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Loi gioi thi~u 

N lfitC fa dang bUGe )'(10 f/Uf; ky c6ng nghifp h6a, hi~n 

d(li hlm nluim dua Vi¢{ Nam lrd rhilllh nube cong 

nghi¢p din minh, hi¢l1 dgi. 

Trang S~( llghi¢p each mgng to hill do, crJng tae dao [{to 

nhan ,~(C Juan giif vai tre) quan tr9ng. Bao eao Chinh 1rj nIa 
Ban Chap himh Trun/? liang Dang Ci)ng sail Vi~t Nam tqi 

Dfl-i h¢i Dang loan qu6'c Ian (hk IX dii chi r(): "Phat trien 

giao dl,lc va dao t~o IS. ffi¢t lrong nhilng d¢ng hye quan tf9ng 

thue day Sl! nghi~p cong nghi¢p h6a, hi¢ll dfli h6a, IS. dieu 
ki~n d~ phat tri~n ngu6n h!c con nguai - yeu t6 co ban de 

phit tri~n xa h¢i, tang twang kinh te nhanh va ben viing". 
QtuJn [rift chu trllang, Nghi quyit cua Ddng va Nhd flUor 

va nh¢n thtrc dllng ddn vi'ta'm (juan tr9ng eua Cht/Gllg trinh, 
giao trinh dOl vbi vi¢c nang cao chdt IU(lng dao tq.o, thea de' 

nghj cua sa Giao d~IC va Dao tq.o Ha N¢i, ngay 231912003, 

Uy ban nhdn dan thanh phiI Ha N¢i dd ra Quyet djnh s6' 

56201QD-VB eho pilip S6Giao d«c wi Dao tq.o thlfc hii(tl de' 

an bien so~n chuang trinh, giao trinh trong cac fruirng Trung 

IIrc chuyen nghii(p (THCN) Ha N¢i. Quyet dinh nay the' hi411 

s1f quan tam sau sac cua Thimh uy, VBND thanh ph6' trong 

vii(c f/(lng cao chat lUfJ"ng daD tf}O va phat trie'n nguon nhdn 

11fc Thu d6. 

Tren C(J s6 chuang trinh khung cua B(J Ciao dlf.C va Dao 

tCfo han hanh va nllti:ng kinh nghi¢m nit ra tif thlfc tit diw tgo, 

S6 Giao d«c wi Dao tgo dii chi dqo cac truong THC N {()' clnrc 

hien SOfjfl chuang trlnh, giao trlnh m¢t each khoa hrc, hi( 
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thong va crjp nhrjt nhiing kiln thuc thlfc tlin phu hfIP vb"i doi 
tU(lng hQc sinh THeN Hd N<ii. 

BQ giao trinh nay fa tai li?u gidng d(}y va h9C t~p trong 
cac truimg THCN aHa N(Ji, dong thili /a tai li¢u tham khdo 
hfiu ich cho cae truiJng co dao t(}O cac nganh kj thu~t - nghi¢p 
Vf!. va dong ddo b(}n dflC quan tam den van de' huang nghi¢p, 
dqy nghe'. 

Vi¢c to' chuc bien sogn bQ chuang trinh, giao trinh nay 
/a m(Jt (rang nhie'u hogt dQng thiet thl/c cua ngiinh giao dljc 
va dao tgo Thu do de' ky ni?m "50 nam gidi phong Thit do ", 
"50 nam thanh l¢p nganh" va huang tai ky ni¢m "lOOO nam 
Thang Long - Hil N¢i". 

SaGiao dljc va Dao t'fo Ha N(ii chdn thanh cdm em. Thanh 
uy, VBND, cac sa, ban, nganh cua Thanh phd, VI.I Giao dljc 
chuyen nghi¢p B¢ Giao d,!c va Dao t(}O, cac nhii khoa !lpc, cae 
chuyin gia ddu nganh, cac gidng vien, cac nhii qudn Iy, cae 
nhiI doanh nghi¢p dil t(}O die'u ki¢n giup dil, dong gop y kien, 
tham gia H¢i dong phdn bi¢n, H(Ji d6ng thdm dinh va H¢! 
d6ng nghi¢m thu cac chuang trinh, giao trinh. 

Doy /a Ian ddu tien sa Giao dljc va Dao tgo Ha NQi to' 
chuc bien SO(}11 chuang tn'nh, giao trlnh. Dii. dil het sue co' 
gdng nhung ehac ehdn khong trcmh khai thie'u sot, bo't c¢p. 
Chung toi mong nh~n duqe nhiing y kitn dong gop cua bgn 
dflC de'tUng buae hoan thi¢n b¢ giao trinh trong cae Ian tai 
ban sau. 

GIAM DOC so GIAo Dl)C vA DAo T"O 



Li1i n6i dSu 

M(lCh di¢fl tif cO han 1i'J giao Irinll duqc bien sogn thea de' cuong do Sd Gido 
d~JC va Dao tQo tlu'1nh phlI Hd N¢i xdy d~(IJg va thong qua. Day IG gitio trinh danh 
cho chuyen nganh dao ,«() II¢ kj thuq.t vien [rung cdp fig/mil ky thug! vien th6ng. 
N(Ji.dung bien soqll rhea l111h fhii'n ngan g(Hl, de hie'u. Cdc kiell (hue trong {oim b¢ 
giao trif/It ('() mOl lien !If hJgic chi,it che-' Giao trlnh dWfC bien soqn .vau khi do 
tham khdo rdt nll/iu tai li¢u w/mqch difll rtf {uang fI,t, dong thoi cling dWIC 51! giup 
dr! IIl1i(;( tlllll Clla ('(Ie dSllg nghifp. 

Gido fn'nh g6m 5 chuang: 

Chuang J: Nlurllg kiln thlle chung. 

CIllt(h/g 2: Mgch khuich dgi eel ban. 

ChUmlg 3: Mgch klluteh dgi chuyen dlfng. 

Chu(fng 4: M(lch '170 dao d('mg. 

Chuang 5: Die'li ('htva gidi die'li che: 

Giao tn'nh nay ('() the'du</c diing him ,aj li¢u tham khdo cho h9C sinh trung 
ca'p, sinh vibJ h¢ cao dJng cac nganh kY thUfJt di¢n tit khac. 

Trang qua trlnh bien sOl7n giao trinh, tac gid da nh~n dU<jc st! dong gop y kiln 
cua tiln SI Nguyen Van Thuan, khoa T/f d(mg hoa va Ih«c SI Nguyen Mqnh HifP, 
khoa Dam bao ky Ihu~t - H9C vi¢n Ky thu~t quan st!. Tac gid xin chan thanh cdm 
(/fz ve" sl/ giup de] quy bau do. 

