0 .. 1); 

15 

I () 0,2 O,J 1I,t> 

I Vi." phcl tfin s6, han che llOng 100 vaeh dfiu lien 

I > Plots([spacecurve]({seq([[O,O~nl,[Re(Cn(s,n)),lm(Cn(s,n)),n]], n= 0 .. 10 Oll}, 
orientation=[-80,60],color-green,axes=normal,labels=[x,Y,z]) 

r, (., ,\ 

65 

~ H.7. ChwYIIg rn'nh rinh phd 
rrong kh(mg giall 3 chi/II ('/t{/ tin 
hihl h~i( thollg co dh?1I rfch h/ing 

1 
1 WI co H Ie a 

25 
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z 

~ De luy~n U)p: bili tf;ip 4 vil 5. 

? -4 Tong hQp tin hi~u tlt chuoi FOURIER 

4.1. Tin hi~u liim tl)C 

Ta ki hi¢u 5FIl (t) lil chuoi FOURIER gi6i h;::n 0 n so h;::ng dAu lien cua m9t 

,tin hi¢u tuan hO~1I1 lien tl:!c s(t). Khi n ~ 00 thl sFIl (t) ~ .1'(1), tuc 

III lim sFn (t) = s(l). Khi t6ng hqp m9t tin hi¢u nhl! v~y thl t6ng cua n hili 

dau tien SFn(t) co th~ du d~ bi~u di~n tfn hi¢u m9t each Ihoa dang, Illy 

nhien cling co Ih~ co cac gian d01;l1l v€ dQ doc cua tfn hi¢u nhl! la thay tren 
cac vf dl:! 0 hlnh 8 va 9. 

s(t) s(1) 

0.8 

0,6 

0,4 

tiT 0,2 

° 
- 0,2 

tiT 

"--n=1 

H.S. To'ng IWp m(}llin hiflllan! gille. H.9. T o'ng hf!lJ I//(}I tin hi¢u ehlllll Itm lII(a dill kl. 
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M(>t d,ii thong h~m che thuimg Iii du de truyen m(>t tin hi¢u lien tI:lc tuan 
hoan, Noi m9t dch kh,1c, m(>t tin hi¢u tuan hoan lien t~IC uin so 10 co tM 

di qua mot bo 1~)C thong tMp rna khong bi mea d<;mg dang k~, neu nhu tan 

so cdt hi cua b9 lqc la co T ds 10 
Smax d I 

Clllj \', 

Klli II/(]r lill hi(;/I {/Ici'n hodll chi hi ghln do~tn I'i d(J d6(' fhi hien d(J CII Clio 

('(Ie l'~/(h frollg jJ//() 1£111 CI/(/ my SlJ giclllrnlt 11//(//1h (if II/uil hi ('(/ -\-) 
1/ 

4.2. Tin hi~u kh6ng li€m tl:lC 
Gin thiet s(f) la m9t tfn hi¢u co th~ phfin tich duqc thilnh chu6i FOURIER 

va bj gian dO',lIi t£~i f fO ' 

Chu6i FOURIER sF (1) ella no la lien tl}c va khi f tien toi fO no se tien toi 

I 
sF(rO) -(.1'(10-) + s(1o+)J 

2 
Tai Ifln c~n cua fO do thi cua sF (1) bien d6i ra't nhanh va lien tl}c d~ di tu 

phla nay sang phla kin cua di~m gian dOl~n, 
Ti,ti cti~m gian dOZln, SLf khac nhau giUa do thi clla sFn (to) va s(to) la 100 

va kh()ng giilm nho (hroc el10 dll co tfnh den so /1 hai ba't kl. Hi¢n tuqng 
nily duqc gqi In hi¢n tuqng GIBBS va duqc minh hqa tren hlnh to cbo tfn 
hi¢u la xung vuong va tren hlnh II cho tin hi¢u lit xung rang cua tut'in 
holm, S~f khac bi¢t tai hln din di~m gian doan la kha Ion va co th~ chCrng 
millh ctuqc ding s~r chenh I¢ch nay la cO I7Q, cho xung vuong, 
Trcn qmm di6m thl!C lien ta co th~ nhAc l'.li dng m9t tin hi¢u co cac gian 
ctoan d6i hOi m9t d,ii thong ra't r9ng d6 co th~ du<,1C truyen qua. 

ClIII ",' 
Klli 11161 fill hifll flldll /10£111 (,(J ('(Ie die'fJI gitlll dO~1l1 fhl hien d(J CII CliO ('(/(' 

\'~/('h rrong ph/'/ {(ill sf/olu 110 s(Jgilifl/ ('h~ifll (f/1I(/'lIIg hi elf 1 J, 
11 

s( t) r- II =I 

0,5 

0,2 0,4 lIT 

-0.51 
- I i 

H.IO. Minh /10(/ hi\;11 fI(JlIg GIBBS clio xllng 1'lIc)lIg. H.ll. ltd illli //{?([ /1 if II fl(!ng GIBBS c/1o ,\'ling 1'£/lIg Clti.1 
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5 Gia !rj hi~u dl:lng va eae h~ so ella 
chuai FOURIER 

5.1. Cong thuc Parseval 
Ta ki hi~u S la gia tri hi¢u d~ng ella mQt tin hi~u tuan hoan eo thi! 

ph£m Heh duqe thanh ehuOi FOURIER s(t) va S2 la gia tr! trung blnh 
ella n6: 

2 ? 1 ru+T 2 S <s-(l»= s (t)dt 
T I) 

S2 eo the duqe tinh bang eang thue PARSEV,\L: 

S2 2 e2 1 ~e2 <s (I» o+-L..,. 11' 

2 ,1 =1 

Co th€ ch(mg minh dt.tqc cong thuc PARSEV AL vOi lUll y r.'ing bj~u thUt sau day: 

i (I) [CO + I en COS(IIWt + ~n )]2 chua: 
11=[ 

• m(>t so h',mg hang so c(~ co gia trj trung binh Iii cJ ; 
• dc s6 h"mg d<;mg 2Q{;llcos(rwt +~/l) va 2C/lcos(rwt +~n)CmCOs(m:Dt +~m) 

vo-i II :f:; m co gin trj trung binh bang () ; 

0 ' "h d c2 2 ( ,t. ) , ", b' h be I C2 
• 'lC so ~mg <;lng /lCOS nwt +'I'n co gl<l tf! trung 111 ang "2 /l' , 

IlPdl)ng 5 
C6ng suat trung b)nh ella mQt d6ng di~n ehinh lUll 

1) Tfnli gill tri hifll dUllg theo dinh IIgh/a Clla fI/()t 
d(JlIg diell ("MIIIl 11111 cd ellII kt', 
2) D(JlIg (liell eli/nil h(/I I/()Y dU{Jc clio qua nll)1 h(! I~)(' 

11!{)lIg flu)/) If fUrlng \'(yi tdn s6' ("(il Ie( f H' fl(~v ,\:(/e 

dillh tei'll StY ({if iii flull) 11M! sao clio 99% d'mg s/I(if 

trllllg Mill! JJdlliJC fmye'll qllO, 

l) Theo dinh nghia thl: 

2 

ttr d6 : 

2) Trong Ap dung 2, ta ttl thicl I~lp duuc chu(\i FOLI{[EI< 

clla 111<)t dong dicn chinh lUll d chtl kl co d;,mg, 

i(f) 1 __ i£~OS(~/XJ)i) , 

IT 1'=1 (4p~ -1) 

Ki hieu Z R + jX I~t tra khang t;il thl tren tra khal1g lli'ty 
tJut1C b(> Iqc se co cong sU{It: 

68 

') 

, i"" 
,yJ::::: Rl~ = R-.!l!.-, 

2 
Sall khi di qua b(> IQC thl tren tai chi cOn h~ cac hm dlU 
lien, vi v~y tren tai chi con cong suat tfnh duqc theo cong 
thuc PARSEVAL: 

4;; R ~~!;- I + 2 I ----', '"----4 ,7 [ /l 

IT - IJ=I (41)- 1,,2 ' 

Ti so PI/ giiia cong slifit th~rc cO tren t.li vii c6ng suat dua 
dCIl tnr(1C b<) IQC I;t: 

Ta lfnh l1l(>t viti ~!i;1 tli PII <.litH tien: Po = O,KIO-.f: 

p~ =0,9905 v;\ p~ (J,l)()77, 

De cho 99~'c C{)llg su{it Iruycil qw, loc di Jtro'c ct(ll 

1;'li Ihl b(> Iqc ph'li co t;in s6 c;'11 1(Jl1 hOll lill1 s6 co lx'tn 

II = = 0.L , IUc la ({in so cal ph,ii 1(I'Jl h011 it nhSt Iii 
211 11: 

2 Ifin tan so ella dong dien tnr6c khi duac chmh lULl. 
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5.2. H~ so d~ng - TII~ gc;1n s6ng 
Tuy theo bim chat ella cae xu If ap dl.1ng eho tfn hi¢u rna nguoi ta slr dl.1ng 
rn9t sO' cae dai lugng dti danh gia tae dung ella cae xu If do. 
ChJng h<~n, chat lugng ella ehinh luu du9'C danh gia thong qua: 

• H¢ sO' dang F, duge bitiu di€:n nhu ti sO' giila gia tr! hi¢u dung Sella di¢n 
ap sau ehinh lUll va gia tr! trung blnh ella no ,1'lb : 

2 I ~ 2 
I Co +-2 L..Cn 

F=~= \/<.1
2

(1» =-'-___ 11_=1 __ 

,I'th < s(1) > 

• ti I¢ ggn song 50 duge bitiu di€:n nhu ti sO' giila gia tr! hi¢u dung Sg, 

ella di¢n ap ggn song va gia tr! trung blnh eua tfn hi¢u sIb: 

"') 

Sas < S;;, (1) > 
Su == ~ == --'-----''':....--

,lIb <.1(1» 

Hai dai lugng tren lien h¢ v6i nhau qua bitiu thue: F2 = I + 00 . 
Nhu v~ly d6i v6i dong di¢n I ehieu thl F = I va 00 = O. Do do, rn9t dong 

di¢n se duge ehinh ILnI t6t han khi he sO' dang eua no cang gan I V~l ti I¢ 
(d9) g911 song eua no eang gun O. 

H~ so d',mg va tl I~ gQn s6ng 
cua m(>t dong di~n chinh luu 

Till II It~; .w)' dlJlIg F \'(I ri h; g(m S(YlIg 00 Clio II/(Jf d/mg 

diell.· 

Tlr do suy ra h¢ sO' di,ll1g eho dong di¢n ehinh lUll nua 
ehu kl : 

a) ell/1I11 /1171 /1/;(1 elllI ki ; 

b) elllllit 1t(1I ('Ii ellll ki. 

a) Ta hay Ifnh gia tri hi¢u dung [ eua dong dien ehinh 
Il[u nlfa ehu kl: 

life i:t I 

C;i~ Iri II ling binI! ella dong diell h 

I I . . 12 .' I III 
Ilh c= ~ 1m s!I1(cllr)dr =-

[ (I it 

69 

fj = _I =.~ = 1,57 
illl 2 

vii ti so ggn song eua no la: 

0(11 =~F?-I'.=1,21. 
b) TU'011g lLf la tfnh du(!e eho dong dien chinh lUll d 
e11U kI: 

im 
I == -:r=, 11110 \, 

,/2 

Ta Ihel! ra:lg: 

() <, l)il. < no, 

111111' \:1) t:1 e6 tile.: de dil!lg niJ,tn UlfC,lC dOllg c1icll mot 
chicu Ill' mot dong cliell chinh ILl'lI d ehu kl hun 1.\ Iii' I 
mol dong diell ehinh IU'LllIlfa cllu kl. . ~. J 
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5.3. H~ so meo 
Ta dua m9t tIn hi~u kieu sin la lieU) = vern cos(mt) vao dau vao cila m9t 

b9 khuech di.).i. Neu b9 khuech di.).i la tuyen tfnh thl t~i dau ra cua no ta 
cung se thu duqc tin hi~u kitiu sin v6i cling m. 

Nhu v~y thanh pMn hai CC1 ban a dau fa la ling val Sif khuech d~li tuyen 
t1nh con cae hai b~c cao hon la do tinh phi tuyen cua b9 khuech di.).i ma 
co. Ket qua la tfnh tuyen tfnh (b~c nhat) eua b9 khueeh di.).i co lhti duqe 
danh gia btmg h~ so mea hai 6h • duqc d!nh nghia nhu la tl so gifra gia tf! 

hi~u dung Sh eua cae hal b~e eao (n > I) sinh ra bai sif mea va gia tf1 hi~u 

d\lng Sf eua hai CC1 ban: 

s: _ Sh 
Uh--

Sf CI 

M¢t b9 khuech di.).i duqc xem In dng tuyen tfl1h khi h~ so mea eang gao O. 

/' 

,{/Pdl;lng 7 
Meo hili cua me)t be) khuech d~i 

D~1c tuyell Us == f(ve ) clio tn!n Itinll 12 1([ d~ic tuyell 

CliO m(H h(J kill/ee'h dC/i co di¢lI dp ddu I'c/O Iii 

l\:(t) = vern eos(cot) WJi tei'n slf IIdm tmllg ddi thong. 

Bief n111g pll/{(JlIg tn'nh ('I/O dgc ruyell lilly hi 

1', m'e + hu~ \'(J; a > 0 WI h > 0, h(~v X(lc dinll II¢ 

so~ meo 0h (//({ h(J khue('h d~/i n6i rn'1I .' 

H.12. Dilc fIIyell CliO h(J klllle('h d~/i kieill/(li klli rill 17i\;/1 
1'(10/(111. 

Ta dlfa vao drtu vao ella b9 khuech di.).i m9t di~n ap 
hlnh sin lie (r) == 1 'em eos( lOr) . Di~n ap lim duqc 6 d,lu 

ra khOng con la tuyen tfnh nii'a: 

Ta siX d\lng h~ thuc: 

3 3 1 
cos (lOr) -eos(mt) + -cos(3mr). 

4 4 
d~ tuyen tinh hoa bitiu tMe tren va thu duqe: 

3h ::1 h 3 
V,(r) = [aUe +-v: leos(mt)+-u eos(3mr) 

m 4 Cm 4 Cm 

Chubi FOURIER eua di~n up fa se chi eMa hai so 
h~ll1g v6i bien d9: 

C] = aVe + 3h v 3 va c~ = ~ u3 
m 4 em . 4 Cm 

Tli day ta tfnh duqe d¢ mea: 

C3 = ----"'---

C m 

H~ so mea thuang duqc viet duai di.).ng 

h 

31 
40 

J+ 2 
l' 

c m 

va ta co th~ thay In dq mea Ii} mqt ham tang ella bien 
d¢ tin hi~u dau vao. . 

Thong thuong hi~n tuqng mea hai ella b9 khueeh di.).i 
nay th~ hi~n chu yeu ache d9 tin hi~u vao m£.l.nh. 
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6 Tlt chum xung chft nh~t den chum 
xung DIRAC 

6.1. Ph6 tan so cua chum tin hi~u chii' nh~t 
Ta phili xftc djnh chU6i FOURIER cua mi?t tin hi¢u tUdn hoan hlnh chu nh~t 
.1(1) v6i chu kl T, bien di? A va kho{mg r6ng (1 a)T (tuc la khoang hlp 

day UI aT) (h.13). 

Gift trj trung blnh ella .1(1) la Co a A . 

Bien di? phuc [/I cua hai bi).c 11 cua tfn hi¢u duqc tfnh theo cong thuc: 

.I r1's(t)e - j/1(J)1 dl = 2A (1.1' e -jrtU.(J.)f dl = _-"--_-=_--'-

T Jo T Jo 
. l' jlKJ')(J. I - jlK.lJU ~ 

4A J11(t)u 2 e 2 -e ~ 
=--e 

IIwT 2 . J 

hay: C = 2aA sin(nan) -jr1J.1[ 
-/1 e. 

nan 
01U6i FOURIER cua xung chu nh~t bi~u dien bfu-tg kf hi¢u phuc la: 

~(t) =0. A (I + 2 I sin(lIan) e jl1(WI-a1[)) , 

11=1 nun 
va bi~u dien bting kf hi¢u thvc: 

s(t) aA(1 + 2 f sin(nan) COS[II(Wt -an )]) , 
/1= I nO.n 

Ph6 tfin s6 cua tin hi¢u nay duqc bi~u dien t...en hinh 14. Tu day co th~ thay 

nmg dc hai b;;tc!i. (k E N * va k IiI so nguyen) d~u bting 0 va dUOng 
a a 

bao cua ph6 tfu1 so v6i (11 > 0) co phuong trlnh la: C 2a A I sin(nan )1. 
nan en 

0.2 

0.15 

0.1 

0.05 

o 5 10 15 20 25 30 n 

/ 

lip dl;lng 8 
SI! Iiiy mau 

1(1) 

A 

o aT T 2T 31 

H.13. Xling chii nh{lt. 

~ H.14. Phd {(III s(/ nla dClY xling 

chif nh(il hien d(j 1 vOi If lif l{il> 

ddya = 10' 

LAty willi fI/{Yt lill hi{JtI s(f) lei l'(Ji fII(JI tdn so'My m/ftl 

Ie i, fa frich m die gill tri s(O), s(Te) , ... s(IITe) 
e 

D{lIIg CliO tin hiifll Ill/III s'(t) ph~1 Ihll(Je vdo d{/ng (,Ila 

lill Mifa S(I) dl(~rc My m/fu WI d~mg UIO .rung My m/fu 
·\'e (t) , 

Clia till hiiftl f{1i CtiC II/(li ditJlll 0, Te ' 2Te , ... 1I1~ , .... 
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Tai ('(Ie dllu 1'(/0 Cli" IJ() 1111(ln fa dl(o d('11 m91 lill hi~;11 
('(111 liI:v m/ill s(1) 1'(1 mol lil1 hifu My nUlu se U), lill 

hifu JUly dfnlt ngh/a helm My mdll (h .15). 
T<1i dc/'ll ra C1IU hr) nl1{llI la Ihll dl((fc lich clla tin h;fu 
dl((/c Id:v mlill s(f) 1'(1 till hifll My I11du Se(t) , flf(' lei tin 

hifu s'(I) = ks(t)se(t)· 

1) Till hifu My nl(lli s,Jt) lei !Ilr)f d/iy XlIl1g c/11( Ilh(iT 

/Ill lit a. He~y hi!?/I diln fill hi~)l1 m//II S'(f) khi co lin 

hic;1I cdll My m/ill hi s(t) = 'Ym eos(wul) 1'(1 Wo «we' 

2) >.lie dillh III/(/ tdn .wi' Clio s'(T). 

s'(1} 

H.tS. Nglly!?11 fcic hi)' lII/illl11r)f tin hiflL 

o 05 I 1.5 2 2.5 
se(V) 

~ wUlIUurnJlJliuUD~JUillJuuU1JlJ1 
o 0,5 2 I (ms) 

s'(V) 

1 on '~ ~~n 
o UUl1"ijjC IJJ~:Jllllfl!1J A!ulJln 
1 J ; ~ U I (ms) 

1-----,---,.---. 1 I I .. 

o 0,5 I 1.5 2 2,5 

H.16. Lei)' flU/II 1119t till hii?1I hillh sin being 111(.Jt d(~}' tin 
hi{JIl fill/h clll( n/i(It. 

I) T/(;/1 hinh 16 hi tin 11;\'11 ('{ill hi:V m/fu s( 1) ('() ttlll s(/ 
f = 1 kHz l,a tin hii?1I J(/y md/i .Yc: (t) cd ttl;1 s{/ fe = 10kHz, 

l'el tt If hil} dil:v Ie) a = 115. Cilllg Ir!?n 1111111 fitly ta C(y till 

/lii?1I &i lety mdu s'( t) cf ddll m ('1/(/ Ix) 111/(111. 

2) KIwi fric)'1 fin hiell .\'(1) ks(t)s,;<t) fa cd: 

.1'(1) c::c /.:.sm cos(WUtktA 

~ sin(lIcm I 
1+ 2 L.. I1(O)t;;t -arc »)):. 

Ii",l lIarc 

Dc rlnh dlr<,1c de thlmh phfln ph6 t,ln s6 ella .1"(1) ta 
ph~ii wyen tinh hoa bie'u thl.l'c tren va rIm du<,1c: 

" sin(llcm ) 
s'(t) kasmAcos(wot) + ka·\·m A L.. 

n= 1 linn 

(cos!(IlW e --wo)t-llarc 1+ cosl(l/(J)e +w())r narc]) 

Ph6 tan s6 !lay bao g6m: 

• mqt Thanh phan hai tan s6 Wo voi bien dq 

Co::::: kasmA; 

• cae thiinh phun hili eo tan s6 (nw e - wo) va 

(I1We + wo) voi bien dq: 

C
n 

kaSmA\Sin(nan )\ C~ \Sin(nan )\. 
, nan lIa n 

Ph6 tan s6 ella s'(I) du<,1c minh hqa tren hinh 17. 
s'(mY) 

150 

f(kHz) 
~ ~ 

150 200 

H.t7. Phd Iei'll .1'6' Cliu till hi¢u IIlnlt sill "/11 s{/ f kHz 
dlfljc hi)' mciu /J(ll1g c/(/Y XIIJlg c/1I( l1h~lt co Ii If hi}) ddy 
a = 115 I'C) tdn s(f 10 kHz. 

Gqi "C la dq dili ella xung ehii' nh~t, ta eo the' bieu di~n 
"C "CW,' a theo "C nhu sau: a == == __ v ; 

T 2n 
tuang TLr eo the bie'u dilin bien dq ella cae hai nhLr sau: 

, sin (11 i We) 
Co . 

11'" "C. 
UJ l , 2 

NhLr v~y vi~ !fly m~u m<)t tin hi~u hinh sin eo ph6 
tan s6 chi la mqt v~\ch t<;li tan s6 fo bang mqt day 

xung ehil nh~t se t'!-o fa mqt tfn hi~u co ph6 tan s6 
gom vo s6 erie v<;lch voi tan s6 fe), nf~ ± fo (h.18). 

c. tin h itu hlnh sin 

I 
0[0 [ 

Cn. tin hi~u lily mtiu 

o f 

lr"fj"jJ,,/D . 
o t tife+/o) f 

if. -[0) 

H.IS. Nglly!?n tile t<1O t/ulllh pIn] {(III sO CliO till hii'll 
fI{(IIL • 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



6.2. Chum xung DIRAC (h.tc::1c DIRAC) 

Neu ta c(r gii\m mai ti Ie lap day a cua xung chi1 nh~t Irong thf dl,l tniaC 
nhlfng hli gifr nguyen elm ki Tva di¢n tfch 1 = AaT ella no Ihl khi a -')0 0, 
tLr mqt day xung chfr nh~t lunn hOM v01 dq rqng xung hU'u han nhU tren 
hlnh 13 ta se thu dltqc day xung chfr nh~t tutin hO~l11 vai bien dq vo h<.U1 va 
do r<mg xung bang 0, dltqc gQi la Iltqc DIRAC V01 euoog dq 1 va chu kl T. 
Luqc DIRAC khong thUe hi~n duqc v~ m~t v~t Ii nhlO1g I~li co y nghia quan 

trQng If thuyeL Nell ta thay Aa bang T ta co ehu6i FOURIER cua s(t) la : 

1 r" ~ sin(ncm ) 1 s(t) - 1+ 2L... eosLn(Wf -an )J)I, 
T \ 11=1 nan 

va neu trong bi~lI thuc trcn ta eho a -')0 0, ta se thu dltqc ehu6i FOURIER 

cua hrqc DIRAC vai woog dq 1 va chu kl T: 

s(f) = i (I + 2 I eos(nwo). 
11=1 

Ph6 tfrn s6 cua Iltqe DIRAC duqc minh hQa tren hinh 19. 

ClII! }': Si7 hi nit 1'111/ hal} J ddy de' flnl Y n~n!5: 
• Khi 0.-')0 0 phd Clio fin hit/IJ chii' nh(il hi hief! d~mg: hien d(j CliO cdc h(Ii 

Sll',' "him c1uilll I1ml I'll tic'll tlJi ClII/O mot "iai han Id , 111"(' Ie) 2 lii'll Mn 
• ". " • C . T 

IIml so l'ai hiet/ d~J CliO thanh phdn mo! chilli. 

• Bi/II di/II h(~}"(' DIRAC hling chuJi FOURIER hi khong holm hdo do hit/n 
fll'Cfng GIBB (xem 1lI1iC 4.2). 

6.3. Xung DIRAC 

Xet mot xllng co do rong !JJ va bien do A = L (h.20a). Khi !JJ -')0 ° thl xung . . . ~ '!1f 

nily dlrqc kf hit?u la 18 (t - tu) va dltqc gQi Iii xung DIRAC v01 cuoog dq I, 

xLlilt hi¢n t()i thOi di~m to va duqc bi~u dien tuqng tnmg tren hlnh 20b. 

Cling can ph<li lUll Y rang kf hi~u 8 (t - to) khong ph<li Iii. kf hi~ll cua mqt 

hi'Im s6 theo nghta thong thuoog, boi VI 8 (t - 10) = ° v6i t"* 10 va khong 

xac djnh khi 1 fU' 

Luqc DlRAC 0 phun tnJ0c chfnh If! chu6i tuful hOM cua cae xung DIRAC v01 
:0 

cuang dq 1 vii. xuat hi~n tzli cac thOi di€m t == nT f: s(t) = 1 I 8 (t -nT). 
11=--<XJ 

~ rrrUITT-1 . 
O/2/3/4f516/ 

H.19. Phd tdl1 slY CliO Ii(Cfe DIRAC 

viJi C/(/mg dt) 1 1'(/ chu ki T. 

s(t) 

o 10 

H.20. a. Xling vllt' d(j rc)ng !J.t 1'(/ 
difll l[el1 I. 

h. X1II1g DIRAC "iJi C/(O'ng dt) I. 

Luqc DIRAC 

1) :<tic dillh phd ttl'" slY 01([ mr)t fin hit/II hillh 

sin S(f) = .1m cos(2n iii + <Po) dIl9'(" Illy mdu h/ing tin 

hi{'11 hr{)c DIRAC d/i cl(O'ng dr) I. 

1) Vi¢c lay mall m¢t tfn hi¢u hlnh sinsel) co th€ duqc 
thy-c hi~n bang cach nhfu1 s(t) v6i luqc DIRAC se(t): 

2) \/(f/ di/II kiellll(IO ClI(/ tdn SO~ I(/y mdu fo fhi co the' 

khJi piTllC 1~li dll~jc tin hit/II hall d/l/l tiffin hifll mdll? 

1 (X ) se (1) T, I + 22: cos(n2n fet} . 
e 11=1 

GQi s'(1) Iii. tIn hi¢u thu dlrqc t'.li dilu ra cua b¢ nhfu1 ta 
co: 
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s'(t) = ks(t)s('(r) 

= hili eos( 21t f'ot + ~o) L [1 + 2 I eos( n2rr 1;>1)] , 

Nhu v~y tiln so lay mau Ie phtli IOn hem 2 Ian tan s6 

fo ella tfn hi~u eiln lay mftu. 

~, 11~1 
Khai lri~n bi~u thttc tren va tht!c hi~n tuyen tfnh hoa 
no ta se tim duqc: 

s'(I) kLst1leos(21tj'ot+~0) 
~, 

Ket qua nay Iii mQI mi;it eua mQt ket qua t6ng quat 
hem t::t0 thi'tnh dinh If SHANNON. VI dl.l d~ khoi ph~le 
duqc mQt tIn hi¢u am thanh co tfin so fo < 20 kHz thl 

tiln so lay mau ella clla dau d9C dia CD am thanh phili 

Iii fe 4:7 kHz. 

if} 

+k L SI1l I (eos[21t ('ifc, + j() + ~oJ 
Te 11=1 

sU) 

+ eosl21t (111;, 1'0) ~o])· 

Phci trin so g6m cac vaeh, t!it ca deu co bien d<) btmg 

nhau va ttin so ung vai cac gia tri fo, (j~ f'o), 

(f~ + f(), ... ,(lli;, fo), (nf;, + Io),v.v ... h.21). 

+1 1 t ~ (2je + 10) 

l 
' (.'J, " 10) t t (/lIe + 101 

(n{., ~ IIJ) 

I (j~ + /0) 

2) D~ co th6 khoi phl;le l::ti tin hi¢u hinh sin ban d;1u 
thi efin phili Slr dl.lng mQt bQ I<;)C thong thap v6i tJn so 

dt trong khming fo va (j~ fo) . 

L (te - 10) 

Dieu nay chi co duqc khi fo < (fe - fo), tue Iii 

2j() < t". 

H.21. Phd t(in s(f nla !1I(jt till hifll hinh Sill rei'll s{/ fo 

JUGC !cry m£lu hling IlIflc DIRAC va; C/fitng di) dan vi 

HI rein s(/ fe . 

~ D~ luy~n t~p : Bdi ttip 7. 

7 May phil" tich ph6 

7.1. Nguyen tac clia may phim tich ph6 
co hai phuang phap de xae dinh tiln so fn va bien dQ C 11 ella cae hiii eua 

m9t tin hi¢u tuan hoan: 
• Ta co th~ xtly dt!ng mQt bQ l<;>c thOng thap co tiln so trung tam fo di~u 

ehinh duqe, sau do eho tan so fo lang diln tir gia tri 0 (h.22). 

Tai duu ra cua bQ 19C ta se co di¢n ap gia triO, trir truong hqp rna gia Ir! 
fo bang mQ! trong nh[rng gia tri fn clla hiii tfn hi¢u 0 dfiu vao. Trong 

truong hqp nay thi tin hi~u t<;li duu ra clla bQ 19c cLing se IA hinh sin va co 
bien dq ti I¢ v6i bien dq clla thanh philn hai b~c n. 
Tn se con nghien CUll IO'.li bQ 19C nay 0 ChHemg 6, Muc 4.4. 

• Ta cLing co th~ th~rc hi¢n bQ 19C thong thap co tan s6 trung tam fo 
khong dcii va djch chlly~n pheS cua tin hi¢u phai nghien cUu sao cho cac 
hili ella tfn hi¢u Ian IUql xuat hi~n (ren dai thong clla bq 19c. T~i dau ra clla 
bQ 19C ta se co dltqC tin hieu hinh sin v6i bien d9 ti Ie v6i Cil khi hili 

(j;1 ,CII ) com;?t trong dai thong cua b<) 19C. 

PhHang phap th(t nhat dem gian vti m:).! nguyen t&c nhung mQt bQ 19c co 
d<li th<'mg ch9n 19C va tan s6 trung tam fo di~u chillh duqc trong mQt d,ii 

rqng l<;li rat kho thuc hi~n. 
PhHang philp thtl hai gia thiet rAng ta biet each djch mQt pheS tiln so. Van 
de nay da duqc giai quyet rat hoan haa va vi¢c tht!c hi~n mQt bQ 19c thong 
thap co tiln so trung ttun fo khong d6i khong phai Iii van dti khO khan. 

I .. 

-- dich 

f 

~ 

f 

H.22. Nguyen h7e Clio mi)r melY 
pluln rfeh phd Ix'ing dlCh dich 
chllye'n tdn sl)' rrtlng hIm /'0 ('{ia 

mi)f hi) 19c rhOng rh(lp, 
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7.2. May phim tich ph6 theo nguyen t~c dich ph6 
7.2.1. Nguyen tac 
Gqi s(t) la tin hi~u tuan hoan phai phan tich, cae hai cua no co bien dq 
giiim dfin Vfl tien toi 0 khi b~c II ella cae hai tien toi vo cung (h.23). 

D~ thvc hi~11 m1iy philn tfeh ph6 ta nhan tin hi~u s(t) voi mqt tin hi~u hlnh 

sin sw U) co tan so fw' tan so nay se duqc lay ra tiI mqt may do di;ic 

tllyen tan so (voblllator). Trong ph6 nh~n duqc cua tin hi~u s'(t) m6i v~ch 

(/11' Cn ) cua ph6 tin hi~u s(t) se duqc nhan len thanh 2 v~ch co bien d9 

chi con bang mqt I1Ila, cae v<;leh eao btmg nhau nay co tan so U;,· + .1;1 ) 

va 1/',. /'1\ (h.24). 

rSj(1) 

\1-
o In I 

'w·EL 
o Iw f 

kcnswlILS'(t) ...... . 
2 '" 

\- s'{t) I 
o (/w - In) (/w + /,,) 

H.24. To; dlifl ro CliO h(l liMn, l'~ICJr (/'I'Cll ) d/f(!c l{ip thclnh hoi l'~l('h. 

Nhu V~ly. ph6 tan so ella s(t) d5 bi djeh (h.25) bao g6m cae v~eh ph6 co 
tan so bang t6ng tan so U~,. + /,,) (gqi Hit Ia "ph6 t6ng") va cae v<;leh ph6 

co t<in so bang bang hi~u tfin so Ifw /'11 (gqi tat la "ph6 anh" hoi;ie "ph6 

hieu"). 

Co 

Cn 
2 

Phe) hi¢u 

Phd "hi¢u" 

t Iv; t I 
ifw -I,,) if.., + In) 

H.2S. Vi~;( IIhiilll/l(jt fill hi~;11 fil(/'II 110(//1 l'fri m(Jf fin hic(u 1711117 sin1cl1ll ph6 
fin hic(1I hj dich l'lilikh hIm Iwi. 

Chit y: 
• Phd Clla thilllll pluln I1I(Jf chiell khong hi /(kh hIm Iwi WI giil Ilgzry(;n 
hien c1(J. 

• "Phd hifll" hj g~ijJ dOl viJi cae l'~ICh co ta'1l s6~ ill m() i;,. - i;/ < O. Do 

do, traug fn((!/1g /WjJ tdng ql/(It, tdn s6~Cl;a uk phd hifu hclnglfw - /,11. 

Hi~n tll'qng "ph6 hi~lI" bj gap t~o nen tlnh huong khong eho phep phun 
tfeh di2u hoa tin hi¢u s(r). Nguyen nhil.n la do C,lc v~leh khac nhau eua phe) 
tin hi~u s(t) co th~ bj eh6l\g len nhau trong ph6 eua tIn hi¢u s'(t). 

f 

H.23. D~lI7g phd tl((/ng tnfllg ClI(I 

flI<)f fin hifll tlldn hoan. 
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B6i VI ph6 cua tfn hi¢u g6c s(t) bao g6m v6 s6 hai nen ve nguyen uk vi¢c 
g~p ph6 cua s(t) c6 iinh htrang den toan b¢ ph6 cua tfn hi¢u s'(t). Vi the 
nen can phai h'.ln che b6t cac hai b~c cao cua tin hi¢u s(t) d~ giam bOt anh 
htJ0\1g cua hi¢n ttrqng g~p ph6 doi v6i totm Ix? thang dn so. 

Ta Slr dl1ng l:x? 19C thOng thap vai tfin s6 [O,J~ax) dE h<;lll eM' b6t dl) rl)ng 

etla dai ttin so trong khi thl!c hi¢n phan tfch phd cua tfn hi¢u tulln honn 
(h.26). N6i chung, neu t5n so Imax du Ian thi cac hai b<).c cao bj I9C di c6 

bien d9 nh6 va trong thl!C te khOng c6 y nghia. 

o Ifw fm.x I fw + fm .. f 

H.26. V 6i \'ifc h~1fI ehe' h6r ('tiC t£tll s<5' cao, \'ifc g~ip phd chi hiell hi¢n d 
m~)t s<5'gi(/ tri t<ln sc)~ 

Sau khi 19C qua Ix? 19C th6ng thfip va neu kh6ng c6 hi¢n ttrqng g~p phd thi 
phd "tdng" va phd "hi¢u" chiem m¢t dai Uin lien t!,lc c6 d9 r9ng 2Imax' 

Ta tang dfin tan so Ill' tu gia tr! ° va nghien CUll vj trf cua "ph6 t6ng" va 

"phd hi¢u" trong suot m9t diLi tfin s6: 

• Ngay khi gia tf! Ill' 16n hon 0, "ph6 tdng" va "ph6 hi¢u" bat dfiu xui'll 

hi¢n. Khi str djch phd In nh6, vi¢c g~p ph6 cua phd tfn hi¢u s'(t) bao trum 
len toan Ix? vung "phd hi¢u" va m¢t philn cua "phd t6ng" (h.27). Di~u nay 

viin con dung khi rna Ill' < Irr:;tx . B.:'lng u1n bj trum la [0,1;nax 1;1'] v6i 

(f;nax - I .... ,) l1am trang "ph6 tdng". 

o Iw II", - lOla. I fyo + fmax f 

II.27. V Oi 1;1' < 
2 

"phd h;411" hi tl'llm {o£ln h(j. "pileI tOng" hi fnlm 

m(Jt phci'n . 

• &it dtiu tu tiln s6 1~1ax tht "phd t6ng" kh6ng bi trum nua (h.28), con 
2 

"phe> hi¢u" bi trum m9t phan chUng l1ao Ill' < Imax' B{mg tfin bj trum Iii 

{O,hnax 1;1' 1 vai (fmax - 1;1') n&m trong "phe> hi¢u". 

f 

2 
:s; Ill' < Imax "phd hi4/1" win can hi trlJl7l m(Jt pll<ln. II.2S. VOi 
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Bai VI ph6 cua tfn hi¢u g6c s(t) bao g6m vo so hai nen ve nguyen titc vi¢c 
g~p ph6 cua set) co :lnh huemg den to~m b9 ph6 cua tin hi¢u s'(t). Vi the 
nen din phai h~l che bOt cac hai b~c cao cua tfn hi¢u set) de giilm bOt anh 
huang cua hi¢n tuqng g~p ph6 doi vOi toan b9 thang tfin so. 

Ta siX dl:lng b9 19C thong tMp vai tan so [O,fmax] d6 h~m che bOt d<) r<)ng 
Ctta dili tfin so trong khi thl!c hi¢n phan tfch ph6 cua tIn hi¢u tuan hoan 
(h.26). Noi chung, neu ttin so j~ax du Ian thl cac hai b~c cao bi Ic;>c oi co 
bien 0<) nh6 va trong thl!c te khong co y nghia. 

o Ifw fmax I f ... fw + max f 

H.26. V 6'i ,'i¢e 1t~1fI ehl h(n uk tdll so· cao, vife g{ip phd dd hie'll hi¢ll d 
m~)f S('t gicl tri rdn s6~ 
Sau khi 19C qua b9 Ic;>c thong thap va neu khong co hi¢n tuqng g~p ph6 thl 
ph6 "t6ng" va ph6 "hi¢u" chiem m<)t dili tan lien tl:lc co 0<) r<)ng 2/max' 

Ta tang dan Hln so Iw ttr gia tr! 0 va nghien CUu vi trf clla "ph6 t6ng" va 
"ph6 hi¢u" trong suot m<)t dili tiln sO: 

• Ngay khi gia trj Iw Ion hon 0, "ph6 t6ng" va "ph6 hi¢u" bitt oau xuat 
hi¢n. Khi sl! djch ph6 la nh6, vi¢c g~p ph6 cua ph6 tIn hi¢u s'(t) bao trum 
len toan b9 vung "ph6 hi¢u" va m<)t phan cua "ph6 t6ng" (h.27). Di~u nay 

vlin con dung khi ma Iw < I~ax . Bang tan bj trum Ia [O,irnax - j~i'] vOi 

(f;nax II'.') nam trong "ph6 t6ng". 

fw +fmn f 

H.27. V m j;" < 
2 

"phd hi¢Il" hi mlm (oeln hi), "phd rdng" hi trzim 

fIIi)f phci'n . 

• Bitt oilu ttr tiin so j~ax thl "ph6 t6ng" khong bj trum nfra (h.28), con 
2 

"ph6 hi¢u" bi trum m<)t phiin chUng nao Iw < Imax' Bang tfin bi trum Ut 

{O,irnax j;,,] vai (fmax - j~.) nam trong "ph6 hi¢u". 

f 

2 
:s; j~. < Imax "phd hi¢lI" win con hi trll/1l n1i)t plui'll. H.2S. Vm 
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• mit dau ttr tUn so IV!' = 1m ax sl)' dich ph6 dll 1611 lam cho ph6 cua tin 

hi¢u s'(I) khong con bi g~p (h.29). Bang tan bi trum la U~ - frrl;lx,j;1' + j~l. 

r [ 
o I/w t;n" I Iw 

H.29. V oi IV!' > Imax 1)l1d khollg COil hi g{lP' 

Ket [lUln: 

I .. 
Iw + 1m .. I 

• Sit gelp phd chi xdy ru klli IV!' < Imax va phdn hdng tdn hi tnim hi 

[OJmax - IV!' I. 

• B,l! ddlllif Itln S(J IV!' = Im;.lx phd 16'1g khol1g u)IIIJj Inim. 

• B/if {/till flf Idn s(/ Iw = fmax khong ('on hifll flf~mg g<!p phd. 

7.2.2. Ch(;m tan so nao? 

01u hoi d(lt ra lil ta phiii chQn 1<1n so trung tam 10 cua bt) IQC thong dili 

nh6 nhat la bao nhieu de cho ph6 t6ng ho~c ph6 hi~u di chuy~n qua 10 
khong bi trum khi tfin so j;" 1611 dan len? 

Dt,fa vao ket qua d<~t duqc 0 m~c 7.2.1. ta thay r~ng: 

• Neu fo = f max ph6 t6ng se bien d6i qua gia tri 10 rna khong bi trum 

khi 1:1, Ion dan tv fo den Imax; 

• Neu fo = 1;;ax ph6 hi~u se bien d6i qua gia tri 10 rna khong bi trum 

khi 1;1' 16n dfin tv Im<lx den 
2 2 

+ Imax 

Trong tnrang hqp thu nhM. khi IV!' 1611 dan, dic hili xuf!t hi¢n trong ct'ra s6 
ctla bt) loc thong d{li theo thu t~r nguqc I~i so v6i b~c cua chung, con trong 
tnrang h(!p thu hai, cac h~li xuftl hi¢n trong etta s6 theo dung thu tv v6i b~c 
cun chung. Vi nnh huong th(r hai duqc Ua chut)ng han nen ta chQn may 
phan tich ph6 llTig v6i tnrang hqp 1M hai nhat lil khi t~p cac gia tri I<1n so 
Iii nh6 hem. 
Gin phiii nhilll m<.mh them 13 vi~c phan tlch ph6 cua tin hi¢u quan tam 
khang duqc phep anh huang den phan ph6 bi trum do hi¢n tuqng g~p ph6. 
llwe te trong phttn bi trllm nay cua ph6, 2 v<;lch co b~c /I va m khac nhau 
eo lh6 bi xep ch6ng len nhau trong dai thong eua bt) lQc thong diii, t<;li dau 
ra cua bi? loe nay ta thu duqc dap U'ng la t6ng bien di? eua cac v<;lch v6i t<'in 
so \;) j;1 viI fill ' di~u nay khang tuang U'ng v6i mi?t thl)'c te v~t If nilo. 

Ket [lUin : 

KlIi /11116/1 Ih(J( hi~)11 'Ne pIa/II I{eli phd ('Ita m(JI till hihl tllcfn hO(//1 dl"/ 

mol fti'll s6' CI(C d~li Imax 1/(10 do la 1'<1'/1 pluli: 

• I~)(' linltifll IIdy Mng m(j{ h(J 191' thong ddi co 1/1/1 Sff nit hi 1'max de' h~1/I 
clu:t hOt die IIdi h~ic (,lIO ; 

17 
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• Sir dl.ll1g h(j 19C thOng dd; c/u;m l{)c co tefll S(y't/'llllg ((1m fo 

• nll([11 fin hi¢1I IIdy \'oi mi)t till lIifli Mllh sill co fei'/I sf)' fw mlm trang 

klwang fo 1'(/ fo + fmax . 