M{ic du tac gid da ra'! co' gdng nlnmg giao trinh cJuic chdn kh6ng tranh kluJi 
khie'm khuyet. Chung 16i rat mong nhcJn dU<jc nhi1ng y kien d6ng gop cua nguCli sit 
dlfng de' giao trinh !Joan chinll hon. 

TACGIA 
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Chuang 1 

NHUNG KIEN THUC CHUNG 

I. KHAI QUAT CHUNG vlt TiN HI~U 

1. Tin hi~u ILlOng II! vii cae d~i ILlc;lng d~c IrLlng 

Tin hi¢u ia di¢n ap (hay dong di¢n) bi~u hi¢n d'.lng v~U ly cua tin tue, no 
mang tin tue. Con tin lue la thong baa ve tr",ng thai, ve Sl! ki¢n eua ffiql ht; V(lt 

chat nflO d6 duqc sap xep thea ffi¢t guy lu~t bat buQc. D'.lng bieu dien clJ the: 
hay g~p nhat eua tin tue 1ft tin hi¢u am thanh va tin hi¢u hlnh anh. Nha cae thiet 
bi nhu micro, camera rna cae tin tue d6 duqc bien doi thanh tin hi¢u di~n. Die 
tin hi¢u di~n nay Iii cae tin hi¢u wong tlf, 18. cae ham lien tI,Ic theo thai gian. Tin 
hi¢u wong H! co cae d'.lng sau: 

1.1. Tin hi¢u dieu hoa 

TIn hi¢u dieu hoa Iii d<;ing dien hlnh eua tin hi~u luang til co chu ky, tin 

hi~u dieu hoa thuang dU(Jc bieu dien bang bieu thuc toun hQc sau: 

S(I) ~ Sm sin (0) t + '1') 

Trang d6: 

- Bien d9 Srn iii gia tfj bien dqI6n nhat rna ham so co the d'.lt dugc. 

- Tan so goc m (rad/s), v6i ill = 21t f. Trong do f Iii tan 56, la 56 dao dqng 

to?m phan trong trong thai gian m¢t giay va co don vj do lil Hee (viet tat Ia Hz). 

Nghjeh dao ella Hin 56 f Ia chu ky T: 
1 

T ~ -(s) 
J 

- Goc pha dau <po 

Tin hi¢u Ii mqt ham so duqc bi~u dien thea thai gian thi dugc gQi 18. d'.lng 

tin hi~u hay d~ng song tin hi~u. Neu bi~u dien tin hi¢u do duai d~ng mQt ham 
so thea tan s6-thl dugc gQi Ii phd clla tin hi~ll. D6 thi bi~u dien ham so tin hi~ll 
hlnh sin S (m) dugc gQi la phd clla tin hi¢u hlnh sin. 
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VI tin hi~u hlnh sin Set) = Smsincolt chi co m¢t tan s6 COl (rng vai chu ky TI 
ncn ham ph6 cua n6 chi c6 m¢t gii tr! t~i COl' do tht ph6 cua tin hi~u sin chi co 
m¢t v1ch nhu a hlnh ve sau: 

SCt) SCw ) 

o t o wt 

D() thi thoi gian 06 tht phd 

Hlllh 1.1. DrJ thi tlUfi gian va d() thi ph/'/ CliQ fin hi¢u hinh sin 

Vi~c chuy~n ham Set) sang ham S(co) giup cho vi~c nghicn CIIu tin hi~u mQt 
cach de dang hem. 

1.2. Tin hi¢1J twin hoan va cac d~i lugng d~c trung 

MQt tin hi¢u Set) thoa mun dieu ki¢n: 
S(I) = S (I + T) 

6 mQi thai di~m t, vai T 1a mQt hang so, thl ta co set) la m¢t ham tuan 
hoan. Gia tr! nhc nhat cUa T g9i la chu ky cua tin hi¢u. 

D1ng tin hi¢u tuan haan thuang g~p la cac day xung vuong, xung tam giac, 
xung nh9n ... MOl day xung vuong duqc bi6u dien nhu sau: 

Set) 

Sm 

o t 

Hinh 1.2. Tin hifuwdn holm xllng vuong 
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Tin hi~u xung co cac thong s6 d~c tntng CC1 ban sau: 
- Bien d¢ xung Sm ta gia tri bien d¢ Ion nhat cua no. 
- D0 r¢ng xung tx ta khoang thai gian ton t;:ti cua tin hi¢u xung. 
- Chu ky T 13 thai gian nha nha't l~p l;:ti cua tin hi~u xung. 
- D¢ f0ng cua xung Q, duqc tinh thee cong thUe: 

T 
Q =-

t, 

Hay h¢ so lap day (di€n day) duqc tinh thea vr. 
Ngoai fa. con co cac kh<ii ni¢m ve d¢ r¢ng suan tfUOC. d¢ r0ng suan sau, 

thai gian quet thu~n, thai gian guet nguqc, dq slJ.t dinh xung ... 

2. Tin tii~~ so va cac d~i hrqng d~c trLtng 

Tin hi¢u s6 la tin hi¢u rai f~C thee thai gian va co bien d¢ xac dinh. Tin 
hi¢u s6 khong co san, mu6n co tin hi¢u so thl phai tht!c hi¢n qua tdnh ehuyen 
d6i tir tin hi¢u wong tt! sang tin hi¢u s6. Qua trlnh ehuyen d6i duqe tht!e hi¢n 
thee cae bu6c sau: 

- Uiy mau tin hi¢u theo dinh Iy Iffy mau. 
- Luqng tt! hoa. 
- Mrthoa. 
V(lY tin hi¢u s6 Iii. tin hi¢u n'ri r~e theo thai gian va thee ca bien dC). Tin 

hi¢u s6 chi gom hai mue gia tri duqc g9i la muc hay gia tri logic: Mue (gi<i trD 
logic I va mue (gia trD logic O. Muc logic I duqe g9i Ii bit 1, con mue logic 0 
duqc g9i Ii bit O. 

Vi dl! m¢t day s6 10010001 duqc bieu dien nhu sau: 

Bit so: 1 0 0 1 0 0 0 1 

Hd· h 
Tin hi~u 56 co hai thong 56 d~c tflIng cC1 ban, d6 Ii: 
- Bien d¢, thuang duqc guy dinh boi m¢t mue di~n ap e6 dinh la + 5V 

wang ung vOl bit I. con muc di¢n ap lit OV wang Ung voi bit 0 (co the guy dinh 
nguqe l;:ti). 

- DC) r¢ng clla bit so la khoang thai gian ton t<;ti eua bit so do. D0 r¢rig cua 
bit I luon bang dq rqng ella bit O. Tuy thuQc vio tirng h? th6ng rna d¢ n)ng elm 
bit s6 trong cae h¢ th6ng co th~ Ii khac nhau. Vi dl:l tront,: cae h¢ thong ~hep 
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kcnh lin hi¢u s6 thi dQ r¢ng bit s6 chi cO )lS, con trong cae h¢ th6ng xii Iy s6 
khac thi d¢ rQng bit s6 co the 16n han. 

3. Nhieu va Sl! anh hUdng eua nhieu den tin hi~u 

Nhieu la lo,~i ttn hi¢u khong mong muon, VI nhieu tae d¢ng v~w tin hi¢u 
lam cho [fn hi¢u sai l¢eh va mat chinh xac. 

Ve nguyen tac, nhieu r;it da d<;lng nen khong th~ xet het duqe, ta phai guy 
vc cae IOi.li nhicu nhi¢t, nhieu c¢ng, nhieu nhan, nhieu trang ... 

3.1. Nhieu nhi~t 

Nhieu nhi¢l, con gQi la t<;lP am nhi~t. Nhieu nhi¢t thuang g~p trong cae linh 
ki¢n di¢n tir nhu: den di¢n tU, Transistor, diot.. Xuat xu eua t~lP am nhi¢t lit 
nhCing dao d(mg dLIqC hinh thanh do cae phan til mang di¢n chuyen dQng thea 
nhi¢t d(1. Nhicu nhi¢t ia m¢t qua trinh ngiu nhien, bien thien thea thai gian va 
vi¢e nghicn cuu, khi.lO sat nhieu nhi¢t thuang ducyc thl!e hi¢n bang phu<mg phap 
thong kc. 

3.2. Nhieu c(mg va nhieu nhan 

- Nhicu e(mg li'L nhicu e(lOg duqc vai tIn hi¢u (dn truyen) 18m eho tin hi¢u 
(den may thu) bi sai I,!-c. Neu gqi nhieu lit N(t) va tin hi¢u (dn truycn) la Set) 
thi (t,!-i di6m thu) tin hi¢u nh~n dl1qc: X(t) = Set) + N(t). 

- Nh!cu nhan la IO<;li nhieu nhan voi tin hi~u (can truyen). Nhieu nhan 
thu·tmg gay fa dicu ehe' phl,l trang dicu ehe thong tin. 

Khi co nhi~u nhan, tin hi~u thu duoc: X(t) = S(t). N(t). 

3.3. Nhieu tnlng 
Cac hi~n tuqng xao dQng nhi~t trang cac phan ttr cua m<;l.ch di¢n, day dan 

ho.:,lc hi¢n tuqng buc x,-.t trang khl guyen deu gay ra tfn hi¢u nhieu tac d¢ng bat 
lqi den 51! truycn tin. Lo"i nhieu nay c6 m¢t giai ph6 rat r9ng nen dl1qc gQi Ja 
nhicu tra.ng. 

Dc cho'ng nhieu, ngl10i ta co th~ mng eong ~;uat may phat, tang dO nh<;ty eua 
may thu, tang tinh djnh huang cua anten dt lam tang ty so' tin hi¢u lrcn nhieu 
ho~e dung phlHmg thuc dieu che thich hQ'p, ho~c dung phuong thue thong tin so. 

n. KHAI QUAT CHUNG VE MACH DIj);N TV 

1. Khai quat chung ve m~ch di~n tit 

Cae m<;tch di~n tu- c6 nhi¢m VI,I gia cong tfn hi¢u theo nhCing lhu~t toan khac 
nhau. chung duqc phan lo~i lheo d~ng trn hi~u duqc xu IY. 
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Tin hi¢u la s6 do (di¢n ap. dong di~n) cua mQt qua trinh, sl.! thay d6i CLla tin 
hi¢u theo thai gian t<;to ra tin tue huu ich. 

Tren quan di~m ky thuij.t, ngum ta phan bi~t hai 10,!-i tin hi~u: Tin hi~u lUcmg 
tl.! va tin hi¢u so. Tin hi¢u tucmg tl.! la tin hi¢u bien thien lien tl;lc theo thai gian va 
co the nh~n mQi gia tf! trong khoang bien thien cua no. Nguqc l,!-i, tin hi¢u sola tin 
hi¢u dJ. duqc fm r~c hoci ve m~t thai gian va luqng tir hoa ve bien dQ, no duqc bi6u 
dien bang nhfrng t~p hqp xung t~i nhfrng diem do rai r~c. Do do, tin hi~u so chi lay 
m()t so hihl h<;ln gia tri trong khoimg bien thien cua no rna thoi. 

Tin hi~u co the dW1C khuech d<;ii, dieu che, tach song, chinh hru, nha, do, 
truyen d~t, dieu khi~n. bien d~ng, tinh toan (cQng, trir, nha.n, chia ... ). OlC m<;lch 
di¢n tu c6 nhi¢m VI,I thl.!e hi¢n cae thu(lt toan nay. 

De gia eong hai lOi.~i tin hi~u lUcmg ttl va tin hi¢u so', nguai ta dung hai mqch 
cO ban: M~ch lUang t~r va m<,tch s6. 0 giao tdnh nay chi de c~p den cac m<;leh di~n 
ttr lUang tl.!. Trang nhfrng nam gan day, ky Ihu(lt s6 dii phat trien m:;tnh me va dong 
vai Ira nit quan trqng trang vi¢c gia eong tin hi¢u, nhung trang lUang lai chung 
kh6ng the thay the houn to~m m<,tch lUang tl.!. nWc te c6 nhicu thu~t to<in kh6ng 
th~ thl.!c hi9n duqc bang cae m'Jch s6 ho~e neu thy'C hi¢n bang m~ch lUang tl.! thi 
kinh te han, vi dl,I: khuech d:;ti trn hi¢u nh6, d6i tan, chuyen d6i lUcmg tl.!/s6. Ngtly 
cU trang h¢ thong so cling c6 nhieu phan ttr chuc nang tuang tJ.!, neu nhu can gia 
cong tin hi¢u tuang h! a m¢t khau nao do. 

Bien d¢ tin hi¢u lien quan m~t thiet den d¢ chinh xac cua qua trlnh gia 
cong lin hi¢u va xae djnh muc d¢ anh huang cua nhieu den h¢ thong. Khi bien 
d¢ tin hi¢u nh6 thi nhieu co the Ian at tin hi¢u. Vi v~y, khi thiet ke cac h~ thong 
di9n tiI d.n lUll. y nang cao bien d¢ tin hi¢u ngay a t~ng dau cua h¢ thong. 