Gifra tan s6 trung tfunIo eua b¢ lqc, t<11l s6 d!ch chuy~nfH'va tan s6fll cua hai 

nam trong dai thong cua b¢ lqc co h¢ thuc :Io - fll tue la/;, - fo· 

7.2.3. Phim tieh ehU'e nang eua may phan tieh phiS 

Ta hay phan tlch chUc nang cua SCi (t6 tren hlnh 30. 

.r(l) 
b9 l<;x: th6ng d,\i ch9n I<;x: 

[fo-~/o+fl 
den kenh Y cua 
may hien song 

r--- di¢n ap tl 1¢ vOi fw den kenh 

X cua may hi¢n song 

H.30. Sa do nguyen fiJe ('1((/ mav phdn (jell phd FOURIER h6ng (,(lcll dfclt 
phd. 

B9 1<;x: thong thap trong SCi d6 co tac dl:lI1g 1<;x: di cac tan s6 cao hem tan s6 
fmax da chQn. B9 nhan se dnh Hch cua tfn hi¢u s(t) da qua IQc va tin hi¢u 

hlnh sin s w (t) lily tif m¢t may do d~c tuyen tan s6 (vobulata) co t<1n s6 

fH' bien d6i trong dai jt) va fo + I max , trong do fo la t<1Il s6 c¢ng 

huang cua b¢ lQc chQn 1<;x: fo = 
2 

Sau khi di qua b¢ lqc thong dili co t<1n s6 trung tam fo, b¢ tach song dlnh 

se dt1a ra m¢t di¢n ap ti 1¢ vOi bien d¢ cua thanh pMn co t<1n s6 

/" fw fo cua tIn hi¢u d<1u vao. 

Di¢n ap a dau ra cua b¢ tach song dinh dt1Q'C Cit1a den dau vao Y, con di¢n 
ap lay tif vobulata duQ'C dua den d<1u vao X cua may hi¢n song. Bhng cach 
nay ta co th~ quan sat dt1Q'C bien d¢ ella cac hai khac nhau cua tin hi¢u khi 
tan s6 thay d6i. . 
Chu y: 
• Bien di) Clla tluillh phdn m(Jf chiell (fo 0) dl((lt gill' ngl/ye/l hdi hr) plutn 

licll phd, ngl({fC I~/i hien d(J CliO u/c 1/(li \'(5i /" 7: 0 hi cilia 2 (xem MI,Ic 72. J ). 

Oiling fa cci'n phdi finh dell CciC fill hifll co gill fr[ tnmg hlnh kluk 0 l/(/y. 

• B¢ 19(' thong flulj} dltr;tc ch(lll Ca'11 phdi co h¢ so' khlle('1i d{li ga'n hang 
OdB tmllg tmln dai thOng Clia /10, COI1 d IIgoai ddi tliong tlu' h¢ so' kltuei11 
d(li phdi slly gidm th~)t 1111(11111. B(i I(le elm pluli co trd khang H/O fh{it 11m 
di khOng IcIm anh 11I(dlig (tell m~J('h cdn do. 

• Nell cac IIdi Clio fill hi¢1I quan flim voi tdll so" cao 110'11 ttlll so' fmax co 

gill tFf nhd co the' hd qllo da(lt' fM vifC 19(' Mllg 179 /c.)£' tMllg flu)j) khOng 
alII cdll thiet. hong tn.tlmg h(!p wly fa co thi FIla long 1'(Ji llli)t I)I(/eh pM! 

hr;tp trd kluillg, vi dlJ nillt hi m(it m~lCh I~jp I{li tlll/c hi¢n Millg mi)t hi) 
khlle('h d{/i tillll toan. 

• T(re d(i qller cao,l/luif do tlieo fw ('Ita l'olmla((f dur;tc .\'lle djnli h6ng thiYi 

giall d(ip lIng CliO hi) /()c 
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DIEU CAN GHI NHO 
ft ~ ? A • A _' " 

• PHAN TICH FOURIER CUA MOT TIN HI~U TUAN HOAN 

M!)t tin hi~u s(t) tuan h03n voi chu kl T:::: 21t , th,!c hi~n dUQ'c ve rn~t v~t II, co th~ phan tich duQ'C thanh 
ro 

chuoi FOURIER tl;li rnQi thOi diem t rna & do tin hi~u Iii lien tl,lC : 

s(t):::: Ao + L [An cos(nrot + Bn sin(nrot)] 
2 11",1 

"h"d'" ,/ h" I'" d h' h ~'F . "'t' () Is(t+)+s(C)1 va tl:lJ t OJ .em t rna tm J~U a glan ol:ln tiC UOI OURIER co gm q: sF t = 2 

Cac h~ sO' clla chuM FOURIER duQ'C tinh theo cac cong thuc sau: 

2 [0+1' 2 [11+1' All s(t)cos(nrot)dt va BII s(t)sin(nrot)dt. 
T ~o T to 

trong do to Ia rn!)t thOi di~rn bat k1. 

M.;>t tin hi~u khong doi ~o ::::< set) > la gia tr! trung blnh clla set) trong 1 chu kl. 

Hai b$c 1: sl (I) Al cos(rot) + Bl sin(rot) dUQ'c gQi Iii hai CO ban clla tin hi~u s(t), 

Chu6i FOURIER clla rn!)t ham chan la rn.;>t chuoi chua cac cosin con chul,i FOURIER clla rn!)t bam Ie la 
rn!)t chuoi chua cac sin. 

• PHD TAN SO 
Chuoi FOURIER ella rn!)t tin hi~u tuan hoan s(t) eon co the dUQ'C viet dum dl;lng sau: 

CD 

set) CO+LCncos(nrot+4>n), 
n=1 

trong do: Co :::: ~o Iii bien de) ella thiinh phan rnQt chieu, Cn ~A~ + B~ la bien de) cua hai b~c n, va 

4>11 la goc I~ch pha so vm g6c thoi gian, duQ'C tinh theo cong thue 4>n = A . 
/l 

T~p hop cac bien d() {Co, ••. ,C,l ... } tl:lO thanh pho tan sO' clla tin hi~u s(t). 

I'hfi tan s6 clla rnQt tin hi~u kMng thay doi khi thay doi g6c thOi gian. 

• PHAN TlcH FOURIER THEO Ki HI~U PHlic 
Neu sir dl,lng kf hi~u phuc thl ehuoi FOURIER cua rnt)t tin hi~u tuan ho~m set) co th~ dUQ'c viet dum d~:mg 

00 

sau: s(t) C +' C e(jllmt) - -0 ~-Il 

n=1 

Cae h~ sO' ell duQ'C tinh theo dfnh ngh7a sau : ~o 
1 ro+1' 2 10+1' (. I) - 1 s(t)dt va ell = - s(t)e - 1nm dt. 
T /n T (I 

Muon quay ve dl;lng bieu dien th,!c ta dimg c:k h~ thue: CII lelll va 4>11 arg(en)' 

• GIA TRI HI~U DVNG vA H~ SO CII ? 
Ghl tr! toan phuong trung blnh < s2(tJ > va gia tr! hi~u dl,lng S eua rnt)t tin hi~u tuan hoan eo quan h~ 

2 2 ., 1, 2 
voi nhau thong qua bieu thuc I'ARSEVAL: S < s (t) >::: CO' + , ~ Cn . 

- n=l 

79 
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BAI T~P 
Ap DUNG TRVC TltP BAI GIANG 

t Phan tieh thanh ehuoi FOURIER 

Bting cach Slr dung cac tfnh chat chung cua phcp phan 
tfeh thanh chuoi FOURIER clla mQt tfn hi~u twin hoan 

va v6i sL! trq giup ella cac ket qua co duqc trang Ap 
dung I, hay xac djnh (rna khong dn phai tfnh cac 
tfeh phan) chuoi FOURIER clla cac tfn hi~u cho bting 

c~c bi~Ujd6 ~7~i gian sau day: 

a __ 1 I-_u-I 
b) 

o 

o 

T 
2 

T 
2 

T 

T 

3T 
2 

3T 
2 

2 Phan tieh thanh ehuoi FOURIER ella tin 
hi~u rang eua tuan hoan 
Phfm tfeh thanh chu6i FOURER tfn hi~u rang cUa tuan 
hoim v6i bien dQ A va chu ki T. 

s(t) 

--------------- ------ ---- ---------- - ----------- -------

T 
2 

A 

-A 

3 Phan tieh thanh ehuoi FOURIER ella m<,?t tin 

hi~u b! tre 

MQt tin hi~u tuan ho~m s(t) v6i chu ki To = 2n phan 
(00 

tfeh duqc thanh chu6i FOURIER: 

S(I)= Ao + ICnCos(/l(0of+~n) 
2 n=I 

bj djch di v~ thai gian mQt dO'.ln lil T t'.lo thanh tfn hi~u 
s'(I). 

1) Tim chu6i FOURIER clla s'(t). 

2) Suy fa di~u ki~n d~ mQt bQ khuech d'.li khong lam 
bien d~mg tin hi~u rna no khuech d'.li. 

80 

4 Phan tieh ph6 ella m<,?t tin hi~u dieu bi€m 

bang tin hi~u hinh sin 

MQt tin hi~u mang sp (I) = Ap cos(2n ~/) g9i la duqc 

di~u che bien dQ neu nhu bien dQ A p clla no la hilm clla 

mQt tin hi~u di~u che sm (I) co tan so 1111 « j~) . 

Trang tNang hgp di~u che bimg tin hi~u hinh sin thi 

Sm (t) = Am cos(2n Imt) va ta thu duqc tin hi~u da 

di~u che la s(I) = Ap[l + mcos(2n Imt) ]cos(2n Ipt) , 

trang do m Iii chi so di~u che. 

1) BQ di~u che Slr d"mg co cau truc nhu hinh tren. Hay 
tinh chi so m. 

2) Xac djnh phei tan so clla tin hi~u d5 di~u che s(I). 

5 Phan tich ph6 ella m<,?t tin hi~u dieu tan 
bang tin hi~u hinh sin 

MQt tin hi~u mang sp(l) == Ap sinf<r(!)] g9i la duqc 

di~u che tan so neu nhu gi<l trj pha tuc thai clla no 

<r (I) = 2n Ipl + ~ (I) lil ham clla mQt tin hi~u di~u che 

sm (I) . Tan so tuc thaij(t) clla tin hi~u mang la: 

. _ I d<r _ I d~ _ . , 
j(l) --- - I,) +--- I,) +bm(t), 

2n dl 2n dl 
trang do k Iii hting so co thu nguyen va bi~u thuc clla 
tin hi~u d5. duqc di~u che co d;~ng: 

s(t) = All sin[2nlpl + k2n fSm(r')d,'], 

Trong tNang hgp di~u che bang tin hi~u hinh sin thi 

sm(l)=Amcos(2nj;71I) va ta thu duqc tin hi~u da 

di~u che lil s(l)=Apsin[2n~/+~sin(2nJ;71t)], 

d ' R kAm I' h' 'd" h' trang 0 fJ = -----;---- a c I so leu c e. 
Jm 
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Hay su d~mg phan mem tlnh toan hinh th(re (MAPLE, 

MA THEMA l1CA ... ) hoi.\.e me)t phan mem mo ph6ng 
(PSPICE ... ) thue hi~n vi~e vi:: phd b~ng phep bien d6i 
FOURIER nhanh (FET.) d~ xae dinh phd tan s6 eua 
s(l). 

Hay nhi)n d;;lng tan s6 eua cae v<;lch thu du!?C va ehUng 
minh rAng cae tan s6 nay khong phl:llhu¢C vao (3 trang 
khi do bien de) ella eae v<;leh l~i phl:l thu¢C vila (3. 

VAN DUNG V6N KI~N THO'C 

6 Be) khuech d~i phi tuyen 

Di~11 ap dftu ra VI (t) eua b¢ khueeh d~i quan h~ vai 

di~n ap vao lie (t) eua no qua bi~u thue: 
') 

us(t) Al'c(t) + Bl{(t), 

(A va B la eae hting s6 duong). 

l) Hay tfnh ti I~ meo dieu hoa 011 eua b¢ khueeh dq.i 

nay. 

2) Gia tbiet 4lIa dili Uln s6 dau vao, vi.\.y dai tan s6 6 
dau ra Iii baa nhieu? 

7 * £lieu che va gild dieu che biim de) 

Me)t tfn hi¢u bi dieu ehe bien de) eo d •. mg : 

set) Apll + meos(2nf,,/)jeos(2nt/), 

trang do fp la tan 56 tin hi~u mung, f~ Ul tan 56 tin 

hi¢u dieu ehe (f;1I « ff!) va m In. ehi s6 dicu ehe. 

1) Hay dua ra so d6 eun m9t be) dieu ehe bien de) str 
dl:lng me)t b¢ ee)ng va mQt b¢ nh<'m. 
2) eho biet hinh d<;tng ella lin hi~u eta duve dicu bien 
set) vOi fll < 1. 

3) Tfnh dai thong can thiet dt co tht truyen di 
me)t tIn hi~lI am tan eo tan s6 nfun trang dui 
f;,~ =3(x)Hz:::;f~l =4,5 KHz, biet rAng .ft)=IMHz. 

4) Gia thiet Ia t<;ti dau thu ta co b¢ t<,1O dao de)ng (t<;to 

song) diu phuong s'p(t) A'p eos(2nfpt) d6ng b9 

vai b¢ t<;to dao de)ng dlf<;1C dung a dau pMt, hay giai 
thleh nguyen tAe ella m4eh sall neu cae tan s6 ciit eua 

b¢ IQC thong thap (1) Ii'! fHI sao eho fill < f~) va eua 

b¢ 1ge (2) Iii. fl12 sao eho fll1 < f~1 . 

1101ENn} 'A 

81 

b6 10e s"(t) 
th6n} th~p. (1) f--..,..:...:-,--t 

JH, < lp 
b<J khu€eh d~ 

Lan so thap B.F. 

~ 
A.G.C. 

(tlr d(lIlg chinh h9 s6 khuech di?i) 

BAICHCfA 

CIt' fill hi~;/I I'{ 11 ci I'i rill 11,1\' ,hlO(' SUI' m /Ii "ie lill hi~1I .II t) dti d/lm' 

('Iill lroll!: Ap dUll/! 1 ;'il/ig ,'Iich dicit, hun!'I, COllI? lhem llli)l/iI 
mf){ chii'll I'll hi!;11 dlillil II' iJi"/1 dil, lIIill rill hifll hi dich clllIw"1 

Ihoi lIIill I,) 1: (0' d,iv r = ~ ! khon',! /rIll! rlwl'd!5i he salTOn/! 

eill/oi FOURIEk ('1111 110 (rflll lilli' 71.lj, 

eh/"i! So l'ilO lill hii'll ,III) If(lfllg durmg nii 

I'illlg Ihhll 1111/11i1 ph'III 11101 

('(lug ,hemilulllil 11101 

" 

A. , '" I' I ( . 11 "2) \'/10 gli! 11'1 II'/I/Ig W! I ('/la S I), Ihay dof hi';/I 

d¢ ((ia sit) /IIim/! dl(I/llg i'oi li,,(' 11111111 /iii ,d ('lie Illi sir /rong clullii 

FOCklUi 1'Iia 11/1 1'(11 mal h!; .,oli ,'; (,fdl).\' hi k 

Tom lai, lIeil Jlirll el1l1(l/ F OUklEk IIlli sir) hi : 

1 CfJ 

sit) ';1 + II A" eo,(III'JI) + B" sin(lIwl) I, 
lI=1 

lhi clilloi Fmil<lFk Clio s'! II fti : 

( y 

s '(I) = So + k l ~) + I A" cos! 11(:)(/ 

" I}.-:I 

, I 
1:) 1+ 11" smllllD(t -1:) II' 

II Pll1ill [it h ph,)' (/i(/ .l'IlIIg 

l'rllI/lIl \'(iv dUll); FOl'kIEk ilia lill hit'lIlrell hillh (/) It) , 

'(' A s 2 f)=-,:; 

2) CiIll/)/ FOURIt'k n/I/ .1'111115 nillg ella if lip dUl1g 11,) : 

1 
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2 Ph{m tich thiinh chubi FOURIER Clla till hifU rang cUa tuan hoiin 

Ghi Ir! trung hinh cua tin hihl Iii 0,' Ao = 0 , Cae hf siI phUc eua chubi 

FOURIER Iii , 

hay 

tt(do,' 

~" = j;: (-I)" ,tue la,' A" = 0 va B" = (_1)"+1 ;: , 

Till hifliia ml}l/Ulm Ie vii chllbi FOURIER eua no chi gam cae thanh phOn 
chi'rasin,' 

,1'(1) f(_ll"+12AS:;lKOf), 

If::::J 

LWI y r/ing vi fin hii'll co cdc di/m gian doqll nen cdc hiii coo chubi 

FOURIER CO hien d6 gidm nhu 1 , , n 

3 Phein tich thiinh chubi F OURtER cua lin hifu hi tli 

1) Tin hieu s'(t) h! tre mqt Ihili gii/nla rso vOi tin hiiju ,1(1), nhu til/cothl 
viet, 

s'(t) = s(t -1:) , 

Chubi FOURIER cua ,\''(1) .111'0 dgng,' 

s'(t) 
Q(J A' a:) 

+ LCIICOSllKOO(t-1:)+~III=-f LC'J/cos(lKOoI+$ '/I) 
n=) 11=1 

Irong do, 

A'o =Ao· C'" =C", $'" =$,,-lKOo1:. 

Biell d(! cua (,Ik hai duqc giilnguyen nen hai lin hiiju s(t) va s'lt) co ciing 
pilli tdn .1'6' giOllg II/WIl. 

Tuy nhien ph61011 .16' trang khOlIg gilln 3 chieu eria hai tin hifll .1'(1) vii .1"(1) 
khong gi6/lg nhau. 

Cdc hai eua hai lin hii'u s(t) VII .1"(1) co plla [fcll n/wu m(!t giti Iri tilij vOi 

16ns6,'$',,-~,,=lKOo1: ' 

2) M(!I hI} klluelh dgi Ii Illong clio ta tin lIifu ra dJ Guqc kllufell difi vOi 
trll}t he .Iii K khOng Mi, tue ld dOl vOi mqi hai " 

A'o = KAo vii C'" = KCJ/' 

tin l1iijtl ra khong hi meo difng IIId chi hi Ire voi M,;g .16' tre r: 

(Voo J¢ 'II = $" -ooT , 

H()m Imyell clla hI} khupc'lI dqi co d{lIIg,' H (joo ) = Ke - jWT ,co the' hieil 

eli/II hiillg dae tuvell hiI'll dl} vii dtk tllytn pha nhu sail " 

qJ (ro) = arg (H(jro» 

4 phd eua tin hiiju du hi dieu hien Mlig till hifll hinh sin 

1) Till hiiju dii hi dieu hien co dang,' 

s(t) sp(I)+ksp(t)sm(t) A"II+kAmcos(oon/l)cos(oo/), 

trong do m = kAnt Iii hif so khOng thu nguyen, 

2) Khai Iriln sit) sica 

s(t) = AI' cos(2rr II'/) + mAp cos(2rr In/)cos(2rr 1;,1) , 
Tuy/n tinh hOO hilll thUc tren fa duqc : 

_, m4", m4"., 
s(t) -Apcos(2rcJ;,t) + Tcosl 2rc(t;, - Im)tl+Tcos(l2rc(jp + fmlt). 

lien quan den tin hieu mang WI 2 vqch khdc Iii [1;, 

o Up + 1m) 

5 pM cua tin hi()u dti hi die'u {(ill Mng tin lIulu hinh sin 

.­
I 

1) Ta mo phOlig (ht1ng phdn mem PSl'lCEj mi)t mgch difl1 gam m(!1 nguan 
difn tip hi dieu tan sit) vel m(!1 difn trd tai R 

s(t) t 
bi dieu tan 

R= 1 kfl 

DOl vOi till hiiju,' x(t) .I'm sinl2rrf,l + P sin(2rr/,,/)J, 

Irong do " ,I'm = SV . f;, = 100 kH:, 1,1/:= \0 kH: fa dinh nghia cdc 

thOng .1'6' nhu sau , 

Vol! = 0 V, Vampl = 5 V, FH 100 ill:, Mod = j3 , F,1I = 10 kH:, 
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V 67 fJ = 2 WI fJ = 4 Ihi lin hleu .1'(1) ViI pM ella nola nlul.\'au : 

v 
5 

o 

_5~UW~rLJU~LLLL~~UU~LL~~-L~~ 

o 50 100 150 200 250 I (f.l.S) 

fJ= 2, .1'(1) dci hi dllu Ian. 

v 
3 

2 

v 
5 

o 

-5~~~~~~~~~~~LL~~~~ 

o so 100 ISO 200 250 I (/lS) 

fJ= 4, s(1) dii hi dieilldn. 

v 
3 

2 

kHz 
O~~~~~~~~~ 

o SO 100 150 200 

fJ = 4, pho' 1,ln srI ella .1'(1), 

Trang cd hai Irullng h(fp, fa de'u nh{Jn du<!c pM co I'ln so Irung lam la 

fo = 100 kH; va khodng each lOll so gilla cac v{Ich deu hllng nhau . 

tif" = f m = 10 kH;, Ton so cua cae Vileh khOng {Jhlf tl1U~C chi so dilll 

che fJ. T/'ili lill, hien d~ Clta cae Vileh trong Iwi IrifiJng hap la khOe nhau. 
lue fa phu Ihuqc vao fJ. 

Vi dl:1 thl!c hi~n hang phfin mem MAPLE 

>readlib(FFT) ; 
>spectreJ=proc(df,b); 
df ti so fp/fm, b chi so di6u che 
local T1, T2,p,pp,n; 
p:=8;pp:=2I1p; 
256di~m 

Tl(philn thlfc) Tnrang gom 256 gia t~ sin(2Pi x + bsin2Pi x) 
T1 :=array([seq(evalhf(sin(2*Pi*n*df/pp+b*sin(2*Pi*n/pp))), 
n=O .. pp-1)]); 
T2 (philn ao) b~ng 0 
T2:=aray{[seq(O,n=1 .. pp)]); 
FFT(p,T1,T2); 
Ve cac hai, gia tf! 1 U'ng vm song mang 
plot({seq([[(n-1 )/df,O],[(n-1 )/df, 
(T1 [n]1I2+ T2[n]1I2)A1/2pp]],n=1 .. pp/4},color=blue); 
end; 

6 80 khuech d(Ji phi tuy/n 

1) De'danh gia d~ mea hai CUiI m91 hq khutil'h dill. ngu67 IiI dUll m~t lin 

hlfu difn ap Mnh sin vc(1) = ve
m 

COS(UlI) 167 dliu vao ella no. Thanh 

pMn pM co Ion so (j) ling v67 hOill dqng khue(:h dai tuyln tinh, 1'0/1 cae 
thanh phon khcie xuat hifn /(J do lillh phi luye'll cua h9 kllutic'lI dai. Ta co 
difll lip riI ld : 

') ry 

u,(f) Al'e", COS(Ulf) + Bu;;,,, COS-(Ult) 

B 2 
= Au,. COS(UlI) + 2I'e,,, 11 + cos(2mt)], 

phtf Illn srI ClIO lill lIifll 1\li dliu ra cua h¢ kllllel'lI dlji g6m 2 vljch : voch 

thl't IIMt co teln s{/ Ct) vel hiell d9 C1 = Aue", \'(1 v(Jch thu 2 co lcin so' 2Ct) 

'h' d' C B? va lell 9 2 =21';',,' 
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Ti( d6 la linh df((rc 1)(' s6~ tr!eo . 

2) n5i /!Iiii IluJ1I1! pluJn ) uta lili WIO hJ lin hifll ra 

glllll 2 Ilu)1I1! piliill phiS 1<) (w, C1) ,·d (2<,).C 2) D(1i I(in .I'll' cualill iliell 

ra fllng gdiJ 2 ir11J rldi Idll sif Ar nia lill hii'll nlo. 

7 Dh;1I (11//Ji()11 d6 ni ~/(il difll cllr" 

I) Till hll(1/ (hi diihl C/r{'1l doug 

.1'( t) AI' cos(2" .1;,1) + mAp cos(2rr .t;"l)cos(2rr 11") 

ell r/Il pl1,)11 lich 11/1/( /lid! 2 Ihllnh plutll. Ilrrll/Ir plrdll rhl( 

I1hd'1 Id willg /IImlg A" cos(2rr fl,!) , dill lfu)nh "Mil til Ii 2 h) lill lri{'11 

.10 (1) kAmAr cos(2rr J~,l)cos(2rr .1;/) ,Irollg d6 m kAm' Th(/lIh 

(1101 (lillg 11111 dJ{O'c 11hZ)' mol M nhdll la mal hi? phdn ('II" h6 difll 
(hl N/II( I'tI)' I" co 1M' ('(] .\0' do Clio h6 i/i/u ell/nill( .1'(/11 : 

SpU) _L.rh.;;;J;r;;:;--, 
sm(r) -'----L __ ~_._J 

s(1) 

2) Blhl (hi <lia rill hii'u dti dil'l.' rhe" [';"'1 (l6'i lrong klro:!ng AI' (l + m) I'() 

AI' (1 -, iii) I/;t'o ill! ClW rill di/II ehe' ,I'm (r) '" Am cos(2n in'!) 
1'6i lid .liI rli/II eM'm = 0,9 DI", 0 Ih/IIMII fO dallg 

2U, 

s(l) (V) 

10 

5 

o 

-5 

I OlS l 
-l()+----,,----r----.-----.---~----_.~ 

o 10 20 30 40 50 60 

3) Ta rhlli IIIrflt Iinil h6u hlfllllu(e clio Sill: 

.1(1) 
iliA 1 

ApCOS(Wpl)+ '-f(cosl((I)p +Q)m)rl+co,I((:)p -(J)rn )111 

t-~Ii AmlL; 
o 1m 

Till hihl die'li chl 
Dieu eM:' 

r ~':--- '---1 A.M. A'Lit => 

o Ip 

T iii Illill lIlallg 

en 
Ap ___ . _____ _ 

mAp 
2 I 

Iti MIIg llin 

plu;i md ri?1I1! ra rMIIl lir lal1 .1(/ (.f~ 

lill hiru drJ dieli eire' Nell do .Ie 
.I;", ) = 0,9955 M H: dell liill so' 

(j~J + .I;", l 1,0045 MH: 

Till hiI'll (h"',, clrl Till hii'u tiS eli!u ehe' 

e
" AI' ------------

I 

4) Tin iI/l;u lai /MII ra ('1i£l hi? lIil<llI hi , 

,1'( I) k' ,1(1).1 'I' (I) = k' IIpA 'I'I i + m COS(Olmr) leos2 
(w ,,f), 

lun;/, lillir Ma liD 10 co : 
k'A' 

.\'(1) = ---::'-'--'-11 + mcos«(J)n,r,l1l1 + cos(20)pflJ 

kll' 
+ rncos(wml) + cos(2wpr) 

+-¥lcos(2nl p -nlmlr!+ ;lcos(2<n p +Q)mlrll, 

T!ill so (2f~ t;,,) > .t~, (\'1 I~ » j, IIhl Sau khi Sif Jang hi? lac 

IJuj/lg Ihrill la .Ie rim (hrlje lin hit!1I : 

S '(1) 
k'A'1' AI' 

2 11 +mcos(nlmtJl, 

Till ilih, ,\' "(f) 4((a qua Ilf lI(in rlu/llil pMn mi?l chieil nia no hi 

dll/II hli kh6l1g dill dt(!?!' delll nlo nia hi? klllle;.h dlli ({III 
\'I/O /l(/v IiJ rill hii'll riff dl((fc gid! (bell cill: 

VII rai (Mil 

NIII( I'i/v 1(l!g I'(rlma! lein ,w)' fm ClIU phiS 11m lill/lllt (03 v\,c/t (roug /:111')' Tlui//ll phiilllllol chi('11 S "(r) rhll sau khi quo hi? i!?C 

1/111 sci (lia lill Itu'n dii di/ill eM' \'ifi rrin so' Mil /U91/a I;n . t~ + .I;n WI 

f;) -/;)1 . 

Ii 1(, I'm hii'll do Clia lill hifll dd d,((JC giJi dieil (he: Tillir ehrill/(iy IIlrye 'If 
dung de'die-II !:!l!r;/) mor mach 1'11/ he ,Iii klwi'i/r doi nil! hi? klrl/(i,'" 
dm(CAG) 
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" 

, ?, 

TAC DUNG CUA CAC 
• 

ft ? ft 

80 LOC DUN GIAN LEN 
• • 

TiN HIEU TUAN HoAN 
• 

Clla toi nay ta moi ql/{l/1 {(im dell delr Img ClIa m~/('h di¢n trang che' 
d9 Clf(Yng Mrc hinh sin. Lifo ch9n nely tuy luc dUll xcm m co ve hi 

I/(/n che' nlJ/{lJg tlll(c te' Cling cha phep nghiel1 clfU tel't cd cac che'd9 
cu'iJlIg Ufc tudn haeln nha {rng dl.mg chu6i FOURIER. 

Cllllrmg IIclY to si'pMI1 tich dnh huong 1'110 cal' h919C len cae tfn hi¢u 
tudll h()(11l khong IJhdi d~lllg sin. To si'choll cae tin hiell hinh tam gi(k 

h()~7c hfnli \'l{()lIg (/irf,J'c h(v tir cal' m(iy ph/It xlIng tdn s6' thaj). 

Oie hr) I(}c C(j hdn du(/c m6 tel trang chuang nay lei cae h919C thl./ 
d,;ng, flfc lei C({C he) 1(11' dlf(jC him tlf U1c /inh kifn R, L, C. Cal' h9 191' 

ticli Cl,fc se dlf9'C tn'nh hc'ly 6 Chlfong 6. 

M u c tie u 
• Xac djnh ham truy~n cua cac b¢ 
lQc b~c 1 va b~c 2. 

• Trinh bay dap ang cua m¢t b¢ IQc 
v6i tin hi~u tuan hoan co so sanh tan 
so cua tin hi~u v6'i tan so d~c tnmg cua 
b¢IQc. 

DII~u CAN BIET TRUdc 

• each tinh toan ham truy~n. 

• Cac kien thuc v~ phan tich 
FOURIER. 
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I 9~i cltdng va bQ IQc 

Noi chung bQ lQc la m¢t h¢ thOng rna mOdun H( w) cua ham truyen cua no 
trong che'd¢ dieu hoa ph~ thu¢c vao t:ill s6. 
Tuy nhien, trong linh yVc di¢n ti'r thi cai ten bQ lQc duqc d1Inh cho m¢t 10<;l.i 
h¢ thOng rat xac dinh. Tht,rc te', philn 16'11 cac m<;lch di¢n deu co tac d~ng 
lQC va tac d~ng nay thuemg duqc ph:ln tich nhu la cac thie'u sot lam hl;l11 
che' cong nang tht,rc cua'Cac m<;l.ch di¢n do. Otung ta d~t ten cac m<;lch di¢n 
nay dt,ra theo chuc nang rna chung duqc t<;l.O thanh m~c du trong do co tM 
co m¢t chuc nang lQc nao do khong mong mu6n. 
Nguqc l<;l.i ta gQi bQ lQC HI dic m<;l.ch duqc thie't ke'de truyen di co chQn lQC 
va v6i d~c tuye'n da duqc xac djnh tu tru6c cac thanh ph:ill co t:ill s6 kMc 
nhau cua tin hi¢u kich thfch. Day chinh la y nghia rna ta se si'r d~ng de chi 
thu~t ngfr b¢ lQC. 

1.1. BQ IQc Ii tLl'dng 
139 lQc If tt.t<':mg la ph:ill ti'r 4 ct,rc rna ham truyen cua no cho phep: 

• Truyen v6i m¢t d¢ 1:It nhat djnh nhung khong lam bie'n d<;ll1g cac thanh 
ph:ill hinh sin cua m¢t tin hi¢u nao dO trong khuon kh6 dai thong cua bQIQC. 

• H<;lI1 cM cac thanh philn hinh sin co tiln s6 n~.m trong dai chAn (cAt), tuc 
la nAm ngoai diii thong (h. 1 ). 

IHI diii thong 
bien d¢ cac hai 

x 
daicMn 

tiln s6 

ph6 tm hi¢u dau vao 

H.l. T ac dl;lng c/IQ m¢t h¢ if;>c Ii tUOng ten m¢t tin hi¢u tudn hoem. 

Ta gi6i h<;ll1 & day cac b¢ lQc lam vi¢c khong co tn~, khong lam suy giam 
bien d¢ va khOng lam thay d6i dau cua tm hi¢u. 

Gia thie't ta co eel) la m¢t tfn hi¢u tuiln hoan va eke!) = Eknt cos(Wkt +<Pek) 

la m¢t thanh pMn trong ph6 tiln s6 cua tin hi¢u e(t). De m¢t b¢ lQC la Ii 
tuemg thi: 

• 139 lQc phiii la tuyen tinh de cho m6i thanh philn ek(t) nAm trong dai 

thong cua no chi cho ra m¢t thanh pMn ph6 sk(t) Sk
m 

cos(wk' +q,Sk) & 

dilu ra, tuc la no khOng duqc lam nay sinh them cac hai (thuemg la h~u 
qua cua tinh cMt phi tuyen); 

• D6i v6i mQi thanh ph:ill ph6 ek(t) nam trong diii thong cua b¢IQC phai 

cho t<;li dilu ra m¢t thanh phan ph6 SkU) == Ek
m 

Cos[Wk(t +<Pek») tai hien 

tin hi¢u vao; 

• Ok thanh philn ph6 nAm ngoai diii thOng phiii bi dt. 

bien d¢ cac hai 

t:ill s6 

pM tin hi¢u dau ra 
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Di~u nay co th~ duQ'C th6a man khi : 

• mOdun cua ham truy~n b~ng 1 trong di\..i tMng va Mng 0 a diti cMn. 

• J¢ch pha giiia tin hi¢u vao va tin hi¢u ra Mng 0 a diti thong. 
Tuy nhien cac di~u ki¢n nay d~u kho thl;1c hi¢n duQ'C trong thl;1c teo Thl;1c te 
thl ham truy~n cua mQt bQ It;>C t~o hOi cac Iinh ki¢n rOi la mQt phan thac 
cua jm. ~c cua ti'r so nh6 hon ho~c Mng b~c cua mllu so va b~c cua mllu 
so cung chfnh Ia b~c cua bQ 1t;>C. ~c cua bQ It;>C cang cao thi d~c tuyen cua 
no cang gan vOi d<\ic tuyen cua bQ 1t;>C If luang. 

1.2. Cac lo~i be? IQc Ii tlfdng 
Ta nhik l~i 4 lo<;ti bQ 1t;>C cd ban (h.2): 

• B9 hie thong thctp : diti thong [OJH]; 

• B¢l{)c thong cao : diti thong [fB' 00] ; 

• B¢e hIe thOngdoi: dai thong l!BJH ](fB <!H): 

• B9 1{)C chiln doi : diii chiln [fBJH ](!B < 1i1)· 
Ta se chi nghien CUll v~ bQ 1t;>C cMn dai trong phan bai t~p (xem hai t~'jp 2). 

Illi a) b) 

I I 
IH Is Is 1M 

IlJ.I e) Illi t) Illi 

1m -------- If..fi. ----- 1m -----

I I 
la 

H.2. Cac h91{)C Ii fllJng va flu!c te' 

a. B9 /()C thOng flu:}[) Ii tllifng, 

b. B() J{)C thOng cao Ii tllifng, 

c. B¢I{)c thOng doi Ii lllong, 

d. B() 1{)(' chiln doi Ii tuJng, 

e. B() I{)(' thong thajJ th~(e fe; 
f. B9 /()(' thong cao t1we fe; 
g. B9 IQc thong doi thlfc te: 
h. B() IQc chiln doi fh~(c fl 

c) Illl d) 
r--

I I 
IB IH 

g) Illi h) 

1m -----

I I 
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2 Cac be? IQc thl/c te 

2.1. Be} Ic;>c thong thap b~c 1 (h.3) 

B¢ 1<;lC nay duqc d~c tMig b6i ham truy6n !1 

D9 khu6eh d:;ti tuang ling la : 

G ~ 20 logl!!1 ~ -IOIOg[ I +(L )'] 
val¢Chphala: cp arg(!1)=-Atg(L). 
Dei th! ti¢m ei:\n ella no duqc cho bai : 
• doi vOi f« fH : G = 0 va cp = O. 

• doi vOi f» IH : G -201og(L)1 va cp =_E 
IH 2 

• LUll Y rtmg doi vOi I I H : G = -10 log 2 -3 dB. Dili thOng ella no t:;ti 

-3dB la [O,fH] trong do IH ia tfin so cat doi vOi cae tan so cao hem. 

Ifl.l a) 0,01 01 
G(dB) 

10 100 b) 

fllN 
O,S 

20 tog 
0,6 (fIfH) 

0,4 -20 

0,2 I 30 
IH 

om 0,1 
0 

0,2 

-0,4 

O. 

- 1,4 
40 .....! 

2 
o 2 4 6 8 10 

H.3. B9 h?c thOng (htfp h(1c 1- a. MOdllfllulfII truye'n ; b) Do thi clIO G ; c) Do fhi cho cpo 

2.2. Be} Ic;>c thong cao b~c 1 (h.4) 

B¢ 1<;lC nay duqc d~e trung b6i ham truyt'!n !1 
l+jL 

IB 

Il<) khuech d~i wong .rug Ia: G 20 I ogl!!1 ~ - !O log [1 + 

va I¢ch pha la: cp = arg(!1) Atg( I; J . 
D6 thj ti¢m c~n ella no duqc cho b6i: 

.doi vOi I «IB:G =2010g l' L I va cp TC 
IB) 2 

• doi vOi I» IB : G == 0 va cp o. 
• doi v6i I=IB:G -lOiog2==-3dB. Dai thong ella no t:;ti -3dB la 

liB'oo], trong do IB la Uln so cat doi vai cac 1<1n so thap han. 

cp(rad) c) 
10 100 

I 
1M 
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1[iI a) 0,01 0,1 
b) 

100 

201~:.J<: 
I 

0.8 IB 

0,6 
, 

-20 0,4 

0,2 I -30 
IB 

0 2 4 6 8 to 
40 0,01 

H.4. B(1I()c thong ('(/0 h~k 1: a. MOdul1lulm fmyell ; b. D6 fhi cho G; c. D6 fhi cho <p. 

2.3. B9 IQc thong dai b~c 2 (h.5) 
2.3.1. Ham truyen 
D~ nh~n du<;iC b<) IQc thong dai v6i dai thong (f s ,I HI, ta co th~ nghi den 

vi~c ket hqp I b<) IQc thong thap v6i dai thong [O,fH I i:J -3dB va m<)t b<) 

loe thOng eao v6i d,ii thong Ifs,C(J1 i:J -3dB. Trong truCmg hqp nay ta co 

ham truy~n la : 

II ~[I +; J[ 1 ;1j 1 
D<) khuech d(~i luang ling 13 t6ng cua h¢ s6 khuech dC).i clla hai b<) IQc 
thanh ph,in, VI v~y neu fs«]iI thl dai thong t<;li -3dB cua b<) IQc thong 

dili la []B,fff I . 

Ham truy~n thuCmg hay dUQ'c dung du6i d,~ng : H Ao 

(
f 

l + jQ fo 
f \ ' 
j) 

trong do Q la h¢ s6 chilt luqng, fo la tan s6 trung tam va Ao In h¢ s6 

khuech d<;li t<;li tan s6 fo clla b<) lQc. 

Bang each dong nhat hai bi~u thuc tren ta co : 

I I fB I, Qfo f 'I' ,,2 f]' , Ao + f H ; Aofo = hi va Ao = B, tuc a )0 = B H va 

Q fo 1 

fa + hi Jf! ~j; 
Luu y rang ti'r bi~u thue tren suy ra Q < 0,5 va VI the bi~u thue dau tien ta 
ch9n I~I t6ng quat hOll, 

Ao la he s6 khuech d<;li t<:li tan s6 fo, vi¢c ch9n gia tri eua no khong lam 

thay d6i hlnh dl;lng cua duong d~c tuyen G nen ta c6 th~ ch9n 110 = I . Ta 

se nghien coo b<) IQc thong dai v6i ham truy~n sau : 

H = ---,-----,--

1+ 

·89 

!p(rad) c) 
1t 

"2 

I 
IB 

0,1 ° 10 100 
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D9 khuech d~i wang lrng ia : 

G= IOIOg[I+Q2(L 
\/0 

, I' h h I' ,,( f 10 I va ({C p a a: cp = -- It tg l It) - f ) . 
(VI phan thvc Clla milu so la duang nen khong co gi tra ng~i khi pMi xae 
dinh I¢eh pha tu Atg). 

2.3.2. Dai thong t~i -3d8 
Ta se x.:ic dinh dui thong ella b¢ Iqc t~i -3dB. 

Theo bi~u thUe cua G thi cae gia tf! x = 1" wang ung vOi gi6i h<;ln Clla 
o 

dai thong va ta co : 

2 ( 1)2 I+Q x--:; 2,tucla Q(x-- 1 )' ±Jhay lar2 ±Qx 10. 
, _\ 

It) 
lil m<)t so duong nen cac gi6i h~n ella dai thong lil : 

D<) f<)ng clla dai thong lil: Lli = Q : 

EO loe co dai thOng fong khi Llt» I , tuc \a khi he so chat luang Q« I. . . '.10 ., 

Khai tfi~n gan dung bi~u Ihuc (I) ella x ta co : 

+ _1_ + ~ I + I ~ I I + J 4Q2 + I ) ~ I 
-- 2Q 4Q2 2Q lQ 

(2) 

tu do ta co cae tan so cilt la: IB ;::: Qfo va If! :'>; .Ii) . 
Q 

139 Iqc co did thong h;;p (b¢ Iqc ehqn Iqc) khi Llj« I, tuc Iii khi h¢ so 
JO 

phflm chat Q» I . 

Khai tri~n gall dllllg bi~u thue ( I) eua x ta co : 

1 
+-+ 
-2Q 

ttr do ta co cac tan so cit Iii : 

1 B :'>; (I - 2~ ) .I() va If!:'>; ( I + 2~ j 10 . 

90 

llil 

0.8 

0,6 

0,4 

0,2 

fB 

0 2 4 6 

fB G(dB) 

To 
o,ot 0,1 

-I 

I 
I 
I 
I 
I 

fH 1 

8 10 

fH 

fo 
10 

8) 

f 
To 

b) 

100 

f 
To 

c) 

1 
10 

100 

H.S. B() I()c t!t(]ng ddi r(mg 
(Q OJ). 

a. MrJdllll CliO hdm tmye'JI 

b. D() thi CliO G. 

c. D() thi CliO cpo 
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2.3.3. D~c tuyen ti~m c~n 

D<:tt fi = Qfo va h = '~ . So sanh ba s6 hi,lng 1, ][ va ~() dJn ta den 

vi¢c phai phan bi¢t ba twang hqp sau : 

.neu 1«/0 va 1«/t :G:::::-20IoiQfO)=2010i L) va <.p:::::-~; l I lit 2 

• neu I» 10 va I » 12 : G ::::: -20 log l ~() J = -20 log l ./2 J va <.p ::::: ~ ; 
• neu I» It va I » 12 : G ::::: 0 va <.p ::::: 0, 

Can theo gia tri cua h¢ s6 chat lHqng Q ta co th~ phtm ra hai twang hqp : 

• Q « 1 : BI) Iqc thong dai r(mg: 

h »fi t6n ti,li 3 tWOng hqp dac bi¢t. 

LU'U Y rang fi ::::: ,fB va 12 ::::: I H ' Oic tan s6 d~c trung la cac tin s6 cat 6 

-3dB. 
D6 thi tiem c;:tn la : 

• I «Is:G =2010g l,fs J va ip:::::;; 

• Is « I « I H : G = 0 va ip = 0 , 

• IH «I:G=-20Iog lj:) va <.p:::::-~; 
• Q> 1: BI) Iqc thong dai ht;p: 

fj > 12: tru'ong hqp I» fj va 1« 12 khong t6n ti,li. 

D6 thi ti¢m c~n la : 

• I« fo : G = 2010gl~') va <.p::::: ~; 

.t()«/:G=-2010g(~) va <.p:::::-~; 

• fi = '~ va h = Qfo : khong bitu di~n cac tan s6 cat t<;li - 3dB. 

~ He t<)p luy¢n : Biti t(ip 3. 

3 Thl/c hi~m bQ IQc thong thap 

3.1. 8{> IQc thong thap b~c 1 
B9 19C thong thap b~IC I don gian nhat la m<;lch (R, C) mac thanh Ix? phan 
ap, di¢n ap ra dH<?,C lay tren t~ di¢n (h.7). 

11 - h - " l..A h' d" - - fl ') \I, I leo cong t Hc cua uy c Ia lell ap ta co: _ (jO) = ~ = --'.'---1:c 1+ jOJCR 

No dap lmg t6t cac tieu chuftn cua be? 19C. D:li thong cua Ix? 19c nay t<;li 

a) 

llil 

0.8 

0,6 

0.4 

IH I 
10 10 

4 6 8 10 

b) 
G(dB) 

0,01 0,1 10 100 

1. 
10 

-2010g(i) 

-50 

-60 

rp 

1p(l'lId) 
rt 

2' 

0,5 

O,QI 0,1 ° 10 
.- 0,5 

-1 

-rt -2" --.------

c) 

I 
10 

100 

H.6. Br) Iqc th()/lg o'(li lit'!' (Q = 10), 

a. Modlill h(/Ill tru,ell. 

b. Dr]' thi C',iI G. 

c. Dr)' tht Cllil ip. 

j = ° • r R 

I' e 

"1 
C,I 

• 
-3dB la [O,fi-l I, trang do ti-l = _1_. 

, 2rr.RC H.7. M~/(I,I()( tM/lg thalJ (R, C). 

91 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



3.2. Be} IQc thong thap b~c 2 
D~c tuyen ti~m c~n clla bi) 19C thOng thap b~c 2 nhtr 6 tren hlnh 8. 
Cac tNang hqp tmmg quan vai tan so (rung gian fo: 

• f'«fo:G 0 va(jJ O. 

• f» fo : G = -40 IOg( i ) va (jJ = -11: (t(rc la d~u gflp doi so vai a b¢ 

19C b~c I); 
B9 19C thong thftp b<)c 2 don gi?m nhat la mot m,~ch (R, L, C) mae tMnh 
b¢ chia up va lfty di~n up ra tren lU di¢n (h.9). 
Theo cong thli'c Clla b¢ chia di~n ap ta co : 

I 
C 

Ij (jw ) ---:"-----,- = ----'-----::-
I + jRCw - LCw 2 . 

~ 

• Nell RCw «I va LCw - «I thl G "" 0 va (jJ "" 0 . 

• Nell LOJ) 2 »RCw va LCu/» I thi G -40 log(w JLC) va q) 

clla b¢ 19C R, L, C n~ly In : fo 
2TC 

01ung ta co th~ th'ly dmg vi¢c thay d6i gia tri cua di¢n tra R khang lam 
thay df\i do thi ti¢m can ella b9 19C nay. 
Nell ta djnh nghiu h~ so phfim chat ella much (R, L, C) la 

Q '= = LwRo R JICL va nghien eli'll hlnh IOta co th~ nh~n thay . 
RC<uu v 

• Nell Q < thl he so khuech d,~i Ihl.rc bao gio cling nh6 hon gin tr! 

ti¢m c~n cua no. Sai I¢ch nay dmg Ian khi h¢ so ph<'im cMt dmg nhb. 

• Nell < Q < I thi h~ so khuech d<~i lh\fc gan bb.ng gin lrj ti¢m C<)11 clla 110 

va gi,) t~ qrc dai nity dmg Ion khi h¢ so phfun chut dmg IOn. Ta co th~ k€t 
lu<)n rtmg d~ d~c tuy€n ella b9 Iq<: thong [hftp (R, L, C) gtll1 vai do thi ti~m C~1fl 

ella 1\0 thl b¢ so phfun chJt ella m~tch phrii nmn trong khoring ~ < Q < I . 
G(dB) a) 'i2 

G(dB) .1 
__ k-___ f(.o (thay logarit) 

dqd6c 
-4OdB/decat 

1 
To 

H.8. D\1c tlly/n licJm c~in Cli(/ /J(! 
1'1(' II/{'mg flu II) h~k 2. 

i =0 

R 

lie 

"1 
l's 

• 

b) 

/' Q 10 O..;..O_I=!"'=:~i:::::::::::~~/'ii7',--____ ~_IOO-Ho; 
20" Q::: 3"': 1 

0,01 0,1 

40 

~65 

~ Bot 

100 

1 
10 

H.IO. Bielt dl)' BODE Clla h(j 1~lc t!1()/1g fMj) h~lc 2. 

a. D(J klllu)('1! d~li phl,l 111116(' Q ; b. G(yC Ifcb plw phl,l tllU\1c Q. 

92 

0.7 10 
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/ 

IJp dl;Jng 1 
Hi~u do BODE elJa bl) IQc thong thap b:Ilc 2 

l) Tinli 11(: s6' klllu';}/ d~ti Clia m~{('h fren lIinll 9, 

2) Nle djllh gilt fri nile) nll(il Clio Q de'lu( s(f kill/ed, 
d~li /1(IY 1(/ Ir'fllnhdr, 

3) I1cTv \'l' gill trf flly~;t d61 Clta dr;> I¢eh /(;/1 nhdl gii'ia 
he .1'6' klll/i:;('h d~li thl/C \'(1 ghi tri tifnl e{m Clia lI() khi 

f <fo· 

4) Ciing hdi 111m dill 3 nlut/1g \'61 f > i() . 

5) Tfnh gici tri Q orang ((ng cUi' soi Ifeh gii/a /If so 
khll('ih d~li tlwe \'(1 gilt tri tifm e~ln dill n6 16'11 nlhi! hi 
±3d8. 

1) Theo cong tMc cua b<? chia di~n ap ta co : 

Ii (jw) = ------!..--­
I + jRCw - LCw 2 

trong do x fo' ttl do 

G = -lOlog( 1 +( ~-2)x2 + x41' 
~ ~Q ) 

2) Bli!uthuc [I+(~ 2}.2+x4]=G lanhonhilt 
\Q ) 

khi ,2 = I - ? va co gia tr! Gmm 
2Q-

Nhlf V(ly gia tri nh6 nhat cua Q lam cho G co gia tr, 

1/ I" l' Q I on Blat a ~. 
\/2 

3) Neu Q < h sai Jech la Ian nhat khi f = fo (t(rc 
,,2 ' 

1;'1,\ = I): L1Gmax 12010gQ I. 

Neu Q> thi G la Ian nhf{t bfulg : 

Sal I~ch Ian nhilt siS bAng gia tr! cao nhat trong hal gia 

tr! -\ 0 log r I - ( I - 2 1 va 120l0gQI. 
L , 2Q 

Ket qua duqc bi~u di~n tren hlnh II. 
4) Sai l¢ch gifra gia tr! tht,rc va gia tr! ti~m c~n clla h¢ 
so khuech d,!-i la : 

L1G= IOIOg[I+(;2 2}'2+x4]+4010gX 

IOIOg[l+ 2-2)1+~] 
Q x x 

ak ket qua thu dlfgc a phan 2) co th~ sa dl:mg dugc a 
day neu ta thay x bang 1. Cuoi cung ta thu dugc ket 

x 
qua gi6ng nhau. 

5) Tren hlnh I I ta co th~ thay gia tr! Q E [ ~ , I J la 

phil hQ'p. 

H.ll. Sai Ifell (phi.' tlwQc h¢ SfJ Q) giifcl dlfong cong 
hf srI klm('ll! d<ti I'd dl(Cfng tifm ('(in. 
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4 Anh h udng cua bQ IQc thong thap len 
. tin hi~u tuan hoan 

Ta co the xet 3 twang hqp : 

e Tan s61cua tin hi¢u nho hon rat nhi€u so vai tan s6 cat IH' 
e f co biing Ill' 
e/»IIl' 

4.1. Quan sat tin hi~u 
ca 3 truang hqp neu tren dUQ'c minh hQa tren hinh 12 va 13 cho tin hi¢u 
hlnh tam ghic va tren hinh 14 va 15 cho tin hieu hlnh vuong vai di¢n ap 
dinh III I V va thanh phan I chi€u la 0, I V. Trong tat cii cac twang hqp ta 
can luu y rang: 

Thanh phan mQt chieu dtrQ'c truyen qua hm'm toan vOi h~ so khuech 
d~i la 1. Tin hi~u 0 dau ra khOng c6 bat kl mQt di~m gian do~n nao. 

Ta se quan sat thanh pMn xoay chi~u. 

Trong twang hqp I < Ill' tin hi~u hinh tam giac dUQ'c truy~n vai sl! bien 

d,.mg nhc, a cM d¢ d6c thay dbi con tIn hi~u hinh vuong thi bi meo d~mg 
nhi~u hon t<;li cac diem khOng lien tl)c. 

Trong twong hqp I cO xap xi III d hai tin h i~u d€u dUQ'c truy~n vai Sl! 

bien d<;ll1g 16'n. 

Trong truang hqp I > III bien d¢ cua tin hi~u xoay chi~u di qua b¢ IQc 

b~c 1 bi suy giam nhi~u va co th~ coi nhu btmg 0 d6i vai b¢ IQc b~c 2. 

4.2. Giai thich 
M¢t tin hi~u tuan hoan co th~ dUQ'c phan tfch thanh chubi FOURIER vai 
thanh phtln m¢t chi~u bang gia tri trung blnh cua no va cac hai co tan s6 
111(lIla s6 nguyen). 

M¢t b¢ IQC thong tMp khong lam suy giam tin hi¢u m¢t chi~u va cac tin 
hi~u hlnh sin vai tan s6 nho hon tan s6 Ill' 
e Neu 1« III ' thi phan 16'n cac hai cua tIn hi~u dUQ'c truy~n qua rna 

khong h~ bi thay dbi (h.16). TIn hi~u a dau ra gan gi6ng tIn hi~u 6 dau 
vao. Sl! bien d,!-ng cua tIn hieu dilu ra a cac di~m gian dOq,n la do vi¢c cac 

hai bac cao (11 > h: ) da- bi loai di. D6i vai boloc bac 2 cac hai bac cao . j' . ... . 

bj khlr tri~t d~ hon nfra nen tin hi¢u ra lq,i cang bi lam men dq,ng m'.lnh 
hon. 

e Neu/la cO III thl chi co t:ill s6 CO' ban va m¢t s6 hai clla tIn hi¢u dUQ'c 

truy~n qua, con cac hai khac se bi khu het (h.17). Tin hi~u 6 dau ra khOng 
con gi\n v6i tin hi~u 6 dau van nfra. 

e Neu I» I H thl chi co thanh phtln m¢t chi~u clla tin hi~u dUQ'c truyen 

qua rna khong he bi lam thay dbi. cac hai khac bj suy giilm m<;lnh d6i vai 
b¢ 19C b~c I va coi nhu hO~1I1 toan bj khi'r d6i vai b¢ IQc b~c 2 (h.18). 

~ lJ~ t~p luy~n : B,ili t(ip 6. 
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-0,6 

-0,6 

0,6 

-0,4 

0,6 

lie 

0,Q2 0,04 0,06 0,08 0,1 

0,4 

-0,6 

H.12. Br) 19(' thong tMI) h~il' 1. Deip zing 1'(1; tin hifu h11111 tam giac hien &) dinh - dinh hI IV, tdn so' fH /20, 

fH WI 20fH ' cd thunh phdn l11r)t chilli I'Oi hien dr) O,lv. 
lie 

0.4 

0,2 

0 

-0,2 

0,4 

IH7 -0,6 

lis 

0,6 

-0,4 

-0,6 -0,6 

II, 

IH l ~II 
Vs 

0,6 

0,4 

0,2 
t---------/Ht 
Or---r-~~--~~~~+ 

0,Q2 0,04 0,06 0,08 0,1 
-0,2 

-0,4 

-0,6 

H.13. Bo I(Jc thOng tMil) h~lc 2. Diip /fl1g vOi tin hiell lu'nh tam giac hien dr) dinh - dinh hI IV, tein S{)' fH /20 , 

fH I'd 20fH \'(1 co tlulnh pl)(111 l11r)t chilli wyi hi en dr) O,lv. 
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~~ 

0,6 

0,4 

0,2 

0 

-0.2 

-0,4 

fH;/ -0,6 iI,t ~I 
v, v, '" 

0,6 0.6 0,6 

0,4 0,4 

0.2 0.2 
fHt fHt fHt 

0 0 
40 2 0,Q2 0.04 0.06 0,08 0.1 

-0,2 -0.2 

- 0,4 0.4 

0.6 0.6 -0.6 

H.14.8<) hIe thong thill) h~/c 1. Ddp ling 1'(51 fin hifll hinh l'lIong hien d<) dfnll di'lIh /c) IV. tdf1 so' f H /20. fH 

WI 20fH I'll co thclnh phdn m<)t chie'l/ voi hien d<) O,lV 

0.6 

0.4 

0.2 

0 

-0.2 

0,4 

fH;/ 0.6 

fH! ~" 
Vs its 

0.6 0.6 0,6 

0,4 0.4 0,4 

0,2 0.2 0,2 
fHt fHt fHt 

0 0 
40 2 0.D2 0,04 0,06 0.08 0,1 

0,2 -0,2 -0.2 

0,4 0,4 -0,4 

0,6 -0.6 -0,6 

H.lS.8<) h?e thOng t/ufp h~ic 2. Ddp lIng Wyi tin hi¢u hlnh vlIong hiel1 d<) dinh dinh ItIIV, ld'l1 so' fH /20, fH 

1'([ 20fH \'(1 cOlhtlnh ph(jn m<)l ehie'll wl; hi hI d<) O,lV 
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0,7 biend6 lltl 0,7 bien dQ 

0,6 0,6 

0,5 
0,8 

0.5 

0,4 ph6 cua Le 
X 0,6 

h¢ so khuech d'.li 
= 0,4 phd cua Us 

0,3 0,4 0,3 

0,2 
I 1°.2 

I 
0,1 IH 

0,2 
IH 0,1 IH 

° 0,2 0,4 0,6 0,8 \.2 0 0,2 0,4 0,6 0,8 1,2 ° 5 to 15 20 25 30 

tie 
0,01 0,1 G(dB)10 100 

Vs 

0,6 0,6 
I 

0,4 IH 0,4 

0,2 0,2 
IHt IHt 

0 --- 0 
-20 

0,2 -0,2 

- 0,4 30 -0,4 

-0,6 
di¢n ap vaa bQIQc 

-0,6 
di¢n ap ra 

-40 

H.16.a) Brle?c thang flull) h~lc 1 (Q = 0,7). DOl' ((ng v6'i fin hi¢u hlnh vuang hien de? dinh - dlnh h/lV. tdn so' 

I H /201'(/ co fhanh phdn n1qt chie'u 1'Oi hien d(J O,lv. 

bien dQ Iltl 
bien dQ 

0.7 0.7 

0,6 0,9 0,6 

0,5 0,8 0,5 

0,4 ph6 cua Ue 
X 0.7 = 0,4 phd cua Us 

0,3 0,6 h¢ so khuech d'.li 0,3 

0,2 
I 

0,5 1 0,2 
0,1 I 

IH 
0,4 IH 0,1 IH 

° 0,2 0,4 0,6 0,8 1.2 ° 0,2 0,4 0,6 0,8 1,2 ° 0,2 0,4 0,6 0,8 1,2 

tie 
0,01 0,1 G(dB) 10 100 0,6 

f 
0,4 

IH 0,4 

0,2 0,2 

0 
IHt -- ° -40 

0,2 0,2 

-0,4 
bQIQC -60 0,4 

0,6 di¢n up vaa 
- 0,6 di¢n up ra 

-80 

H.16.b) B(J Ir;JC thong t/ull) h<k 2. Ddp ting w)i tin hi¢u hll1h l'uong hieN d(J dinh dlnh fd lV, tdn s6' IH /20 va 
co thdnh l'hdn mi)t chie'u vOi hiell dt) O,lV. 

1301E:N HOC A 
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0,7 bien dq 
1m 

0,6 

0,5 
0,8 

0,4 ph6 eua I'c 
X 0,6 

0,3 

0,2 

0,1 

0,4 

.l. 0,2 
fH 

h¢ s6 khueeh d~i 

0 5 10 15 20 25 30 0 5 10 15 20 25 

0,01 01 

10 15 

0,7 

0,6 

0,5 

0,4 

0,3 

f 
0,2 

fH 0,1 

30 

100 

f 
fH 

0 

bien dQ 

ph6 eua Us 

f 
fH 

5 10 15 20 25 30 

0,6 

0,4 

0,2 

-0,2 

0,4 

-0,6 di¢n ap ra 

H.17.a) B9/((C (li/}lIg (//(11' ,,<Ie 1. D(lp I(flg 1'(yi till hi¢1I hil1h vuong hien d9 dinh - dinh Id IV. (lin sf/ fH va co 

(Iu/nft phd/l /JIrI( c/iii!!1 l'(n hien d9 0,Iv. 

0,7 bien dQ 

0,6 

0,5 

0,4 

0,3 ph6cua l'e 
0,2 

0,1 

0 5 10 15 20 25 

tic 

0,6 

0.4 

0.2 
fHt 

0 
05 10 I 5 2 

-0,2 

-0,4 

-0,6 di911 ap V30 

1m 

0,8 

X 0,6 

0,4 h~ s6 khueeh d:;ti 

...l.. 0,2 
fH 

30 0 5 10 15 20 

0,01 0,1 G(dB) 10 

20 

--- -40 

-60 

bqlqe 
-80 

25 

O bien dq ,7 

0,6 

0,5 

0.4 

0,3 

f 0,2 

fH 0,1 

30 o 5 

0,6 

0,4 

0,2 

0 

-0,2 

-0,4 

0,6 

ph6 eua Vs 

10 

tI. 

f 
fH 

,. t"" t.. I'" 
15 20 25 30 

di¢n ap ra 

H.l7.b) B919(' t!tOng (Mil] h{ic 2 (Q = 0,7). Dt'ip ling vOi tin hi¢u hJnh \'/I/}ng hh?n d9 dfllh - dinh la IV, fan slY 
ill va co (hdnh phd" nt9t chie'll vOi bien d90,lV. 
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bien d9 0.7 

0,6 

0,5 

0,4 

0,3 

0.2 

0,1 

0 100 200 300 400 500 

"e 
0,6 

0.4 

0.2 

0 
IHt 

0,08 
0.2 

-0,4 

-0,6 
di¢n lip vao 

0,8 

X 0,6 

0,4 

1lJ) 

h¢ s6 khuech dt;ti 

0,7 bien d9 
0,6 

0,5 

0,4 

0.3 

I 0.2 

IH 0.1 

phd cua {Is 

I 
IH 

600 0 100 200 300 400 500 600 o 100 200 300 400 500 600 

0,Ql 0,1 G(dB) \0 100 

I 
IH 

20 og (/~) 
! -- 20 0}02 0,04 0,06 0,08 

- 30 di¢n ap ra 
b9 19C 

40 

H.IS.a) 8(J I{)c thong thll/J hqc 1. Dap lmg vm tin hifU hinh vuong hien d¢ dinh - dlnh hi IV, t/in so 20tH' CC) 

tlulnli phdn m(Jf chilli wyi hiell d¢ O.IV. 

0,7 

0,6 

0,5 

0,4 

0,3 

0,2 

0,1 

0 

bien d9 

phd ella '-'e 

100 200 300 400 500 

0,08 

di¢n ap vao 

I!f) 0,7 bien d9 

0,8 

X 0,6 

0,4 

..l 0.2 
IH 

600 

h¢ s6 khuech dt;ti 

0,6 

0,5 

0,4 

0,3 

I 0,2 

IH 0,1 

~~--~--~~~-+--~~ 
0 100 200 300 400 500 600 

0,01 01 

b<)19C 

o 

20 

40 

-60 

-80 

0 100 200 300 400 500 

0,6 

0,4 

0,2 

0 

-0,2 

0,4 

-0,6 

v. 

0,Q2 0,04 0,06 

di¢n ap ra 

I 
IH 

600 

IHt 
0,08 

H.IS.b) 8(J I{)c thong fluI/J h~lc 2 (Q = 0,7). D(ip (mg \'(yi fin hifll hll1l1 vu(}ng hit'll d(J d(nh - dlnh Id lV. 'lin so 

20tH WI UJ ,Iulllh phdn m(J' c/uill vm hien d(J O,lV 
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So sanh dap U'ng ella hai lo~i bl) h"e 
eo tin hi~u vao hlnh tam ghk 

Cilluji FOURIER CliO fill hifll hillh tam gill£' co nle IIdi 
h(ic ('ficin h/illg () WI cdc I/(Ii h\/c Ii 1'6 hien d(J rr If 1'6i ") ), do do tuy co bj khu ooi cac bQ lqc nhlIng khong 

II 

~ (xem ChurJ1lg3), 
11~ 

lam tin hi¢u bj bien d<;tng. 

H(IY cho hiel d~lI1g da till hi¢u d drill ra ClIO hi) Ire 
h~ic J \'(1 h(j 1(11' h~ic 2 khi till /iifu ddu 1'<1() ('Ita n6 hi 
tin hifll hinh tam gick. 

• I = iiI : Chi co thanh phan m<)t chieu, hai CCf ban 

va m9t so it hai kMc dl1<;>'C truyen qua b9 lqc. 

Thanh phan m<)t chieu dU'qc truyen qua khong thay 
d6i. 

Doi v6i bQ Iqc b~c 2 thl hai b~c 3 bi h~n che rat nhieu 
nen tin hi¢u dilu ra gan nhU' la hlnh sin. 

• 1« I H : Cac hai bi bien d~lI1g rat it. cac hai b~c 

caa cua tin hi¢u tam giac co bien d9 rat nh6 (ti l¢ v6i 

• I» iiI : Su giii thich wong tIl nhU' a twang hqp 

tin hi¢u hlnh vuong. 

5 Thl/c hi~m be? IQc thong cao 

5.1. 89 19C thong cao b~c 1 
B<? Iqc thong cao b~c 1 don gi,'m nhat la m~ch CR, C) mac thanh bQ phan 
ap, di¢n ap ra duqc I<iy tren di¢n tra R (h.19). 

\I" jRCw 
Thea cong thuc cua bQ chia di¢n ap ta co: H(jm) ';c 1+ jRCw 

• Neu RC 0) « 1 , thl G '" 20lagRC (j) va lech pha la <;'l '" 1I . , . 2 

• Neu RCw» 1 thl G = 0 va <r = O. 

G = -3dB t<,li CD = RC' Deli thong cua bQ Iqc nay t<~i -3dB 13 [fB'Cf.lj, 

trang do IB = . 
2ITRC 

5.2. B9 19C thong cao b~c 2 
D<)c luyen li¢m c~n cua b<) Iqc thOng caa b(~c 2 nhU' tren hlnh 20. Cac 

lwang hqp tuang quan v6i tan so trung gian fo : 
/ , 

• J «/0 : G Go 40 IOgl i) va 9 IT (tuc la gilp doi sa v6i a bQ lqc 

b~c 1); 

• I» fo : G 0 va <r = o. 
B<? lqc thong cao b<)c 2 don gian nhat la mOt m~lch (R, L, C) mAc thanh b<) 
chin up va l{{y di¢n up ra tren di¢n dm L (h.21). 

Thea cong lhuc cua b9 chia di¢n ap ta co : 

H (jw) = , == --C'----..,­

~'e R+; I + jRCw LOD2 

100 

i = 0 
• 

L 
! • 

H.19. MWIt IQc thong ('(/() R, C. 

O(dB) f 
10 . hi' ) ---;r---_{l ang ogant 

d¢d6c 
40db/decat 

!p{rad) 

It f 
To 

n.20. D~1c 1lI)'el' ti¢m c~111 c/la 1>9 
19(' h~ic 2, 
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• Neu RCw« I va LCw2 «I thl G 40 log(w~ LC) vlup;:::: n . 

• Neu LCw2 » RCwva LCw2 »1 thl G;:::: 0 va 9;:::: O. 

M~ch R, L, C tren dap (mg tot cac tieu chucin cua b¢ I<;x:. Tiln so d<Ttc tnrng 
cua b9 I<;x: R, L, C nay III : 

10 

Cling nhu a b9 I<;x: thong thap, vi¢c chqll gia trj cua di¢n tra R se cho phep 
chqn dug<:: h¢ so pham chat mong muon eua b9 I<;x:. 
Ta co th~ nh~n duq'c ket qua giong nlm a b9 I<;x: thong thap (h.22) : d~ d<Tte 
tuyen cua b¢ I<;x: thong cao (R, L, C) gan vai do thi ti¢m c~ ella no thl h¢ 

so phcim chili ella m<;lch I<;x: phii ndm trong khoang: h < Q < I . 

0,01 0,) 

G(dB) 

65 

- 80 

Q=0,7 
Q 0,3 

Q=O,) 

H.22. Bie'll do BODE ('Ita h(j19c thr)ng caa h{lc 2. 

a) 

100 

f 
10 

a. Df) klwe<h d~li plw tllIl(jc Q. b. L¢ch pha jJ!t~( III/I(j(' Q. 

6 Tac dl:lng cua be? 19c thong cao lim tin 
hi~u tuan hoftn -----------

Ta xct 3 trtrang hqp : 

• Tan sol eua tIn hi¢u nhc han nIt nhi~u so vai tan so dt Is; 

·fca bang fs; 

• f» 18; 

6.1. Quan sat tin hi~u 

ca 3 twang hQ'p neu tren dUq'e minh hq<l tren hinh 23, 24, 25 va 26. 

101 

~1---1'-!-

V e 

R C 

H.21. Mgch lQc thOnX caa (R, L, C). 

q>(rad) 
b) 

10 100 
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"e 

IH;/ -0,6 

f~ ! ~B 
"s Vs "s 

0,6 0,6 0,6 

0,4 0,4 

0,2 
fBt fBt 

0 
10 20 30 40 

-0,2 

-0,4 -0,4 

0,6 -0,6 -0,6 

H.23. Bi)19c thong cao h¢c 1. D6p irng Wyi tin hi¢u tam ghk co hien dC) dlnh dlnh la lV, tdf1 so' fs /20, fs, 

20fs w) viti th/mh phdn n1C)t chie'u /a O,lV. 

"e 
0,6 

0,4 

0,2 

0 

0,2 

-0,4 

IB;/ -0,6 Ill! ~tH 
lis lis "s 

0,6 0,6 0,6 

0.4 0,4 0,4 

0,2 0,2 
fBt fBt 

0 .. I I I I ,. 0 
10 20 30 40 

0,2 -0,2 

0,4 0,4 -0,4 

-0,6 -0,6 0,6 

H.24. Bi) I{)(" thOng coo b~ic 2 (Q = 0,7). D(Jp lIng viti tIll hi¢u tam ghic co bien di) dlnh - dlnh fa lV, t£ln so' 
fs /20, fs, 20fs va \'oi theil//? phdn mi)r c/7ilh, /rl O,lV. 
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lie 

0,5 

0 

-0,5 

-1 

!Is 

{I 1;/ 
lIS 

!JB 
liS 

0,5 0,5 0,5 

fBI fBt fBt 
0 

3~ IP 20 40 
o 

0,0 0,04 0,06 ,08 

-0,5 -0,5 -0,5 :.--

H.2S. B{j 1\)(' thong ('(10 b(ic I. Dap lfng viti tin hi¢u tam giiic cO bien dl) dinh - dlnh hi IV. ({in so' Is /20 , 

20I8 WI viti thcll1h pluln I1U)t chiill hI O.lv. 

lie 

0.5 

0 

-0,5 

-I 

11\;/ 
lis 

IH! 
v. v. 

0,5 0,5 0,5 

It 
fat 

o~ 2~ ~ 
0 

1 ) 40 o 
fBt 

0,0 0,04 0,06 ,08 

fBt 

-0,5 -0,5 -0,5 L...--

-I 

H.26. Br) h;>e thong cao h(ie 2 (Q = 0.7). Ddp ling viti tin hi¢ll tam giac co hien ell) dinh - dinh hi IV, t(in srI 
18 /20, Is ' 20 fB v({poi tlulllh phci'n mr)t chie'l1 Iii 0.1 v. 
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Trong Hit ca ba truang hqp ta din hru y rfu1g : Thanh plu1n m9t chie'u &1 hi 
la~li h6. Dap tl'ng cua b¢ 19C vm tin hi~u hlnh vuong co cac di6m gian 
do:,m vm bien d9 1 V giong nhu tin hi~u 0 dau vao. 

BI) IQc thOng cao khOng lam suy giam cac diem gian dOl;1n nhung IOl;1i 
bi) thanh phan ml)t chicu clla tin hi¢u. 

• Trong truang hqp 1« Is, tin hi¢u hlnh tam giac dugc truyen qua voi 

bien dQ nM. Ngugc l<.ti doi vm tin hi~u hlnh vuong thi se co xung nh<;m 
bien dQ 1 V t<.ti mbi diem khong lien tl)C cua tin hi~u dau vao. 

• Trong truang hqp I co xap xi Is cac tin hi¢u dugc truyen qua hai bQ 19C 

voi sl! bien d<.mg 160. 

• Trong truang hqp I» Is tin hi~u mQt ehieu bi lo~i b6 con cac tin hi~u 

khae khOng bi anh hubng va co th6 coi nhu giong tin hi~u dau vao. 

B9 19C thOng caa h~1c 1 thw'!ng duqc su- dlplg (rang cae may hifn song if 
che'd9 xaay chie'u (ti/ng Anh alternative current, viet tilt la AC). Trang 
che'dr) nay Nn hifu mu6n hiln thi se hi hitn d~lng nell nhl( tdn so' n/a n6 
khong 1611 han nhilu Idn sa wYi tdn so' cilt eua h9 1ge (t£1n SO'IUIY th(l17 cO 
10Hz). Khi ~n( chmg cht d¢ AC celn phdi n'it tl1«n tr9ng dOl vm cd ('(Ie tfn 
hifu co tdn S(J Ion hm? 100Hz). 

6.2. Gild thich 
MQt b9 19C thOng cao co tac d.,mg khi'r thaOO philn mQt chieu va lam suy 
giam rat m:,mh cac tin hi¢u hlnh sin vm tan s6 nM hO'rl tan so Is ' cac tin 

hi¢u vm tan s6l6n hO'rl Is se dugc truyen qua. 

SI! gian do<..tn eua tin hi¢u dau ra la do sl! co m~t eua cae hai b~c eao vm bien 

d9 ti I~ vm 1 (xem chuO'rlg 3). Vi¢c eac hai b~~ cao duqc truyen qua khong 
11 

bi suy gi3m giai thfch sl! t6n t~i eua eac di~m gian do:,m trong tin hi~u fa. 

• Neu 1« Is, thi philn 160 cac hai clla tin hi~u bi suy giam (h.27). Chi 

co cae hai b~c n cao mm dugc truyen qua, the nhung bien d9 clla eac hai 

mlY trong tin hi¢u tam giac la rat nM (ti I¢ vm ?), nen tin hi¢u ra rat 
11-

000, con trong truang hqp tin hi¢u hlOO vuong thi bien d9 ti 1¢ voi 1 nen 
n 

t<.tO fa cac di~m gian do~n vm bien dQ 1 V. 

• Neu I 1.1 co I B thi tan so co ban va tMnh phan mQt chieu clla tin hi¢u se 

bj khu, con cac hai khac se dugc truyen qua (h.28). Tin hi~u 0 dau fa 
khong giong vm tin hi¢u 0 dau vao. 

• Neu I» Is thl chi co thiinh pMn m9t chieu clla tin hi¢u bi khi'r. Oic 

hai khac dugc ca 2 bQ 19C cho di qua (h.29). 

Co th~ giai thfch OOu the nao ve sl! bien d:,mg eua tin hi¢u daU fa 0 ti'ln s6 
cao? 

Quan sat sl! dieh pha gay ra bOi b9 19c thOng cao (h.22b) ta thay rfu1g cae 
goc nay kh6ng hoan toan bfu1g 0 t<;Ii eac ti'ln s6 cao. Tuy nhien chUng con 
phlf thu9C vao gia trj cua h¢ s6 phfrm chat Q . 0 tiln so cao, khi Q cang 160 
thl dich pha ciing tien nhanh toi O. SI! dich pha nay giai thfch sl! bien d~ng 
cua tin hi¢u fa : sl! bien d<.tng ciing nhO khi Q cang 160 (h.30). 
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H.27.a) B(J 19(' thong cao h~lc I. Diip 1Ing w5i tin hirlu hinh I'llong c6 hien d(J dinh dinh hi IV, td"n so' fB /20 

l'tI c6 thdnh phdn mqt chi/II hi O,lV. Phim tfeh cae hili ClJa tfn hirlu 1'(10 va ra. 
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bien d¢ 
0,7 

0,6 

0,5 

0,4 ph6 eua u, 

h¢ so khueeh di,li 0.3 
I 0,2 
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100 
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1.2 
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3~ 40 

H.27.b) B(J19c t/1()l1g cao h~1c 2 (Q = 0,7). D(lp 1(/1g w5i tin hirlu 11111h I'llong co hih/ d(J dillh - dinh hI IV. tdn so' 

fB /20 ni co thcinh plll;n n1(Jt chi/u hi O,lV. Phdn rich cae hlii ella tin hirlll ra nl wio riCh! c6 uk /uli h~/c n 

> 20 (fif{fC tmyhl (1'1ll khong SIIY gieim. Cdc hai /1{)Y gdy gian dO~l/1 till hi¢u ro. 
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H.2Ka) 80 Ir,)c (lu)lIg ('(10 h~ie l. D(ip /(lIg dJi X/lllg 1'110 hlllh 1'/I0/1g hie/1 dr) d!/1h - dlnh lV, ((In so' 18 ' 1'(1 co 

(1IlIIIII pIll/II /IIO( clii/II O,lv. Plufn (ich ('(ic lu)i nlo (ill II if II 1'(10 1'(1 ro. 
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H.28.b) B(j lec (liollg ('(10 hr,ic 2 (Q = 0.7). D(ip 11'lIg l'(fl (ill hifll hillh 1'lIong hiell dr) dinh - d/nh lV, (iln so' is, 
WI ('() (17(11111 pIli/II 1 chi/II O,lV. Phc/ll (ieh e(ie hcii CliO (ill hifll nlo WI m. 

,,106 
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H.29.a) Be) I<?c thong ('(l() h(w r DClp lIng 1'oi tin hi¢1l hillh l'I{()ng hien ar ainll - alnh IV, t£l'n so' 2018 VLI co 

tluillil pl71i'Jl mot chilliid O,lV. P/u'in Itch ("(Ie IUli ('[fa rin hi¢1I Hlu WI ra. 
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0.5 
IB 

0,5 

fsl 
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H.29.b) B(J h.}( thong ("(/0 h~ic 2 (Q = 0,7). Dcip /fng \'(jj rill lIi¢u hinh I'liong hien df) dll1h - rill/II lV. r(['11 so' 
20lB vel co rhdnh phdll I chilli O,lV. Phdn rich ("{Ie lUll czla rill hi¢1I 1'£10 WI m. 
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0,5 

0+---+---+---+---+ 

-0,5 

- 1 

~IO 
Vs Vs v, 

0,5 '""'" 0,5 

tot tot to l 
0 o 

0,1 0,0 0,04 0,06 [J,OS 0,1 0,0 0,04 0,06 ,08 

-0,5 -0,5 -
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H.30. B¢ h}£' fMng ('(10 h~lc 2. D(ip (tng vai tin hi¢u hinh \'lIong hien d¢ dlnh dlnh lV. tdn so' 20/0 I'd c6 

t/ull1h phdn 1 chilli O,lV dot vVi ('(Ie gici tri Q klulc nlwil. T/f fdn so' 2010 felt cd uk heli dlf9'c truye'n qua khong 

suy gielm. TIlY IIhii'1I d9 quay pha ('ling nhd khi Q dmg !/m. Veli Q = 10 thi tin hi{'u dli'li ra giO'ng nh/f fin hi¢u 
dc/u \'l10 ru111 khong co f/1£1l1h phdn nt9t ('hilli. 

7 BQ IQc thong dai 

7.1. Thl!c hi~n bQ IQc thong dai b~c 2 

B¢ l<;>c thOng dai duqc thvc hi¢n bilng m'.lch R, L, C mac thanh b9 chia up, 
di¢n up fa duqc lay tren di~n tra R (h.31 ). 

Theo cong thue Clla b¢ chia di¢n ap ta co : 

H(jw) = R+j(Lw-I/Cw)' 

Neu ta djnh nghia tlin so goc d~c trLfng la Wo = ~, t<in so d~c trLfng la 
....;LC 

Wo w . Lwo 
fo 21t" X Wo va h¢ so pham chat Q R 

truy6n ella b¢ 1<;>c la : 

H (jw ) = --.---"'---­
_. I+JQ(x-l/x) 

thl ham 
RCwo ' 

i = 0 

R 

H.31. M~/ch !(}(' thOng clai R, L, C. 
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Tudo.ac6: G= tOlog(I+Q2(x ~n 
Y oi x« 1 ta co ti¢m c4\n (; t~n so thap la G 20 IOg( Q) va voi x» 1 ta 

co ti¢m c4\n (; t~n so cao la G = -20log(Qx). 

Dai thong cua bQ lqc t<;ti - 3dB la: 

r 10 l( __ I + ~l;/o (_I + rT--:;ll l 2Q V 4Q2 . . 2Q {iQi -r! 

G(dB) a) 
0,01 O,! 10 

0,01 0,1 

-60 

H.32. Bie'u do BODE CliO h6 h)e thOng dtii. 

a. Di) klllleih d<l; phZI tlllli)c Q. 
b. Lech ph~1 thll9c Q. 

7.2. lac dlJng cua bc}lQc thong dai 
I€m tin hi~u tuan hofm 

Ta nghien CUu tac dl,lng cua bQ Iqc thong dai voi dai thong f9ng (Q = 0, I ), 
dai thong trung blnh (Q = 1) va d<'ti thong h~p (Q = 10) trong cac twang 
h9P sau cua lfn hii;u tuan hO~lfl: 

e 1< IB : t~n sol cua tfn hi¢u nho han so v6i tan s6tB etla bQIQc. 

e IB <t <tH : !lln so nam trong dai thong cua bQIQc. 

eI> iiI: tin hi9U co tfin so 100 han t~n so cao cua bQ lQc. 

7.2.1. Quan sat tin hi~u 

Trong ca ba trlfong hQp tin hi~u khOng co cac gian dol,Ul ya thanh 
philn mc)t chieu cua no b~ IO<,li bi. . 

• Twong h9P bQIQC di'ti r9ng Q = 0,1 (h.33 va 34) 

Khi I «IB tin hi9U ra co dang giong nhu tfn hi¢u quan sat duqc trong 

twang h9P bQ lQc thong cao (h.23 va 25). 

Khil =.ftJ tin hi9U ra giong nhu tin hi¢u dliu vao. 

Yoi tan so I» IH : ngo(li trtf sl1 khac nhau chut it trong thanh phan In9t 

chi~u, tin hi¢u d{iu ra co d(lng giong nhu tin hi¢u quan sat duqc trong 
twong hQp bQ lQC thOng thap (h.12 va 14). 

109 

I 

q>(rad) b) 
Q= 10 

2 Q=3 

Q= I 

Q=0,7 

!O 100 

fifo 
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H.33. B¢ Ic)C Ih6ng deli \'Oi Q 0.1; IB = 0.110 WIIH = 101'0- D(ljJ ling vOi lin hi~)u lam gick co hien dt? dlnh­

dlnh ii/lV, IfIn s6jd20,fo wl20lH vd vOi Ihdnh phcl/1 m¢1 chie'L1 lei 0.1 V_ 
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H.34. Bt?/~)(' thong deli I'Oi Q = 0.1 .. IB = 0.1/0 \'(/ fH= 1010- D/ip ling I'Oi lin hiftl hinh vuong co hien cit) dlnh­

d/llh kllV, tcln sojd20,fo l'Ci20IH vd vOi Ihdnh phdn n1r}t chielild 0,1 V. 
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Hoi voi tMnh pMn xoay chieu, mi)t bi) Iltc thong dili vm dai thong 
ri)ng ho:,tt di)ng nhu mi)t bi) Iltc thOng cao a tan so thap, nhu mOt bO 
l<;Ic thong thap (} tan so cao va cho tan so f B < f « f H di qua rna 

khOng he lam meo dl;lng mi)t each ro r~t. 

• TruOng hqp bl) IQc thOng dai Q = 1 (h.35 va 36) 
B9 1ge nay lam suy gium rat manh die tin hi~u vai tan so nha han rat 

nhi6u so vaifB ho~Je Ion han rat nhi6u so vaili! va lam mea d~g rat nhi6u 

tin hi~u vai tan solo. 

• TruOng hqp bi) IQc thOng diii h~p Q = 10 (h.37 va 38) 

Tin hi~lI 6 dau fa ho~e la co bien d¢ rat nha (neu I khae xa 10) ho~e gan 

nhu la hlnh sin (neu I gEm btingju). 

MOt bi) Iltc thOng dai vm diii tan h~p chi eho di qua cae thanh pMn 

hlnh sin co tan solan c~n Hin so ci)ng hUOngfo cua bi) IQc. 

7.2.2. Giai thich (h.39 va 41 ) 

M¢t b¢ Iqc thOng dui lam suy giiim de thanh phan tin hi~u hlnh sin vai 
uin s6 nam ngoai dui thong. 

Hai bae n ella m¢t tin hi¢u se du<?,e tftly~n qua rna khong bi suy gium 

dang k~ nell bae etta no thaa man /'IB < 11 < I H . 
~. I 

SO luqng cae hai di qua duqc b¢ 19c la co IH fiB = I !ir (MIa dai 

thong,j() la tan 56 dac tn01g va Q la h¢ so phdm eMt ella b¢l<;>e). 

Tuv theo gia Irt ella /'if = 10 ta phan biet ra 3 tfUang h.-m: 
J .• I W . ~ 

• W » I : co rat nhi6u hai n~m trong dili thong clla b¢ Iqc (truang hqp 1) . 

• ~. "" I : eo it hai ntim trong dai thong clla bl) 19C (tfUang hqp 2). 

• Q/« I : chi co I ho~e khong co hai nao ntim trong dui thong clla b¢ 

19C (tfUang hqp 3). 

• Neu f=fBI20: 

• Q = 0.1 (h.39a) hoi;i.c Q = I (h.39b) Ung vai truang hqp 1. Philn 100 cac 
hai b~c eao ella tfn hi¢u duqc truy6n qua va bl) 19C tuang duang v6i m¢t 
b¢ 19C thong cao. 