Khuech d:;ti tin hi¢u Ja chuc nang quan trQng nhat clla m:~ch lUang ur 
Thong thuang trang m¢t h~ thong wang tl.!, nguai ta phan ra thanh cae tang gia 
eong tin hi¢u, cac tang khuech d:;ti tin hi¢u nh6, cae tang khuech d<;li di¢n <ip, 
cac ([ing khuech d~i cong swlL. 

Trang thai gian qua, sl.! ra dai ella m<;leh tf) hqp lUang tl.! (hay con duqe g9i 

la m~eh (b¢) khuech d:;ti lhu~t toan) da chiem mOt vai lra quan lrQng trang ky 
thu~t m:;teh di¢n ttl. M~ch t6 hqp luang tl.! khong nhGng d~\m bao thou man cae 
chi lieu ky thu~t rna con co d¢ tin c~y cao va gia thanh h:;t, tuy nhien chung 

thuung duqc dung trang ph~lm vi tan so thap. SI.! ra dai eua m<:tch khuech d<~i 

thu1t toan la m(>t bu6c ngo(ll quan tr9ng lrong qua ldnh phcit tri6n clla ky thu~t 

m<;leh lucmg tl.!. Truac day, khi b¢ khuech d:;ti thu1t toan chua ra dai d5 co va so 
cae m:;teh ehue nang khae nhau. Ngay nay, nha co slJ xual hi~n eua b(> khuech 
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d'!-i thu4t toan n~n s6 luqng cac m,!-ch d6 d1l giam xu6ng m¢t cach dang k~, VI 
co th~ dung b¢ khuech d~i thu4t toan d~ thifc hi¢n nhieu chuc nang khae nhau 
nha mac m,!-ch hoi tiep ngoai thich hqp. Trang nhieu truang hqp, dung b¢ 
khuech d<;li thu~t toan c6 th~ t'!-o ham don giim han, chinh xac han va vaj gia 
thanh n~ han khi dung cae m~ch·khuech d'!-i rat r<.tc. 

Xu huang pMt tri~n cua ky thu?t m~ch di9n ti'r wong tlf la nang cao dQ tfeh 
hqp clla m<;lch (duqc d~c trung bai m~t d¢'linh kit';n), khi dq tich hqp tang thl co 
th6 che t<;lo cac h~ th6ng c6 chuc nang ngay cang hoan hIm trcn m¢t chi p (IC). 

D6i vai dc m,!-ch t6 hqp wong tlf thi nha thiet ke thuang co xu huang giam s6 
chung 10<;li m~ch, nhung l<;li tang khii nang Slr dl,lng cila t(mg chung 10,!-i. Tom 
l~i, co th~ noi co hai hu6ng phat tri~n cua ky lhu~t m~ch wang tif do la giam 
nha kfeh thuac ben trang cua m,!-ch trang che t<,io va tang tinh phe bien cila 
m<;lch trang ung dlJ.ng. 

2. Cae ling dyng eua m~eh di~n Itt 
M<,lch di9n IU dLIqC (rng dl:'ng ra't r¢ng rai va da d<;lng, sau day ta sc kc;~ ten 

mOt s6 ([ng dl,lng thuang g~p: 

2.1. Khuech d<Ji tin hi¢u 

Khuech d'!-i tin hi¢u la m¢t ung dl,lng ph6 bien nhat va nhieu nhat cila m<;lch 

di~n ti'r. Sir dl:mg rn1ch khucch d<;li de khuech d<;ti tin hit;u trong cac thiet bi di9n 
ti'r, hay noi each kM.c trang hau het cac thiet bi di¢n tu deu co cac m,!-ch khuech 
d'!-i dung de khue"ch d<,li tin hi~u. Tuy thuqc vao tung 101;ti tin hi¢u va tung ml,lc 
dich khu€ch d<,li tin hi~u rna ta co cae m<;l.ch khuech d~i nhu: M<,lch khuech d<;li 

tin hi¢u nho, khuech d<,li cong suA't lin hi¢u (bien dO Ian), m<,lch khucch d'!-i m(H 
chieu, khuech d<;li xoay chieu ... 

2.2. Dieu che va giai dii~u che tin hi~u 

Day Ja ung dl,mg cua m,!-ch di¢n t.iI dung de thu phar tin hi~u trang cac h~ 

thong thong tin lien l<;lc. Dieu che tin hi~u duqc thlfc hi¢n btmg m?ch di~n tiI 
g9i 18 m?ch dieu che, vi dl:' nhu co d.c m<;lch dieu che bien dq, m?ch dieu che 

tan s6, m?ch dieu che pha ... , cac m~ch di~n nay duqc sir dl:'ng t<.ti ben phar tin 
hi~u. Nguqc I<;li, ben thu tin hi~u dung m,!-ch di~n ti'r thu I?i tin hi¢u, rn<.tch do 
duqc g9i lit rn~ch t<ich song, vi dl,l nhu rn~ch tach song bien dO, tan so, pha ... 

2.3. Su d~ng m~ch di~n ti'r d~ t<:t0 ra cac tin hi~u 
Vf dl,l nhLI t'!-o ra lin hi¢u hlnh sin, tin hi~u xung vu6ng, tin hi¢u xung rang 

cua ... M?ch di¢n tu Io<.ti nay duqc g9i la m<.tch t<,lO dao d¢ng. Cic m~ch t~o dao 
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dong thucrng g?P 13.: M;;teh t;;tO dao d¢ng hlnh sin, m;;tch t;;to xung vu6ng, m~eh 
t;;to xung tam giae ... 

Ngoai Ta, m;;tch di¢n tu con duqe su dlJng d~ tron tan tfn hi¢u trong cae may 
thu thanh, may thu hlnh; dung d~ 1ge tan s6 tin hi¢u,IQc nhieu nguon cho cae thiet 
bi co su dl,lng m;;tng di¢n Im1i; dung d~ xu Iy va ehuy~n d6i tfn hi~u ... 

III. MACH MAc TRANSISTOR Uf6NG CvC co nAN 

1. M~ch m~c Emiter chung (Ee) 

1.t. Nh:)n biet cach mac 

M1ch khuech d<,li duqc mac Emitof chung Itt m;;tch khucch u<;li co: 
- Clfc Emitor Ia chung gifra di¢n ap (hay dong di¢n) tin hi~u vao voi di¢n 

ap (hay dong dii;:n) tin hi¢u fa. 
- Di¢n ap (hay dong di¢n) tfn hi~u vao duqc dua vao qrc Baza, va di¢n ap 

(hay uong di~n) tin hi¢u fa duqc My ra tren qrc Colector. 

1.2. Mach khuech dai Emitor 

Sau day Ia mot vi dlJ ve m'.lch khuech d~i mac Emitor chung: 

- Sa do m~ch: 

Hinh 13. MtJch khuech deJi mac Emifor chung 
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- Tac dl}.ng linh ki~n: 

+ R I va R2 la hai di~n tro dan di~n m¢l chieu dip cho cIfc Bazel (B) cua 

Transistor QI thea phuong phap philn tip. 

+ Rl la di<;n trb dan di~n m¢t chieu cap cho clJc Colector (C) clla Transistor 

0.1 v~lla di~n tra taj Clla m~ch khuech d~i. 

+ R4 la di¢n tra dan di¢n m¢t chieu cap cho qrc Emitor (E) cua Transistor 

QI theo phuang phap h6i tiep. 

+ C 1, C2 Ii d.c II! ghep tang khuech d~i. dung de ghcp giUa U, va U, vai 

m<.tch khuech c1~li. 

+ C1 IU tl! di~n n6i mat clJc E clla QI v~ thanh phftn tin hi~u xoay chieu. 

+ Di9n ap (dong di~n) tin hi¢u U,. dU(/C dua vao clJc B thong qua C 1• di¢n 

ap (dong di¢n) tin hi¢u Ur duqc lay ra trcn clJc C thong qua tl! C2 , va qrc E la 

Cl!C chung gifra Uv va U, nen mi..lch 1ft m;wh khuech d~i mac Emitor chung. 

1.3. D<)c die'm cua m~ch 

- T6ng tra vao co vai KO. 

~ T6ng Ire)' ra tir vai chl!C KQ den vai tram KO. 

- H~ s6 khuech d~i dong di¢n: Lan tir vai chlJc den hang tram Ian. 

K,=~=~=f3 
/1" 1/1 

- H¢ sf) khuech d~i di¢n ap: Lan co hang tram Ian. 

Di¢n ap tin hi~u ra co dao pha so vOi di~n ap tin hi~u vao (nguqc pha nhau). 

- Dai thong cua m~ch h~p. 

2. M~ch m~c Coleclor chung (CC) 

2.1. Nh~n biet cach mac 

M~ch khuech d~i mac ColectOf chung la m,!G:h khuech d~i co: 

- ClJc Colector (C) I;) clJc chung giUa di~n ap (dong di¢n) tin hi¢u vao vai 

di~n ap (dong di~n) tin hi~u fa. 

- Di¢n ap (dong di¢n) tin hi¢u vao duqc dua vao clJc Baza va di¢n ap (dong 

di9n) tin hi¢u ra duqc lay fa tren clJc Emitor. 

14 



2.2. M<;lch khuech d~i Colcctor 

- S(1 do m<;tch: 

R, 

C, 

--1 

j VV 

I' ---.L 

-=-VI 

~ 
--,-

1 VI{ 

Hinh J.4. Mgch khLUtch dgi mac Colector chung 

- Tac dy.ng linh ki¢n: 

+ R, va R2l3. hai di¢n tro dan di¢n m¢t chieu cap cho c1!c B clla Transistor QI' 
+ RJ la di¢n tro dAn di¢n m¢t chieu cap eho qrc E clla Transistor QI theo 

phuang phap hoi tiep, va la di¢n tn1 tiii ella m~eh. 

+ Cap di¢n m¢t chieu cho qre C ella Transistor QI' duge cap di¢n tfl!e tiep 
til nguon di¢n. 

+ C I va C2 la hai tl;l ghep tiing khuech d~i. 

+ Di¢n ap tin hi¢u vao dugc dua VaG Clfc B thong qua C II di¢n ap tin hi¢u ra 
duge lay ra tren elfc E thong qua C2, va ve thanh phan tin hi¢u xoay chieu thl 
nguon di¢n V I hi ngan m~ch t<:t0 thanh clfe C chung. VI v~y m<;lch khueeh d<,ti hi 
m~ch mac C chung. 

2.3. D:)c di~m 

- TOng trO dau vao (ng6 vao) co viti Kn. 
- TOng tro dau ra (ng6 raj nhc, khoang viti chy.c Kn. 
- H¢ so khuech d~i dong di¢n: 100 tir vai chl;lC den hang tram Hin. 

1 I, 
K, =-' =_. =fJ+l 

Iv 1 H 
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- H¢ s6 khuech d~i di~n ap: 

K 
- U, _ U, _ I 

/I - - -

U v U'I 
- Di¢n rip tin hi¢u fa khong dao pha so vai di¢n, ap tin hi¢ll vao (dong pha). 
- Dii thong eua m~ch trung binh. 

3. M~ch m~c Bazd chung (BC) 

3.1. Nh*" biet each mac 
M':Ich khucch d;:ti mac Baza chung duqc nh~n biet nhu sau: 
- Ci,rc Baza (B) la clfc chung giua di¢n ap (dong di¢n) tin hi¢u van vai di¢n 

ap (dong di¢n) tin hi~u ra. 
- Di¢n ap (dong di¢n) tin hi¢u vao duqc dua vao ClJc Emitor (£), va di¢n ap 

(dong di¢n) tin hi¢u ra duqc la'y fa tren qrc Colcctor (C). 

3.2. M~ch khuech d~i Baw 

- Sado m~ch: 

R, 

---=--VI 

1"1' 
Hinh 1.5. Mr;ch kluuFc/i d(li mac Baut chung 

Tac dl,lng linh ki¢n: 

+ R, va R2 ii hai di¢n tra dan di¢n m¢t chieu cap cho qrc B ella Transistor 

Q, thea phuong phap ph&n ap. 

+ R} Ia di¢n tra dan di¢n m¢t chieu cap eho cl!c C ella Transistor QI> 13 

di¢n tra lUi cua m~ch. 
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+ R4 dan di~n m¢t ehieu cap cho qtc E clla Transistor QI, theo phuong 
phap hoi tiep. 

+ Clva C,-la hai tl,l ghcp tang khuech d<;li. 

+ C1 la tl,l noi ClfC B clla QI xuong mat vc thanh phan tin hi¢u xoay chi6u d~ 
t,~o clfe 8 n6i mal. 

+ Dit;n ap tin hi¢u vao duqc dua vao clfc>E thong qua C I ; di~n ap tin hi¢u ra 
duqc !try ra tren clfC C thong qua C2> va v~ thanh phan tin hi~u xoay ehieu thi 
elfc B duqe noi mat ncn t<;to thanh m<;lch khuech d<;li mac clfe B chung. 