• Q = 10 (h.3ge) Ung vai truang hqp 2. Ok hai co b~e co 20 du<?,c truy6n 
qua. Tac dl,lI1g t6ng hqp ella cac tin hi¢u nay khi tin hi¢u dilu VaG la hlnh 

vuong se cho mi)t tin hi¢u tl!a twin hoan co chu kI1aj(). 
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H.35. B919c thOng clai 1'61 Q l'/B = 0,6fo, fH= 1,6fo- D(lp ling v61 fin hifU tam gillc co hib1 d9 dinh - di'nh 

IcllV, tdn sofEj20,/o l'(120fH vd v61 thilnh phiin !119t chi/II III 0.1 v. 
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H.36. B919C thong clai \'61 Q = 0.1 ;fB = 0.6fo ;iil = 1.6fo- DClp lIng v61 tin hifu 111nl1 j'lIang co bihl d9 dinl1-

dinh hi IV. tdn s6/El20,/o vd 20fH va v61 thdnh phdll nl9t chiet, III 0.1 v_ 
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11.38. BI) h!t' thong ddi I'l"ri Q /0; Is 0,95/u; ill = 1,0510' Dtll) 11~lg \'()i rill hifll hillll PIIOllg hien do dinh­
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0,3 ph6 cua I'" 
0,4 0,3 

0,2 
h~ so khuech dai 

0,2 
10,2 1 1 

0,1 
10 10 

0,1 10 

° 0,02 0.04 0.06 0,08 0,1 0,12 ° 0,02 0,04 0,06 0,08 0,1 0,12 ° 0,02 0,04 0,06 0,08 0,1 0,12 

t'e 
0,01 G(dB) 10 100 

tis 

1 
I 

0,5 I D,S 
I 5 

I 

fi)l I 

k A. Ir:I 
0 ------ , -10 

o y 
1110 2fJ 310 400 

- 0,5 -0,5 
15 

- I 
di¢n ap VilO 20 log (l) -I di¢n ,ip ra 

bQlQC - 20 

".39. Ddl) liilg l'/fi 1(11 /iiJ/I /iiI/II mOllg /Jiiill (hi dillh d/IIII 1£1 IV, Itlil SO' 113 /20 1'(/ I'(n Ilu/1111 plldll 1lI0! chie/I 
hi O,lY. a. B(J lee IMlig dll; I'ln Q = 0,1. Ck IUli Me ClIO il hi SlI',' gil/III ny" ("(Ie htii I){ic Ihlil) hi .m)' gidlllllh;e'li. 

0,7 bien db 

0,6 

0,5 

0,4 phe) Clla '" 
0,3 

0,2 

0,1 

0 0,2 0.4 0.6 0,8 

Ve 

0,5 

lr:1 
o 

10 20 30 40 5) 60 

- -
-0,5 

- 1 di¢n ap vao 

'm 
0,8 

X 0,6 

0,4 

1 0,2 
10 

0 0,2 0.4 0,6 0,8 

0,01 01 G(dB) 10 

-
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0.7 bien d¢ 

0,6 

0,5 

0.4 

0,3 

1 0,2 

10 0,1 

o 0,2 0,4 0,6 0,8 

100 

.1 
10 0,5 

U,5 

diell ap ra 

lot 

60 
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0,7 bien dQ llil 0,7 bien dQ 

0,6 0,6 
0,8 

h¢ so khuech d~i 0,5 0,5 

0,4 X 0,6 0,4 
ph6 cua v, 

0,3 phe) clla I'e 0,4 0,3 

0,2 
.1. 0,2 

f 0,2 f 
0,1 fo fo 0,1 fo 

0 0,2 0,4 0,6 0,8 1,2 0 0,2 0,4 0,6 0,8 1,2 0 0,2 0,4 0,6 0,8 1,2 

Ve G(dB) tIs 

0,01 0,1 IO 100 

0 

0,5 0,5 

fot fot 
0 --- 0 

40 

- 0,5 - 0,5 

di¢n ap vao 
-I 

di¢n ap ra 
-I 

H.39.c. B(J I((c thong ddi 1'67 Q = 10. Chi co n7(Jt so' hcli (h(/c 19 1'cI 21) OIWC tmy/n quu. Die'u /1c1y gidi thich 

d~l/lg tlJII tWin hO(1/1 Cl/ll tin hi¢l/ ret 1'67 t(in S('/ cu io . 

• Neul=lo: 
• Q = 0,1 (h.40a) ung v6i truong hqp I. Hai co ban va cac hai co bien dQ 
IOn clla tin hi¢u duqc truy~n qua. Tin hi¢u ra co d~ng gan giong nhu tin 
hi¢u dilu vao. 

• Q = I (h.40b) trng v6i truemg hqp 2. Hai cO ban va mQt so cac hai khac 
clla tin hi¢u duqc truy~n qua. Tin hi¢u ra bi mea d~ng [<It m~h. 

• Q = 10 (h.40c) ung v6i tnremg hqp 3. Chi co hai co ban duqc truy~n qua. 
Tin hi¢u dilu ra la tin hi¢u gan giong hlnh sin . 

• Neul = 20111 : 
V6i m9i gia tri Q 6 day d~u trng v6i tnremg hqp 3. Tin hi¢u khong duqc 
truy~n qua. BQ 19C nay tuong duong v6i bQ 19C thong thap co tan so cat la 

iff (chu y rang thanh phan mQt chi~u cling bi khu). 

H¢ so khuech dai IHI ella bQ 19C tien v~ 0 nhanh han trong truemg hqp Q 
co gia tri 16n (h.32a). BQ 19C co Q = lOco khii nang lam suy giam tin hi¢u 
hi¢u qua hon so v6i bQ lac co Q = I ho~c Q = 0,1. 

~ He t~p luy~n : Bili tap 5. 
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0,7 bicn d9 ltil bien 09 
0,7 

0,6 0,6 

0,5 
0,8 

0.5 

0,4 X 0,6 = 0,4 phe) Clla I', 
0,3 phe) cua I" 0,3 0,4 hc so khuech d',li 0,2 0,2 

I 0,2 I I 
0,1 10 10 0,1 10 

0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30 

Ve G(dB) 10 v, 
0,01 100 

I 
0,5 \ 10 

\ 0,5 
\ 

101 
101 0 

05 15 2 - 0 
-10 05 2,0 

-0,5 
-0.5 

" - 15 

- I diell ap vno 201~g(L) oi¢n ap ra -I 
- 20 

H.40. nlJlli)lg \'(n lill 11;(;" /iillll 1'IIlillg /liell de) £fillll - £f/II11 II/ IV, /(ill srf Iii \'1/ \'(n 111l/1I11 JlllrllI 1I11)! cll;el! Ii) 0,1\'. 

a. Bli !\)( 111(illg tI,li \iii Q = J. GIC Ill/; c(i /J;I;II rI() /ri)! il h; .Illy g;lililllh! lill IlIfll rill'" ru glill g;()llg rill" )'1/0. 

0,7 Iff! 0,7 
bien c19 

0,6 0,6 

0,5 
0,8 

0,5 

0,4 phe) cua I'e X 0,6 
h¢ so khucch dai 0,4 

0,3 0,4 0,3 

0,2 

0,1 

0,2 
1 

0,1 
10 

.1 0,2 
lu 

.1 
10 

0 5 10 15 20 25 30 0 5 10 15 20 25 30 ° 5 10 15 20 25 30 

0,01 01 G(dB) 10 100 

1 

0,5 10 

- 0,5 -0,5 

- I -I OiCll ap ra 

H.40b) B(i toc Ill(illg £II;; I'(i,/ Q = I. CIII' (Ii !Ii); !hle 1,3,5 dll(/(' 11'11\'/11 1/110 Till II;¢II ra h; IIICO dOllg 1111;1;;'11. 

116 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



0,7 bien dq 

0,6 

0,5 

0,4 

0,3 ph6 eua /',_ 
0.2 

0,1 

o 5 10 15 

0,5 

0,5 

20 

di¢n ap vaa 

0,8 

X 0,6 

0,4 

.1 0,2 
fo 

25 30 0 

1!fI 

h¢ so khueeh d<;li 

f 

fo 

5 10 15 20 25 30 

G(d8) 
10 100 

f 

fo 

0.7 

0,6 

0.5 

0,4 

0,3 

0.2 

0.1 

0 

ph6 ella l's 

f 
fo 

5 10 15 20 25 30 

dien lip fa 

".40e) Be) I()( rliollg t/,/i l'(Ji Q = 10, eM c61/(/i h~ic 1 d/((lc (mylll qllll, Till Iiifll I'a fila llil/II sill \'(5i rli'll S(]'ciJ ie)' 
0.7 bien d{? 1!fI 0,7 bien dq 

0,6 

0,5 

0,4 

0,3 

0,2 

0,1 

o 

0.5 

-0,5 

phei ella /e 

0,004 

dien iiI' vaa 

0,8 

X 0,6 
h¢ so khueeh di;li 

0,4 

.1 0,2 
fo 

6000 

.008 O,QI 

0 2000 

om 0,1 

-5 

10 

'I 15 

b6loc' (.1) 
) , , ' fs _ 20 

G(d8) 10 

0,6 

0,5 

0,4 

0,3 

.1 
0,2 

fo 0,1 

6000 

100 

f 

fo 

ph6 eua I', 

0 2000 

0,5 

f 
fo 

6000 

for 
o~-.=-~ __ --~ __ .. 

0,004 0,008 0,01 

-0,5 

di¢1l ap fa 

11.4 t. D(ifJ l(lIg l'(Ji (ill hifll /iiI/ii l'II/Jllg hit'll de) d/I/!, {Hllh /" IV, f/ill .1'(/ 20tH l'(ll'{yi flui/lli pill'/l III<}( ehie'li hi 

O,}\'. a. Br) I()(' (Mllg ddi \'()'i Q 0./, Tlit cd Ule h(li dlll hi SU\ gidlill/l~II/" M~/ch 1I0~lf drJllg IIll1l hr) loe (lu)lI,\; 

fli(ii' e() (£III sri nlf iH ' fn'rrl/{{lIh 1)1/(111 1II(}f chiell hi klll(, 
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0,7 

0,6 

D,S 

0,4 

0,3 

0,2 

0,1 

0 

D,S 

o 

-0,5 

bien dq 

ph6 cua I', 

0,8 . 

X 0,6' 

0,4 . 

.1. 0,2 
10 

h¢ so khuech d'.li 

200 400 600 800 1000 0 200 400 600 

Ve G(dB} 

Irl 

0,01 0,02 0, 3 0,04 0,05 

-
di¢n apvflO 

0,7 
bien dq 

0,6 

D,S 

0,4 

0,3 ph6 eua I, 

I 
0,2 

I 
10 0,1 10 

800 1000 0 200 400 600 800 1000 

100 

0,5 

Irl 
o~~~~~.-~~~. om om 0,Q3 0,04 0,05 

D,S 

-I 
di¢n ap fa 

H.41.b) B(i I(!c (hfmg ddi l'(/i Q = I. Tilt ('(I Uli' hdi de'll hi SIlY gh;lII, (ill lii¢1I dilll Fa niT yei" 

0,7 
bien dq t lHl 

1 -
0,6 

0,5 
0,8 

0,4 ph6 eua l'c 
X 0,6 

he so khueeh dai 
0,3 0,4 
0.2 

.1. 0,2 0.1 10 

0 100 200 300 400 500 600 0 100 200 300 400 

f,e G(dB) 
0,01 

0,5 

IrJ 
o 20 dB! 

0,04 0,08 0,1 decal 
'---

di¢n ap V;lO 

- 0.5 

- 1 ~oc - 50 

60 

500 

10 

f 
10 

600 

100 

I 
10 

-ZOdBI 
uecal 

bien dq 0,7 

0,6 

0,5 

0,4 ph6 cua I, 

0,3 

0.2 

0,1 
I 

10 

o 100 200 300 400 500 600 

0.5 

frl -- 0 
0,02 0,04 0,06 0,08 0,1 

-0,5 

-I di¢n ap ra 

H.4l.e) Bt) /(!(' (luJllg ddi l'iti Q = ]0. TdT ('([ niL' Mi dell hi kill/', (ill hi¢1I ddl/ ra 1I11t; kluJllg tiling k(t 
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H~ so phflm chat cua mc)t b<) phan tich phO 

M¢I h¢ plullJ Ifell phd dlr(/c Ihl/c hifll h/ing m¢1 h¢ 1(1(' 
Ih6ng ddi rlri ltill Imllg {{1m Ihay diJi dlt(/c nlllfng 

(() !If S{;' 1'/1(/1" dUll khollg dol WI m¢1 pan-met do ghl 

IFf hif?lI dung. 

Von-met se do duqc gia trj: 

\:'011-/1/(;1 J1(iy do din h~1c 2 e//a m()f phdn Iwi Idllg ('(Ie D~ sai sola 0, I % thl 
hlllh phuollg ('flU d{c hf frong p/Jdn rfch FOURIER 
Clia lill hifll J delll ra. ::::: 10-3 va tu do Q ::::: 2,8. 

Till hifll dti'll WIO ella h() h!e Id lin hifll hlnh l'IIong ('(l 
hi~1I d() IV 1'(1 {(iI/ s(f/d 1O()() Hz 

1) Tlln s6' 1!'IlIIg llim Clld h¢ 1(1(' hi 1000Hz. M~/('h phdi 
co he S(y' pl/(/llI ,hlif hang 1700 nhiel/ df I'(JII- met chi 
gill IFi (liang (mg l'(n hie" de) 1/(,; co hcin W/i sai klulc 
O.I%? ((a ('h/ ql/(/f/ ((1m dln hlli h~1c 1 \'(/ h~lc 3). 

2) T(III S(j' (nmg ((1m CliO h¢ I{)(' heiy gio Id 300() Hz. 
V()n-met se cl1/ /)(10 nhihl? Sai s6' se h) h{/o I1Mell nell 
so S(llIh I'm hiell d¢ CliO h(1i h~1c 3 ? (fa chi qU(l/1 llim 
d~;1 /u[i h~lc 1.3 1'([ h(1c 5). 

3) Hlly .\'(11' dinh m(H ukh gdll dllng Idll s/{ e(/o nlull 
c[la hrJ lC!c n/(/ d (/{) (a dm co (h/ do dlr(/(' ('(j d() 1611 
Clio hiell d6 ('(Ie Illii') 

Ham truy6n cua bo 19C l?l: 

l+iQ(L [oj 
10 I / 

(jilla tfin so trung ttlm ella bi?lqc). 

I) Vail =.ill thlllil = I; v6i1 = 3fu thl 

I H I 1 

J,+(RfJ' . 
Bien di? cu" cac thnnh phan trong ph;ln tfeh FOURIER 

cua tin hi~u hlnh vuong In: 

4 -.--
(2p + l)TC 

2) Vai I = lo thlllil = I; vai I 3 (Hin s6 CO' ban) 

th. 

1== 1 

)1 +(8f r 
va vai tan s6 1= 5lo (hai bac 5) thr 3 . 

I 

I+C~ft 
Von-met se do duqc gia trj gfin dung la: 

Sai s6 tuang doi la co 10%. 

3) O;ij thong cua bi? 19C la ~f = loIQ. Khoang each 
uln so gifra 2 hili co bien di? khac 0 cua tIn hi~u 
hlnh vuong ia 2000Hz (chi vai cae hili b~c li~). Oic 
phep do cua von-met chi c6 y nghia khi chi co m9t 
h?li n<1m trong di}i thong cua bi? 19C thong dai, tuc la 
~f 2000 Hz. 

(:ng vai gia tri nay 1a 10 = 16kHz. Nhu vi;iy chi co cac 
hili b~c thap han 16 la co th~ duqc tach l::x1i b9 Iqc 
nily. Di6u nay trong thuc te nhi~u khi la qua duo 
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f)IEU CAN GHI NHO 

- , 
• BA LO~I BQ LQC CO' BAN 
• B<) loc thong thap: b<) chia ap (R, C), di¢n lip lay ra tren hai dau C ; 

• B<) 19C thOng cao: bq chia ap (R, C), di¢n ap lay ra tren hai dau R ; 

• B<) l<;Ic thOng dai: bq chia ap (R, L, C), di¢n ap lay ra tren hai dau R. 

• BQ LQC THONG THAP 
Thanh pMn mql chieu duQ'c truyen qua khOng he b! suy ghlm. 
Tin hi~u dau ra khong co cac diem gian do~n. 
Neu tin hi~u vao la tUlln hoan v6i tan s6: 

• thap hon nIt nhieu so v(rl tan s6 cat/lI: tin hieu duu ra it bi bien d~ng. 

• xap xi tan s6 cat/II: tin hi¢u dau ra b! bien d~ng rat m~nh. 

• cao hon rat nhieu so vOi tan s6 cat/l/: tin hi~u dau ra chi co thanh philn m()t chieu. 

• BQ LQC THONG CAO 
Thanh philn mqt chieu bi khu. 

Cac diem gian do~n duqc truyen qua khOng he bi suy giam. 
Neu tin hi~u vilo la tuan hoan voi tan s6: 

• thap hon rat nhieu so vOi tan s6 cat fll : tin hi~u dau ra co bien d<) rat nhb. 

• xap xi tan s6 cat t'n: tin hi~u dau ra b! bien dllng rat manh. 

• cao hon nll nhieu so voi tan s6 cat fll: tin hi~u dim ra it bi bien d~ng, thanh philn mot chieu bi khu. 

- - , 
• BQ LQC THONG DAI 
Thanh phan mqt chieu bi khu. 
Tin hi~u diiu ra khOng co cac diem gian do~n. 

• B¢It;JC dai r¢ng : 

• thap h(m rat nhil~u so vOi tan s6 cat fB: tin hi~u duu ra co bien d<) rat nh6 (gi6ng nhu 0 truc'mg hqp b<) 
19C thOng cao). 

• nam trong khoang tan s6 fB< f < fl/: tin hi¢u diiu ra it bi bien d~ng. 

• cao hon rat nhieu so vOi tan s6 cat fl/: tin hi¢u dau ra co bien dq rat nh() (gi6ng nhu 0 truc'mg hqp bq 
l<;Ic thOng thap). 

• B¢It;JC dai hlJp hay ch9n 1t;JC 
B<) I~)C nay chi cho cac thanh phan tin hi¢u hlnh sin co tan s6 gun bang tan 56 c()ng hmmg cua m~ch di qua. 
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BAI T~P 
~ DUNG TRue TltP BAI GIANG 

1 Xac dinh loai clia mot bo loc . . .. . 
Xac djnh lo().i bQ 19C (thong thap, thong cao, thong diii 
vai da; r(lng hoac chqn Iqc) tunng t'rug vai dc tin hi~u 
ra I, 2, 3, 4 sau day. 
Chung minh rang tin hi~u 5 Ung vai bQ 19C chan dili. 

tin hi¢u vao tIn hi~u I 

V" 
r-- 1 r--.. 

0,5 

Tfnh chfnh X3C hon diii chan cua no theo Q tC).i - 3dB. 
Ve bi~u d6 BODE cua bQ Iqc vai Q = 0,2; I va 5. 

2) Chung minh ding l11().ch sau day Iii. mQt bQ 19C chan 
dai va tfnh cac thOng s6 d~c tnmg cua no. 

R 

L 
Lie l's 

c 

i+--h-_~...-.o1r-_fi.,.Ol Cho biet L 10 mH, hay xac djnh R va C d~ tfin s6 0 
0, 

0.5 I, cat la 1000 Hz va Q = \0 ho~c Q = OJ. 

1,8 
1.6 
1,4 
1.2 

1 
0,8 
0.6 
0.4 

0,5 

tin hi¢u 2 

01 

1,5 2 

O~ kt 
O~~--~--~~~ 
o 0.5 1,5 2 

tfn hi¢u 4 

0,5 

-0,5 

-I 

1.8 
1.6 
1,4 
1,2 

\....-

tIn hi¢u 3 

tfn hi¢u 5 

fot 1 
O.f-~~-t--""""-jHII> 0.8 

0, 0,6 

-0,5 0,4 

OJ kt 
O'~-+--+-_""""++I> 
o 0.5 1.5 2 

- I 

2* 89 19C chan dai 

1) Chung minh fling ham truyen IJ. --'---'-'--- vai 

.\ =..i:L wong t'rug v6i 111(l1 bQ 19C chan dai. 
(!)u 

3) Giai thfch dc dac tuyen sau d<ly (ta dap ung cua 2 
bo loe v6i tin hieu hlnh vuong co bien dQ 0,5V va tan . . . 
s61000 Hz). 

0,5 

." (V) 
1,0 

0,5 

0,5 

-1,0 

Q= 10 

Q=O,I 
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I 

VAN DUNG V6N KI~N THlJe 

3* LQC di~n ap lay tlr"nguon chlnh luu 1 chieu" 

Di¢n ap "m9t chi~u" duqc \;lY tlr b9 chinh iUll di¢n ap 
hll1h sin mac 6 dftu ra ella m91 bien up. VI v~y di¢n ap 
nay khang holm lo;m ia m9t chi~u: no chua thanh 
phan xoay chi~u co ttin s6 100Hz. Di¢n ap nay 

dlfqc coi la co d~ng e(f) = Eo + L1Ecos (200rrr), 

trong do Eo = lO V, t>.E = 0, I V ( g9i la h¢ s6 
Eo 

gqn song). Di¢n Ira tili RII = loon elm b9 19C ciln 
duqc cung cflp di¢n np mot chiell la 9V v&i h¢ s6 gqn 
song nho han 0,00 I. 

1) X,)c dinh c~p gin tri (R, C) cua m'.lch sall day sao 
cho di~u ki¢n tren duqc thoa man v6i C nho nhat. Rut 
fa ket lu~n. 

R 

e(t) c s(t) 

2) Xac djnh giLl tr, cua cuon cam m5.c n6i tiep cho 
m,.\ch (ren day cung d~ thoa man dieu kien tren. Rut 
ra ket lu<;ln. . 

L 

1 
e(t) s(t) 

3) Chung minh rang mach sau d,ly v~ If thuyet co Ih~ 
kht'r hoall toan thanh phtl.l1 xoay chi~u. VI sao di~u 
nay khong dung trong thtrc te? 

L 

dO c 

010 biet L = I mH, huy xac djnh C d~ co th~ h'!ll che 
thanh phan gQ11 song. 

4* Tre do bQ 19C gay ra 

Gia thiet dO Ih mot tin hiell Iuan hoan v6i chu kl T. 
( . . 

1) Hay ung d~ng phftn tfeh FOURIER cua tin hi~u nay 
d~ chUng minh ding b9 19c v6i ham truy~n la 

H e( - }m!) chi gay fa thoi gian tre 't rna khong lam 
meo d:;mg tin hi¢u. 

Ham truyen nay Iii khong th~ thl!c hi¢n duqc VI no 
khong phai HI ham cua m9t phan thuc chUa jw. 

2) Xac djnh ham truyen cua b9 IQC thong tMp b~c 2 
gan dung v6i bi~u th(rc H(jw) tren (ta se dong nhat 
bi~u thuc a mfiu s6 v6i bit:ll thuc khai tri~n gan dung 

cua e- jW1 ). 

3) Lam the nao d~ thl!c hi~n IX? IQC tren ca s6 (R, L, C) 
v6i L = 0, I H d~ d,.tt dlrqc d9 tre I ms? Gi{ti thfeh cac 
dap Ung cua b9 19c noi tren d6i v6i cac tin hi¢u sau. 

0,6 
(V) 

0,4 

0,2 

t (8) • 
0,0 

0,2 

0,4 

-0.6 

0,6 
(V) 

0,4 

0,2 

0,0 

-0.2 

0,4 

-0,6 
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5* BQ IQe eh~n (dt) dai co dQ rQng thay d6i 

1) Xae djnh ham truy~n cua m~ch sau day: 

R 

" I l'<:j 

aR' 

l1'l'i1' nm 
C C 

1) Chung minh pha cp( w) cua ham truy~n co gia tfj 

cp( w) ;::: n - Kco d6i v6i cac gia tr! w« wo, trang do 

K In. h~ s6 se phai xac djnh. 

2) Biet ding tin hi¢u hinh vuong sau day e6 cac thong 

s6 Eo;::: I V, T == , ,trang do co '0 = I OOrads -\ . 
COo 

t E(t) 

"] r:l:t 0 
Hay xic djnh phiin tfeh FOURIER ella tin hi~u nay va 
cua tin hi~u a duu ra eua m:~ch Iqc noi trell khi tai dau 
vao eua no Iii tin hi¢u hlnh vuong da eho. 

2) DQ rQng bj chan eua m,~ch Iii baa nhieu t~i -3dB ? Ta chi xet den tin hi~u du<;1C t<;to thanh tit 6 hai kh;k 0 
3) M~ch Iqc nay anh huang nhu the n?l.O den tin hi¢u dau tien. Chung minh ding cac hi~u ung 19c duy nhat 

hinh vuong co chu ki 8nRC, neu a "" I va a "" o. a day la d,lo ctfc tinh va t~o mQI dQ tn~ r giUa dau vao 
va duu ra. Tfnh r. 

6* M~eh dleh pha b~e 2 8** Cae bQ IQe eho loa 

Ta xet mach sau d,ly: 

R' 

1) X,lc dinh hiun truy~n cua mlJ.eh bi~u di~n thea h¢ s6 

phim chat Q vii tan s6 d~c tnmgfc) cua m<;tch (R, L, C), 

H~ s6 khuech d'.li eua m',leh Iii baa nhieu? 

2) Hay vi:? Stf phil thuQc cua pha thea tan s6 (d~e 
tllyen tuyen tfuh) v6i de gia tr! khae nhau eua h¢ s6 
phim Chill Q = 0, I: I: 10. Co th~ n.'lt ra kct IU(lll gl ve 
dap Ul1g cua m~eh khi a dilu viio la mQI Ifn hi¢u tunn 

hoiin co u1n s6 0, Itu '? 

7* Tre do bQ IQe thong thap b~e 2 

Gi<i thiet e6 bQ lqc thong Ihfip v6i hiim Iruycn 

vii v6i x 

H 

ro ~I 
- (wo = 10 CXJOrads ). 
Wo 

MQt b¢ loa don gi,in dlf<;1C Elm tit mQt loa tram vii mQt 
loa eao gan gi6ng nhu de di~n tnl thuan. Tin hi¢u ttt 
bQ khueeh dai duqc diin qua de bQ Iqc d~ den v6i loa 
nay ho~e loa kia. Cae bQ lqc nay duqc lam chi ttt dc 
III di¢n va de cUQn dm. 

Nguon am 

loe 
th6ng 
cao 

,-""1. __ J 

BQ Iqc I Iii mQt bQ Iqc thong thfip BUITERWORTH e6 
ham truy611 v6i m6du11 1<'1 

If 

1) Chlt11g minh rtmg ham truy6n 

2) Hay xcI nweh 4 qfe L I' C, L2 c6 t;:ii In R nhu tren 
hlnh sau: 
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5* B9 IQc ch~n (c~t) dai co d9 r9ng thay d6i 

1) Xac dinh ham truycn ella m'.lch sau day: 

R 

" 1 
l's 

aR' 

"'" nm 
C C 

2) DQ fQng bj chan cua mach 1£1 bao nhieu l<;li -3dB '? 

3) M'.lch IQC nay anh huang nhu the nao den tin hi¢u 
hinh vuong co chu kl 8nRC. neu a "" I va a "" 0. 

6* M<;lch djch pha b~c 2 

Ta xcI J111)ch sau day: 

R' 

1) Me dinh h~l.In truyen cua m'.lch bi~u di~n theo h¢ so 

pha'm chai Q va uln so d;;te Inmg~) cua m<:tch (R, L, C). 
H¢ so khuech dai clla mach la bao nhieu? 
2) Hay vc su phI,! thuQc cua pha theo tun so (dnc 
tuyen luyen tinh) v6j cac Ir! khac nhau cua h¢ so 
phfim ch,lt Q = 0, I; 1; 10. Co th6 nH ra kel Iw}n gl ve 
dap ung ella mach khi 6 dau vao la mQt tin hi¢u tuan 

hoan co Ian so 0, 1./0 ? 

7* Tre do b9 IQc thong thap b~c 2 

Gia thiel co bQ IQC thong Ihap vai ham lruyen 

va vai .r 

H 1 

1+ ./rJi x2 

W -I 
- (000 = 10 CXJOrads ). 
000 

1) Chung minh pha <p(co} eua ham truycn co gi<l tr! 
co( (0) = n Kw doi vai cae gi:i If! 00« 000, trung do 

K la h¢ so se phai x:le dinh. 

2) Biet dng lin hi¢u hlnh vuong sau day co cae thong 
'1n -I 

soEo= IV, T ~,trungdo w'O = 100rads . 
Wo 

Hay xae djnh phan tfeh FOURIER eua lin hi¢u nily va 
eua tin hi¢u a duu fa cua m<:teh IQC noi tren khi l<:Ii dau 
vao eua no lit tfn hi¢u hlnh vuong da eho. 
Ta chi xct den tin hieu duO'C tao thanh Ill' 6 hili khac 0 
dau lien. Chu'ng minil dng ca~ hi¢u ung IQC dllY nhat 
6 day la dAo cue tinh va t;~o mol d9 tn~ r giila dau vao 
va dau fa. Tinh r. 

8** Cac b9 IQc cho loa 

MQI bQ loa dan giAn dUQ'e lam Ilrm91 loa Iram va mQt 
loa eao giin giong nhu cae di¢n Ira thllan. Tin hi¢u Ill' 
bQ khueeh d,)i dUQ'e d,ln qua cae bQ lQC d~ den vai loa 
nay hoae loa kia. C'ie bQ IQC nay duQ'C lam chi Ill' cae 
H,I di¢n va cac cllQn dm. 

;-..!gu6n am 

loc 
lh()ng 

(:(10 

BQ IQC I la 1119t bQ IQC thong Ihap BUTTERWORTH co 
ham lruycn vai modlln IiI 

1 11= ~ 

0J( 00 '1
6 

\J oo(}) 

1) Chung minh rhng ham truy<ill 

I 
ill ') '. J '. 2 .:1' trung 

1+ _j.\ + ~(j.\) + (j.\) 
phil hQ'p. 

2) Hay xel m<:leh 4 qrc L I' C, L2 co t,li Iii R nhulrcll 
hlnh sau: 
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--, 

{'e(1) I C R 

I 
I 

_ _ b<) I~ thonJL thap _ _ I tai 

a} Xac dinh ham truy~n giiia di~n ap dau vao vadilu 
ra cua m<.lch 4 qrc. 
b) Biet gia trj R = 8Q (gia trj thubng thay cua ml.)t loa), 

hay xac djnh L I' C va ~ sao cho ham truy~n ella mq.ch se 
1;1 hi'un truy~n cua m¢t b919C thOng thap BUTTERWORTH 

vai tan so g6c dt a -3dB bUng (0 ::= 6000 rads-I. 
e) Hay cho biet hinh dq.ng cua tIn hi~u dau ra khi 

. tIn hi~u vao 1a I11l.)t tIn hi~u hinh vuong vai chu ki la 
T IOms, Ims va O,lms duqc djnh nghia nhu sal!: 

vaiO<f<; thll~:::::IV;vai; <t<TthiLe=OV. 

3) XAc djnh modul1 cua ham truy~n H' coa m'.lch 19c 
b~lC 2 sao cho trang thiet bi nay cong suat trung binh 
t6ng cl.)ng Clla b(l khuech d'.li dua fa tai khong phI:' 
thul.)c vao Uln s6 (dung quan di~m nang luqng). Co 
th~ rut fa ket lu(m gl v~ cac di~n dan vao cua 2 b9 loc 
I11fte song song? 
Chung minh rimg b9 19C thong cao BUTIERWORTH 

vai x =~Ia 
1+ 2jx + 2Ur)2 + Ux)3 (00 

phil hqp. 

4) Hay xct m~lch 4 qrc C I' L, C2 co tai la R nhu tren 
hlnh sau: , - _ - , 

• 

e) Hay cho biet hlnh d'.lng cua tin hi~u dau ra khi 
tfn hi~u vao la m9t tIn hi~u hlnh vuong vai chu kl 
Ih T = IOms, Ims va O,lms duqc dinh nghia nhu sau: 

VO; 0 < t < T thl te::::: I V; vai ~ < t < T thl ve = OV. 2 _ 

9* BQ IQc Rauch 
Ta xct m'.lch vai b9 khuech d'.li tfnh toan If tuang sau 
day, trang do b9 khuech d'.li Ihm vi~e ache d¢ tuyen 
tfnh: 

c 

+ 

1) Di~u gl se xay ra khi ta hoan vj dau vao dao va dilu 
vao thu~n cua b(l khuech d'.li ? 

2) Di~n apdilu vao Lc la I11l.)t ham hlnh sin vai tan sO 

gee (00 (tuang ling vai ham plnIc Tuang tlf a dau 

ra li, tuang Ung vai ham phCrc 1',' Ta kf hi~u I la ham 

truy~n dat phCre I !!.s clm m:;teh. 
Yc 

Hay chUng minh dlIlg I = 1(0 
1+ jQ x 

trong do To la ham thuc cua R I va R2, Q Ia. ham tht!c 

cua R, Rl vh R2, con x = _QL «(00 tll~ vai tan so va ta 
(00 

se bi~u dien nhu m9t ham clla R viI C, R I va R2). Ta 

R co th~ dat R I RI R~ va bi~u dien cac ket qua yeu 
R] + 2 

bl.) 19C thong eao 

a) Xac dinh ham truy~n giiia di~n ap dau vao va dilu 
ra cua m<;tch 4 qtc do. 

b) Biet gia irj R = 8Q (gifi trj thuDl1g tMy Clla m9t loa), hay 

xac djnh C I' L va C:; sao cho hain truy~n coa m~lch se Ih 
ham truy~n eua ml.)t b9 19C thong eao BlJI1ERWORlli vOi 

. " .., . -1 
tan sO goc cal (0 (j - 3dB bang 6<X.X)rad., . 

cau theo R'. 
3) Ta dinh nghia h¢ so khuech d'.ii cua l11,!-ch Ii'! 
G = 20\0gT (T la mMun ella Hay ve do Ihj 
bi~u dien G theo logafit clla ttin so va chi f6 cac 
ti¢m c~n. Mztch nay tht!c hi~n chuc nang gl ? 

4) a) Hay tfnh To, Q, (j)o va No = (00 . 
21t 

b) Dinh nghia va xae djnh dai thong a -3cB clla 
m<;tch. T(nh gia Ifj cac tan so dl. 

Cho biet: C InF,R= IOkrl.R1 = lOOkn,R2 = IMn. 

'124 
,A1i!hv'i" 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



5) a) Tin hi~u vao lie la di~n ap hlnh vuong vai 
chu kl T duqc djnh nghla nht! sau: trang khoang 

o < f < T thl L"c" = Vo ; vai T < t < T thl L~ = -Vo. 2 . 2 
Tim phan tfch FOURIER cua di~n ap nay. 

b) Phan tfch FOURIER ella di~n ap vao lie se fa sao 
neu di~n ap vao duqc dinh nghla nhu sau: trang 

kh ' T T h' V ,. T 3 T h' oang - 4" < t < 4" t I Lie = 0; vat 4 < t < 4" t I 

l{: = -Vo ? 
c) Su dung cae gia tf! so eho trang ciiu hoi 4), di~n ap 

vao pluli co tan so N = Iff bang bao nhieu d~ No 
(duqc dinh nghla va tfnh loan 6 cau hoi 2)) U'ng vm 
tan so eua hili b,)c 3 trang phan tfch FOURIER eua tin 
hi~u (5) a) ? 
Tfnh bien d9 cua cac hili b~c I, 2, 3,4 va 5 6 dau vao 

va 6 d.-iu ra cua m<;lch vai V 0 = O,5V fbi nit ra ket IU<)n. 

BAIGIAI 

1 .\iii dillh ichli ClI" 11101 Iltl 191' 

Til .w( 1/i,1II1{ liMing flllh eMfl ella cae h6 19(' liell quail dell I/lt/nh f'IU/1l 11101 
elliell \'(1 ,W ghill dOl/ll ('{Ia lin hifu m, Bo lac cMII ddi IIICfI1g dU[fllg \'bi /Jb 
lac Ihollg 11ui!) d IcllI 1'0jluljl I/O(/c /)rI9(' fhimg cao rf Idll Sir ('(la, 

Thanh pMn I chieu Gilln dOl)n 

Lor thong thall Cho qua KhOng cho qua 

Loe Ih{mg cao Khonl! cho qua Choqua 

Lvc th{mg dlii Khong rho qua Khang rho qua 

lVllI( \'(/Y 1II(lch /(JI' I 1'113 Iii Ulc "tl hJC IhOng ddi, 1II(lCh 19(' 2 Itl hr 191' fhOllg 
tllt)i>, IIllli'h 1ge 4 II) h9 101' fhOng ('{la, dill JIll/ch lac 5 Id hrl9C i'/ujn tldi. 

Till /iieli //I CliO lIIach 10(' I gdll giOilg fill hihl \'iIO ('II" 110 : Imu1i 19(' 1 Id 
h6 hie lluillg dlh nJl1g liill hitllll,)lIIfrollg rldi thollg dl(t,Yc 11'11,1'1'11 qu,,;. Till 
lui'u li'IMII HI rI/o hi) 191 .l Mil II/II( It) h) hillh sill: /Iloch 191' 3 It) 11/01 hi) 
101' ch(m/oi'. 

2 Bo 19<' c/I/ill dd! 

I) Til 11(/1 ,\' nillg kili x li(II161 () ho\1c \'0 {'lIng (hi Itli filiilfbi I, con khl.r = I 
fhi !fL -,>() Btl loc clIO Ule Itlll sl;' fMi) I'll uk fall .wJ('(IO truW;/1 qua, dOllg 

[h(Ji klur nk 1(111 ,\'If hill uiu fo = 

T . . ... I IHll I /' h' "IB 'h II filII {'(It ~II.I In .r ,W/O 1'10 == II IIi ('lin [f -:11 ), Bieu I /((' .. - 2 

.1 

= -21 /J(CfIIg dl([fug I'bi ~ = ± 1 , (I! do ta thu du(/(' 
I x- ' 1 + l~ x:! 

Q 

plll(i/llg Irillh luic :; : x" + ~ - I 0, IIllI{ ph/r(fllg trillh clIO ddi 

thollg 1\li -3dB <lIt! "rIve thollg tllii. Ddi Ilrdll nlO hrloc II/i -:,dB Id . 

[I ( 1 li-1j\, (1 rr-)] 
0l-2Q+V 4Q2+ .10 2Q+V4Ql+1 

l'Ii do frllg I/la ddi chlin /d' 6j' = .~ 

0,01 0 
G(dS) 

\0 100 
x 

Q=5 
Q= 1 
Q=0,2 

-40 

-so 

60 

f{!(rad) e-Q: O,2 
Q=l 

Q=5 

0,01 100 

x 

TIII'O do fhi la flull' plw fhav do'i IIli' 1II1Ollh XlIllg qllllnh x = 1 \'d dllg 
nlllllll1 17(/11 khi Q (dllg lifll. 