3.3. Df;lc di~m 

- T6ng tro VaG co vai chl,lc O. 

- T6ng tra ngo ra vai tram KO. 

- H~ so khueeh d<;li dong di~n: Nh6. 

K, =~=~=L~1. 
I, I" ji+l 

- H¢ s6 khuech d<;li di¢n ap: Lan co hang tram Ian. 

U U K =-1" =~ 
U U U 

V Ii 

- Di¢n ap tin hi¢u ra kh6ng co dao pha so vai di~n ap tin hi¢u vao (dong pha). 

- Diii thong cua m<;lch [(,ng. 

IV. MACH MAC TRANSISTOR TRUONG CO BAN 

1. D~c di~m cua Transistor trllang 

Transistor truang la linh ki¢n ban dan. Tuy nhien, khac vai Transistor 

luang qre, chung duqc dieu khi~n bang di~n twang nen it rieu t6n eong suar 

ella tin hi9U dieu khi~n. 

Transistor twang eung co ba di¢n qrc: Clfc nguon S (Source), clfe mang 0 

(Drain) va clfC ei.'ra G (Gate). Trong do, qrc nguon wang duong vOi Cl!e Catot 

CllU den di¢n tiI hay qre Emitor cua Transistor luang cl!c; Cl!e mang wang 

duong vai el!e Anot eua den di¢n tiI hay cl!c Coleetor cua Transistor luang clfc; 

con clfe G lUang duong vai Cl!e lu6i clla den di¢n tii' hay elfc Bazo ella 

Transistor luang clfc. 

Gifra clfc S va 0 ton t<:ti m¢t kcnh dan, d¢ dun di~n cua kcnh phl,l. thu¢e vao 

di¢n ap tren ClyC eua G. Thuang e6 sau lo~i Transistor trLIang co bim: 
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--
i 
I • I Transistor tnrO'ng I 

i. i. 
Transistor trLTOng DK Transistor tHrOng co qtC 

Bang tiep giap JFET cita each Jy MOSFET 

~ ~ , 
Kenh N Kenh P Lo~i kcnh Lm.li kenh 

-I: ! 
~ d~t san 

~ 
Kenh P Kcnh N 

~ cam ilitg ~ 

Kenh P Kenh N 

JS JS 
Hinlt 1.6. Piton /oqi T"wl~'hl()r lrubng 

Ok Transistor (rLIang co m¢t so d~c di~m nhlI sau: 
- Di¢n (ra vao rat lan, khoang v1ii MQ den viii t[i~u MO. 

- T<;tp am nh6. 
- Nhi~t d¢ Uing thi cf¢ d.1n di~n giam. 

Transistor tnIong dung de' khuech d':li, t?O dao d¢ng, phei hqp (fO khling, 
flan cfi~n co dicu khi~n ... 

Co hai JO<;li Tmnsistor trl,Tang chfnh d6 13 Io~i JFET va Jo~i MOSFET. Dti 
don gian fa chi khao sat eho l0<\li TrJllsistor JFET. 

2. M~ch mac Tra nsistor truiJng Cd ban 

M~ch khuech d<.ti dung Transistor tnrang thmJng co hai cach mac co ban db 

la each mile clJ'c nguon chung (SC) va each mac qrc mang chung (DC) va ft khi 

co cach mac clfc ci'ra chung. Sau day ta.se khao sat hai each mac nay. 

2.1. Mac cue ngu6n chung (SC) 
Cach mac qrc nguon chung wang duang vOi each mac clfc E chung clla 

Transistor luang clfc. 
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2.1.1. Nh~n biet each mac 
Ta co the nh~n biet each mac clfc nguon chung dlfa vilo hai d~c diem sau: 

- CL!c S Ja clfc chung gifra di~n ap tin hi¢u vao va di~n ap tin hi~u ra. 



- Di¢n lip tin hi~u vilo dlIqc dlIa vuo qrc G. di¢n ap tin hi¢u fa dLIQ'C lay fa 
tren cL!c D. 

2.1.2. So' do each milc Cl.tc nguon chung 

- Sa do m;;tch: 

flinli 1.7. Mqch klllle'ch d{li mac qrc nguoll c/tung 

Tren thl!c te, h9 s6 khuech d;;ti di~n ap d6i voi Transistor twang kenh N vao 
khoang 100 - 300 lan, d6i vOi cac Transistor twang kenh P thl tri s6 nay xap xi 
bang m¢t mIa. NhlI v~y, h¢ s6 khuech d~i di¢n ap cua Transistor trlIang chi 
bang mQl phan mlIai h¢ so khuech d<;li cua Transistor IlIang qrc. 

Ve m~t t~p am, ta thay rang dong di~n t<;lP am clla Transistor trlIang nha 
hem so vai dong di¢n t~p am cua Transistor llIang cl!c trong khi di~n lip t~p am 
co trj s6 cung b~c. NhlI v~y, vai ngu6n tin hi~u vim co n¢i tra cao thi dc 
Transistor twang deu c6 t~p am nha, con dc nguon tin hi¢u ~6 nQi tra thap thl 
t<).p am clla Transistor twang va Transistor llIang cl!c Ia nhlI nhau. 

2.2. each mac c\I'c mang chung (DC) 

2.2.1. NhtJn biit cach mac 

Cach mac Transistor trlIang cl!c mang chung dlIQ'C nh~n biet th6ng qua hai 
yeu to sau: 

- Cl!c mang (D) la cl!c chung giG'a di9n ap tin hi9U vao va di9n ap tin hi¢u ra. 
- Di¢n ap tin hi¢u vao dLIQ'C dlIa vuo qtc G. di¢n up tin hi¢u ra dlIq'C lay ra 

tren cl!c S. 
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2.2.2. Sa do cach mac c,!c mang chung 
- &id6 m~ch: 

R, 

Hinll 1.8. M«ch khue'ch d«i mdc clfc mang chung 

- Sa do mac qrc mang chung co tra kha.ng vao lOn han nil nhieu so voi 
tra khang vao clla sa do mac cvc nguon chung, nhung di¢n dung vao cua 
m~ch l~i nho. 

- H¢ s6 khuech d?i di¢n ap Ku < 1; tra khang vaG Rv::::< 00; tra khang ra RR 
<>;::; 100 - 300Q. Tra kha.ng ra cua sa do cI!c mang chung kh6ng nha nhu trang sa 
do cI!c gop chung cua Transistor luang cI!c. 
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V. PHUONG PHAP CAP NGUON CHO TRANSISTOR 

1. Nguyen t~c chung ve dIp nguon cho Transistor lUang ci/C 

Transistor luang qrc co 2 lo<;ti chinh: 
Transistor thu~n (pnp). 