2) Sit dllllg cOllg Ihlfc clIO h9 chia dit(1I lif' la co' 

H 

/Jrdt5hl1l1g{'(khdonglllll)ihi'so'laco (()o== ~ Id Q==Jl_=RaiJo, 
-JLC !.roo 

Tho.\' gili IIi Mug .w)' ; C = , R 6Jfl thi Q = {),l con R = 300fl thi 
Q 10, Gili Ifi Mtng 1(IIg Iqi Q OJ fot nM .. ('(III phd; t[nh de/I dien my 
lrollg ('Jia Cllqll tiliy, 

3) Tfill SO {,(Ia t[1I itifliia IJ'II so'Cdl Clla hrl9l'. Cdc hr cito cal' Itill so' 
1'110 di qua, IIhu Fqy cdc Iuli h4(' ClIO nl" lil1 hi~)u binh vuollg se duye 
fl'llyen qua ilia khang hi SUI' :siam 1'111(10 ra cal' gian dOl/II1'111l dihl af' l'(n 
hien dqlV Iqi cac Ih61 diem () I'd 05ms 

Btl 191' [hong tldi itel' IQ = 10) chi killt hdi ('(/ hdn , liu hi¢1I 111 Id hih; 1'1/([ 

dien tip ilinh I'liong I'li dirn lif' hinit sill eo 1Iln so' W()OH: I'd hihl dr 

..1 Vi) '" O,64V . 
1t 

Bo 191' IhOng lIdi kM ctic hlii co h4c 111(1f' hem 10 (tt1n .1'6' edl cao It) ciJ 

~ J, Chi co {'(Ie '1I1i Mc ClIO f\IO lien cal' gilin doan diell ap Iii dum' 

tl'u\'eill/lla. 
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3 I) Lo(' dihl lip !til' /lr I1g116n chinh 11m "} chit'll" 

Til lillil d'l(fc }uim Irl/Wi/I}ti H = ~ , Sir dung cOllg 111/(' cho 110 cilia diell 
, , - I' 

, 'H' RlIllZc 
III' la co: _,(1) = R + RII II Zc R" lird15 

R + R" + jRRIICI!) , 

IHI 

+ (RC(!))l 

H,' so' kiwhll dlli clIO IluIllh phtllll/lOI chir'ulll: H(O) l'tl 

Ill! gtfll S'Jllg Itl ' 

IHli\E 
r""----

H(O)Eo 

Ti'l nic £Ii/II kil;1I ti,i'}"li, d/llli)llil "IIii'll 111\)1 ,lIi';'1/ m()) ~ () ,f} liJi R s II Q 
De' fH e It) IIl1d Illuil ,15 Ihe'd,lile lhi R phdi h) I(flllllui; '0 Iii;' (/1fI!C. fir (M 
R = II Q e = '000 fiE'. NIl/I nil' III e Illliii /i) mOl In hoa gili Iri hill, 

2) Tm1lJg /It la l'Iillg lillil dll(fC clIO /Jl(lch 1111(:; : fj R" \'(lllrd15 
RII + jLlr) 

lifO) i WI d6 g\fll sOllg Iti' 

r 
IfjlM 
H(O)Eo 

II( tid iii IiI/II til/riC gili Iri IIlld 11M; Cliu L It) L 1,0H M¢I cnoll diiy I'm 
dihl ('(fill lou 111111 I',ir nil Iltil 1'611g /;,;"h I'll n,ingllen "hu(fng pluip III)Y 
kh6I1,~ iI'IO'!' Sif dUllglrollg/lute I{ 

3) Ma,'l, nily Itl II/¢I hO Itlc cl1Iln ddi, !film 11'11\'1;'1 uia mach ll'l\' Illuin 
tlIIOl'It'lpll/IO'lIg /rillh elw "6 ,'ilia diill lip: 

H 
I + " L,o LC(r)! , R 

Bit;/lllrt'lc mil' ,H,MllgO klli LC(o" = I ,1/11' Iti C = 250pF. PlulO'ng pllil" 

JIi/r 1'1; Ii Ihuw;; lid rlil hit'll III/(i IIlurng gem song kl16l1g I)hdi hOi/lIfOlIII hi 
MIlIi Sill, c(1e 'llii I'j lil/ dlfrr InIVI;11 l{lIIl. Th<'in IIII'll diell Ira ifong I'll" 
1'11011 tiliv till dlfl)'( /Jd qlli/ klii lillh 100In, 

4 Tr/ do h6 ilK gli)' /lI 

'~ + L <'II COS ( 2~1L.!. + ip"I<) I'll 
11>0 

I) e(f) 

+ LSlIcos(2~nr + ipm), 
iI>O 

S(r) 

Di/ll ki~;11 s(l + TI = e( t) ,w; d(lO'( I'it'! 1110 mol m¢1 Ihilnh plliill nio p/r,in 

lieh FOl'I<IEI<: s" = 1'/1 rtf lfIell = v?\lJ + (iJT hOllc .1'" = I fj (2;li)\ ('II I'll 

ipm co ipen + arg ( fj (2;li) ) , Dil" llI)v IMII dill d/iil kifll h): 1I1l1011 

d/O hil;il 111/(1' Irell (liillg \'Iii nwi T 1'1) II tM fj = el - Jm) , 

2) D(llIg Iliill! 1111l/lnlllll ClIOI1lImIIllY/1I clio hOlol' lliollg IllIii' Me 2 Iii: 

H "" -'-,--'-'-_'--"'" , /long do a, h \'d e hi ((Ie hI' ,,0'1/11/1, dIlO)/g, To 
- 1/ + hilr) + 

I, I) ,C 
r 

1 r-
2 

lrongdd x (~ \'11 Ill' so' pili/ill ChIll Q 
,,2 ' 

3) f/ilmlfllwin clIO 11101 h¢ Ire Ihong lluii) (R, L. e I Ihll dtfyc IIr phuong lrillh 

eho hO chia dien lip 111111 sail,' fj ----'---- , Ti'l rlvy III co 

Re IlIIs I'il LC = 05m,-? "I) III ,\'(;Iillil liil' d/Wee = .'i;F WI R 200Q 
Clw ki ClIa lill lIifu Iii f() T, \iih ,l1ii) xi I/{I/II 11'11\'/11 Clill h6 lac Mllg 

el - Jlur I chi cd gill Iri \'oi <'lie '''Ii co Mc lIi1d lum ilOIic Mllg 10, e'le I"li 
h,ic ((/0 lu:YiI .Ie hi kh/I Inn Mire Iluing Ihlii), 
Til IlllI ," r"lIg nle lill ilII;1I m hi Ire Im.\, Till' nhlen lin lIi/'/I hinh \'1/(}lIg hi 
/lIeo rlllllg /'iii /lllInll hai n' nil' llili Me cao nla liD e6 hiill d¢ dliug kl (hiclI 

do Ii h' \'in 1 clIO nic Illli Me II''! Till hir'ulilm gille ,1'1' il hi infO him hOi ri 
II 

nil' IIi)i '){iI' ClIO nia no co hirn d¢ kh6l1g dllng kl (hihl d¢ Ii Ii: \'In 
-.L cho nic luii I!lie Ie). , ' 
1/-

5 B¢ loe eMil dlii I'd Mllg 1i/lllll11r IMi 

I) Mach klllll'('h d,li Ifllil I(}(ill 2 dill!!' 111,11' d dll)' d6 '\)p lai, Sif dUllg hiiil 

ilUfC clIO h6 chill die'll 'IP ta co: Lh at", 
Milch kllue('11 dui lillh IIUIIl I nillg 1ltWc mdi J ch/d¢ hlp lai, ,ur dung hieil 
111/((' nia djllh IlUil 11111 cho die'lJIlIla co: 

+ o 
Sir dung hif>lllh,(c lila dinh IIIVI filiI cho dit;in (' iii co: 

I,(! (Illig 'Ili lip tlUII!; clIO {llill VIIO 1111/(111 Clill khu6h dlll/illi; lounlla co: 

SIIII klli klur 1:;, \'II t: l'Ii d(irx = Re ill 111111111"1111': 

~ H 

Dar hi Ihlm Im},"ll lI;a hi? 191' ('lIdll (edt) (liii IXI'm bai lap 4) I'ln he s{/ 

1'111;111 ChVllhllY dtl! dlIOl',' Q = -,-:-'--.-a) , 

2) Dlii dllin /(Ii -3<1B h)' , I tt I" = -2
1 1_1

_'_1'2 __ 1

2 

= * ' 1II00IIg d({(JlIg 
I ,r 1 ~ I +J(j-X-

I'm ± I, IIr d6 III 11111 (/iI(JC l"Ull1l1g Irillil /Jae J, 

x" :!:..l_ I 0, giljllg 111111 pll/(emg trillil dw ddi (hOng /,Ii nl/((' -3t1B 
Q 

lIill hOlre rhOllg dtii, Ddi dull/l'lla hi? lac lai -3dB Iii: 

[/0(- 2~ + J 4~2 + 1 }/o(2~ + J 4~2 + I) l 
IlOlIg do IiI = 

Q 

3) Till I,iill hillil 1'1101115 dill ki HllRC elll(1I nil' luii l'tJi {(in .r6' .~l , 3 '~ , 

'; t(l 7 .ti) (I J ' ") . 4' 4 '" /III wc e, 
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,\'('11 a'" I, Q 16'11, ddi dUllI .It' nit 17I'p d' hill nill ({Ill s6~ fo ,Iill hii'll \'1 1M;' 

illl(),,, lrun;lIlJlliI kMllg hi 111(;0 dallg (/lfll :\' IJ .\'// .I'oa), pha hilll /!/l'O ,hlllg 
1II{l1 "Mlllill hl~;11 ro, .1('/11 lid, IIIW;II phil Irollg bili l~p 4), 

Ni'11 a ,,0, Q "O,::~ Dlii 1'111/11 If --3"8 h) {O,]3 fo: 4,23 il) J, nJe IIl)i cO 

hili i/uij, !l071 '-~ hi Slir gililll (/llllil lil 1'111' IlIli luic .l 1'Ii 5), ('(II' IlIli Mc cao 
100 iii ('(ii' gil/II dow{ I lill lill hiill lIilllt \'IIOllg dl(I}'" 11'11\'(';1 qllll hOlmloilll 
Tillillell m hi IIICI! dllllg uiln/rit'il, 

IiIlinhlm till hifll ra 

0,5 

O~~~-+-.~~~ 

- 0,5 

--I 
a~l 

6 Mach dtl'h phil hl,ic .2 

--0,4 

--0,6 
-0,8 

a\ SII' dllllg c(illg Ihlle chI! hi; cilia diPII Ii" III co: 

I'll Q 

Dillir Ii MIILHA\ 0' d'/II \'£10 ddo hi: 1':- "" + 

Jor 

1- JQ(r :) 
H( f(U) '" ' , M6dull ('l/{/ ilelm tI'llVPIlItl/, lir do iii 

1+ jQ(r -;,) 

I'D ht? ,w;' khlll;,'/i dar G IJ, 

b) Do "'111 Mllg ] Mil plw (/111 tir ,wi' (Iihl 1107) ,,11111'). i'j l'Iir 

'" Q( + .r) ,Iwllg'/I) !pllilJil dOlllf 11'1 kili x = 0) de;1 -Jr(khil-f XC), 

2 

x 
0,0 +---.:::"+-""""'::o---f----+---i----lf-+-

-2 

Phil khong phdi Ii) 11IIm llIye/llfllh cua l<in .1'6', Tinhifll khong pluii hinlt sin 
s(- hi meo d~lI1g kill /myen qlla h{l 19f, Klli Q 0.1 vel / (J Sit Ire plla hiI'll 
ddi /'(il nhieu; lin iliell /'Ii hi lIIeo dang rffl mallh, TinhiPli si chi kh6ng hi 

mea dallg kili Q '" 1, 

l) Ta co tgip '" , 1/(1' ill dol I'm x II/II) lhi II' ""!1: .fix (Itnt ,i' 
1 

rllllg khi x lIira tgip .fix sU)']'(I II' "".fix \'Ij II' '" !1: - nillfllg 

i'j COSip< (), la M\' nghifm II' !1: - 2,j"""; ),Iifdo la co K == 
Wo 

2) E(I) (/0 + '\' II COS(2!1:111)+ '\' h Sin(2!1:111) 
2 L...." T L.... II' T' 

11>0 11>0 

Irong do "II '" t r E(I)COS( 2-;:11 )dl va 

h" t r E{I )Sin( 2-;:U )dl 
Hdm tid clIO hi c/uillnel1 h" 0, ao == Eo ' all' == 0 do) I'm p ",0 vii 

S(t)""H(o)l~ + L(H(II{u'o)(/"Cos(2~nl +ip(IlW'oJ)) 
11>0 

----''---,- , Til co Ii '" 1 lrollg IIdi OJ < 1100rad,s -I nui /{lIJUIlIl 

1+ (QJ_)4 
\ Wo 

/(/111 I'd ip(n{v'o) = IT - 11K Wo ' 

6 

SU) = + L "21>+1 CosI2!1:Il{uo(2Jl + I)(t - K)], 

I>~I 

Ta II) Ih/ dOllg 1111111 hili/I thirc /Ii)\,' I'm m¢1 long gam 6 hdi klll)( 0 di/II liell 
nl 111111111 phlin mol l'ilitiu ('(III E(I - K) Nhu nlV lIIach nil.\' dll 11/1(1' hifn d¢ 

II} lei IA,lO --\, 

8 elie h¢ /(){' clIO /011 

1) Ta CO llill" '" -(1----,::-:::-'-----=--::­

hi pili) 1107', 

1 -- N/Ilr I'ur h¢ 19( 
I +x6 

2) a) Sir dung 2/dn hil'/lllu(c clIO hi) dlill ilien lip III I Ii: 

iii 
R Z//Zc 
~ ~//~c + ~Ll ' 

Iwng do Z == R + 1(11'-2 ' 

Ilfeld: II == R 
-I R + jwL2 + jwLI (l + jCw(R + j{u'-2)) 

b) DOllg IIIUrl hi/u 1111(1' ml)' refi I)ieil Ilu(c 1'110 I,¢ 10(' Bt.TTERIVOKrH 1111/111 

dUll" 
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T/'( rlola co eri .. hielllMe cho LI ' L2 WI C plw III/I¢c R W/ (Ua 1I111( sail,' 

, LI =c 3R ,C =c ~1'11 eo eue 
2(J)a 3Rmo 

Iri so' LI 211111, 

0,6711111 ,C=28/fF 

c) TIIII sc/ ('(I, ola holoe liIollg II/(i/, lai -3dB liJ 1000 ll:, .. Uilla! /rIll 

Sif /'(/() I'//a h¢ 10(' co plll(r!/)g 11'11111: G 

co {dll somo hon ~o si hi /.:IIIi' nil IIflll hilill hm l,q 1'1(' htic 3 IItly, 
.. 71: 

• DOl' roi (ill hiilll'lJi cim ki J()ms! J()Oll:): 

Thcinh pl1lJII IllQI ehiell \'I] {'(ie IUli kh,ic '0 h\1c lluii) hOll /() lilloc {rurhl 
qua khollg h/ hi .1'11.\' giam, lill hifll sf il iJi lIIeo dang (tnr nic gitin <loan do 
lill hiellrl,jll \'l/O) 

• Do; I'm Ililll/~lIl'm dill ki j 11/.1' (jO()()ll:): 

TIIlIIIII 1'111111 IJIQI chieil I'm rai hlhl d(! 1J5V rll(OI' IrU\'f'lI '1//(/ klt6l1g h£" hi 
slIr gidlll, Chi eo h,ii CIf "lill C/ill rill hil;1I \'6i Idll S() 1001J ll: 1/i(O(' 1111.1'1"11 

'1111/ l'm rl6 SUI' gitilll 3dB (life /,i SU\' gilill! di l'/hiell do), ('(Ie luil klulc 

hi hall eh/ Biell dQ Clio /II/i co hall hi SIIY df h/II, Till hi('/1 ra 

It/ dallg sill \'m hihl dQ O,.J5 V ciillg Ilu'm tllI/lI11 pluill mOl ellil;il co 
hiell dQ OJ V. 

• Om l'm till hiell \'m <'11/1 ki 1J,IlIIs (10 ()()() ll:): 

Chi ,.0 IIU/llh phri'll IIIQI (hi/II arr(j( 
ellieu cO hiI'll do 1)5 V. 

~, 

I\r- I'r-
0,8 

0,6 

0,4 

0,2 
rIms) 

0 
10 15 20 

-I T= IOms 

v, 

0,8 

0,6 

0,4 

0,2 

0 
0,5 

0,8 

0,6 

0,4 

0,2 

0 

1,5 
-I T=O,I ms 

0,5 1,5 2,0 
T= 1 ms 

rIms) 

2,0 

3) Hili h¢ ir;c him IIr di(;11 ('£1m I'a III {iiill, C611g slI{ii IrlllIg hillil 
oll/g ('{ii' £110 ('{Ie II/(Il/r 2 C(li' 11th' 0, T,lIill h¢ 1I<illg ilf!!l1g do hQ 
klmei'll dai llira I'll dlfl!C lieu Ihu it 1II01lrallg nil' ili(ill Irlf liD 011)1/ 11th eo 
IIghta iti: 

<p>= + 

1)/ cho cO/lg Siull kl/llllg ph!,1 IlIu¢e 1"/0 (I/II .10'1 rf dli." h) \'(Ior) Itl crill ph,ii 

co,lttI2
=1+ 

Llil' llIiy < P> = ± Rc( DI!f ' Imllg do r ill ,!till /1(//, lIoi' 1(11 dt/II III 

('[/1111/(/\'/,11111, 

Phtill tllI(/, 0;11 tltlil /lap {(Ii 111111 \,110 nla 2 ho /01' ill * Dlil \,' = 1. (II SI' 
.r 

cO dang Clia II 2 gl611g II/lIr Clla hilitlllu'(1' d'111I/( I) I'll 1,( dOltl co: 

1+ (' (')0)6 
(t) 

4' 'T /' , I 'L I" , I a) IItmg 11,( 1111f If _) la 11lI\' ./ 1(0 ~ -,-,- ,./u,(J) ~ 
,L 1M -

\'(i 11111 dU(fC: 

1J.2 
+ + I +----~----7 

C2 Lei (i(o)2 

RCIC2L(j(J)3 

1110,/1 hieil 111/((' 1,.,,/1 I',jj hieil 11/1(1' 

I ( J 
BlTfEli.llOIml {(/ {/ill dlro,1': 2wel = -I - + 

R\C , I 

111I1I)e \'tio R IIi (Uo nln( 1'1/11: 

). 

~: C, = 3CI 'II L = 3R 
3Rwo - 4wo 

1'/1(/ h6 

ni L I'liu 

c) TIIII sf;' nil ('I/a h(J loc Ihong Ihtii) lai -3dB III !OliO H:, Tihll nill Irlil 

Irinil Itl G =c 60 log..QL , 
w() 

Clie lill hi"l1 !lillil sill Idll so'tilti;' 111m ~)o hi Ullf nilllhi,fu hOl "6 lo( 
_71: 

'llie 3. Tllllllh ph'/II 1111/1 ,hi/II hO'ln lo,in hi kll/(, lin lIi(;u adl/ I'tI cO II'{ 

frllI/g /1illl1 /JiIllg () 

• Doi nii lill hifll \'oi elllI ki JI) 111.1': 

Till l1ieu di/II /(/ gO/1/ nie xWlg co hiI'll d6 I V 1'1 nil' tlulilli phdll {dll so ClIO 
Clio lin lIitfllllillh 1'II0llg {fIIY<'illJllrlIIIO m ('(II' gilill dOilll eo "iell d6 j V. 

• Do; \'(jj 1i1l11i\'11 I'm chit /;/ Ims: 

Till (!till /'(/ hi IIIt'O dallg rrii 1II0nii \'/ ti'(/1I11 II!ttill luli co'l"ill hi .1'11.\' 

tli 

• Do; roi lill 111.;11 I'm elllI ki 11.1 illS: 

Till lIih/ IMIt I'll :,;io;lg {chi k/uie 111111lnll 11101 ,hil;io I'm lill ilih/ 
iI'III \'(io II/twa)' pllil him hi,;i, dOllg lill hihlllllii/h hill/llllolIg) 
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0,5 

otl 

-0.5 

- 1 

1 (mS) 

IY 20 

T=IOms 

9 B¢ I{le RWlCh 

0,5 
I(ms) 

O~~~~--r-~~ 

-0,5 

-I 
T=O,I ms 

1 = I ms 

I) Neil h61 lit'l' dna dell dilll l'lio thtl(iu Cli(/ h¢ klmeill d(1i thi II/(/ch 
,W' kMlIg Oil iliuh \'II si I,illl l'i(;c dchld¢ khoUM lIIyelllillll (\'(' hj hiio hOIl) 

2).11' dUllg dinh II/(illllli fai die/II A f(/ co,' 

- ~" iCoN' 
R ' -" 

jCw(!!.s - 0\) = ° . 
Clillg lip dung IlIiillllil fIIi (Mu \'i10 ddo la co: jC(t)~\ + ~ = ° . 
Uf Iwi hifi/illufe lu'nla co, 

1'.1' _, ......... 4 

dlf(f(': Q 1 fR:c \'Ii (Vo = I , 
. 2\JR1 CJR2R' 

J) G = -1010g( 1 +Q2(x _ +)1)+ 2010g ( 2R~I)' 
Clie dlfOllg 1/,'/11 nillli! 

(u«a)o :G=2010g ( R2~IC(j)) 

w» wo,' G ··20Iog(R1Cw), 

Cd /1IIi IrlfC>'IIg hl1J) d/II co Ihe'nir {'(I (Will do Ill!!. Mach /luy iii h¢ 101' 
IhOlIg Ih<ijl, 

4) a) To = -). Q = 5,24; 010 = 1,05104 rad.s- l , No = 1670H;. B¢ 

loe Iii /olli cllOllloe IQ > 1 ) 

hOIl(, ,1 + 2. - I = 0 -Q 

. I"', I /,. I" I + I ~l ('0 III' 'If 1 IlnR 1 1I0'i' II l'IIe II" Ilfllll ((011".' X = _ - + - + , 
" ~, " 2Q ,4Q1 

10rlUC A, 

0,1 

G(dB) 
20/ \ 

\ Q<{2 15 

-5 

-10 

15 

-20 

Ddl thong lUI -3dB /u,' 

20 
G(dB) 

15 Q;>~2 

10 

x 
0,1 

[No( -2~ + J4~2 + I }No( 2~ + ~4~2 ~)l 
N 

liong d6 d¢ rang niu d,il liI6l1g ld dN = J ' Cdc gid Ir! hJlIg ,wf Iii: 

NI = I517H:, N2 = IX36H: \'()t:,N 319H:. 

• ,_ /10 '" . (2ff111) '" I " (21rfU) . , d'. 5) a) !;.. - "2 + L... (//1 cos ---y- + L... )" sin ---y- ,l/olIg o. 

/1>0 /1>0 

2 ( , ,(21rfl')d" h a" T.b 1""U)cos ---y- I III " 2 (f l' (t)sin(21rf1l )dt 
T~) (' T 

Till hlfil c6 

111'11 all = lJ , 

Irj lrung hinll MlIg () IIhl 110 (), lill hielilil mOlll1lm Ie 

N ' I u T /' d"'/' h . (2trnl) -/", j" 1)lIlaIW\'lt,ung (+2111 YR 01111111 YR. Sin ---y- S(,10I{(/il 

khl II hi /1" halie .Iii kluillg Ihav dOl 111'11 II Iii chdll. Tli'( Id ~I' o wi 

I - 4 r -1/' 2(2p+l)1rf J ----"'--1". 7'/" ( ) 
J:)1'+I-T~) 'OSIn T - (- +1) u 

v = '" 4\10 Sin(2(2P + llm), 
""' L... (2/1 + I)tr T 

I' 

b) N(Jlllrollg hilu Ihue (rellia Ihuy I hilng (+~. lbi fa Ihll dU\fc: 

,,: = '" (-1)1'. 4Vo cos(2(2P + i)m). 
"-' L... (2p+l)tr T 

I' 

Icos(x+ ptr) (-i}I'cosxi 

c) H(1i hUe 3 cua lill hh;u co Mil so" Iii .'IN do do N = No hal' 
3 

N 557Hz. 
Taco hdllg sail: 

Hiii bac Hien d(> Irong ~ 

I(coso) ~"'O,65Y 
tr 

2 0 

3 3tr ",O,2IY 

4 0 

5 4Vo '" O.l3Y 
5tr 

X NINO m Hien d(> Irong '::s 

I 0,357 0,22V 
3 
. . 0 

I 5 I,06V 

. . 0 

5 0,881 O,IIV 
3 

QUUII slil hdllg 11'1'11 la 11ui:\, chi co 11111 Me 3 1<1 duql' lruy/n qua 1'C;j" hiell dq 
allllg ki, li'l lIihl (f dii'li ra g(111 /lhlf hi iliflh sin vOi tl/'11 so'1670H: \'d co 
l)il;1I d¢ /" 1 ,06 V. 
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5 

M • 
1 u '" e t u c . 

• Xay dlfOg m6i lien h¢ giiia ham truy~n 
clla m9t b9 19C (d~c bi~t 111 d6 thl ti~m c~ 
clla no) vOi cac phep tOi:ln ma b9 19C Ih,!c 
hi¢n tn~n tin hi~u: phep vi phAn va tlch phAn 
gan dung. 

DII~u CAN BIET TRUdc 

• Phiin tlch FOURIER. 

• Ham truy~n va bi6u d6 BoDE. 

• Cac IO<;li b9 19C CO" ban. 

Die TiNH 
• 

A 

VIPHAN 
vA TicH PHAN 

? A 

CUA 80 LOC 
• • 

M ? -+ ,,' 
d aCUA 

Trong Chuang 4 fa del sir dlfng phdn tieh dill! hoa de' gidi 

fhich deip ling ct'la nt9t h919C dOl I'm tin hifu tudn haem. 

Ta se-tiel) tl.ll' nghien 01/1 hlnh dr;ng Clia tin hifll dUll ra 
trang fnf('mg h(Yp tin hifu wio 11m. 

Trang chlf(fng mly fa ('llllg se nghien ('llu ddp 1(l1g clla cdc 

"9 '()C b(ic 1 \'(/ CliO "9 19(' thong ddi h(/c 2 d()'i I'm ("(/c tin hi(iu d 
hlll set 11(~m I1go(ii ddi t!U)lIg Clio 179 191". Ta se- .wr dl.mg chi! yel~ 

helm truye'n \'(1 phlfang trinh vi pluJn ella h(J19C ell gidi thich 

d~mg tin hifu (Mu m, 

17DIEN Tli B 
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I £lap lrng cua bQ IQc thong thap b~c 1 

1.1. NghiEm c((u m{>t m~ch tich phan ddn giim 
Nhu ta da nghien ctru a Chuong 4, b9 Ic.x thong thap b~c I don gian nhat 
la m~ch (R, C) (h. I ). 

Di~u bat lqi co ban cua m~ch nay la tra khang tai cua no phai la vo cung: 

i l. = 0 d~ quan he: VI' = .1 v,> la dun~. Nhu vay khong th~ thuc , ' - I + jRC(j) ~ . . 

hi~n phep do di~n ap ra rna khong lam anh huang den dilu ra cua m~ch. 

Bay gia ta nO'i vao dilu ra cua b9 chia ap m9t b9 khuech d~i tfnh toan 
dU9"C nO'i llhu m9t b9 I~p (b9 khuech d~i khong dao pha). Tra khang vao 
Clla b9 I~p la vo cung IOn nen khong lam anh huang den di~n ap ra cua 
m,~ch (R, C). 

Khi b9 khuech d~i lam vi~c trong che d9 tuyen tfnh thl ham truy~n cua 

mach loc (R, C) la H(j'(j)) = .1 va khong phu thuoc vao phan tu 2 ., - 1 + jRC(j) " 

qrc mac t'.li dilu ra ella b9 khuech d~i. 

1.2. M~ch gia tich phan 
Bay gia ta thvc hi~n m~ch nhu tren hlnh 2 voi hang sO' thai gian la 

RC = 10-
4 
s. Ta quan sat d~ng tin hi~u ra khi tfn hi~u vao la hlnh vuong 

voi bien d9 dinh - dinh la Vo = 1 V (h.3). 

Ve (V) 

0,5 

0 

-0,5 

- 1 100:/ 5 kHz ~ 
v, (V) Vs (V) 

0,4 

0,5 0,2 

0 
terns) 

0 
0 5 20 

-0,5 -0,2 

-1 -0,4 

R r 
Ve (I) Vs (t) cr 

H.l. M~ICh 19c thong thiijJ R, C. 

H.2. Mgch 19c thong thdj} vOi h¢ 

1r.1jJ . 

~' 
Vs (V) 

0.02 

0,01 

0 

-0,01 

-0,02 

H.3. D(ijJ Illig vr'ri tin hi¢/I hlnh vlIong Cll([ h91r.JC thong tlulj} (R. C). RC=O,lms, 
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Neu chu kl T clla tin hi¢u vao 100 hon rat nhi~u so v6i htmg s6 thOi gian 
RC (T = IOms) thl tin hi¢u dau ra cling la hlnh vuong va co cung bien dQ 
IV. Ket qua nay phu hqp v6i nhfrng gl thu dUQ'c 0 Chuong 4. 
Neu chu kl T clla tin hi¢u vao co gia tr! trung gian thl tin hi¢u ra bien d<.tng 
tu gan gi6ng hlnh vuong sang gao gi6ng hlnh tam giac. 

Neu chu kl T cua tin hi¢u vao co gia tr! nho hon so v6i RC, T = 10-
5 
s thl 

tin hi¢u dau ra la hlnh tam giac v6i bien dQ la 25m V. 

Ta se giai thfch ket qua cua twang hqp T = 10-
5 
s bang cach dung phuong 

trlnh vi phtln cho dien ap ra ~\(t). 

T' b'" h" I' ~ V (I 'Re) V ' RC du,. ( ) u leu t uc cua lam truyen _" = + .I co = '-l' ta co & + iI,s = 0 t . 

Gia thiet tin hieu mu vao la hlnh sin v6i chu kl T = 2rc thl trong che do cu6ng 
. co' 

buc tin hi¢u dau ra cling la hlnh sin. Khi tin hi¢u ra la 1'.1' = l'ocos(cot + <p) 

h'd h" '1' dL\ . ) t I ao amcuano a --' =-{J)l'OS1l1(cot+ Hl • . dt 't' 

Neu RCco « I , tuc la T» RC thl s6 h<.tng RC d2 trong phuong trlnh vi 

phan tren trO' nen qua nho so v6i v", do do v, "" ve' Tin hi¢u dllu ra gan 
gi6ng nhu tin hi¢u dllu vao. 

dv 
Neu T« RC thl s6 hang v

I
,lai tro nen qua nho be so v6i RC--" , do do . .' dt 

RC dv.,. "" li" hay la v" = _1_ fliedt , tin hieu dau ra ti Ie v6i tfch phi'm cua &. . RC . . 
tin hi¢u dau vao (hang s6 tfch phan dUQ'c ch<;m sao cho tin hi¢u ra co gia tr! 
trung blnh bang 0). 

MQt tin hi¢u hlnh vuong v6i bien dQ V 0 va chu kl To co th~ dUQ'c phan tfch 

h ' h ' h" h' h' , . h k' T To To To To h:!" , t an cac al 111 S1l1 VOl CUI 0' -, -, -, ... --(p 0 cua t1l1 
3 5 7 211 + I 

hi¢u hlnh vuong chi bao gam cac hai b~c It::) v6i bien dQ 

a a a (/ 4 Vo 
a'3' 5' 7' ... , 2n+I' (a=----;-). 

Trong twang hqp To = 10-
5 
s thl tat d. cac hai d~u thoa man T« RC . 

Tin hi¢u ra la nguyen ham clla tin hi¢u vao, tuc la t~p hqp cua cac dO'.ln 

thAng v6i dQ d6c ± ~~ . Trong thai gian ~ gia tr! clla di¢n ap ra bien dbi 

, 0 d" . ,. d" b' d " '1' TVo tu en glil tn cUc 31, VI yay len 0 cua no a: --. ... . . 4~ 

Ta co th~ noi rtmg mach nay la mQt bQ gid tich pluill VI tin hi¢u ra clla no 
chi la nguyen ham clla tin hi¢u vao d6i v6i cac tin hi¢u tuao hoan co chu 
kl nh6 hon rat nhi~u so v6i hang s6 thai gian RC cua bQ 19C. 

Ta su dl,mg m~ch tren hinh 3 

1) T~/i sao tin hi~/{ ra co gill tri tmllg hlllh h/ing O? 

2) Till hi~1I rei co d~mg the" mlo khi till hi~/{ W/O /Ci 

hillh tal1/ giclc dfi tdn s(}" ](/'Hz, hicn d¢ lV WI 1'67 
thcll1h phdn 11/~)t chie'll hI 1 OI1/V? 
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1) QUar! h¢ gifra thilllh phfin m9t chi~u a dau ra va 
dau van la 

v,\{)= H(O)V eO' 

trong do H(O) 1ft h¢ so khueeh dl.li thanh phfin m9t 
ehii\u ella b9lqc (a day H(O) = I). 

20 

15 

10 

5 

,02 t (ms) 

Do VCo 0 (tin hi~u khong eo thftnh pMn m9t ehi~u) 

VI the VIC! = 0 . Tin hi¢u ra eo gia tri trung binh b~ng O. 

2) Tin hi¢u ra ti I¢ v6'i tlch phan ella tin hi¢u van nen 
se la cac cung parabon co gin. tri (rung bloh 10m V 
(thilllh phfin m9t chi~u duqc truy~n qua khong bi suy 
giam) (hA). 

H.4. Dap ling cuo hQ '9(' w)i tin hi¢u vt/o hinll tam 
giac hien dQ lV vm fht/nh ph£j'n 1 chie'u lOmV. 

2 f)~c tfnh tich phan cua me?t be? IQC 
bat ki 

Ta tim dii\u ki¢n de m9t b9 19C nao do co duqc di;ic tinh rich phan doi v6'i 
tin hi¢u tuan hoilll. 
Phili hm y m9t di~u la m9t b9 lqc khong the co d~c t1nh tfeh phan doi v6'i 
tin hi¢u m9t chi~u. Th~t v~y, tfeh phan clla m9t h~ng so se tang hoi;ic giam 
tuyen tfnh theo thOi gian. VI di¢n ap dau ra clla b¢ Iqc bi hl.ln che nen tin 
hi¢u nay se dl.lt den gia tri bao hoa. Do v~y chung ta h<:tn che chi lam vi¢c 
v6'i tin hi¢u van b9 Iqc co gia trl trung blnh bing O. 

Giil thiet ~W) la tIn hi¢u van cua b9 19C. Phan tich FOVRIER clla tm hi¢u 
VIlO co dang: 

lieU) = LClnCOS(nWOf+(j)n), 
11>0 

va tlch phan clla no v6'i gia Ir! trung binh b~g 0 la: 

fUedt L ~sin(nwot+(j)n)' 
n>OI1(J.)o 

Doi v6'i rn6i hili, tIn hieu ra se bi lech pha _1t con bien do se bi suy giam . . . 2 .. 

dinw(J. 

Nhu v~y hai dieu ki~n d~ mt)t b<) IQc co d:)c tinh tich pMn doi v6'i 
tin hi~u tuan hoan tan so lola: 

• do dich pha do bo loc tao ra phai la ca -~ (hoac 1ft ~ neu bo loc . . .. . 2 . 2 .. 

con dao pha ella tin hi~u) 

• G "'" 20Iog :£. (dt) doc -20dB/decat) doi v6'i mQi hai co bien d<) 

dang kc ella dau vao, tuc la doi v6'i mQi tan so "'1m trong dai 

l/o.plo I (p 1ft b~c ella hai cuoi ciang co bien dc, dang k~), Ie 
la tan so d:)c trung. 
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Tin hi~u ra khi do Iii Vs "" we JVedt neu d!ch pha la ~ hoi)c se la 

Vs "" -we JVedt neu dich pha Iii ~ . 

Dit~u ki~n nay dung voi cac be) IQc thong tMp b~c I hoi;lc be) IQc thOng 
dai b~c 2 neu tan s6 10 Ion hon ro r~t so voi tlln s6 cat cao I H cua 

chung (thuQng thl 10 > IOIH Iii du) (h.5). 

G(dB) G(dB) 
0,01 0,1 10 100 1000 0,01 0,1 IO 100 1000 

fI!M 
10 

-20 
- 20 dB/decal 

-30 

-40 
vung tfch phlln 

-50 

-60 

0,01 0,1 
~(rad) 

10 100 1000 ~(rad) 

!lfH 1,5 

0,5 
0,01 0,1 IO 100 1000 

vung Ifch phan flfH 
-0,5 

- 1,4 \ 

-1t12 - 1 
vung tfch phan 

-1,6 

1,5 

I 
-TeI2 

H.5a. Vllng ticl! phon Clio bt} 19c H.5b. Vllf1g tiel! phOn da hI} 1ge 

thong tlurp. thOng ddi (Q = OJ; /H = lO/o)· 

Ole d6 thj tren la g6m me)t d6 thj ti¢m c~n Hill s6 cao dzmg G = 20l0g l' 
va me)t ti¢m c~n khac cho djch pha - ~ (xem Chuang 4). 

DOi vai /0 » /e thl 2 di~u ki¢n noi tren cling duqc thoa man. 

Me)t b<) IQc thOng thap b~c I ho:)c mc)t be) IQc thOng diii b~c 2 co d:)c 
Hnh tich phim d6i v6i cac tin hi~u tuan hoan c6 tan s616n hon h:in so 
v6i tan so cat cao cua be) lQc. 

Ket qua nay co th~ duqc t6ng quat hoa eho cae tin hi¢u kh6ng twin ho~m 

neu thai gian bien d6i di!.e tnmg elta ehung nho han nhi6u so vOi /~ . 
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Tim ddi te/II s(/ de' h<) I((c trell /n'lIh 6 co dlf(jC dijc tillh Ta tfnh ham truy~n eua hq Iqc: 

tich pl/(/II, H = Ze 1 + jRC' w 

- Zc + R II Ze 1 + jR(C + C')w 

R 

H.6. B¢ chia lljJ (Rile', C) 

R= 1 kn 
c = 1.61lF 
C' = 3,3 nF 

Elllh 111<111 kef ql/(i trell hillh 7 lfllg v67 tin hifll \'(10 hI 
/illllt ,'/U}lIg ('() hiell d(J 1V v67 tci'n so' 1 kHz v(120kHz, 

0,15 

0,1 

0,05 

-0,05 

-0,1 

- 0,15 

a) 

vs(V) 

b) 

H.7. D(ljJ /(lIg CliO h(J 1((1' ,,67 till Itifll rdo Itilllt \'liang 

tcl'lI.wJ'a) 1kHz)'() b) 20kHz, 

~ J)~ Iuy~n t:;tp : Bili ((lP' 6. 

va dl1a vao hai t:in s6 d~e tnrng: 

fi 1 '/ I 
1 = 2JrRC' va 2 = 2JrR(C + C') , 

tu do ta co 

l+jL 
H= 11. 
- l+jL 

h 
Thay s6 vao ta co: II = 48kHz va h = 100Hz. 

D6 thi ti¢m e;;tn BODE la: 

• 1« h : G = 0 va tp = o. 

• h «1«/I:G=-20l0g ~ va tp=-~. 

• It «I: G= -20l0g ~ va tp= o. 

Tu nhifng nghien elrU tren, ta thay bq IQe se co d~e 
tinh tfch phan khi cae hai co bien dq dang k~ eua 
d:iu vao nam trong dai h <~ I «II va hk do ta co: 

G=-20l0g(~)va tp=-~'. 
Do cling ehinh la twang hqp eua tin hi¢u 1kHz: cae 
hai ehinh (b;;te nh6 hon 10) nam trong diti 
[1 kHz, 10kHz]. M~eh tfch phan nay 1~0 ra di¢n ap 

1 -I 
hlnh tam giae co dq doc R( C + C') = 0,63Vms va 

bien dq 0, 16V. Di~u nay thl!e te lrng vai twang hQP 
tren hlnh 7a). 
D6i vai twang hQP tin hi¢u 20kHz thl khae. H¢ s6 

khueeh dai eua bo loe hle nay la cO h ~ 0,002. . .. It 

cae hai b;;te eao eua tin hi¢u vao se gay ra de gian 
dO<;ln co bien dq 2V t<;li cae vi tri ehuy~n tiep eua tin 
hi¢u hlnh vuong va di~u nay dl1Q'e phan anh 0 gian 
dO'.ln d:iu ra 0 mlre 4mV. 

Ta co th~ quan sat dl1Q'e di~u nay tren hlnh 7b). 

135 .• 
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3 flap trng cua be? IQc thong cao b~c 1 

3.1. Thi dlJ m,:,ch ddn gUm 
Nhu ta dii nghien CUu a Chuong 4, b¢ IQc thong cao don giiln nhat la m::,tch 
thl!C hi~n bang cac linh ki~n (R, C) (h.8). Chu y la tra khang tai cua n6 

phai la vo cung: i.1' = 0 d~ quan h~ ~~ I :~~~(j) ~ la dung. 

3.2. M,:,ch gia vi phfm 
Ta thl!c hi~n m::,tch nhu tren hlnh 9 v6i hang s6 thai gian RC = 1O-4s va 
quan sat cac d~c tuyen thu dugc trong che d¢ cUCmg buc khi tin hi~u vao 

la hlnh tam gi,k co bien d¢ ttl = 1 V (h. I 0). 
Luu y rang khi tin hi~u vilo co chu kl 10ms (tuc lil Ian hon nhi6u so vo; 
RC) tht tin hi¢u ra lil hlnh vuong bien d¢ 40mV, 

Neu tin hi¢u vao co chu kl lO-ss (tuc la nhO hon nhieu so v6i RC) tht tin 
hi¢u ra la hlnh tam giac bien d¢ IV. Ket qua nay phu hqp v6i d.c ket qua 
thu dugc trong Chuong 4, D6i vai tm hi~u co chu kl trung gian tht tin hi~u 
ra bien d:;mg tu gan gi6ng hlnh vuong sang gan gi6ng htnh tam giac. 

Ta se giai thfch tin hi¢u ra cho tNang hqp T = 10-
5 
s bAng cach dung 

phuong trlnh vi phan cho di~11 ap ra v~(t). 

Luu y rang v, = v+. Sii dl;lOg djnh lu~t nut bi~u di~n qua di¢n ap cho dLtu 
vao thu~n cua b¢ khuech d,!-i tinh toal1 ta co: 

Cd(ve-v+) 0, tu do 
dv. dVe 

+ dt RC-'\ +v. 
R dt .\ dt 

fie (Y) 

0.5 

0 

0,5 

IOOHZ/ 
-\ 

+ 
5kHz 

0.04 
"s (V) 

0,6 

0.02 

0 
t(rns) 

-0,2 
-0.02 0,4 

-0,6 
-0.04 -0,8 

______ ~llrc __ ----~is~=-O-

H.8. M~/ch '9(' thong caa (R, C). 

H.9. M~/ch lqc thong caa VO? hr) 

";ip. 

"-100kHZ 

", (V) 

H.10. Dap lIng CliO h(Jlt;Jc thong cao (R. C) c61ulng so'thOi gian 0.1 ms vO? tin hifll WtO hlnh tam gidc. 
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Gia thiet tin hi~u dau vao Ja hlnh sin vm tan s6 g6c (0 thl trong che d¢ 
wOng berc tIn hi~u dau ra cling la hinh sin. 

Khi tin hieu ra la 1\ [iUCOS(Wf + ([I) thl d<;lo ham cua no 

dl', . dr == -(t) £10 SIfl«(O f + ([I) . 

Neu T» RC thl thanh phan RC d;/ tro nen qua nho so v6i l:\ do do 

RC
dl " T' h' ' "J "d h' , 'I" d' , 1'\, "" --". m leu d[lU ra tl e VOl ao am cua tll1 lieu all VUO, , dr ' " ' 

Neu T« RC thl thanh philn l'" lui tro nen qua nho be so v6i RC d u\ ,do 
" . df 

do RC d 1\ "" d ha)' la L', = l;, + /UJlIV so: tin hieu dilu ra chi khac tin df df ," ,::, . 
hi~u dfiu vao a hang s6 tfeh ph£m (hang s6 tich phan nay duqc ehqn sao 
cho tin hi~u ra eo gia tr! trung binh bing 0). 

Ta xct truong hqp tin hicu vao la hinh tam gi<lc v6i bien d¢ ~() va chu ki 

To. Tin hi~u ni'ly co th~ duqc phan tfeh thanh dc hili hinh sin v6i chu ki 

T 1() Tu To h"'" I' h' h ' , h' b . (), '1'" -, ... --+- (p 6 eua tm 11911 m tam gJae Ciao gom 
~ 5 7 2n ' I 

, " A , , • • • , (/ I , 8 Vo 
eaehal bae Ie) VOl blcndo (/'0' -(-, 4(9' ... , (f " (a -,). 

'7 25 (211 + l)~ 11: ~ 
-, 

Trong trU'ong hqp To 10 - s thi tat cit de hi'li dell thoa man T» RC . 
TIn hi~u ra 1;1 vi phan eua tin hi~u vao. Tin hi¢u vao hinh tam giae eo d() 

d ' 4t{) T' I' ]' I' h 'b' d]' 4RCtl) 40 V-' be ±~"" 111 lieU ra a 1111 vuong eo len 0 a: == m (j T' , T 
t:ln so 100Hz. 
Ta eo th~ noi rang mi.lch nay 1;\ m¢t be) gid I'i p/uin vi tin hi¢u ra cua no 
ehi Ii'I vi ph;ll1 ella tin hi¢lI V,IO doi vm eae tfn hi¢lI tu~in hoi'1I1 eo ehu ki Ion 
hon nit nhieu so v6i himg so thai gian RC eua be) Iqe. 

/ 

IIp dl;lng 3 
1) Tilll d~1O IId/ll Clia rill hi~;11 IIinIT \'IIOl1g, 
2) Gidi fMeli (hip ((1115 Cliu fI/~/(11 (RC) co 11(11115 s6' rJuJi 

gi(/II RC 1 n-'; s d6/' wyi rill hi«11 \'£10 hinh \'lIong ai 
hi~1I d{) ]\I \'() r/ln sS J nn Hz (h ,]]) . 

(V) 

2 rvs 

o r(ms) 

5 10 15 20 

2 

fiJI. D{II) 111115 ClI(/ h~J \'i IJ//(ill ('() (R, C) coIning so thlft 
g;<l/l O,lll/S \/ri fill IIi«1I \'Iio ",,,11 \'I/()lIg hihl d(J lV. 

1) "D<;Io hi'lm" cua mqt tin hi¢u hinh vuong se la eac xung 
vOi bien de) rSt lOll. Cie xung nay cO we tfnh dUOIlg khi 
tin hi~u vao ehuy6n tiep tir -Vo sang + Vo h00e elfe tinh 

i'lm khi tin hi¢u vao chuyEn tiep tir +Vo sang -Vo. 
2) M<.Ich nay la bq gia vi phan. Thlfe te Ia ta quan sat 
duqe eac xung t<.li e,le diem giall dO~I1 ella dau vao. 
VI III be) Iqc thong eao nen m<;leh khong vi ph an cae 
hai b~le cao eua tin hit;'u VilO, Slf gop m~t eua cae hai 
b~e eao a dau Hi ]a kh6ng th~ bO qua duqt: trong tNang 
hqp tin hi¢u hinh vuong (bien de) ti I¢ I /11 nhu ket qua a 
Chuang 3). Tin hi~u fa vi the eo bien de) hern h<,U1. 
Ta st'i gi;ii thfeh bien de) 2V ella xung, Di~n ap tren hai 
dilu Iii lien (Uc. Ngay trU'6e khi 1'('; de)t ngql tir -~o len 

+ Vo ' dien rip l1~ly eo gia tl'! bang -1 V. No gifr nguyen 

gin tri nay eho t6i khi eo ginn do<,U1 ella l'c ,do v~y 1'.1 

ehuy~n tir 0 den 2V, 

131m 
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3.3, f)~e tinh vi phfm eua mQt bQ IQe bat kl 
Ta tIm di6u ki¢n d~ m¢t b¢ 1ge nao d6 co dU9'e d~e tlnh vi phan doi vai tin 
hicu tU<.ln hoan. 
LL;u y 11l9t ditu 1ft l1l¢t b¢ 19C khong th~ e6 d~e tfnh vi pMn d6i vai tin 
hiell bien deli qml I1hal1h: VI di¢n tip ditu ra eua b9 IQe b! h'.U1 ci1e ncn tIn 
hieu n:ly sc dal den gia tr! bao hOll. Do v<}y chung ta hi;lll ehe chi Hun vi~c 
vai tfn hi¢u vao b9 IQc co gia tr! bien dbi eh~m. 

Giit thiet l~(t) la tfn hi¢u vao eua b¢ 1ge. Phftl1 tfeh FOURIER eua tin hi¢u 

t '(! (t) L: (/1/ eos( IIOJot + CfJ,) , 

11>0 

nhu v(ty vi phfU1 eua n6 In: 
df 

L: (-110·10 )all sin(lItqjf + CfJII) . 

11>0 

Doi vai m6i hai, tin hieu ra se bi Iceh pha 1[ can bien do se duae tang len . . . 2 .. 

/I (Ll(J Ifin. 
Nhu vl)y hai dieu ki~n d~ ml)t bl) Iqc co d~c Hnh vi philn d6i v6i tin 
hieu tmln hoan tun so 10 1£1: 

• dO di pha do bl) l(Jc t~o ra phai lil co ; (ho~c la ; neu bl) I,!c con 

dao pha cua tin hi~u) 

• G :::::: 2010g J!!.... (dl) doc 20dE/decat) v6i mQi hai co bien dQ dang k~ cua 
OJe 

dau vao, hie la d6i v6i m9i tun s6 m1m trong dui [/0, plo 1 (p 1£1 b(lc Clla 

hai cuoi dmg co bien d() dang kti), Ie :::: ;; la tiln s6 d~e trung. 

')" h" kh' d' I' 1 dVe .' d' h h )' JT: h - I' m leu ra loa v :::::: -~ neu IC p a a oil. e se a 
. S OJo dt· 2 

1 dVe .' d' h h I' JT: v~ ::::::--~ neu IC p a a --, 
OJo dt· 2 

Hieu ki~n nay dung voi cac b(> 19C th6ng cao b(lc 1 ho.;te 91) 1ge thOng 
dui b(le 2 neu tun s6 plo nha hon ro r~t so vOl tun s6 cut thap 18 cua 

chung (thu'()ng thi P = 10 va plo < 1018 la du, tucia 10 < 10018)' 

G(dB) 
0,01 0,1 10 100 1000 

fllB 
-10 

- 20 

30 

40 

50 

60 

vung vi phal1 
qJ (rad) 

1,6 

1,4 

0.2 
flfB 

0,01 0.1 10 100 1000 

H.l2a. V11IIg I'i pMn Clio 179 19£' 
Ill(JlIg coo. 

G(dB) 
0,01 0,1 10 100 1000 

20 

30 

-40 
Ditu ki~n a drty la khit khe hem nhi~u neu so vai tnrong h9P ella b¢ tkh vung vi philn 
ph,ln (h.12), 

qJ (rad) 

1.5 
Cae d6 th! tren hlnh 12 g6m m¢t do thi ti¢m e~n a tiln s6 eao dZll1g 7t/2 

G:::: 2010g f va m¢t ti¢m e~n khae eho djeh pha ± ~ (xem Chuang 4). 

DOi v6'i /0« j;. va v6'i ditu ki~n Ia cae hai b~e eao eua tin hi~u dn phili vi 

phfm co bien d¢ khOng dang k~ till 2 ditu ki¢n noi tren eung duqc thoa man. 

M()t bl) loe thong cao b(le 1 ho~c m~)t b(> 1ge thong dai b~c 2 co d~c 
tinh vi phim d6i v6i cae tin hi~u tmln hoan eo tan s6 nhO hon hc1n so 
v6i tun s6 cat thap cua bl) IQe, 

Ket qU<.l nay co th~ duqc t6ng quat h6a eho cae tIn hi¢u khong tU<.ln hoan 

ncu thai ginn bien dbi dae trung 16'n han nhieu so vai 
~. iB 

138 

0,5 , 
0,01 0,1 10 100 1000 

0,5 Jlli, 

-I 

1.5 

H.12b. Vlll1g 1'1 pl/(111 uta 179 19£' 
thOng dili (Q :::: 0.1 ; iB = 0,1/0 ) 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



Tilll deli ItllI ,w)' (Il;' he) 19c 1rI!1I Idl1/1 13 co d/((,fc d~k 
rillli \'; "Iliill, 

BTllh III~ill kef qll£i Irell hillll 14 /(lIg l'(Ji rill hifu \'(Iold 
Id/llt Will g;//C (() hiell df) lV \'61 rdll s(f 1 () Hz WI 2kHz, 

R' 

i =0 

c R= I kO 
R' = 480 kO 
C= 3,3 of 

R 1',,(1) 

Ta tfnh him truy6n eua bq Iqc: 

R (1 + 'Cw)R 
H= --.::.........---
- R+ R'II R+R'+ jRR'Cw 

va dtra VaG hai uin s6 d~e tnmg: 

I - va f - -----''---
. I - 2nR'C 2 - 2nRR'C - 2nReC ' 

trong d6 g, RIIR', va llr do co H = 
y " - h ,I 

- 1+ ) ---

llUlY s6 vao ta e6: II = 1 ()()Hz vah = 4gkHz, 
D6 thj ti¢rn e(lll BODE la: 

• f« Jj : G = 2010g viup = 0, 
h 

• ii «f« h : G =: 2010g J', va <p = ~ . 
') -

• h « f : G = 0 va <p = O. 

h 

Tlr nhung nghicn eli'U tfen ta thay b9 Iqc se co 
d~e tfnh vi phun khi cae hai co bien dq dang k~ eua 
d.iu vao nam trong d.ii Ji «f« h va !tk do ta co : 

G 2010g L va q) n 
h 2' 

~ De' hip luy~n: Biii ttj.p 4 va 7. 

DO cling ehfnh III tniang hqp cua tin hi¢u 2kHz: dc hai 
chfnh (b~e I1h6 han 10) nhm trong d;ij [2kHz; 20kllz]. 
a) Vs (mV) 

2 

o 

-1 

·2 

b) 
v, (mV) 

20 

10 

o 
0,2 04 0,6 0,8 

-10 

-20 

t(ms) 

00 

t (ms) 

H.14. Dell' /(I/g Clio he) 19(' dOlw)i till hifll 1'(10 /lillli 
lalll gi(1c rli'll so'a) j() Hz 1'(/ b) 2 kHz. 

Tlr dicn ap hinh tam giac eo do d6c .1. = gV.ms-1 
, . T 

m~eh vi phan nay t~o ra tin hi~u giln nhlJ hinh vuong 

eo bien dq 
T 

== 26mV. Di8u nay trong th\fc te 

ung vai trlJang hqp tren hlnh 14 b). 
D6i vrn trlJong h91' tfn hi~u 10Hz thl khae. H~ s6 

khuech dai cua IX> 10e Jue nll)! la eo ~ 0,002. cac . .. h 
hai b*c thap dilu tien ella tfn hi~u vao se khong bj vi 
phan, tfn hi~u co d~1l1g gan gi6ng hlnh tam giae vrn 
bien dq 2m V. Ta eo tht' quan sat dlJ<;1C di6u nay tren 
hlnh 14 a). 
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3.4. £)~c tinh vi phan cua mQt bQ IQc cQng hLtdng 
Ta nghien CU'u dap ((fig clla clla m<)t b<) 19C thong d,li (R, L, C) co tfin s6 

c¢ng hLrang ft) = I kHz va h¢ s6 phdm ch:ll Q = 0,5 va Q 10 d6i v6i tin 
hi~lI hinh lam giac co tan s6I::::: 50Hz. DuOng li~m c~ t,~i tan s6 thap cua 

b¢ 19C thong diii la : G = 2010g ~' if1:= Qfo) va <p =; (xem Chu(mg 4). 

Cic dieu ki~n dii dugc nell 6 phan tnr6c duang nhtr dLJ'gC thoa man: 

• Cic hili ella tin hieu hinh tam giac co bien d¢ ti I~ v6i ~ nen cae h~li 
11-

co lall so cao han II khong co dong gop dang kl 

• Dang (iem c;)n ella dii,c tuyen BODE eho tfin so I« fi tuong ((fig vOi 

m¢t b<) vi philn. 

T~ h' d' h'" d I du", T ' d" h' . 111 I~U au ra se p at co ang: l\ "" -fj -. a quan sat 0 t I tren 
21t 1 dt . 

hlnh 15, 

~ Vs (mY) b) 0,8 
Vs (mY) 

60 
~ r-

0,6 

40 0,4 

20 
0,2 

t(ms) 0 
10 

0 
10 20 30 40 0.2 

20 -0,4 

40 -0,6 

-60 -0,8 
'--- '--

H.IS. D/ll' (mg ('{f(/ h{J h?e t/U)lIg ddi h~1c 21'(1; tin hifll \'(/0 hlllh tam gicic 
fiill S()· 50 Hz hie,) d~) IV. a. Q = 0,5 .. b. Q :;: ]() 
Ket qu~i phu hgp vOi nhli'ng dieu thu dugc t<,ti ml}C 3.3 doi vOi h~ so ph5m 

chat Q = 0,5. Tin hi¢u l\ la hlnh vuong co bien d¢ 64mY, dieu nay ttrcmg 

, " I dl'e d' 41 ung VO'! --. -, trong 0 "" . 
21'[ fl dt dt 

Ngugc IaL khi Q = 10 thl tin hi~u dfiu ra Ia m¢t tin hi¢u hlnh vuong dugc 
c<)ng them cac dao dong dt dfin co tfin s6 gan I kHz, dao d¢ng nay gan 
gi6ng nhu dao d¢ng tt! do clla cuang d¢ dong di~n trong m~leh (R. L, C) 
mile n6i tiep. M'.lch nay kh6ng phai Ib mL,lch vi phan. 
Hlnh 16b) chi ra ding b¢ 19C v6i h¢ s6 phfrm chat Q = 10 khueeh d'.li qua 
manh cac hbi 6 Ian c~n I kHz. Bien d¢ clla chung khong con bo qua duge 
trong tin hi~u dtlu ra va t<,to thiinh cae dao d¢ng Ult dtln. 
Cl.n luu y rtmg bien d¢ 3 mY clla tin hi¢u hlnh vuong la phu hgp voi bi~u 

h ' I dUe 
t LrC ----. 

21t II dt 

Bq IQc tMng diii chi bi~u hi~n di,lC tinh vi phan d6i vOl cac tan so thap 
khi no kMng phai la mot bO Iqc chQn IQc tot 13m (Q <"" 1). 
Yan de nay cling dung cho tat d cac b¢ 19c co d<;lc tuyen ti¢m ci;in la 

G = 2010g J' va co dinh c¢ng hUOng nh9f1· 
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bien d¢ 

0,8 

0,6 
0,8 

0,6 
0,4 X 0,4 

0,2 0,2 
h~li b~e 

0 5 10 15 20 25 30 

ph6 ella I'e 

IHI 

0 0,5 I 1,5 2 
he s6 khueeh dai . . 

bien d9 

0,8 /dLfOng eong lin 

0,6 

0,4 

0,2 

o 5 10 15 20 25 30 

ph6 eua Us 

H.IGa. Dcip i'rng tdll s6' c/IO h9 hIe V 6i Q = 0,5 ('(Ie h(li ("() hien d(j 16n CliO rill hifll l'(fi tdn s6' 50Hz d/t(jc My 
d~1O he/III. 

bien d¢ 

0,8 

0,6 
0,8 

0,6 
0,4 X 0,4 

0,2 0,2 
hai b~e 

0 5 10 15 20 25 30 
ph6 ella l'r.; 

IHI 

r lQC thong (I<li 

0 0,5 I 1,5 2 
h¢ s6 khueeh d<;li 

bien d¢ 
6 
5 /dtrOng eong lin 

4 

3 

2 

eai hai co bien 
d¢ rat Ian 
r~ 

• • I I II .. hai bae 

o 5 10 15 20 25 30 

ph6 ella Vs 

H.16b. D/ip (rng tdn s6' uIa h(j 19£". V 6i Q == 10 (de hdl ("() h~1c ("(120 CI/O tin hifll telll s/{ 50Hz hi slly gidm d1l(a 
lI/t llliiill . 

• De luy(m tap: Bili t{ip 8. 

~.1·41 
~,n::\'::'~ 
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f)IEU CAN GHI NHO 

• D4C TiNH TicH PHAN ClIA MQT BQ LQC 
Hai dicu ki~n de m()t bo loc c6 d:)c tinh lich phan d6i v61 tin hi~u tmln ho:'m tan s6 io la: 

• de) d!ch pha do be) IQc t~o ra phai hI CO' -i-(ho:)c la i- neu be) l<)c con dao pha cua tin hi¢u) 

• G ~ 20log roc (d(> d6c -20dBldecat) vOl mQi hai c6 bien d() dang ke cua dilu vao, We la doi v6i mqi tan 
ro 

sO' mlm trong diU lfo, pio 1 (p la b*c cua hili cu6i eung c6 bien dl) dang ke), ic ;~ la tan s6 d~lC trung. 

Tin hj~u ra khi d61a Vs ~ roc J vcdt neu djch pha la -i- ho:)c 51! la Vs ~ -roc J vcdt neu d!ch pha la i- . 

f>icu ki¢n nay dung v61 cac b() Iqc thong lhap b*c 1 ho:)c b(~ Iqc thong dai b*c 2 neu tan sO' io Ion hon ro 

r¢t so v6i tan s6 dt cao ill cua chung (thuong thi io > 10i/l la du). 

G(dB) 
0,01 0,1 10 100 1000 

flfH 
10 

- 20 
- 20 dB/o.?cat 

30 

-40 

50 

-60 vung tich phfm 
ip(rad) 

0,01 0,1 IO 100 1000 

f/fH 

-1,4 

- 1,6 -rt/2 

Vung lich phan cua be) Iqc thong tMp 

142 

/ 

G(dB) 

-40 

ip(rad) 

1,5 

-0,5 

1,5 

10 100 1000 

vung tich phan 

10 100 1000 

fllH 

-it/2 

Vimg lich phfm cua b(> I<)c thong daj 

(Q=O,I; i/l =10io) 
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-" ,.?,. .... 

• D~C TINH VI PHAN CUA MQT BQ LQC 
Hai dieu ki~n d~ mt)t bt) l<je co d<)c Hnh vi phan dui v6i tin hi~u tuan hoan tan s6 lola: 

• d<) d,eh pha do bt) I()c tl,lo ra phiii HI co -I (ho~e la I neu bl) I()c con duo pha cua tin hi¢u) 

• G ::::; 201og:: (dt) d6e 20dB/deeat) v6i m()i hai c6 bien d(> dang k~ cua dau vao, tile la d6i voi mQi tan s6 
e 

mlm trong dai [10, plo} (p la b~c cua hai cu6i dmg co bien dQ dang ke), Ie = ~~ la tan s6 di;le trung, 

'1" h" I' 1 dVe " d' h h I' 1t h I' 1 dvc "d' h h I' 1t m leura a v ::::;~-neu Ie p a a - oaese a V.<=::::-~- neu IC p a a --, 
. S Wo dl . 2' .I roo dt· 2 

Hieu ki~n nay dung \'6i cac bt) I()c thong cao b~e 1 hol)C bt) IQc thCmg diii b~c 2 neu tan s6 plo nhi} hon 

ro ret so \'6i tan s6 cat thap In cua chung (thui'mg thl 10 < IOOln la du). 

Hon nfIa, bt) I()e thOng dui con phlli it c6 tinh ehQn I()c (Q ::::; 1). 

G(dB) G(dB) 
0,01 0,1 10 100 1000 0,0) 0,1 10 100 1000 

fllB 
- 20 dBI 10 

uecal 
-20 

- 30 -20 

-40 
30 

50 

vung vi phfm 60 -40 

tp (fad) vung vi phan tp (rad) 

1,6 
nil I'~! n/2 

D,S , 
0,01 0,1 10 100 1000 

-0,5 fltB 

-I 
0,2 

fils - 1,5 

0,01 0,1 10 100 1000 

V ung vi ph an ella bt) I()c th(mg cao Vung vi phan cua bQ IQc thOng dui 
(Q 0,1 ; In = 10 /10.) 
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BAI T~P 
Ap DUNG TRVC TI~P sAl GIANG 

1 Vung tich phan va vung vi phan cua mQt 
bQIQc 

Hay x{ic dinh cac vimg tfch phan va vi phan, neu chung 
t611 tai, cua cac bc;> 19c sau day (cac hai b:;k cao han 10 
Clla cac tin hi~u deu co bien dc;> kbong dang k~): 

a) G(dB) 

0 
1000 le4 Je5 

1 [(Hz) 

-20 ~ -40 

-60 ~ 

b) 
G(dB) 

0 
100 1000 le4 le5 

[(Hz) 

-20 

-40 

-60 

c) 
G(dB) 

100 1000 le4 le5 o t--+-~!:>---<''"""-'''''' ...... 
flHz) 

-20 

-40 

-60 

-80 

d) G(dB) 
100 1000 le4 le5 

0 I 110 

!(Hz) 

[0 

-20 

-30 

0 

-0,5 

-1,5 

-2 

1,5 

1 

0.5 

0 

-0.5 

-l.5 

3 

2 

qJ (,.,u/) 
100 1000 le4 le5 

[(Hz) 

qJ(l'wl) 

!(Hz) 

qJ( rml) 

!(Hz) 
0+--:-.+-::--'::1:-:---+:::""'_ 

rp (1'",1) 

1.5 
J 

0.5 
!(Hz) 

0 " 100 1000 le4 le5 
-0,5 

~ 1,5 

2 £lap ung cua mQt bQ IQC 

Nguai ta tbl)'c hi~n 3 b¢ 19c voi cac d~c tuyen BODE 

nlmsau: 

20 

-30 

-40 

-50 

m,~ch 3 

m'.Ich 2 
--~~~-~-~~-.-- .. ~-.~.-~-~ 

m'.lch I 

60~~-+ __ ~~~~~+-~~ ________ Jo_g.f 
I,D 1,5 2,0 2,5 3,0 3,5 4,0 4,5 ,5 5,5 

qJ(lllil) 

1t"t---_~ 

mach I 

o~ ________ ~ ________ m~'.Ich3 

log! 

1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5 

1) Hay xiic dinh C,lc vung tan s6 trang do cac nwch 
co d~c tfnh vi pMn ho,)c tfcb pbflll. Noi f6 li~u tin 
biell fa co bi dno pba khOng ') 

2) Tim dap ling clb dc m'.lcb voi tin bi¢u mC;>t cbieu 
co bien dc;> IV. 

3) ebo biet blnh dzmg cua tin bi~u tai dilll fa cua tung 
mach voi cac IO'.li tin bi~u van sau day co bien d¢ I v, 
Hill s6 10Hz, I kHz, 100kHz: 

a) till hi~u hll1h tam giac bien d¢ I V. 

b) till hi~lI xung (duong) keo dl'li tmng 0,25T (T la 
chu kl cua tin hi¢u) bien dc;> IV. 

3 £l~c tinh cua mQt bQ IQc thong thap ho~c 
thong cao b~c 1 

1) Hlnb a) sau day cbo ta dap lrng ella 11l¢1 bc;> 19C b(lc 
I d6i voi lin hi~u vao hlnh t>.llTI giac bien dc;> 1 V vai 
tan so 50 Hz va 10 kHz. Hay X,lc dil1h loa! Clla bc;> loc 
va tan so d,lc tnrng cua no. 

2) Hlnh b) sau day cho ta dap u.ng ella mc)t b¢l<.>e bac 
I doi voi tIn hi¢u van hlnh vuong bien d¢ I V voi Ifin 
s6 100Hz va 20 kHz. Hiiy xac dinh 10<;1i clla bO 19C va 
l<''In s6 d~lc Irung ella no. 
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a) ve(V) Vs (V) vs(V) 

0,06 I-- r--

0,04 
0,5 

0,Q2 

0 
t(ms) 

10 20 30 40 ,2 
-0,02 

0,5 0,04 

-I 
-0,06 L-- '--

di¢n rip vao di¢n ap fa 50Hz 10Hz 

b) Ve (V) Vi (V) V. (V) 

0,4 

0,5 0,2 

0 0 
t(ms) 

-0,5 -0,2 

0,4 
- I 

dien apvao di¢1l ap fa 100Hz 
di¢1l up ra 20kHz 

VAN DUNG V6N KIEN THlfC 

4* Anh hlIdng clia trd khang vao clia m9t 
may hi~n s6ng 

Dtill V;IO clla 1119t may hi~n song tUOllg dUOllg v6i 

m()t di~11 tra Ro = I MD mdc song song v6i m9t til 

di¢n Cu 30pF. Ta thlIc hi¢n m<.lch sau: 

-:---1 c 
r-- _____ - 1 

machN~1O may hi¢n song I 

R 

1) Hay x:1e dinh de do thi tiem can a Ulll so thap va a 
t[in so eao ella mach. 

2) M9ch lIay thue hi¢n phcp toan nao t<;li cae tall so 
tren. 
J) R viI C ph:ii co gia lr! bao nhicu 06 <'mh huong ellU 
may hi¢n s6ng len mach HI kh6ng ching k~ ? 

5 * M<}ch tich phan kep va vi philn kep 

Ta xem xlSt hai m<;lch 4 clIc doi xli'ng QJ va Q2 vm so 
do nhu sall : 

R R 

Hai so do tren thuang duqc bi~u di~n chung dum 
d"mg: 

Q r 
1) Hay t{nh ~I va ~2 clla 2 m:.tch QI va Q2 du<;iC olnh 

nghiil thea quan h¢ .tc = ~eqL veti t, = 0 trong chc d9 
cuong blrc v6i ttin so goc co. 
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2) Xac djnh ham truy~n cua cac m'.lch thllQc 2 10~li sall: 

(1) 

Q=Q2 va Q':::Q, (2) 

3) 2 m~lch (I) va (2) thtfc hit;'n phep toan nao ? o,ung 
co the hm.1t d¢ng du<?,c khong vai ca.c b¢ khuech d'.li 
tfnh to;111 thtfc te? 

Q' 

I'e t 
-----4--------~------------------

Q 
+ KDTI 

l's 

6* Mo ta so bQ ho~t dQng clia mQt bQ Ic;>c 

2) B9 19C luc nay la BUTIERWORTH vai ham lruy~n: 

Ij(jw ) = 2 va tan s6 d:;tc tnrng la 
1 + J2j.r-x 

10kHz. Tin hi~u vao HI hlnh tam giac co tfin s6 100Hz 
va bien d¢ 1 V. Hay xac dinh hlnh d'.lng cua tin hi~u 
ra. 

3) Hay giai thfeh d'.lng tin hi~u fa "P) sau day khi t'.li 

dau vao \'c(r) la tin hi¢u hlnh vuong co tan s6 100Hz 
va bien d¢ 1 V. 

(V) 
£Ie 

0,5 

1\ r( t{ms) 

V D III 20 ° 
thOng thap b~c 2 0,5 

Ta xem xet m<;lch 19C thong IMp b~c 2 vai ham truy~n 

Ij (jw ) ::= , trong do Q la h~ s6 phi'im 
y) 1+)' :.. r-Q . 

chat cua bo loc va .r = . . . .ftl 
i) Hay xac dinh cac vung tfin s6 trong do m¢t tin hi~u 
hinh sin tan s61 co 1M coi la du<?,c truy~n qua khOng 
suy giam, bi tfeh phan I IAn, bi tfeh phftn 2 Ian (ctin 
bi¢n lu¥l ve cac truOng hqp nay theo cac gia tri clla Q). 

2) B9 lqe Ilk nay la BUTIERWORTH vai ham truyen: 

Ij (jw ) 2 va tan s6 d~c trung la 1 kHz. 
l+J2Jx .r 

Tin hi¢u vao In hlnh vuong co tfin s6 10kHz va bien 
d¢ bien d6i tlr OV den I V. Hay xac dinh hlnh d(;lng 
clla tin hi¢u fa. 

7* Mo ta so bQ ho~t dQng clia mQt bQ Ic;>c 
thong cao b~c 2 
Ta xet m'.lch 19C thong cao b~c 2 veri ham truyen 

Ij (jw ) = , trong do Q la ht;' s6 phflm 
. r 2 

I J(j-x 

chat cua b¢ lqe va x 10' 

I) Hay xac dinh cac vung tan s6 trong do m¢t tIn hi¢u 
hinh sin tan s61 co th6 coi Iii duqc truyen qua khong 
suy giam, bi vi phan I lan, bi vi phiin 2 Idn (can bi~n 
lu~n ve cac tWOng hqp nay theo cac gia trj cua Q). 

- I 

8** Dillc tinh vi phan clla mQt bQ Ic;>c thong 
cao cQng h U'ong 

1) Hay xac djnh bieu thuc ham truyen cua m<;lch sau 

dtfa tren x 10 va h~ s6 phflm cMt Q clla m'.lch (R, 

L, C) m~c n6i tiep. B9 19C nay thu¢c 10(;li nao? 

i= 0 

2) Trong vung tan s6 nao thl m<;lch tren la b¢ vi phan 
d6i vai tIn hi¢u hlnh sin? 

3) Hay str d~mg phan mem tfnh toan hlnh thuc de ve 
d:;tc tuyen ella G theo log(x) vai 2 gin tri h¢ s6 phfim 
chat Q::: 0,5 va Q = 5. 

4) Hay giAi thfeh d(;lng lIn hi¢u ra v.IV) clla m~lch vai 

L = IOmH, C = 22nF va R = 140n ho:;tc R 14n khi 

t;;ti dau vao Ve(t) la tin hi¢u hlnh tam giac co tfin s6 
100Hz, bien d¢ IV. 
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"£ (mY) 

0,01 

0,005 
t(ms) 

° 5 10 15 20 
-0,005 

R= l400 
-0,01 

",(mV) 
om 

0,005 

f--I 5 IS ~ t(ms) 

° ~ ~ 10 20 

0,005 

-O,O! R= 140 

1 \"11118 lit'h ph,J1I \'(/ \'Illig \'i phtill n;a lIuil holoe 

BIt/il d() Bow: dIU I'I/{/I' dinh IIghi(/~till iI/lng ('(ic 11111111 l'i Clio h6 Joe. 

VUllgldll ,oeao 
t- ,~"~--,---" 

-2U dBldhal !p = -1t!2 

LO(li h6loc 

ThOllg 

!p = -nl2 TI10118 i/iii h~p 

~ry= 0 Thol1g cao 

~?" -n!2 Thollg lidi rong 

T,il "Ii I lie llili nlO lill hiI'll eo Mc IlIdl) Jum 10 ('(III Iho" Il/(in Clie ai/ill 
\'lI/1 

• D/ co Ihil lill" li,h plliill: iii pll1l h) (If } fhmlc } IIfil /0 lido plWlill 

"i,IIIII") (j 2010!, (do ,WI' -20 dBliT",,"!) 
w 

,om; Ilird'lIg, 

('lllIlllill' /'(Ilig I/{'II Iheinh pilii'll C(/ hlin hi nil' h¢ loe 1,3, of lich I'hlil! IIIi 
nil'llliinil kill!' nlng hi lich plllill, IIfll hili h<ic 10 hi bol{ie -+ I'i pillill 
Ihi ((Ie fluinll I,I/(ill hi! kiuil 1>(le II/(ii) lion ('Illig hi \'1 piUIII, Tif do 1(/ co 
hrjng S(/I/, 

tJqe fillh vi phdn tJcJc linh vi pluin 

8i! lac a III >1 kH: 

8oloe b Dlie lillh \'i pluill hi ehe lim aillli Io > 10 kH: 

8(JI\iCC Khimg 1'1 philll (I'i ,,111111 k,'I') Khbllg li<ll pili/II 

leI < J() H: il) > I i.:H: 

(hili luk IOhj l'i"luinJ 

2 Dlil' 1(lIg nlll m()r hOloc 

1) Boloe 1) (() mOl lielll nillfrlll sli'llllip : G = (lIIB I'll IIIOlli(>1II1\11I Ifin SO' 

nlO 1'(li do d6;' -2() dBldhal I'll <ii pllLl/ll ~, Dlly h) /I/(/ch Il?e IlnJng 

llii'll (di ,,11(1 ;'[('110 ltin 

B(i 2) CO fII(illihn «ill Ii/II ,6'lllii;1 \'Ifi do do;' 2IJdBldhIlI I'li Iii plia It) 

11 ,No,.,) d(/(' ;illil l'i plu/II 1'(fl 1<111 so'lhiii) IIfll nilif rllllh (,(jllg IUfl1l1g CI/II 
2 

no khbllK 1111011. No n)1I co IlIilll ('(11I1(li flln si/ ((/(J l'()i do doc -20dB!dhlll 

\'I) Iii /1/111 Iii 

(lciillll1i111'i1. 

, No hi hO lich "llIill d Idll so' ('(JO, No kh6111: h)1Il dOl 

Bol9c 3) co IiI(J( rietll (lill "111 ,ollulp \'Ill 11¢ dOl' 20 <iBldh'al I'd <ii "hll Iii 

~ . No ('() rliil' lillh 1'1 pillill \'(ji I{III so' lluii) < 100 H;), N6 dm c6 
.;. 

lihll (lill 1(li 11111 sff ('(10 roj G = 1211B \',) iii 1'110 0, N 6 IJ 11191 h9 l{it 
Ihollg cao 1'61 Ire SO' klll/fc'li 11(li Mllg-i. 

2) Mach 2) I'll 3) khong 1'110 IIII)III! PllIl,lI IJlQll'iJIIJII di (/11(/, I'i rhe' F" Ov, 

Milch I) clIO 111i/nil p//(IIlIl1¢1 ,hiJII ai ijuo, 11(; sS k/;llf('" do! ('/i" I/O hi 

IG 6dB rli If! = i71, n' lhi;' F" -2v' 

3) k(;i 'Illd nia pillill hili gidllg Iii ('(): 

a) Till hi1;/1 hillil 111m 

• 10 Hz 

1,0 

O.8t--t---...... 

0,6 

0,4 

0.2 Hr.----; 

o 
-0,2 

0.4 

-0,6 

-0,8 

° 20 40 80 

M(ich 1) clIO lill hihllru\'l;/' qlla \'6i he so khukh d(li lei -2, 

Milch 2) 1'1 "llIill lin hiell mill dlllh ,'lillg /U(Olig Clia 110 

/Ji('u 11/,;11 /JOIill ltil dlin Xlilil hh'll d (hill m 

M(lCh 3) \'i "lull1lill hiell, lin hifu m Ii) hilll! mong, 

I (ms) 

100 

1111011' lin 

147 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



.lkHz 

0.8 

0.6 

0,4 

0.2 

o 
-0,2 

-0,4 

-0.6 

0,8 

difll (ip (V) 

o 0,2 

r- mach 2 (x 0,5) / . 

0,4 0,6 0,8 

Mach I I 111'111'1111111111 hiel/: lill IIlel! drill ru hi cdc Clll1g pamholl, 

r (ms) 

Ma, Ii 2) chi clw plti'!, IllIil/l) pillin ('(I hdll ImY"'11 1111(1, lill Illell drill ra fiL 
hillh .I'ill 

M(ll'iI 3) khufch do! linlufl!Ifll41dll, 

• J(X)kHz 

m~t('h 3 (x 0,2) 
0,8 

0,6 

0 

0,2 

-0,4 

-0,6 

0,8 

0 3 4 5 6 7 8 9 10 

IHa, " I) HI 2) lich 1"1111/ Iflllm;u: lill /iir;1I iI'/1i I'll h) nil' ('Illig pamhrill, 

,\4",11 31 kill/(;;'/i lidi 1/11 hihllfl! 41t111 

bl Tilllw'lI\11l1g, Glii Iri IlIIl1g hillh nia lill hi"lIkh,lc 0: <r> = 0.25 V 

• 10Hz 

U,8 
0,6 
0,4 

0,2 

o 
·0,2 
0,4 

0,6 

0,8 

I,D 

J[iIi II I I ,ho lill 
!II"I) dllllg dllil II 

,I;lach 2) ,II"' 111,11<111 Jill '11;1/ 11<;11 dilll! C(Jllg III(ollg ni" IIIlIch klu)lIg lillO/!' 
!ill hil;" IUhilllrt, ,!.iIlIWIIIIli'1I d (hili m, 

Mach 3) n 1"11/lIlil1 hifll. lill hiell ra hi cd, .\llIIg liji cdc IhOi <ficllI d61 hi"tl 
niu {liell 01' 1'110, 

• I kHz 

1.0 

0,8 

0,6 m~lt'h 3 (x (),2) 

0,4 

0.2 

0 

- 0.2 

-0,4 

-0,6 

-0,8 
(x U,5) 

1,0 
f (ms) 

0,0 0.1 0,2 0,3 0.4 0.5 0.6 0.7 O.R n q I n 

MiIlh I) tich ,)/11/1/ plullI hh;;1 dOl' ClIOlill hl('I!: till hi(;11 diill /'(/ hi ('{/e liil111 /(/111 

guir khong dOlnfl/gcollg them Iluillil ('Iuin 1I1¢lIhiflllri -D5 V(-] x()]5 V). 

Mach 2) chi ello pM/, rillillh pili/II ((;1 hlill Iru\,p'lI qua: t/II hit?u ddll I'll h) 
hinh Sill, 

,""lqch 3) /.:Iwei/t rlai lill lIi('/I h;1I 4 Mil nll/fllg h)11/ lIil6 !>Otlill/nil "Mil m¢/ 
ell/e'l/ (1dellll'll, 

• 100 kHz 

1,0 

0.8 

0,6 

0.4 

0.2 

o 
0.2 

0,4 

0,6 

0,8 

- 1.0 

difn dp (V) 

0 2 3 4 5 6 7 8 9 10 

t (J1S) 

Mach IJ I',i 2) !I,II ,.111111 fill Tai d,l11 III lila 1//(/1'11 2) II/I lIiell iI,ill ra 
hi e<lc I(/m gidc klnill!! do) ,U(lIg Tw d(ill I'll Clio IIweh I) 1111 bi<;11 {fIrm' 

«jng 1III'miluilih ,,/](1111119" hit'lllr) -{},5 V, 

Milch 3) klwe, II dilllill hipn 11'11 -Iltillllil/flig hil/llllu) IJ(/f IIII/II/; lilliin m61 
cllir;// li'dtill I'll 

3 Vdl' lillil ('/1(/ !!lOll,,) It,/(' Ihollg Iinip hmir IllIillg ('(Ill h,ie 

II Tin Itihi C!) l<i')/ S{j' /OkH: d (UII \'I/O !lIfo'!' 11'1/\,,;11 ,#/(/ /lui 1.:11611;; hi /Ii 
.Ii/\' gi'/)II, COli till \'Ili liill S{i' 50 II: I!' III \I /,/11111 :i1uch IILiy I'i Ih/ Iti ",i rlu;ng CU() \'"i hi' srr klwhh dnl I (,; Iill1 !'ill! 

Till 11it;/( hillh l'l!ring nillill dlM,' /If lie, "llliI,ill /1/01 lin /uhl ii/nit lalll gill' 
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2) Till hit-II ('() 1<111 s6' IIIOf/: d d<iu 1"/0 Irlt!'fl] qua viti h¢ so' kllllel'li 
dai -{)5 (life h) hi d,io I'lwl'() hiell li9 SIIr giam (01111191 nita), Till Ilifu I'oi 
Id" s6 20kH: .\1' In Ii, h pillill, Mach IUh \'/' th/ h) h¢ h;e Ihollg Ilutp dl;o 
I,ila l'lri he ,\lj'kJlIlI;;'h doi MIIg -{)5 d ItllI so'IM!), 

Plu'" rutill [hue Itihl d (fill .1'6' cao h): t'" = -0,5 2rr
1'il Jt'cdl , {rollg do 

fil IJ 1</11 .1'6' cdf ('<10 0/" hti 19C, he so' -f) 5 h) hi' .10 khlll);·h d~Ji 1£111 so 

Ih,ip. Till hifll hillh film gille co hihl dl) h) 60 mV "h1 co do d& 

4,8V,ms -I, I1f do lil1l1 dl((fC!;1 = 15 kH:, 

4 A 11h II1(fIIg C//a Ird k//(illg 1'<10 Clio ml)llIllly hihl sOllg 

Tdi "i,' I(ill wi'llilill rhi Ird killing Clio ('(Ie III di?11 lim IWII 1'</1 IIhie'lI so \'ifi 

'I ' " ' I " I . " V~ iR()ROo H I 110, 1i111~IIW I(/{ 1.11'1111([ lilli' la 10 lIe \'11'1 ;- '" -' ---, (Wle) 
....;, R+Ro . 

,6 Ihk II11h l'i l'iIli11, Tai ('(Ie Ifill ,wj' ('(I() lhi Ird klullIg Clio ctie ilitill 1/'(1 lim 
111m nil IIhi/ili so \'oi lid k/UIII Ii Clio {'(Ie 1(1 lliell, rl Ih/ Iii co Ih/ I'iei: 

Mach co fide lillil ['{io m61 hI) c/tia iliell £iI', Dc/sai s6'do 

/lliiv hll'lI .Illng glil' m clIO "Ill;" do la IIho 111](11 chi cdll rhdu 1111111 dhiu 

kif]]' R« Ro (R < IOkO) Iii e» Co Ie> 311F) 

Ghi ,llIi, 

I/(Jil" ,/(;J~ = J... + ....L 
" R' R Ro' 

l) Sir dllllg c, 'lig III/(t ,'i/O "6 ,ilia (II' I(li l1i,',11 A III ('0: 

\ I t.\ 

r -I 

,Iird(ll) = -R(2 + jRCm) 
iCw 

,Z' = R.llf(lij Z, 
iCUl 

21 f)ull! Ih" lui ",i,; 1'<10 ",in h,llIl!. (I Irung ,iI/ d() 1!ll'iiJ linb. Sir dung kif 
rf 1) [;-,' rliti'l' ;,-/t,jf(l.:.." \ (-j d(ill;; di~;}: clwy rtlll <fdu \'(J(i nw h(J Ull/{;( h d1:1I', 

COli dOl \'(ii tn(img hr,f[l (2)' Iii I 

3) SIr dung ql/(]n hr giii'o ('(icll vier Mng ham "hile wi phl/cmg Irinh l'j 

(Iich 1'/l1il1 Up) 

R2e2 d2 \, 
II/(/ell (2) Ih(fC hifl1 I'x = --X- dlZe (vi plllill kep) 

Vi ho khufc'/? doi linll IOtill 1111(1' 1'6 {'(Ie 11111((/C di/m IJ diem /eim vii'c hal' hi 
Ir6/ ;'tI hlillg 11';1 hi hail ('hll1~11 fun- gdv ]'(I'IIIIi'! 611 di/lh ,ha ('(Ie n;(lch trh; 
(X1'1II Ciu((mg h), 

6 M6 Id s(/ h6 110(/1 d(ll1l;' oio III¢I h6loc IhOllg liI(il) hlie 2 

£12\, 
1) Sir d(lIIg ('(I .. /tf IMI(': jw.!.: = I'') -(0 2 \' = ~ lrollg ('ill dl) 

- ill 2 

cwing 11/((' Itillil sin {(I co Ih/I<i1l111((fl1g I(ng p/lI(([lIg Irlllh vi phcln: 

1 d 21\ 
--~+ 

(OJ dl2 

liUw) 
1 + I' x _ ,2 Q . 

, 0 

'" I', 1]()11 (l)~»~ 1'(/ {I}~ »1. 
(1)6 ~j)o (O(j 

Nlu(l'(/l'.IIi'IIQ<111ti ~».l \'(j/1(;/IQ>lllIi ~»I. 
(!)o Q Wo 

NIII( 1'(11' 1I1'{1 f» tel {Q > /} hOiIc f» tc) (Q < 1/ Ihi nwch l/tl(c 
Q 

, 
JI('It ~!..-.» ~)--=- i") ~-» I , 11(1' 10 

~l)() ma Q(J}o 

.1» .~!)_ Y.> Q 
Q w() 

Du"l1 ki(;11 lIIil' ,·Id dU{fc [IUJU I/Il/II kili Q « I 

Mach sf lillie liihl ph"I' lich 1'111111 kili Q «I I") J...» L » Q 
Q /0 

«I 

Nllllnl.I',I1IJII Q < II/li J:!...« Q \'() 1/(;11 Q > I Ihi ~«l, 
(1)0 (!)o 

Mach s{ clio lill Iriht IIIB,(i/l qlla III{I hi .1'11.\' gitim khi f« fe)Q 

i<lli) I Iii Q < /) ho(/c f « It I id6) \'Iii Q > I). 

21 Tlllillit mol (111('/1 Clio 1111 hh;u hillh 1'llIillg e(1 hi/;II <II) n5 \" Nli "I; 
dll(/( /rIohl '11Ui h{.J Irc/lliing 111111" 

. Till/nit "III/II 

!I/{;II ,Ii;) nia lill l>il.'l1 .1'1' licit phlill ::; Idli: lill hifll til It) clie Cllllg 
1'"1'11"61/ (f) gi(i In lrullg Muil hi V 
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0,5 

0,498 

0,496 

Vs (V) 

_ 0,494 !-----c:-+-.,..---";_--"...,...,,_...,,...,_£(_m ... s} 
o 

7 M a Iii S(1 lui 110(1/ d¢/lg Cli1l 1/101 h6 l(i(' Ihollg ('110 /I,/c .: 

r111 pilJ(O'lig frill/r 1'1 {1/)(II1: 

_1_d 2\'x 
(t)(~ till 

1 + i;l - y2 
Q 

cPu, d"/' 
Ta ,1/' co --,-" '" -+ life /d f'" '" f'e ' hOi ri ail(1I lip ,wT e6 dallg hr'nh 

df- dr-

SllIlIt'I, ~»..L (Q < 1) \'(j nell ~» 1 (Q > I) , 
fllO Q (1)0 

, life III f' = (1'1 pluill h'le 1/111'11 
's (J)o df 

Q «I I'll ..L» ~ » Q 
Q (lJil 

I d21' /' :::::----<_. 
, (1)6 dl 2 

2) Cdc luii ehinh I Me IIlId /rOll 2IJ J {'flU rill hi~;11 rhda )/I{ill dh;1I ki~1I 

,. « ' Till hil;1I hi l'i plnlll .: !rill, Till hii'll m hao g{11II "i, \illig 

dlfO'lig khi d(1 do(' Utll rill hh;1I hillh 111111 ghir rhay d6; tir -4jsllllg.Jf WI relc 

rullg {IIII kili a¢ do, tlla fill IIii'll Iril1lt flllIl ddi lli.J( SlIlig -4/ 
Vi"" I,iI hdi hd,' ('(10 Clia [ill hil'lI kliong hi l'j 1'/11111 Illi 11(111 chI" hihl d¢ ella 
nicxtwg 

0,06 

0,04 

0,02 

Vs(V) 

o \I 

-0,02 

-0,04 

-0,06 

(\ t(ms) 

20 

.~) ClUing III qUIIlIlIlm del, ({wi Irillh hie!1 do'l !:I - \ II "Iii ~ Vo ' 
Tin hiflllhll dlro'(' qlla mOl Mil I'i pillill Id 11101 rung Till 11i"1' ,"ui/l 

Sllil 2 !till I'i p/1I111. lire It) dlfO'c 1'1 pllllil fir rllllg I/().\'. Iti .II.' Ai' Ii,'';? 
I1l1alll1 l'Iill rllllg ,hro'1lg ('0 hihl 119 I(m (irng rili -'Irim tnrO'(' CliO (il/ltihO w) 

!'I/o,mllg ,ill/ (Irl/g voi sifrin salin/olin hi\;IIj. 