B<C 
E 

Trang do: 

E la cvc Emitor (cI!c ph<it ). 
C Iii qrc Colector (cl!c gop). 

Transistor nguqc (npn). 



B I. e~e Bazo (cue g6e). 
G9i di~n tip tren qrc ColectOf Ia Uc ; di~n ap tren cl!c Baza Ia UB va di¢n ap 

tren egc Emitor Ht UE' Til d6 nguyen lac cap nguon eho Transistor luang qrc 
nhu sau: 

- D6i vai Transi:>.tor thu~n: phai cap di¢n (mqt chi~u) sao eho thoa man 
dieu ki¢n: 

UBE < 0 va Usc> 0, luang duang v&i UE > UB > Uc 
- D6i vai Transistor nguQc: c6 dieu ki¢n hoim toan nguqc l~i: 

UBE > 0 va Usc < 0, lUang dUC1ng vm UE < Vr; < Uc 
Cl,I the nhu sau: 
- Neu dung nguon di~n duang: +E6 -Ec tuang duang OV th): 

+ Di~n ap +Ec duqc noi v~ phia c,-!c E; di¢n <ip OV duqc noi ve phfa qrc C 
khi cap eho Transistor thu~n. 

+ Di¢n ap +Ec duqc noi v~ phia cife C~ di¢n ap OV duqc noi ve phia elfe E 
khi cap eho Transistor nguQ'c. 

- Neu dung nguon di~n am: +Ec wang duang vai di~n ap OV; - Ec thl: 
+ Dit;n tip OV duqc noi ve phia cl{c E; di¢n ap -Ec duqe n6i ve phfa elfe C 

khi cap di~n eho Transistor thu~n. 

+ Di¢n ap OV duqe n6i ve phia elfe C; di¢n ap -Ee duqe nei ve phia el{e E 
khi eap di¢n eho Transistor nguqe. 

2. Phuong phap eap nguon eo ban eho Transistor ILtiing eve 

- Cap di¢n eho el{e C eua Transistor: 

Dung cae di~n tra R, eUQn day L va day dan (nei trve tiep) d~ dan di~n m¢t 
ehieu dip eho qre C ella Transistor. 

+ Vi d\1: cap di¢n dung di¢n tra R va dung eUQn da.y L: 

+Ec 

R L 

Q Q 

Hinh 1.9. Cach ca'p difll clIO c,!c Colector chung dung R va L 
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+ Vi d1r cap di¢n dung day dan n6i trgc tiep (tcu truang hqp mC).ch khueeh 
d':li mtte Emitor chung) 

Ht'lIh f.IO. Coch cdp ditJl1 rho q(r Colee/or dung da}' ddll 

- Cap di¢n cho egc E eua Transistor: 

Cung gi6ng nhu each cap di¢n cho egc C. dip di¢n cho cge E eua 
Transistor luang cge cung co the dung di¢n tra R, cu¢n day L va day dan (n6i 
trge ticp). 

+ Vi dl,l: cap di~n dung di~n tro R: 

Q 

R 

Ht'nh f.f I. Cach clip di{~!1 clIO qfC Emi/or dllllg R 
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+ Vi dlr Cap di¢n dung cu¢n day L: 

Hlnh 1.12. Caeh Nip di¢n eho q(e Ernie/or (1I11Ig R 

- Cap di¢n cho Cl!C B cua Transistor: 
Co the dung di¢n tra R ket hqp voi cu¢n day L d~ dan di¢n 1 chicu cap di9n 

cho ca cl!c B thee phuong ph<1.p phan ap ho~c theo phuong phap phan dong. 
+ Vi dl,l: cap di¢n theo phuang phap pMn ap dung di~n tro: 

+Ec 

R, 

Q 

R, 

1 
Hill" 1.13. Caeh dip difl/ tho qrc Baza then kie'll phdn lip citing R 

+ Vi dl,l: cap di¢n theo phuang phap phan dong dung di¢n tro: 

Hlnh 1.14. Caeh cap di~f1 clIO Cl.(C B(/zo theo kie'u pluin dong dtlll?, R 
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+ Vi d~: dung R ket hgp L cap di¢n theo ki6u phan ap: 

+Ec 

Hlnh J .15. each nfp di¢n clio elfc Bau)' dung R-L 

3. M9t so vi da,.r cap nguon cho Transistor 

Chung ta se khao sat cae phuong phap cap ngu6n cho Transistor luang qrc 
thong qua m¢t 56 vi dl! sau: 

3.1. Su dl;lng nguon +Ec va OV cap di~n cho Transistor thue)n 
- Sa d6 m~ch: 

R, R, 

+ 
r'Q, --==-

IE' R, 1 - '- ---

Hinh 1.16. Cdp di¢n cho Transistor thlUjn dung nguon dU(1ug 

- Phan rich each cap di~n: 
+ De cho di~n ap DE 100 han Us nen fa phiii ch9n di~n tfa R~ thucmg co tri 

s6 nha han R2• 
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+ Di~n ap t~i elfe C eua Transistor Hl OV VI duqc noi tn,fc tiep ngu6n mat. 
V6i each mac tren thl dieu ki~n DE> UB > Dc duqc thoa man. 



3.2. Sir dl,lng nguon +Ec va OV cap di¢n cho Transistor nguqc 

- Sad6 m,!-ch: 

c, 

Uv 
--11 :: 

0-
R, 

'" Q, 

fllnh 1.17. Cap diftl clIO Transistor ngaqe dimg ngulm dl/mlg 

- Phil.n rfeh each cap di9n: 

+ Dj~n tra R2 thuang co rf! so nh6 han RI nen di¢n rip Uc > UB-

+ Di~n ap t;:~i cL!c E Iit UE ::: OV. 
Ncn m~ch thml man di~u ki9n UE < UB < Uc 

3.3. Sir dl.mg nguon di¢n - Ec va OV cap di~n cho Transistor thm)n 

- Sada m<;lch: 

T, 

R, Et 
Uv~ 

Q, 

R, 
-L - Ec 

Ifinll 1.18. Cap ngllon eflo Transistor rhuqn citing ngudn am 
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- Philn tfeh each cap di~n: 
+ VI Ira khang cua L j thuang nhc) h(m R2 nen UE > UB 

+ Uc = -Ec VI duqc n6i tflfc tiep v6i ngu6n -Ec 
Nen m<;tch thou man dieu ki~n UE > UR > Uc 
3.4. Sir dl,mg "guon di¢n - Ec va OV dip di¢n cho Transistor nguqc 

- Sa d6 mach: 

~R, ' R, 

R, 

Hinh J .19. Cal) ngllljn clIO Transislor ngu(fc dung ngu6n am 

- Phan tich each cap di~n: 
+ Vi R, thuang nho han R j ve tr! s6 nen UB < Uc (cu¢n day L2 co tr~ s6 tr6 

khang kh6ng dang ke). 