Ciic gil/II tioltn 1'110 lin hi~'11 l'tlO dlf(YC IrII,\'(;il qlla hOI/II Ir!lin (h6 IIIIJlIg 
('(/Olllell,Wllli co hi"l1 d¢ IV. DII chillil h) lIifill ma [a Ifllllil S(il al(()"!" 

drl,ir. 

8 Dile (ilili I'i I'lllilln/a III¢[ h¢ Il}c Illong ('(10 Clillg IlIrli'lig 

1) Sir dllllg hi,;i, [Ilife clIO h6 (h,u lIi!;n <ip III /'I) 

R+jL(!) 
Ij(jw 

R + j ( lj~) - ((!) ) , 

N('{, duo Ih"lll ('{Ie ki hi('11 x = ~ 
(!)o 

la Ihll dlr(fe 

Ij(j(t) ) 

Tielll cdll d [dll (x-+ OJ ItL G 2UIOg(~) \'{I (jl = ~ , con 

li(;111 ('(III Ii' Itlll ,wrmo Ix -+ Xi Ie): G ",0 \'II (jJ~(), 

Mach Iliil h) h6 hJC Ihollg [Iuil' !'ifi CUI' l/Pni ('UII gio'lI!! /llil! I'I/a h6 l(ic 
hde I co (We [illit \'i ph rill Ii' hln so' [luii) 

10 lilll ;/I(/e "IUrall!! 

[rinh 1'1 pill/II nio M I()c IUIV IIu;" miill 1'5'1 lill hi,;11 hinh \'ill: 

Doi I'oj [ill 1', = V," COS(M, hien r/¢ Clio 3 ,\0' 11IIIIg fl{(fllg 

ur, 1'0-1 [ill l1iiill I'e COS(J)t ,hit'll d¢ nill 2 fl({fIIg (mg 

d vi"pillii n/a 1'11I(o)/g lrillh Irf/l ,If IU 

NIlI! \'(1)' III sf C() 

I dr'c ' 
/' =---- 1li;1I 
',' {)ruo Lit 

Tire Iii m'll Q < 1 Ihi i'L« Q I'£! IIrc, Q > / Ihi ~«..L, 
(J)o (j)o Q 

!vl(/c/t miv sf I'i pMn {ill hihl /Ii'/I f« Q,.u (do; \0'1 Q< 11 

f« '~ Ida; l'iIi Q >1 i 
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3) flt;{ll'lfdufIlIl'hti'n III/III M,J,i'l£ V lhi: 

>H=x->( -x"2+I*xJQ)/( -x"2+I*xJQ+ 1); 
>plot ({seq(20*log 1 O(abs(H(1 O"u))),Q={O.5,5} )},u=-

2 .. 2,color=[blue,red]); 

eli? d6c 
2()d R/dccal 

/ Q=5 

G(dB) 

~50 

log(x) 

2 

4) Tlf quail he I" '" _1-~ 1<1 llill d,((fC Ii, '" ± ;!':oo do; I'm mol lil/ 
.. Q'J)() dl . ~ 

iiii'll Iiillh hilI/ gick II/II sof I·a /Jilill clq vel : W() =c 
-4 -I 

6,710 rad.s 

m'lI fo 10kHz. 

Doi!'iri R /.to Dill! Q = 05 I (Ifl do; voi R = 14 Dlh! Q = 5. 

Cei/lluu ,\' n/lIg do; I'ln Q = 05 Ihi flu/eli 1111( hihl phep vi pM,I. Gili Ir! 

diell lip I'll Ii liIl/l'iii urI/II!! 1(IIg \'iJi .I1f di) hi I's J:l2 IIIV. 

Do; j'm Q 5 lhi iI(k linh ri pili/II CliO m,lCh hi clu)1I hdi mql lill hihl gid 
Ilfii'll hOlll/lt)1 dtill co liell qllall (/(;;1 iI/flh ('{il/g 11lrdllg. Til g\lplai Cll/lg mql 
\'11;1 ill;' nlll( 'f /J6 /{)(' {Mllg tldi: de IUli n> Iei'll SO'I/ ga/l \'/)1 /(/11 .1'6' COllI{ 

illfOJlgS/' dlfl/< kllII",'h dai fhll/hiliu Mil (lel/llfllfC 3.4) 
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• 

M u c tie u . 
• Thvc hi¢n m9t sO m':lch Slr dung cac d~c 
tillh tich phall, vi phfm, 19C co chQn lQc ella 
dc b(> lQe bik 1 va b~c 2. 

• Hj~u duoe cae hi¢1l tU'qIlg v~t If co lien 
quan Mn 111~Ci'ng Iva ehQn cong ngh¢ va s\! 
khong hoan hio ella dc linh ki¢n. 

DIl~u CAN BIET TRUDC 

• Phan tieh FOURIER. 

• Tlnh toan val h?un truy~n. 

• D,}e tinh vi phein va tich philll ella de b(> 
IQc. 

vi DU cAe BO Loe 
• •• 

BAe 1 vA BAe 2 
• • 

Trong ('(/c ell/({fng tn(/YC fa dd /lghh511 d(1I Ii tllI/yet, hdy girl 
10 /(l1g (lI.mg c(k )'(111 de' Ii rhl/yet ef/J d/ :11//(' 1/ghi~5m I'()i ('(Ie h(j 
/<}('. D(ic hifl/(J si' ughihl ('((II lII(JI n/i mach flil/c Ilhe'll difl1 

dllllg ch!lJ'ell mych co Sir (hlllg CliC lillli kNn "hifn d~li". 

152 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



r 
BQ tfch phan dung khuech d~i I tinh toan -------------

D~e tfnh tfeh phfll1 cua m¢t b¢ 19C thong thaI? chi gi6i hlJI1 trong vung 
t<'111 so cao va bien d¢ eua tin hi¢u ra hoi nha (xem chuong 5). Ta se 
X[IY dU'ng 11l¢1 mach tlch ph an Io<~i bi> duqc die di~u bal ti¢n tren. 

1.1. MCilCh " thuyet 
Ta xem xct mach If thuyct trcn hll1h 1. Dinh lu~t nut ap dl,.lIlg cho drtu vao 
d~IO cua klmcch d'.li tfuh lmln co dq.ng: 

- v_) 
df =0. -"---+ 

R 

I . d " I 0 ' dv~ ve Trong c le ¢ tuycn t1l11 v - = nen ta co dt = - RC 

rvbch nlly thuc hi¢n tich phan cho bat ki di¢n ap vao l1ao. 

1.2. MCilch tich phfm thlfc hi~n b~ng khuech dCili tinh toan 
thlfc 
1.2.1. Thl,fc hi~n m~ch tich phan Ii thuyet 

Ta th\fe hi¢11 111<.lch tich phan theo hlnh 2. 
Cong tac K duqc noi vao d~ c6 th~ phong di¢n tich tren tl,!. 

Rly gia tq.i thai di~m f = 0 ta eho 1~ = 0 (noi ngtm m<~eh dau vao) va d~ 
khoa K hO'. Ta se quan sat thay di~n tip dilu fa bien deli tuycll tfnh theo thai 

gian d~ dq.t den ho~e la girt tri u,. = +Vsat ho~c la 1~\ = -VSal ' trong do VSal 

Iii di¢n ap bao hoa a dilu fa cua b¢ khucch dq.i tfnh toano 
Do die thOng so eua b¢ khueeh dq.i tfnh toon tlwc nell ngay ca khi ngan 
mach dilu vao thl dien ap dilu fa cua m'.leh nay vlin khac 0 va phI,! thu¢C vao 
dicn [lp lech giiJa 2 dfiu vao va dong di¢n phan e\fe cua b¢ khuech d!;li. 011nh 
vllhe ma m'.leh tfeh ph<ln If thuyct nay khOng duQ'C su dung trong th\fe teo 

/' 

-Il p dl;Jng 1 
Ta tllI(e hilir 1II'.lCh In}lIldllir 2 I'(h di~~l1 fUI R = 1 OOko. , 
C=}()() IIF, t'e = Ov. T(,1i dei'/! /'(/ 10 Sir dl./lIg /1U/I nUIY 

hifll sOllg. Difll lip lIJl()i clIO 11I(lcll hi £15 V. 

t(s) 

l's(t) - TL081 

1:\.(t)-741 

+ 

/·1 ., 

H.1. M'.ICh ficIT p/UII1 Ii Ihllyet. 

K 

1--_-1 rC"------I 

I> 
+ 

H.2. M'.ICh fich pMlI CI.' Ihi 

90 120 240 360 480 

-2,7 -3,6 -7,2 -10,8 -13,5 

13,6 13.6 13,6 13,6 13,6 
T~/i I//(li die/II I = 0 la dl klloa K lid Vii do difll (ip ddu 
ra t's . 

To se 1/111 dltr/c ('(Ie so' /ifu frclI beillg sail cho 2 hi) 
kline; 1r d~/i kirtle n/hlll hi TLOR1 \'(/ 741: 

Hai 1I/lIff/e dii'm Clla he) khu/eli d(Ii lillil Imln co flu?' 
IMy (lltf/e Iret) hillh 3: 

f(s) ! 5 10 15 

I 's (t) 1-0,15 -0,29 -0,45 
TL081 

I :~(t) -741 I 2, I 4' ,. 6,3 

20 30 

-0,61 -0,90 

8,4 10,3 

60 

-1,8 

13.6 

• DOng di~n phan wc: 
Dong di¢n t<;ii dfiu VQO dao eua b<> khue'eh dq.i tfnh 
toan khae 0 va co gia tri kh6ng deli It) (gia tri thu0ng 
thay cho TL as 1 la: 

liol ::::; Jill = 50pA ; con eho 741 la liol = SOnA) ; 
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K 

~_~~c:...-_____ -+ 

R 

+ 

lie = 0 

H.3. AlIh 11/(0"11:5 C//a Sl/ khong hodn helD C//(/ h6 
kll//(,;'h d~/i tinh to(ln d/n h(J tich phcln, 

• Dien ap I¢ch: 

Dic'n (IP V d phdi ddt vdo gii/a 2 ddu thu(in WI dcio c/10 
ho khllc'e!7 d(li t(nh tocln de' co difn (IP ra h/ing 0 (gia 

tri tlll(/mg thtfy clio TL ORJ lei V d = O,2mV COli cho 

74J Ie) Vd = 2mV), 

Trollg ch/ do tIlY/II tinh thl' E ::::; 0 vi J..l » J, 

1) MC dinll dierl (IP ra VI' khi chi t(nh (tel1 dong difn 
p"t'in CI/C, 

Gi/I tn s{/ ('() thi nit ro Ie) hOD nhieu ,? 

2) .\lic din" difll (IP ro l\- khi chi till" dc"1 difn (ip 
Ic'c" , Gia tri sefcD th(J'nit ra Ie) haD nlliell ? 

Ta co d6 th! di¢n ap ra tren hinh 4. 

lis (V) 

15 

10 

5 

O~~--+-----------------+----. 
200 300 400 t (s) 

-5 

-10 

- 15 

H.4. D6 thi difll LljJ ra vJt) Cl;O 2 h¢ khuee'h d(li tinh 
tOc/1/ TL ORJ \'(/ 74J. 

Tren d6 thi ta co th~ nh~n thay d'mg di¢n ap ra bien 
deli tuyen tfnh thea thai gian cho den khi dlft dUClc 
di¢n ap bao hoa. 

DQ doc doi voi TL OSI la -30 mV.s-1 va doi voi 741 
, -I 

la -0,4 mV.s , 

1) Ap d"mg dinh lu~t nut cho dilu vao dao cua bQ 
khuech dlfi tfnh toan co d,.mg: 

-u_ cd(vl· -v_) . 0 --+ -10 = . 
R dt 

Trong che dQ tuyen tinh v_ = 0 nen ta co 

dv il) io 
__ I =~ hay 1\ =-t. 
dt C C 

Khi nay ta co dQ doc di~n hinh doi voi TLOSI la 

0,5mV.s-1 va doi voi 741 la O,S mV.s-
1
, tuc la xap xi 

bang nhau cho ca 2 10lfi. Vi¢c chi trnh den dong di¢n 
phAn ct,rc khong giili thfch dUClc ngu6n goe cua di¢n 
ap troi tai dilu ra cua mlfch co b<) khuech d'.li tfnh toan 
TL OS\. 
2) Khi chi trnh den di¢n ap l¢ch thi trong phuong 
trinh cho dinh lu~t nut ap dung cho dilu vao dilo cua 
khuech dlfi trnh toan trnh dUClc 0 tren ta chi dn thay 

VI' = -V d va io = 0, cuoi cung trong che dQ tuyen trnh 

,dul' Vd Vd ' 
ta co -' = - hay VI' = --t . Trong truong hQ'P 

dt RC RC . 
nay ta co d<) doc cua bien deli doi voi TL OS I In 

-1 -I 
20m V.s , can cho mlfch 741 la 0,2m V.s ' 
Vi¢c trnh den di¢n ap I¢ch da giili thfch duClc ngu6n 
goc sv troi cua di~n ap t'.li dilu ra cua cac mach co su 
dung bQ khuech d'.li trnh toan TL OS I va 741. 

Kef IWIII: 
Hi¢n tU9'l1g di¢n ap troi v~ ban chat la do sv t6n tai cua 
dong di¢n phim cvc va cua sv I¢ch di¢n ap duu vao doi 
vOi b<) khuech d'.li 741 ho~c chi do sv t6n tlfi cua sv 
I¢ch di¢n ap duu vao doi voi b<? khuech d'.li TL OSI. 
C6 th~ noi mQt di¢n tro R gifra dall vao dao va dilt d~ 
giam nh6 tae d<)ng cua dong di¢n phf:tIl cvc. 
Cling co th~ di~u chinh di¢n ap I¢ch den muc toi thi~u 
bang m<)t chiet ap m:ic VflO cac di~m thfch hQ'P cua b<) 
khuech dlfi (h.5). Vi¢c nay tuy nhien cling rat kho khan 
bOi vi di¢n ap I¢ch phu thu<)c vao nhi~'t d<) va vao sv lao 
hoa cua linh ki¢n, vi the d<) I¢ch di¢n .Jp dilu vao khong 
th~ khu tri¢t d~ dUClc. 

1 : chinh 0 
2 : dall vilO dao 
3 . dall vito thll<:t11 

4: -1-;, 
5: chinh 0 
6: illill ra 

7: +V" 

H.S. Die'u chi'nh df) Ifch difll al) WID (offset) clIO 74J 
(kill/W) CB 9R). 
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1.2.2. Th,!c hi~n mCl'ch tich phan 
D~ hi.\n che hi¢n tLrqng di¢n ap troi la co th~ thuang xuyen phong di¢n tfeh 
co tren tl:l bAng dch mAc song song vO'i no m¢t di¢n tra R' thay vi cong 
tftc K (h.6). 

Ta tim ham truy~n cua mi.\ch vO'i gia thiet b¢ khuech di.\i tfnh toan la Ii 
lUang. Ap dl:lng dinh lu~t nut cho dau vao dao cua khuech d~i tfnh 

toan: !!.s ( jO) C + ~,) + R = 0 . Tu do ta tfnh dU<;1c ham truy~n 

H ::::: ---"-''---
- 1+ jR'Cm 

Mach nay la m¢t bQ Iqc thong thap b~c I. Tan s6 cAt ti I¢ vO'i R'C va cac 

gia tri ti~m c~n t':1i tfin s6 cao la G = -20\0g(RCm) va <p 11: 

2 
Nhu v~y d6i vO'i mQt tin hi~u vao tuan hoan co chu ki T« R' C thi tfn 

hieu ra la £II' ::::: fUedl . (h.'mg s6 tfeh phan duac chon sao cho tin hieu . . RC .,. 

fa co gia tri trung binh bting 0) . 

• De luy~n t~p: Bili tljp 4 . 

2 89 vi philn dung khuech d~i tinh toan 

D~c tfnh vi pllfm cua mQt bQ lqc thong cao chi giO'i hi.\n trang vung tan s6 
thap va bien d¢ cua tin hi¢u ra hai nh6 (xem Ourang 5). Ta se xay dtp1g 
mQt m~ch vi phan 10':1i b6 dU<;1c cac diC;u bat ti¢n tren. 

2.1. M~ch Ii thuyet 

Ta xet m<,tch If thuyet tTen hinh 7. Ap dung dinh lu~t nut cho dau vao dao cua 
-/i d(u -v ) 

bQ khuech d<,ti tinh toan, la co : - + C e - O. Trang che dQ 
R df 

tuyen tinll l' = 0 nen ta co t\ ::::: -RC ddUe 
• 

, I 

M<~ch nay Ihl!c hi¢n vi phnn cho bat kl di¢n ap vao nao. Ham truyC;n cua 
fl1':lch la Wjm)::::: -jRCm. 

2.2. M~ch vi phan dung bQ khuech d~i tinh toan thl!c 
2.2.1. Th,!c hi~n mCl'ch vi phan Ii thuyet 

Ta thl,fc hi~n m:;tch vi pMn bang cach dung bl) khuech d:;ti tfnh 
toun 741 vOl di~n tro R ::::: lOkQ va tl,l C::::: lOOnF. 

V 6i di~n ap vim Iii tin hi~u hlnh tam giac bien dl) 1 V ta thu duqc 
ket qua nhu tren hlnh 8. 

Dap ung clla m<.tch nay co hi¢n tuqng dao dQng do co cQng huang gi6ng nhu 
ta d5 thay trang trlfang hqp cua bQ Iqc thong illi vOi h~ s6 phfun chat 100. 
Tren hlnh ve luang li'ng cho bi~u d6 BODE ta (hay co fl1¢t dinh c¢ng 

huang kha nhqn t~i Uin s6/0::::; 13kHz (h.9). Co hi¢n tuqng nay la do dai 

R' 

R 
---i:..==-r---o;- t> QQ 

+ 

0.6. M~/('h IU,ff1 che'di¢IJ (IP Ir6i 
1'170 hq lich pluin. 

R 

C 

I - t> ... 

I"' 
+ 

,,1 
I 

thong han che cua b¢ khuech d<;li tfnh toan. 0.7. M(}ch l'i phdn Ii thuyet. 
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j)ac tfnh vi phfm clla m'.lch khi do b, chl1n bbi hi~n tuqng c9ng huang 
(xem Chuang 5). 

liS (V) 

0,5 

0,5 

Till" fUlfil trIlY(;;1 ('1/(/ fII(/eli trc'Jn frong frll(Yng h91) h¢ 
klwei'" d~1i fillh tocill khOng phdi lei If tllang dri h¢ so' 

kll1/(;;'h d(/i khi lIa III~/('h hdi fielJ /d J..i{) WI fdn S()' ccJt 

khi he s(j' khw!('h d~1i h/ing a hi Iff. 
QIICI/1 lie giifa dien lip pln((' a 2 dci'u )'({O C11a he? khlle('h 
d(/i \'(/ di¢n lip ra hI: ~,(I +jWt) /l{)(~+ 1:'-). trong 

de) t 

I h~v ehl'lflg trJ r/ing dOl v6i Po = 1 (J"i vel tdn so Iff = I MHz, 
rid t<i'n so' ('ong 111lang Icl ('iJ 13 kHz. HCIY tfuh 11(; so' 
phdm clurt ('Ita fI/{wll. 
Luat I~l'it i1.p dl,lng cho dilu vao dao cua khuech dai 

tfnh loan co d:.,tng: jwC(~ ~-)+ -=--R=-=O. 

Ti:r do ta tinh duqc ham truy~n: 

RC 2 - ....... _ .... (0 

2n Iff 

1 + j. . .. (0 _Rf:... (0 2 . 
2n Iff 2n Iff 

Bi~u do BODE cua bien d9 va pha duqc cho tren hinh 
9. Tan s6 c9ng huang duqc tfnh nhu sau: 

1 RC 2 0 ' l' J2n lff ---t:--w = ,tuc a Wo = --, 
2n. ff RC 

10 = ~2nhR{C va Q ~2n RClff . 

80 

60 

40 

20 

t (ms) 

G (dB) 

~ H.S. DcijJ ling (,[Ia mil('h 1'1 
pluin \'(/i tin hi¢1I hillh tam gicic 
hihl dt) lV. tcln .1'0'100 Hz. 

kdtt thlJc ~I If tuang 

20dB/decat 

O~--+---~~~--~--~~~~ 

-20 

-40 

a) 

f{J(md) 

3ru2~--------------~~~------
4,5 ',-kdtt II tuang 

4 

3,5 

3 

2 

kdtt thlJc '\.. 

ru2 __________ .!~_~ _I~~~~!_Z_~ 
o 10 100 1000 le4 

b) 

I 

1e5 

tan s6 ,. 
le8 

H.9. Ddp kng ClI([ mech 1'i phdn. 

Thay gia tr, s6 vao ta duqc 10 = 12,6kHz va Q = 25. a. Bie"u do BODE b. Pha git(a Lh va VI' 
------------------------------------------~ 
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2.2.2. Thl/c hi~n m<:,ch vi phan 
Ta muon han che bOt hi9n tlfqng c(>ng hU'ang cua m~ch va tu d6 giam 
citrac he so pham chat Q ella n6. 
DOi v6i mach (R, L, C) d~ lam dU'<;1C di~u nay la chi can lang gia Iri R. Trang 
llll'Ollg hqp m~Jch Iren ta 111aC noi tiep voi tl;l C 111(>1 di¢n tra R' (h. I 0). 

TCf d6 nCll g9i ~lt) la h¢ so khuech d~li khi ha m~lch h6i ticp cua b¢ khuech 

dni t[nh toan vajli la tfill so eftt rna t<;li d6 h¢ so khucch d<;li btll1g 0 (xem 

t1e dung 2). ta tfnh dU'9'C ham truyen: 

fj(jw) = -------;----"-------:-------

1+ I +jR'Cw+ _(RiR ')c;.w2 

~ 2~ 
(d~ e6 bi6u thlk tren, trong bi6u thue thu dU'qc a VI dl;l trU'oc chi dn thay 
tra khang cua tu Oil jCw) bang Ira khang cua tl;l !TIdc noi ticp voi di¢n tra 

g (Iii jC~ III dU). 
1+ jR Cw 

Ta co th6 tim dU'<;1C bi~u thuc dan gian han Iu bi~u thuc tren khi R» R' , 

I 'j' RC H . ) - jRCw 
Po >.'> va H» -: _ (jw "" ( ) . 

Po I+j R'C+ L_ w __ RC w2 

21[IH 21[IH 

D~lt .r:::.; ~, trang d6 wo:::.; 2rr.ju ,/0 
Wo JiikH I' " ,', h' -- a tan so cong U'ong, 

2ITRC . 

Q 
( 

I I) Iii h¢ so phdm chat va A:::.; -2rr.RC/o. 
2rr.R ' C + .... ...... 10 

IH 

Air Ta tIm duqc bi6u thuc cho h?un truy~n: fj(jw) "" ') 
I . r -+ J Q-x 

Su IUa ch9n toi l!U gia tri Q = 0,5 se lam cho h¢ thOng ache d(> tai Iwn (che 

d(> voi qua trlnh qua d(> nhanh nhat). Tu cac gin tri cho tnJ6'c IH = I MHz, 
R = I OkO va C = lOOIlF, ta co R' = 2500. 

Hlnh II cho thay tren bi6u d6 BODE gin tri R' = 2500 tU'ong U'ng vai d6 
thi co h¢ so khuech d~li rat gun vai d6 thi cua b¢ vi phfm If tU'cmg. Ket qua 
nay dU'qc kh&llg dinh tren hlnh 12: dap U'ng doi vai tin hi¢u hlnh tam giue 
sc gan vai tin hi¢u hlnh vuong nhal khi di¢n tra Iii 2500. 

G(dB) R'=50il ,,-
" 

40 J. ,,/~ b¢ vi phftn If tui'mg 

20 

lanse 
Or----I~O--~~~~---+----~~~--. 

le4 le5 

- 20 

-40 

R 

R' C 

r + 

,,1 

H.I0. M~ICh 1i~1Il elll lIifll Illlg 
c(JlIg /i[{()lIg clIO h~) \'i pluin. 

• H.ll. M~ICh vi plull1 dllllg h(J 
KD1T tlll/e. Bilu d(j BODE d61 
vOi Clle gid Irf klu/c 11//(//1 Clio R'. 
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vs(V) 

0,8 I 
--, 

I 
I I 
I I 
I I 
I I 
I I 
I I 

0,6 

I I 
I 
I I 
I ; 
I I 

0,4 

I I 
I I 
I I 
I I 
I I 

I 15 
I I 

0,2 

o 
I I 
I I 
I I 

0,2 
I I 
I I 
~ I 

I ___ J 

0,41 
0,6 

-0.8 

vung duqc ph6ng d<;t 

t (ms) 

10 15 20 

t--

v,(V) 

0,8 

0,6 

R'=250n 0,4 

0,2 

I (ms) 
O~----HH~~----~-----+----~ 

2,4 2,8 2,9 

0,2 

0,4.i--_.J 

H.12. Dap [(lIg Clla m~/('h I'i pluin (lilng hi) KDTT dOl v6i fill hi~u tam gidc tOll so'100Hz hien di) IV lIng vOi 

R' 50Q, R' = 250Q, I'd R' 450Q. 

T a th,/c !ti~n m~lCh dJ xet 0' tren WI 1161 mgch nay v6i 
mi)t f]ulyphlit tin hi~lI {{l'n so'tlufp co trd kh/mg ra fd 
600Q. Ta tluty giLl tri di~n trd t011ll1 cua R' fa O. 
Hliy giai tlzich kef qud trel1 va d[fa ra phu(jl1g plliip (Ie' 
ni1{ln dlfqc gia tri R' ga'n nlutt vOi gia trf Ii thuyef. 

Tro khang ra RG ella may phat tan so thap duqc mAc 

noi tiep vai di¢n tro R'. Gia tr, toi uu clla RG + R' 

la 250n, di~u nay lit khOng th~ th,!c hi~n duqc VI 

RG = 6000. Gifi tr! tot nhat clla R' lit bAng O. 

D~ C<ii tien m'.lch trell, dill giam tro khang ra clla may 
pMt tan so thap. Ta co th~ dung k'l thu~t sau (h.13). 

6000 

H.13. Giam bOt trd khang ra nia may ph at t/in so' 
th(~}. 

May phat tin hi¢u se co tai gan Mng tro khang ra clla 
no va VI the no hO'.lt d¢llg trong di~u ki¢n tof nhat. Trb 
khang ra cua toan m~ch 13. co In. 
Di~u bat Iqi duy nhat a day 13. tin hi¢u ra yeu, chi co 
chJ..lc m V (m¢t pMn 600 Clla di¢n fip ra tit may phat). 
Trong th,!c te di¢n ap vao cho b9 vi phan co mac 
10m V eta lit dil d~ th,!c hi~n dc phfip do chfnh xac. 
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3 89 IQc chQn IQc dung khuech d~i 
tinh toan -------------

3.1. Sa do 
B¢ l<;lc rna ta nghien coo a day Iii Ix? !<;lc tfch qJ'C diu truc theo ki~u 
SALLEN va KEY cho phep thvc hi¢n nhi~u lo<:ti bq l<;lc khac nhau tlly theo 
phan tu 2 cvc duqc sU dl.lng (h.14 va 15). Ta se gia thiet cac bq khuech d~i 
tfnh toan la If tuang va lam vi~c trong che dq tuyen tfnh. 

R 

H.14. M~lch hlc SALLEN 1'(1 KEY. H.lS. B(J /fJc de' nghih1 ('Ilu. 

3.2. Hanh vi d tan so thap va tan so cao. 
T'li Hln so thap cac tl.l di~n tuang duang vOi dc m~ch ha (h.16). Luu y rfuJg 

l't- = 0 va VI the l'-. == 0 va o. M~ch khong cho tan so thap truy~n qua. 
Con t'.li tan so cao cac tl} di¢n tuang duang v& cac ngan m'.lch (h.17). 

Cling luu y riing 1,+ 0 va VI the lL 0 va 1~1 == O. Mach khong cho tan so 
cao truy~n qua. 
l\'hu vay m~ch Iii mqt bql<;lC thong dai. 

R 

......of==r ... "T-..--I + [>00 

H.16. Much loe d(1 c/1o <l 
(£III s()' flUII} , 

3.3. Ham truyen 
Hiun lruy~n ella mach tren 13: 

kjw 

R 

H.17. M~l('h IfJ(' dd c/?o 
d t<ln s()' coo, 

H(jw) = " (wo 
_w,,; +(5-k)jfD +2 

I ' 
RC)' 

(J.}u Wo 
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Aile d(lIh !tellll tmyell Clia h(J /9(' SALLEN I'({ KEY I'd fl( Lu~t MILLMAN ap dl.mg eho nut A eho ta: 
(/() suy ra 11(1171 tmY/1I ('JIll hi) h;JC trell !rilll! 1 R. 

!1 

i+ ...----, 
+-L __ ~HH + t>"" 

va: 

.uIe + Y1l\ + Y)li+ 

.u + ~ + t1 

H 
Y, (.u + (I - k )t1) + !A OJ + Y7 + t1) , 

H.lS. Gill Ink UIU b(J I(}c SALLEN "ll KEY. 

Ta co trang ehe dQ tuyen tfnh: i+ = i_ = 0, E = 0. Bi~u 
thue eho bQ ehia di¢n up t'.'-i dau VaG dao va dilu VaG 
thu~n eua bQ khueeh d'.'-i tfnh toan eho ta: 

trang do: .u = k ,r = jCw,t1 = R,!A == k + jCw. 

Thay de gia tri eua Yi VaG biliu thue tren, ta duqc 

ham truy~n: 

l!..-
V" !A. ~ 
d.. va [I == V = V . k -+ I 1 ~ Y +Y ~ --+- ~!A 

~ !A 

/f(jw) 

3.4. 51! 6n dinh clla m<:Ich 
Ta nhae h.li a day di6u ki¢n 611 dinh eua m¢t bQ Ige b~c J va b~c 2: do Ia 
da thUc Dvw) 6 mfru so ham truy6n phili co tat d de h¢ so cung Mu 
(xem Chuong 2). 

Ta eo de h¢ so cua mi'iu so Ia: ~, 5 - k va 2. Tat d d6u phai duong, tu 
Wo Wo 

do ta co di~u ki¢n 6n dinh cua m~eh Iii k < 5. 

Chit v: 
Di/II kifn 6,1 ail/Ii 1I6i frell kliong 1'6 (jll(/fl lif gi I'Oi aii'll ki411 dn din!I khi ta 
frelo ali'll "tlO clda I,a a/ill W/O tll/l~i/1 ('1;(/ h(J kIll/tell dyi tillli toall. M~/('h /I()Y 
co 2 wJng h6i tiel): nI(Jf \'()/lg frJ I'e' ati'li l'tlO thll~;/l I'l[ nI(Jt 1'0/1.'1 frJ Fe' eMil 

WIO d£1o. Ta cui I'ife (1I(}11 ('(I£' e/du \'(/0 + 1'(1 - J day leI cI/mg: frang fnfiJng 
lU;p tlln sri' fheil) tid l'ong h6i fie I) p/uli f(ic d¢lIg \'(10 dti'u w/o cillO (11.16). 

~ He luy~n t~p: Biii tcJP 3. 

3.5. Bielu do BODE 

Vi~e ve bi~u do BODE chi co y nghia khi m~ch 6n dinh, tuc \a khi k < 5. 

H¢ so khucch dt.li cua bQ 19C la: 

G = Go + 2010g J ' 
2 ( 1 )2 I+Q x-~~ 

1 = RC' 
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trong do GO = 2010g ( 5 ~ k ), x = va Q 

L¢ch pha gWa dau ra Vv va dau van ve la: <.p arg[l + jQ(X- ~ )1. 

Tiem c~n tfin so th{ip cua m<;lch thu duqc voi x ~ 0: G Go + 2010g(Qx) 

voi d¢ doc la 2OdB/decat va <.p ~ ~ • 

Tiem can tan so cao cua mach thu duO'C vOi x ~ 00: G = Go - 2010g(~) . . ., Q 

vOi d¢ doc In -20 dB/decat va <.p ~ ~. 

Gino cua hai ti¢m can tfen Ii! di~m x I: G = Go + 2010g(Q). 

M<~ch dii cho tuang trng voi m¢t b¢ lQc thoog dai 

hUOngfo ~ va diii thong t<;li -3dB In D.f 
2nRC Q 

co tan so c¢ng 

5-k B'~ dA 
2nRC' leu v 

BODE tren hlnh 19 cho phep ta quan sat h<'mh vi cua b¢ lQc: d¢ chQn IQC 
kcm khi k < 3 va d¢ chQn IQC rat tot khi k gan bling 5. CUng can phai thay 
fling pha bien d6i rat nhanh khi dQ chQI1 IQC cua bQ IQc dillg caa. 

a) b) 
G(dB} 

40 

20 

Or---~~~s=~~--~--~----+---. 

1.5 

0.5 

fP 

le5 le6f (Hz) !(Hz) 

40 

60 

-80 

H.19. Bicil (M' BODE. 

0 

-0.5 

- 1 

1.5 

a. Do rhi ('fIll G: k < 3: ht) I~)c ('h911 k9C kerl1 ; k = 4.8: h(j I~){' ch9n I~)(' lor (RC = 10-'\-1). 

b. D() fhi Clio «): pha hiI'll d6i nhallh khi k::::; 5 I,a ch~lrll khi k < 3. 

-0,6 

-0,4 

0,2 

~k=4,g 
k=2 

I I 
le5 1e6 

5'1( d(lIIg hi<'11 (M BODE rdn hinh 19 df gidi rhich di£!n 
tip ra rl7ll dl(~r(' rrhl ('(Ie hlnh r/r 20 de'n 22 dOl \'eli k = 
2 I'd k 4,R khi r~li dci'll \'(10 ra duu dell di~;n (/p hinh 
\'II/Ing hit;" d~j 0.1 v 

t (ms) 
o~~~~~~~~~~~-q~-.. 

-0,2 

-0,4 

H.20. Tin hi¢1I ra 10Hz. ~ - 0,6 

61 

.. 
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0,6 
", (V) 

0,4 

0,2 

0 

-0,2 

-0,4 

-0,6 

H.21. Till hi~1I ra 225Hz. 

H.22. Till hi¢l/ /'(/ 1 kHz (hihl a<) ad chia 5). 

Doi v6i k 2 thl h~ so pham chat Q2 0,47 con v6i 

k:::: 4,8 thl Q4,X:::: 7,1. 

1) Tin hi¢u ra 10Hz 

Co 2 each giai thleh: 

• Sir dung tinll !lrang fI,f CI;O difll (ip gifro hoi ddll dii'll 
(rtf R trong m~/('h R, L, C. 

Tan so cua tin hi~u hlnh vuong du nha d~ co th~ coi 
dap U'ng giong nhu El dap U'ng cua qua tr'inh qua d(> 
doi v6i m(>t bu6c nhay di~n up: 

- v6! k = 2, m<.tch ache d(> khong tuan ho<'m (Q < 5) , 
do do ta co d<.tng tIn h!~u xung 1611. 

- v6i k :::: 4,8, m~ch ache d(> gan (gia) tuan hoan ttlt 
dan hO'i ch~m. 

• Sir (h,mg hiell dd BODE 

D!~n ap v6i tan so I OHz n~m trong vung ti~m c~n tfin 
so thap co d9 doc 20dB/decal. Di~u nay tUO'I1g U'ng 
v6i di;l.c tinh vi phfm cua m~ch (xem ChUO'I1g 5) va giil! 
thich vi¢c m<,lCh tht!c hi~n vi phfm tIn hi~u v6i k:::: 2. 

V6i k = 4,8 cac hai co (fin so co 225Hz dw;x: khucch 
d,~i len r[lt m<;lnh. Telng eua 2 tIn hi~u t~o nen tIn hi¢u 
da quan sat duO'c, 

2) Tin hi¢u ra 225 Hz 
Tin hi¢u v6i tan so nay (mg v6i vung c(>ng huang cua 
m'.Ich, v6i k = 2 mach wO'ng U'ng v6i b9 19c co d(> 
ch9n 19C thtip (diti thong 1611). TIn hi';u dau ra lit tin 
hi~u hlnh vuong bi meo dang. 

V 6i k = 4,8 mach tuong U'ng v6i b(> 19C co d(> ch9n 19c 
cao. ali co tan so cO' ban duqc truy~n qua: tIn hi¢u 
dtiu ra la tin hi~u hlnh sin co tan so 225Hz. 

3) Tin hi¢u ra 1 kHz 
Tin hi¢u v6i tan so nay U'ng v6i vllllg ti¢m c~n tan so 
cao cua mZlch v6i d(> doc --20 dB/decal. Di~u nay 
tuong U'ng v6i d~c tlnh tfeh phan clla m~ch (xem 
Chuong 5) va giai thfch viec m~ch thuc hi¢n tich phan 
tin hi¢u v6i k 4,8 va tao ra tin hi¢u hlnh tam giuc. 
V6i k = 2 du-Cmg cong ella G khong gl:ln v6i d~c tuyen 
ti';m c~n, VI the tin hi¢u hinh tam giuc bi meo d~ng. 

4 M~ch co tl;l (di~n dung) chuy~n m~ch 

4.1. Mo phong m<)t di~n tre, bang chuy~n m~ch m<)t tl;l 
di~n 
Ta xet m~ch tren hlnh 23, trong do khoa K duqc chuyt1n qua lai, bi~u d6 
thai gian cua no duqc cho tren htnh 24. 

Gia thiet luc dtiu di¢n up UI va U2 1a m(>t chi~u (VI > U2). Trong che d(> 

xac l~p cac bien deli cua 1I(t), giCra hai gia tri Um<lX va Umin, Ul tu{U) hoan 

v6i chu ki T(' (h.25). 

K (2) i2 .. 

R 

",·,1 

H.23. Ngllyen {(I!' 1116 phong III(H 

difn {I'd hell/g 1'11IIyeil fII~/('h mot 
fl,l difn. 
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Ta eh9n gOc thai gian (t 0) la thai dj~m khoa K ehuy~n ti.r vi trf (2) sang vi 

lrf ( I ). Tl.l C dtn;;c m.lp di¢n qua di¢n tra R tlr ngllon V I Ilell ta co th~ viet: 

-l/(t) C 'd' 11(£) 
t tl1 a +--= 
1 R dt' dt r r 

trong do RC Jil hang thai gian cua m~eh. Tfch phan bj~u thue tren ta 

thu (hrqe: tI(t) = Wmin VI k -~ + VI (0 S;! < ~. ) 

T~~i thai di~m ! thl dien ap tren tu III : 2 . . 

( 7~) II -
2 

_1; 
VI)e 2r+V1 

Gmg If IU~lI1 tuong tt! nhu tren ta co duqc bi~u thlie: 

1I(t)=Wmax V 2 )e r +V2 (~ S;t<7;) 

Nhu v;:ly t~li thai di~m t = Tc tbl di¢n ap tren ll,l I~l: 

1/(7;.) Vmin = (Umax V 2)e +V2 

Ok gia tr! Vmax va Vmin III d.c nghi¢m phiii tIm cua h¢ phuang trl11h: 

f 
~ 

,-Vmine +Vmax V10-e-2r ) 

tlmin -Vmaxe =V2(l-e 

_T, 

V, +Vje 2r , 1 

tl!' do tn tfub duqc: Vmin - _~. va lJ max 

l+e 2r I+e 2r 

Nbu v~y, tai trang thai (1) tl,l nh(l11 di9n tfch (/ = C( V max - V min) ttr nguon 

U I va t<~i tr~llg thai (2) tl,l tn! h~i di911 tfch n~ly cho nguon V2. Cuang dQ 

dong di9n trung bll1h Ch~ly tlr nguon VI sang V2 In.: 

. . q V V) < IJ > = < h > = - == -'---"---T- ( j - 2' 
~ T7; _.L 

1 + e 2r 

Nlnr v~y tl,l chuy~n m~lch m6 phOng m9t di¢n tra tuang duol1g co gia tfi: 

~. 

Nt''! = C ~. co th~ di~u ehil1h duqc b.1ng ttin so chuy~n m •. lchJ; =; . 
1-e-Zr 

Nc'lI tll C bi phong n~p nhanh (N co gin tr! nit nh6) thl hang so thai gian 

r RC Ia r<lt nh6 so vO'i chu kl chuy61 mach Tc Bi~ll thlic cho di9n tra 

tlTong duol1g sc don gian di va bang Re!1 = C Cj~.' 

Ok kel qU<l truOc day v5.n con dung ache d9 bien thien, nell ehu kl T cua 
de tin hi¢u /II (I) va 112 (1) In. Jan so v6i elm kl chuy~n nU,lch 7; .. 

H.24. D(} tbi tll(yi gian Clio ('(Ie 
tr~lIlg fluli ('III/yell rtt~/('h. 

U (I) 

o Tel2 Te 

H.25. Biin d6i cri([ 1/(1) trong chl 
d9 .I(1e 1~/p. 
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Trong di8u ki¢n nay trong su6t elm kl chuy~n m<,lch Tc cac tin hi¢u IIj(f) vii 

u2U) thl!c te vllil giu nguyen cac gia tIi va cac tfnh toan tmac day vllil dung. 

Sau day la gia thiet rling bat d5ng thl.1'c T «~. «T luon duqc thoa man 

sao cho m<,lch v6i cac tl,l chuy~n m<,lch luon st! dl,lng duqc trong che dq 
xoay chi8u. Trong di8u ki¢n nay tl,l chuy~n m<,lch luon co hanh vi nhu mqt 

di~n tra co tr, sO' Req C~ duqc di8u khi~n bang tAn sO' va ta se kf hi¢u 

no nhu a tren htnh 26. 

• f)~ luy~n tl)p: Bili t(ip 7. 

4.2. BQ tich phan dao pha dung tlJ chuy~n mfilch 
Ta xet nguyen If duqc st! dl,lng tren hll1h 27 d~ thl!c hi¢n mqt bq tfeh phan 
dao pha btmg ttI chuy~n m<;tch. Djnh lu~t nut t<,li dilu vao E_ viet nhu sau: 

1I1(t) Cdll,(t) 'd' ) Co r ) 
II R cit' tu 0 dt = (/ =-c Je/ll(t . 

Hang sO' thai gian T Cc.; cua bq tfeh phan co th~ thu duqc rAt chfnh 
Ole 

xac, mqt m~t VI tan sO' chuy~n m'.lch /., co th~ di~u khi~n dli dang, m~t 
kh:ic trong cac m<,lch t6 hqp thl ti sO' giua 2 di¢n dung co th~ thl!c hi¢n 
chinh xac duqc. 

4.3. BQ IQc vfiln nang b~c 1 dung cac tlJ chuy~n mfilch 
D~ thl!c hi~n duqc mach nay (h.28) ta can den mqt bq tlch phful dao va 
hai bq c¢ng. 

Trong che d¢ di~u hoa cac tin hi¢u dl.cqc t<,lO ra g6m: 

• tai duu ra cua b¢ t6ng th(c nhat: fl.,11 fl.c + 

• t'.li dau ra cua b¢ tfeh pilan v6i hting sO' thai gian T: = VI' jon -- I 

Tu do Mng cach kht! fl.'I]. ta thu duqc ham truy~n giUa tin hi¢u dau vao E 

va d,lu ra 5 I va dlng la ham truy~n cua b¢ 19C thong cao b~c I: 

H 
_ _ jon 

1- -
fl." I + jon 

Tuong t~r ta thu du<;Jt ham truyen giua tin hi¢u dau vao E va dAu fa 52 va 
cling Iii h~lm truyen cua bq 19C thong thap b~c I: 

H 
fl.s2 

-2 fl." 1+ jWT 

Tai dau ra cua b¢ t6ng tM 2 ta thu duqc: fl.,1'3 fl.,ll + fl.11 va tu do ta dU<;Jt 

ham truy~n gilia tin hi¢u dau vao E va datI ra 53 va ding la ham truy~n 
cua bq djch pha b~c I: 

Tan sO' ciit ti l¢ v6i Wo 

phan. 

cua cac bq 19C se duqc chinh theo bq tfeh 
T 

64 

_____ I~.~-)~~~C-------
.. 

u(l) 

H.26. Ki hifll CliO nu)t dien trd 
Iif<lllg duong fl.' chllyl;;, fJl~lch.-

lI(!) = Ri(f), 

H.27. M\ICh fich phcin ddo diing 
t~J c/llIYti/l f11(lCh, 

H.2S. B9 /{)(' l'\l!l !l(Ing h(ic 1 
dling !If chuye'n lI/\lch. 
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4.4. BQ IQc thong dai co tan so cQng hudng bien d6i dlJ'C:1c 
£)~ thuc hi¢n duqc m:Jch nay ta din den hai b(l tlch phan dung tl:l chuy~n 
rm.tch va hai b(l c(lng. Vi m:Jch MFIO (h.29) chua ben trong no dc b9 
ph(tn nay V~l VI the no cho phep th\fc hi¢n duqc cac IO:Ji bQ iqc khac nhau 
nhu b9 lqc thong tMfp, b9 lqc thong ca~, bQ lqc thong dai, b9 lqc chin 
dii ... (xem hdi t~ip 4). 

3 5 2 

4 f f + 

15 

6 

Tren hlnh 30 lil sCi d6 cua b9 lqc thong dai co tfin s6 c(lng hlremg bien d6i 
duqc. 

"t5V 

Sa d6 nay co th~ dtrqc slr dl:lng trong may philn tlch ph6 (h.31). 

Ti n hi{:u din 

1h&n lfeh 

Kht! cae rhanh 
philn l!in so cao 

clIa lin hieu 

L;>c thong lhap 

IO~ 

Quet bang lay ho~c b¢ 
tao XUI)" n"\n" Clra ...... • 1:"C' t::o 

L;>c ch9n 19c 

1l 
10 

Khlf cac lhanh philn t!in 
so cao do bi? 19C chuy6n 

mach lao ra 

L9C lhonglhap 

IO~ 

t Di~n <ip ti l~ .ff) 

B9 bien d6i 
Dcn may hi~n song 

ho~c yOn met 

H.31. M~lch s/rc!llllg trong nUIY p/7unlich ph6. 

165." 

~ H.29. So db ClUl VI m~lCh 
MFlO. 

~ H.30. 5(1 db etla h9 Iqc thOng 
clJi c6 t<in s6' c(Jng huang hiln 
d6idlfqC. 

PMt hi~n gia tri Den may hi¢n son 
dinh ho~c gia trj 

g 

hi~u d\lng ho~c y('m met 
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1) Xtlc dillh hdm truye'n Clia n7{ICh. CMtng minh ding 
hf sli phd'm cluJI C/I(I m~ICh k/uJllg phI! thu(jc \llio tdll 
s6' c¢ng ///(ong. 

2) Till hifll \'(10 CliO m~lCh la hinh l'/Iong do;' x/tng co 
bien d¢ O,lV WI tdn s(j~ } kHz. Hliy Sit dung m(H phdn 
me;1I tillil tmln hinh ti/ilC dl tfnh gia trf hi{J/( dl.lng ('I/O 
till hifll Fa khi ((/n S('/ C{Jllg hl((fng cuo h¢ 'fl(' hiell d6i 

fI[ 500 Hz dt;i7 }O kHz dOl \'(jj R 1 R3 = 270kQ l'cI R2 
= lOkn. (eln' tfllli dt;,1 heli h~1c nh6 11(1120). 

1'a co tM' noi gi I'e' I'iec Sit {h.mg m~l('h llciy de'till/c 
hifl1 !l/(IY ph(/II tich phd? 

1'a IIhclC 1{/i dl/1g giti tri hifll dl.iI1g Clla m¢t tin hifu 
{1/(/11 /70(111 co gill tri trung hinh h{~ng 0 Id din h{1c 2 
nia m¢t I77t{l to'llg Nnh phlf(tng CliO ('(Ie hf s(f tm/lg 

( tV' 
pluin tich FOURIER CI/a tinltiell l u V~ j. 
1) D~t 0)0 2rifo thl 

vI = 0)0 II \dt va VI = 0)0 f( [.13 VI )dt . 

Trong che dQ tuyen tfnh thl £.4 = 0, tu do ta co: 

lie t'1 -+-' + O. 
Rl R2 R3 

Khlf 1'1 va I>" ta co: 

R2 du~ 2 
+-0)0-' +O)OV. 

d(2 R3 dt S 

D6ng nhat phuong trlnh tren vai phuong trinh t6ng 
quat cua bQ 19c thong dai: 

d2
1 0) d o 1\ 2 

+-Q -dt +0)01.'.\ =A Q 
dt 2 dt 

ta co duqc 0)0 = 2rifo, Q = ~~ va A = R
J

' 

Tan so trung Htm cua b(> 19C co th~ di~u chlnh duqc 
mil khOng phai thay d6i h¢ so ph3m cMt ho~c h¢ so 
khuech dl.li. V ~y ml.lch tht!c hi¢n tot chuc nang 
mong muon. 

2) Phan tich FOURIER elm tin hit?u hlnh vuong vai 

0) l' co bien d¢Vot';li [ll1',(Il+t)T] va-Vot<.ti 

[(II+~)1',(n+l)T] Iii: 

v " sin«2p + l)wt) 
TC OL.o 2p+l . 

p'2: 

Bien d(> hai b~c J/ cua tfn hit?u dau ra la I H (njO) )1 (/1/ ' 

tu do ta tinh duqc gia tri hit?u dl:lng cua tin hi~u ra Ut: 

e; "IH«2jH J)jO) )1
2 

fl., 2V(J L. 2 
TC 1''2:0 (2 P + I) 

VI dl:l dung chuang trtnh MAPLE (h.32): 

hien dQ (V) 

0.08 

0,06 

0.04 

0,Q2 

O~~~----~----+---~~---++ 

2000 4000 fo 6000 8000 10000 

H.32. Ph/in tiell phd Clla m¢t fin hieu hillh l'IIOl1g dOl 
xllng. 

> # H ham truyen 

> H:=x->A*x/Q/(1 +1*x/Q-xIl2); 
> #Bp bien do cua hai bac 2p+ I 

> Bp:=4/Pi*VO(abs(H((2*p+1 )*f/fO)))/ (2*p+1); 
>f:= 1 OOO;A:=-1 ;Q:=27;VO:=0.1; 
> # U dien the hieu dung 

> U:=sqrt(evalf(sum(BpIl2,p=O .. 9)/2); 
># ve dothi 

> plot(U,fO=10000); 

Tren hlnh 32 ta hru y ding bien dQ cua cac dinh ti It? 

vai J In va dQ rQng cua chung tang len khi to tang (vI 

i"'j' = Q/'o tang len khi j() tang). Bien dQ cua dinh dau 

" I' - I 4A 1I 0 09 V I' . , . h" d ., tlen a cO' J2. n V() "" •. a gta tf! It;U I:Ing cua 

hili b~c 1. 

166) 
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f>IEU CAN GHI NHO 

• BO LQC DUNG BO KHUECH O{U TiNH TO AN 
Khi thuc hi~n me)t s6 b() h.lC ta phai Hnh den cac d<;te Hnh thl!e ella cae Hnh ki~n dlrqe sir dl,mg. Cac be) 
Heh pMn va vi pMn dung bi) khuceh d~i Hnh toan la hai VI dl.l. 

R' 

C R 

R' C 

r 
t> 

"1 

+ 

"1 

b<.l Hch pMn b() vi pMn 

• BO LQC DUNG TU CHUYEN MI;\CH 
Mach dung tl.l chuy~n m~eh eho phep till,i'e hi~n cae bi) 1<.)( co nhung d .. e Hnh phl.l thuoe vao ml)t d~i 
Im.mg de thay d6i (thi dl.l tun so ella tin hi¢u dieu khien). Chung duqe st'r dl.lng ngay cang nhieu trong 
ngimh dien tir. 

bl) Heh phan dung tl.l ehuyen m~ch 

167 
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BAI TAp . 
Ap DUNG TRVC TIEP sAl GIANG 

1 Nguyen Ii cua mQt bQ giam nhiEm 

t
.- + i. 
UD LMl3700 1----
._"'-;;..,----' 

i.=C=O 
i,=guo 
g=19.31p 

Vi mach LM 13700 la m¢t b9 chuy~n d6i d¢ dlin 
truyen che t'.IO bang cong ngh¢ m~lch tfeh h9p. 

N6 dUQ"c d(tc tru11g b6"i quan h¢ i,= gilD giii'a dong 

di¢n ra i" di¢n ap vi sai liD 6 d;'lu vao vii d¢ dan 

truyen g. g c6 quan M vai dong di¢n dieu khi~n Ip 

thong qua bi~u thUc g = 19,3/fl (trong do g co thu 

nguyen Iil sicmen, con If! la ampe). 

+ 
+ i. 
LMl3700 

", l-
e .< 

lp 

1) 01ung minh r[lI1g trong dai thong clla mq.ch thl 
l11<,lch tfen b l11¢t b¢ 19C thong thflp b~c I co h¢ so 
khuech d<~i khong phu thu¢c vao 11'" 

2) Bi6u dien tan s6 cat cua m~lch theo r, R, C va I", 

3) M~lCh tren dUQ"C Slr dl)ng trong cac b9 giiim nhieu 
(Dynamic Noise Limiter ho(tc Dynamic Noise 
Reductor) ma nguyen tic clla chung nhu sau: nhieu 
gay tac h;,ti nh5t trong tin hi¢u am thanh co t;'ln s6 nam 
trong khoill1g 1 kHz den 10kHz, trong khi do tfn hi¢u 
am thanh co tan 56 16n hon 2 kHz thuong d5 kh6ng 
con la dn thiet nUa. Nhu v~y chi d.n khOng che Hin s6 
cat cao Clla b9 19C d6; vai bien d¢ ella tin hi¢u dt'\ h~ll1 
cM nhieu bang cach 1~lm elm bien d() clla no yeu di. 

Hay X:1C djnh vung bien d6i c~a I" d~ cho liln 56 cat 
clla b9 19C nam trong khoiing 800Hz va 16kHz (R = 
lookO, r = 2200, C = I nF). 

2 BQ IQc thong thap b~c 2 

Xct b9 19C nhu tren hlnh ve. 

l' e 

R a R 

1) Hay xac djnh ham truyen clla m;,tch. 
Trong dieu ki¢n nao thl l11;,tch 6n djnh 

1\ 

2) Bi~u dien b¢ s6 phfim chat clla m~ch thea /I va dn 
s6 d(tc trung. Ve bi~u d6 BoDE ung vai /I = 0, I; /I 0,5 
va 11 = 0,9. Hay xac djnh dap ung clla m;,tch d6i vai 
tin hi¢u vao hlnh vuong tutll1 hoan v6i elm kl 
T« RC ho(tc T» RC ling vai cac gia trj tren clla n. 

VAN DUNG VON K1EN THI1C 

3* BQ IQc cho loa 
M¢t b¢ loa thuang g6m 2 loa: m¢t loa d~ tiep nh~n 
dc thanh phan dn s6 cao con loa kia d~ tiep nh~n cac 
thanh phfrn tfrn so thap cua tin hi¢u di¢n. Ta co; vi¢c 
bien d6i tIn hi~u di~n sang tin hi¢u am thanh la tuyen 
tinh (nh5t la khong g[IY ra sU thay dbi ve pha). 
Vi¢c phan chi a cae thanh phun ella tin hi¢u eho m6i 
loa dUQ"c th l1c hi¢n nha m¢t bq 19C thong thap va m¢t 
b9 19C thong cao vai cae ham tfuyen duai d,.mg chufrn 
hoa lUang ling nhu sau: 

HB(jw) = I ') va Hf{(jw) 
1 + J'~ - r­Q . 

trong do x = fa ifo la ttin s6 d~c trung). 

Trong m¢t s6 ling d\lng ta thuong ch9n h¢ so ph:1m 

I ,' Q I C1at =..Jj . 

1) O1m1g minh ding vai vi¢c ch9n nhu v~y thl tin 

hi¢u co tan s6/0 khong dUQ"c truyen qua. Co x.1y ra 
dieu tuong lU nhu tren hay khong khi ta trao eac dfiu 
n6i clla I loa cho nhau ? 
Trong ca hai trl10ng hQ"p, cac thay d()i cua tfn hi¢u co 
th~ nh~n biet dUQ"c. T;,ti sao? VI v~y nguai ta thuong 
thfch ch9n ham truyen clla b¢ 19C thong thap d~ cho 
tbng cua hai ham truyen b<1ng 1. 
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2) Chung minh r<lng m'.lch thlfc hi¢n thea sa d6 tren 
thon man tieu ehufrn do d6i voi m(>t gia trj d~e bi¢t 

, _. ,- R1 ' Rs 
cunenc tl so R~ va ~ . 

Hay xac djnh R2 va R 1 wong (rng voi tan s6 d(lc tnmg 

la 300Hz d6i voi dc gin tr! C = 47nF, Q = ~ (b(> 

19C thong th:fp la b(>l9C ki~u BESSEL). 

Rl 

c 

r~, 

4* Be} IQc v~n nang b~c 2 
Xet b919C nhu tren hlnh ve duoi day: 

1) Hay Xilc djnh quan h¢ gifra .t:s' .t:J ' .t:2 va 1:::3' 
2) Lam the naa d~ thlfC hi¢n dugc b9 19C thong thap, 
bQ 19c thong cao, bQ 19C thong dui, b9 19C ch£n dui 
b5.ng mach tren. Neu y nghia cua k. 
3) Hay bi~u di~n chuc nang cua m<;J.ch khi dung dc 
b(> vi philn va b9 t6ng. 

C 

5** Be}IQc thong thap cat me}t tan so 
Trang tin hi¢u am thanh thuang co IAn m(>t thanh 
pMn hlnh sin khong mong mu6n. D~ xu If tin hi¢u 
nay ta thuang Slr dl,ll1g m(>t b(> 19C thOng th:fp d~ khlr 
lu6n ell thUnh phan hlnh sin noi tren. DO chinh la 
truang h9P eua tin hi¢u lay tu may thu thanh a bang 
FM (di~u tan), tin hi¢u nay thuang Cht:td mQt th~lllh 
phtln co tan s6 19 kHz can thiet cha vi¢e rna haa tin 
hi~u fun thanh I~p th~ (stereo). 

Ch(rng minh r5.ng b9 19c tren hlnh ve sau day la m(>t 
bQ 19C thong thap errt m¢t tan s6. Hay xac dinh !fin s6 
bi khu va duang ti¢m c~n tan s6 cao (co th~ Slr dyng 
mQt philn m~m t1nh toan hlnh tMc d~ t1nh ham truY~l1 
va ve bieu d6 BODE cua m'.lch). 

010 C InF, xac dinh gia trj R d~ co th~ khlr dugc 
tan s6 19kHz. Hay xac djnh bang d6 thi dili thong l'.Ii 
-3dB. 

12C I I2c1 

C 

R12 R/2 

16C/3 I 
6CI5 

- t> 00 I-e--­
r_

R_.. .0 I + KDTI3 

R 
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6* 89 IQc thong thap b~c 2 
cae b¢ lqc thong thap b~e 2 vOi h;'lTn truy~n ehuful 

hoa la liB (jro ) . x 2 co the duqe phan Io~i 
I+J(j-x 

theo gia tri ella Q nhu sau: 
• BQ IQe BU1TERWORTH : Bi~u do h¢ s6 khueeh d~i 
eua m~eh trong da.i thong rat toe; 
• BQ lQe BESSEL: Di;ie tuyen pha eua b¢ IQe trong dili 
thong rat tuyen tfnh (tn~ nh6m Ia h&og so) ; 
• BQ IQe TCHEBYTCHEEF: Co sl! dao d¢ng vOi bien d¢ 
£ eua h¢ so khueeh d~i trong dili thong va co sl! suy 
gdlm h¢ so khueeh d~i rat nhanh. 
1) Hay xae dinh gia tr! eua Q eho b¢ IQe BESSEL va 
BUTTERWORTH tu vi¢e nghien coo cae ham truy~n t~i 
Ifill e~ x = 0 va Q ella b¢ IQe TCHEBYTCHEEF tuong 
ling vai s == IdB. 
2) Ve cae bi6u do eho h¢ s6 khueeh d~i va eho pha 
(tuyen tfnh) tuong ling. Tai nguai rat nh~y vai d¢ 
tuyen tfnh eua pha trong m¢t tIn hi¢u am thanh ph(re 
t~p, cae Io~i b¢ IQe nao co th~ duqc sii dl;ll1g eho tin 
hi¢u am thanh. 

7** Vi dl} va cac b9 IQc tich cvc 
t) Bi~u di8n t6ng quat eua ham truyen eua m<)t bO 
IQe thOng thap bl)e 2 

Chling minh r&og lII¢t h¢ th6ng co ham truy~n 

r(jro) v: = GO 7 ' 

.:...c 1 +2ajx + (jxt 

trong do Go va a la cae h<1ng so thl!e va x j ~ , 
roo 

la m(>t b9 l<,>e thOng dai v6i t:fu1 so trung tam to = ~ . 

Hay bi~u di~n dili thong llroo t<:li -3dB theo a va roo 

va tu do suy ra Q = . 
llroo 

2) B<) IQc Heh qre co tr~ng thai thay d6i 

r r 

Uo t 
I111T 

R 

tic 
R2 {1st 

I111T I111T 

XlSt bQ IQe nhu hinh ve 0 tren, trong do cae b¢ khueeh 
d~i tfnh toan duqe eoi la If tubng va lam vi¢e trong 
ehe d¢ tuyen tmh. 

a) Hay tfnh ti s6 eua cae di¢n the phue: j lli . 

b) Hay xae djnh ham truy~n ella b¢ IQe duai d1;lng 
tcing quat duqe djnh nghla trong diU t) va suy ra cae 

bi~u tMe eho Go' roO' a. va h¢ s6 ehQn Iqc Q. 
3) BO IQe Heh qrc dung tl:1 chuyen m~eh 

r--____ --..AB ... -----, 
(I) (2) 

XlSt b¢ IQe nhu hlnh ve tren. 
M¢t ph5\1 tii 2 el!e g6m m¢t tI,J di¢n C va m¢t di¢n tro 
r mAc noi tiep duqe mk thay phien va tufln hoan vai 

hai ngu6n di¢n ap m¢t ehieu co s.d.d la e I va e2 b&og 
m¢t ehuy~n m~eh 2 vj trf If tuong. Vi¢e chuy6n tu vi 
tn nay sang vi trf kia duqc eoi nhu xuy ra t(re thL Chu 
kl va tftn so lam vi¢e eua ehuy~n m~eh duqe kf hi¢u la 

Tc va J; .. BQ ehuy~n m~eh 0 vi trf (!) trong khoilng 

thm gian ling vai ntra ehu ki [nI:.,(n + ~)I:] , trong 

do 11 Ia m¢t so nguyen duong, va 0 vi tff (2) trong 
khoilng thai gian con I~i eua ehu ki. 
a) Viet phuong trlnh vi phan eho di~n ap III (t) 0 tren 

hai d5u t~l khi chuy~n m~ch 0 vi Irf (l). Tfnh /I I (t) 

trong khoang thai gian tu f = I1Tc den t (/I + 1)I:. , 

biet r&og 1: ::;; rC « 0, SI: .. 

TUC1Tlg tl!, hay tfnh di¢n ap 112(1) 02 dau tI,J khi ehuy~n 
m,!ch 0 vi trl (2) trong khoilng thai gian tu 

f = (n + 1)7; den f (11 + ! )Tc 2 w 

b) Bi~u dien cae gia tri tuc thai i t(t) va i2(t) eua dong 
di¢n cllng eap hOi cae ngu6n di~n <lP lrong m6i vi trf 
ella ehuyen m~eh va ca cae gia tr, tlUng blnh <i I (I» V~l 

<i2(t» eua chUng trong suot chu ki chuy~n mach Tc 
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c) Ch{mg minh dmg tren quan diem cih cac diiu A va 
B va d6i vai cac d~i Itrqng di~n trung binh thi m~ch 
nay co h~U1h vi nhu m¢t pMn tt'r 2 qrc co di~n tra 

tuang duang la Re' Hay bi~u di~n Re thea J;. va C. 

d) S.d.d. cua cac may phat bay gia la dc ham hinh 
sin cua thai gian co cung t!in s6 f« J;, . Li~u m;:tch 

tren co con ho<~t d¢ng nhu m9t ph!in tt'r 2 C\!C co di~n 

tra tuong duang Re nli'a hay khong ? 
e) Xct b¢lqc dung cac tu chuy~n m;:tch trong sa do a 
tren. Gia thiet 2 tu la nhu nhau va t!in s6 cua 2 b6 
chuy8n m~ch cling nhu nhau. Hay bi8u di€:n ha~ 
truyen cua mach theo cac gia trj cua tu C I' C 2 va theo 

gill tri ella dien tra tuang duang Re cho m6i b9 IQc 
dung tlJ chuy~n m~ch, 

f) DUa fa cac bi~u thUc cho Go, ())o' a va h~ s6 chQn 

lQc Q theo C], C2, C valc' 

BAIGIAI 

1 Ngll),etlif ('{fa I/I¢f bo giam IIhieu 

I) To tillh hilm truven Clio mach, Bi) khuei-h dar lillh 10cIn hIli IlfiYng Fil 
hllll rife frong ch{/di) I~ip nen la co: 

I r V =~ V =--V =aV 
_I' jCw' -- R + I' '-' _I' , 

frong do a = __ 1'_ , 
R+r 

Sir dl,lIIg ('ae dijc linil Clia LM 13700 la co: 

V = g(1';, -aV,,) 
_I jCw ' 

lit do la 11111 dual' Mm Iruyen : 

H= 'i" = a 
- ~ 1+ JCW ' 

go. 

HI/III Ifuyen ndv Ilf(fng U'ng \'(ji hI) Iq(' IhOng IMp b!}c 1 vOi h¢ .lif khuei:h 

dy! 1£1 -20loga khOng phI! fhmic rao II' I'a I'ao Idn so' ceif cao 

2) r - rg 
. fI - 2rrC(R + r) 

3) ThaI' ('(Ie gia Ifi ,wi la co: fH = alp,lrong do a = 6,74 kHz/rnA. 

VoifH = 800Hz Ihi II' =O,l2rnA con vOifH = 16kHz lhi lp 2,4rnA. 

2 Bi) IflC thOng IMp Me 2 

D;nh II/dlmll (IP dung Iyi a cho la: 

~ - ~ -I-'..="---="-R + jnCw(!:::, ~) 0, 

M(lt kh(ic cong thuc cho hi) chia di¢n ap tqi V+ clIO ta,' 

V -+ 

w) tai V _cho ta l::-

Trang cMdl) tlly/n tinh lhi l::+ l::- . Nell d!}1 x RCm L (Irong io 
d6 io' = _1_) va kMV+ va Va fa thu dwc: 2rrRC - -, . 

H 

Mach nay sf 6n dinh Ii/U (1-n) > 0, ttrc/a II < 1 (,wn m(IC 3.4). 

2) Bjng each dong nhal hieill/llfe Ifen I'Oi cong IMc Idng qual: 

la thu dlfl!c hi( so' pilain chOi ('Ila m(Jch Q 

clia l1lW'hla 

,I;, 

G(dB) 

20 

0,01 0,1 

I'd Ian so'd{ic Il'lmg 
fI 

Do;' vOi cae gia Ir! II gdn Mng 1 Ihi dU'Ong cong Clla hf so' khufie'h dqi co 
dlnh I1h911, DO! vOi {,(Ic Mn so' {'ao Ihi hi( so' khufi'h dqi gdn vOi gia Ir; tii(m 

c(in CliO n6 (dljdoc' -40 dBldkall'a9 = :rj. Talca ed( hai eua lin hieu co 
chu ki IIho hO'n RC dlu hi rfeh phOn 2 Mn. 

Trong mriYng hqp J1 0,/ cal' ClIng pambOn hi mea dqng vi hf so' khulch 

d\li khOng du gan 1'61 gia tr! tifm c(in dOL l'fYi t = 10 to, Dap ling I'oi lin 
hifll hinh vuong if dd'u vao vi IMla cae cung pambOn. DOL vOi cae hai Idn 
so'IMp Ihi hi) l<,Ie IJ mi)l hq khufJ('h d{li 1'6 hf so'khuel'b d{/i Mng 2. 

Do) vOi gia Ir! n = 0,/ va nMlla n = 05 Ihi Idl cd cac hai Clla lin hl(;// 
hinh v//ong co chu ki lim hon RC I'a 1'6 hierl d¢ IOn dlu dUlJe khufi(-/7 dqi 
lell 2 Mil, lin hi¢u Mu ra 1£1 hinh vuong 1'6 hien dqlim grip 2 Millin hifll 
d(IIIl'llo, 

T rOllg IrllClng hqp n = 0,9 Cal' hai co tan so' IOn qin eua gia Ir! 

1'0 = -2 1R dfiil dU'(fC khuei:h dai len mol cach dcil1" kl Difu niH dwc ~ rr C . . , e ,. 

hi/u hiifn Mng cac dao dq/lg gan /llu( tuan hoan d Ian so' fl{iy (xem cac 
hinh sou), 
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T»RC 
Vs (V) 

3 

1,5 

o 

-1,5 

3 

T«RC 

vs(V) 

3 Boloc cho loa 

1) Biell do 

n = 0,1 

fot 

P I 20 

-

n::: 0,1 

4,5 

3 

1,5 

o 
. \,5 

3 

·4,5 

0,09 

0,06 

0,03 

0 

-0,03 

0,06 

-0,09 

Vs (V) 

In 
II 

vs (V) 

Clio till hii'll ra duCfc tillil tilea I!li·il tMe: 

t 

QUOII he liar 1l1Cfllg 1(lIg 1'6'1 InI)t hOlo(' cut hd tall \'6fo (khi x = 1 thi t, 0). 

Tlln s6fo mh' sf hi kh" hOi mot hf tMng hllo gom 2 hO l!fc. Kel qllii eua 

I'ih loa; 116 tlln so'm/y 1'6 tlui'llgile tlui), dlf\1c. 

N (,it {(I mio uJc dallllo; Cltll 1 1011 thi 

1 . x 
-r- + J - + \ . Q 

R6 iI/llg hie l1Iiv IhI' IrllI k!J6l1g hi k/u{ lIita nhulIg he .IIY khm1(h d£!i Clia 

10/111 he Ihong hi phil Ihlloc (hili il \'(/0 Iei'll .1'6' .nmg IjUi.mh fo 1'; pha Clia 

milch Ihay d61 nil nlwuh ,f dliL S(( xoay pJw nay nghe Ilury dtfyc I'a liull 
cho kh6ng Ihe'.I'lr {hmg duyc cho ('(Ie ml;lc dicit am Ihallh. 

G(dB) 

1.2 

x 

n =0,5 v.(V) n = 0,9 

~" 6 

III 

lot 

P 15 P 

t -6 

n == 0,5 Vs (V) n=0,9 
0,045 

0,03 

0,oI5 
fot fot 

° 
-0,015 

-0,03 

-0,045 

x 

O,Ql 0,1 10 100 

2) B9 khurill dill linh 10011 11all1 viee trang che' <19 luy/n lillh 111'11 IIflf lip 
dUllg dinh lucil /lull~li (lia 1'6: 

jCm(~ t,)+UI +jCm )<~'I -t,)=O, 

\'(/ hil;i; Ih,(c cho h¢ cilia diill (I" fIJi dllu vao liIwili Clla lIola: 

T!'( do lum ding la co. 

v. =-~"-­-', R, + 

B¢ klllle('h dll; lillh 10011 2 hIm vifc Irong chl do Illyi'll lillit /11;/1 hilll Ih,te 

R6 11 ' cho h{J cilia difn tip 1\li dtill WIO IllIIdll nia nola: !::2 = -R fl.!:e ,1'0 
+ 5 + ''tJ 

dlllh Ii MIlLMAN lai da'u WIO ddo 1'110 la: 

R ~ R (R3~', + R4~'2)· 
3 4 
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TillI ,wi'dde frlmg Clia 111(11'11 It) /i) ~ va he so phi/III eMt 
2nC RIR2 

Q=l [Ii; 
2 vR;' 

~6-j ('(Ie IIi so'dii clIO lhi Rz =}RI' lI'rdo fa Ihu dut;fc Rl = 9,liIhd 

R, 13/;f) 

4 BI) l'lJnll</ng hill' .: 

A" dUlig dillil Ii MIlLM,lN: 

o lai dillll'IIO Iflio Clia h6 kluu;;il doi linh lolin I: ~ 
jCwL, + 

~+jCW 
01,/1 ddll \'(/0 lillllill Clia h6 klllllkh dai Iinh 10lln 2: 

Ta nillg co 
Ii,,: 

(tic hip/lIMe SI/II day kili ap dUllg hiPIIIMe clio hI? cilio 

• 1\1i ,Mil \',)0 Ilwdnll/a hI? khue('/J dai lillh 10011 I: ~+ 1 + j~CW V,; 

, I" , .J' 'I' kJ / h d ' 'I 'J' ; jRCw V • 1(11 (all i'(/O (lao ClUJ )9 'lIIel' w IlIIlloWI~: !2 = 2k' :.s; 
, 1 + '+ jRCw 2 

• tai £Ii/II \'iIO lilllun ella hI? khu(Ji.'h dai lil1h loan 3: b+ = 

Gill lhie! CtiC hI? klwei'h dai till II tOllll dell film vifc Irollg chi do IIIVel1 fillil 
1111' di,ill the ri Sill Nt! dl/u wio CIIII duing deil Mllg 0, Sail khi klll( IIIl)l s6' 
hie/II,I 11111 ilIWc.' 

jRCm !::" \-:, - ~ ,jRCw !::" '" k!::, + !::" + k~ I'll t, = t, 
CliOI' nlng fa CO,' 

!:::,(l + kjRCw - (RCw)2) = ~ - jkRCw'6 - (RCw)2 b 
2) Bling ('(idl doug nhdt roi ('(Ie htim 11'11,1'/1,1 1'1111,' h9 19C Ihong lhap: 

H ----"----, h9 loc lhOllg coo: H 
1+ j 8 _,2 1 + )'x - ,2 Q -

hI) lqc 

--=--- l'11 h9 101' cMII lidi: Ii = -~----'-~-
1 + " X - ,2 1 + - xl Q ' Q 

lilllli(in 1/1//1': 

N('I( = 1:::3 = () (nic die'1II {{((fug li'llg 1'61 ehllng dlft;fc n& ad'l) IhI' /J(! /1(" 

b "0> 'i, IJ h9 IDe thttp; 

b -:> 'i, lcl h~j Icll' Iho/l g ('III;; 

N(:II'i.l ::: b 0 (('(Ie dilm Il(Ofig I'mg 1'61 allt;fc no] ddi) {hi h(! 101' 

1:::2 iI) Mlo(' thong lid!; 

N('// = () (di/m IUlfltg ling 1'61 110 dlfqc nOI dill) 1'(1 t\ :: 1:::3 {c{k dilm 

1t(lfIlg (fIlg 1'61 chling d({(!f no/lieil) Ihi hI) [ge 1:::1 -:> L ho\1c 1:::3 -:> L lJ 
haloe ehcin dil;; 
T;-o;lg Idl cd cae hie/II/UfC fretl k IJ nghich ddo hf sopMIII eMI ctia mach, 

3) hong 3 hI! f/u(c rielf\li l) fhi jRCw}:::" !:::, ~ fUlfIlg I(ng \'61 \'i¢f 

fich phiin 11191 liiill, jRCw!:::", kt" + !:::" + IUlfIlg (fIlg 1'61 rifc 

Ifeh phdn 1lI¢1 liJ/lg 1'61 cae IhJllh phi/II "0 lrang ,Ill' Vi) 

!:::, b !:::", fi((fng I(ng roi I';ec In'( 2 lin hi¢lL Tir do {(/ co S(f d6 e/u(e 

niingn/a mach: 

+\ 

1: 
v 

5 B(>lo(' thollg t//(II) ('(il mOl 1<111 ,\0' 

Ta ('0 dl(t;fc clic hilu Illtre sail auy khi tip dung dllll! /11(11 111111«1 cae (fi/m: 

0: +D-=:"--=---=--12jC(j)~ 0; 

h,3 t , !::l'-6!::l'-12'C l! =0' - 2R R J w~,h ' 

(" 2!:::' - ~, 16jC(J) V _ 
, R 3 '-' 

\'II fai daul'lio aciD nla h(! kIHu';'1i d«i 1[lIh loall: 

6!::l, 2~ 3 'C 11 6 'C V - 0 R+R+ J w!:.! +5) 0),--, - , 

Slrdl,lIIg ('h[{(fug Ir/nil MM'LE (p=jw): 

>soive( (3/2/R*(Vb-Va)+6/R*(Ve-Va)-12*C*p*Va=O, 3/21R*(Va-Vb)-
6/R*Vb-12'C*p*Vb=O, 
2IR*(Vs-Vc)-16/3*C*p*Vc-2IR*Vc::O, 3*C*p*(Ve-Vd)+ 3181R*(Vf-
Vd)-3121R*Vd=O, 
3/8/R*(Vd-Vf)-3*C*p *Vf-3/2/R*Vf=O, 

6*Vb/R+2*Vc/R +3*C*p*Vf+6/5*C*p*Vs=O}, 

(Va,Vb,Vc,Vd,Vf,Vs)); 

R2C2p2 + 1 
-5 , 1 3 2 2 2 !:;, , 

16R-'C' p + 20R C p + 16RCp+ 5 
ta ,Ie dlft;fc liJi gidi: !::, 

TIt so' uta hie!; I/n'(c hi Irifl lieu 1'61 RC OJ = I, Ille Iil Idn so' hi 10(11 h6 

I , j' 1 
a 0 = 2nRC' 

Tiflll ('{in 1!l1I so'cao '" G = -lOlog 16RCw 1'61 dl) doi'la -lOdBldecal,tifm , , 5 

('(ill tei'll ,\0' Iluii) hi G = 0 \'d giao dil;//I 

Vi hila do Bo/)E\'07 x '" log Jo : 

>assign("); # gan cae gia tri 

flem Clillcoldn so'liI ~ fo' _ . ' 16 

>piot(20*log10(subs(R= 1,C=1,p=I*10Ax,abs )VsNe)) ),x=-2,,2), 
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2 -1 G(dB) 2 
3 dP------------ - -- - -- - - - -- - - - - - - log (x) 

-30 

40 

50 

De' kill' 1(111 sf;' 19 kH:, Irfll aolhi fa co X= log 10 -().4 lai hi' \'0 killl{il'h 

dlli It) -3dB, I/(c Iii rid! lirOng lirO dell 7.6kH: 

6 Ball){' thOng 11)(;'p h(je 2 

Dtfil'oi h¢ /9C: 

• BUTTEIiWOf{[}{ , IiIlinil hi: sf;' kiluedl dll!: 

De' cho h" so' khue(.h dll! chi hi "lilY db! it nM/a tall cqn 0 thi so' hrplg 

ell/fa ..1'2 p/uii Mllg 0, til do 1(/ eo Q = h' 
• BESSEL lalfnh pha cua m(lcb: tg<{l --~'--,(-1t «p <0), (C/lli 

Q(x- -1) 

Ii f(/ng I'i~c xiiI' dfllh £fJphu thlloe vao S(I Ilw)' dlff (hili eua rosrpkhf x = J j, 

V iJj kiwi min Me 3 tai lfin cqll di/1/1 0: Algx '" x - ~;' fa thu dUf/e: 

<p"'Atgx ;::,-Alg "--(l+x~) "'-"----+ ( x) ( r , ) :r x3 

Q(x2 1) Q Q Q 

D/plwlo tllY/1I tfnh Illi /on (,\in dieln 0 fa can Q = 

• TC}{EBITCHEFF: Neil t6n fa! fhi giii Irt lem nllllt eua hi: ,\0' khU!);'h alii 

G"lE hi t(li .1'2 1 __ 1_ : 
2Ql 

GlI/al = -JOJog ( 1 ( 1 - 2~2 r) , 
Kill Gmax IdB thl C (1- 2~2 r) 10-

0
,1 nell Q ",0,96. 

G(dB) 

0,1 

BUTTERWORTH --'-"'-f.J 

-20 

30 

-40 

10 X 
TCHEBYTCHEFF 

0,5 1,5 2 
x 

-0,5 

- 1 

-I,5 

- 2 

2,5 BUlTERWORTH 

Plla ([Iii 11(> Ire TCIfEBITCIIEPF khong ('() a(! ltIyfil tinh trong dd! fhong 
dil ciw, B6/oe TCIfEBtTCItEFF 1'1 fill khall!! a/We 1(IIg dung trollg ki fhudt 
rilll thallh, 

7 Vi dl,1 n/c ht? tich CI!C 

1 ) .... r==~===, Khi x -f () 

III -f I), Tql X = / tM mau J(/ ('ua hilu tMc hlnhd nillJ[ vii III IGol, 
mach itic nay fa hq thbng deii viti f(in sotrung tall/fo, 

Ddi thon:; 1(1; -3d8, 1/((' /a lai III'" it) 

? 

1+ ~Jt' ~r =2.tildo, x_l"'±2a 

Cae ughieru co.y IIgh/a I'ut Ii elui[l nll(1II aUf/c 1.1> 0) CLIa 2 phuong lrinh 
hac 2 nol Ilinla: 

2 .. d" 6wo ") ..,~,' Q 1 
(1. , flf 0 -- UJ., 6wo '" ",uwo WI '" ..,.~ , 

w() ....... 
x ±u+ 

2a) B9 khuedl dui tinh /oiin / dtlf/C 1161 1I/1/! mqt h6 khu(;c'h aai auo viti hi( 

,\6' khu{ii.'h dlli ill -/ wIIi/m viijc lrong chi do tuyen linh nell !'A = - r, 
va !::B = 0, Dtnh fu(jt 11111 ap d/fng tlli B cho ta: 

!'A 'C V. 0 7?+J ww= 

(khOng co dong dillY vao B trong h¢ khUii,'h alii J), 

Ttrdo 1 
RjCw' 

2b) B9 khu{i('h dlli tinh to(ill 3 lam vifc trollg (he' at? fUyel1 Iinll III?II 

~=O 

Dillh lu!}.t lIIif up dl;lflg tai D cho fa: 

+ (~+ J·CW)v. + hJ =0 R
J 

-, R 

(khollg co dOllgchllY \'00 D frOn}] lit? khue(:h dlli 3j. 

KllIf.l::'o fa a/We: 
RJ 1 

R2 ,R1 ( I ')' 1 + J- RCw - - .. -
R RCm 

R 'Q 
2R, va 
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T. . 
Vi 1 « ,.C «-~- nelluill) "fl S(/I/ 111(11 //1111 Iril111 ({wi d¢ IIgall. T{(cf/lg 

Tt'rd6 la co "ic hieJ'llu'rc cho III va 112: 

11,(1) ('\+("'2 e,)r(r- 1I7:)/rC 

I',) 

b) 

Tird6.· 

. I £"+(/2)7;. 
<II >=- I,dl'" 

7;. liT, 

c) Tii 1M\' < II > = < i" > . PMi'n mach 

,'oi lI/lIIl11al phalilif 2 nrc 

l/rC 

die'm A va diffll B co Ihe' 

= ((', ('2) 1'{1 < i ,IB:;" < i l > q;. «'I "'2 ) 

hie'u (Hin IIii'll tn! /l((fllg 

dwmg Clill IIIlIch 11i1i!! 1112 dilm A \'(i B 

di Nell 7; T !lrc Ii] ./: ~, f lhi 1'1 wi 1'2 hiI'll dbi CIIl{1 it trong 11'1;;1 

,/111 Ai !!ll/eh. Clie qWIII he rf lrell \'(In dill/I{ 

B9 kllwkh illfi linh /ix/n hi Ii IJfrfllg \'(1 him l'iee lrong eM db lIIyelllinil nen 

i'_= () \'() neil ling dung ilinh IlI(ll lIIilllli (Mu WJO ddo la co: 

=0. 

jl;f<il khdc dinh III(il /Juillfi dielll A clIO 1<1' 

~ !:A 'C ('I II) 'C V U --R-- + J i JJ .'::.s - !::.t\ J IW.:A = . 
e 

Khut.A lrong (,(Je phu(fng Itinh lren 10 Ihll II/(or: 

T= 

I) Taco Ihlviei. 

T 

Vii II'reIo Mug phep dOllg IIhi/lla Iilu au!)", 

- ---'--- , Wo VI) Q == 

Vi, d/flll CliO hJ Il}c loai III)Y /a I'/n so lrullg Idlll C//O no e6 Ihllhay M! 

1:) Nfl' 10 IIU/\' (lic III 

fiJi hi) tn, lId' 1i1llnh' 
f1I(/ch Mllg dff!? lId fl({l'ng dlliIng uta ell/ing II/(JI ('(kl! df ddng !ch! {(ill I/wy /lU) ".in girl nguyen dtl(1c he \'0' 

[llu1ln c/Ult CliO mach 

ti5 
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Chit! tritch nhi¢m Xl/a! ball : 

ChiJ tjch HDQT kicm TOng Giam d6c NGO_ TRAN AI 

Ph6 TOng Giam d6c kiem TC)ng bien t~p NGUYEN QUY THAO 

Bien t(ip 119; dUllg : 

vO THANH MAl 

Trinh h(,y hia : 

DOANHONG 

vO THANH MAl 

Cbe'hdn: 

HOANG THUY TRANG 

f)I~N TUHOC 
\;Ei Sl): 7K.+87 '1'6 D:\I 

In 1.000 b,in, kh6 I l) x 27 cm: [ai XI nghi¢p in H~l 'r'ly.S6 in: 22/~)11: 

56 XB: 21-323/GD. [n xong V~IIH)P luu chi~u [hang 3 nam ::.00(1 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



~ CONG TV CO PHAN SACH O~I HQC - D~ Y NGHE 
J HEVOBCO 

Dia chi : 25 HEmThuyen, HA NQi 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com


	DIEN TU HOC
	MUC LUC