+ Vi R .. thuang nho han R2, nen UB > UE (di¢n ap UB am it han di~n ap UE). 

Nen dicu ki¢n cap di~n Uc > UB > UE van duqc thoa man. 

4. Nguyen ~c chung vii phlf<!ng philp cap nguon cho Transistor trutlng 

D~ cap di~n m¢t chieu cho Transistor truong, chung ta cap di~n thea 
nguyen ule sau: 
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- Cap di9n cho Transistor JFET - kenh N: 

UDS>O~ Uo > Us 
UGS < 0 ~ UG < Us 

- Cap di~n cho Transistor JFET - kenh P: 

UDS<O~ UD < Us 

UGs>O~ UG> Us 



- Dip di¢n cho Transistor MOSFET - kcnh N: 

UDS > 0 ('-? Uo > Us 
UGS < 0 ('-? UG < Us 

- Cap di¢n cho Transistor MOSFET - kl~nh P: 

UDS < 0 ('-? Uo < Us 
UGS > 0 ('-? UG > Us . 

- Cip di~n cho Transistor MOSFET cam ling - kenh N (gi6ng nhu Transistor 
luang qrc nguqc): 

Uos > 0 ('-? Uu > Us 

UGs>O~ UG> Us 
- Cap di~n cho Transistor MOSFET cam ling - kenh P (gi6ng nhu Transistor 

lLIang CI!C thu~n): 

U us < 0 ('-? lJl) < Us 

Ucs < 0 ('-? Uc < Us 
Cach dung cac linh ki¢n R, L, day dAn cip di9n cho cac CI!C eua Transistor 

tmong, cung Wang tI! nhu cach dung R, L, day dan d6 dip cho Transistor luang 
cI!c. Ngoilj ra, cap di~n cho cI!C G Transistor truang con co m¢t phuong phap 
nfra duqc gQi HI. phuong phap cap di¢n tI! d¢ng hay con dUQ'c gQi li II! dan. 

Vf dlr Cho m~ch di~n nhu sau: 

Ht'nh 1.20. Cdp ngudn ella TrG!lsistar Inri!ng 
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Trang do: 

- QI lit Transistor truang JFET - kenh N. 

- R21a di¢n tra dung de dan nguon cap cho cl!c D. 
- R, la di~n tn; dung d€ (liin ngu6n cap cho CI!C S, day la each cap thea ki~u 

hoi tiep am dong di¢n mot chieu n6i tiep. 

- R, IV. di~n tra cap di¢n cho cl!c G theo phuong phap tl! dan. Theo each cap 

di~n cho Cl!C G kie'u nay thl di¢n ap t<;li cl!C G 1a di~n ap am. 

VI. CHll DO C()NG TAc CVA PHAN nI KHUECH DAI 

Transistor luang CI!C co ba tr~ng thai ho~t d¢ng: Tr~ng thai ngung dan, 
!r<;lng thai khu€ch d<;li va tr<;lng thaj bao hoa. 

Khi tfnh to<in dc di¢n tra phan cl!c cho Transistor co nghia I;) ch9n 
diem ho,-~t dong tinh Q (di6m lam vi(:c) cho Transistor do. Khi co tin hi¢u 
xoay chieu tac d¢ng van ng6 van CciIa vao, dau vao) clla Transistor thl di~m 

ho~t d(mg Q se bj diYi cho va lam thuy d6i cac thong s6 khac cib m<ctch. Dl!a 
va~ die'm h0<ctt dong tinh Q nguai tu ehiu m~ch khuech d<cti fa cae che' dt) ho .... t 
d(mg hay con duqc gQi Hi chc d¢ cong taco Co cac che dO hO<;lt d¢ng cO ban 
sau; Che do ho~t d¢ng A, che d¢ hO<;lt dong B, che dO ho~lt d¢ng C va chc d¢ 

ho<ctt d¢og AB. 

Ie 

Vung buo hoa 
PMAX 

Vung khuech dl;ii 

a 
Vung ngLIng dan 

Hinh 1.21. Cae l'ung tam vi¢e Clla Transistor 
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- Che d(> hO<;lt d(>ng A: Transistor duqc phan cl!c cho di~m hO':lt d¢ng tinh 
Q a gilta vung khuech d<.ti. 

- Che d¢ hO':lt dc)ng B: Transistor duqc phan cl!c cho di~m h0<.tt d(>ng tinh Q 
a trono vuno nuun u dan o 0 0 0 . 

- Che d¢ hO':lt dOng C: Transistor duqc' phan cl!c cho di6m hO<;lt d¢ng tinh Q 
nam sau trong vung ngung dan. 

- Che d¢ ho,.\( d¢ng AB: iii. h'.l-ng trung gian gifra che d(> hO':lt d(>ng A va ch€ 
d¢ hO<;lt d(>ng B. Transistor se duqc pM.n cl!c cho diem Q nam giua vung 
khucch d<;li va vung ngung dan. 

Sau day ta se khao sat tung twang hqp Cl,l th~: 

1. Che di? ho~t di?ng A 

Q 

v, 

+ 

Hlllh 1.22. D(ic tuye'n van ache' de; hogt d(mg 1\ 

Tren d~c tuyen ng6 vao (elra vao) IJV BE ella Transistor, m<;lch khuech d<;li 

che d(> hO<;lt d(>ng A co di~m h0<.tt d¢ng tinh Q mlm giua duang d~c tuyen va co 

YSE ::::: O,65Y +- O,7Y eho Transistor iO,!-i Si va YBE ::::: O,2Y +- O,25Y cho 

Transistor IO':li Ge. Khi Transistor nh~n duqc tin hi~u xoay ehieu 6 Cl!C B thl 

dong di~n Is se b, thay d6i theo tin hi~u xoay chieu nay. 
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Ie 

Ji ..... . 
o 

N
·· .... , 

+ -
... 

-- -~ - .,-
. . 

Q 
Duong 'ai 

r-----+--~I 
VeE 

+ 

VeE 

lIll/1l 1.23. D(ic tuyell ra (/ clu:' ell} harp d(mg;\ 

Tren d;)c tuyen ngo ra (elra fa) leN CE cUa Transistor, m~ch khuech d<.li che 
d() hO<;l1 d¢ng A c6 diem ho~t d¢ng tloh Q flam gifra duang liii va VeE::o: I/2Vec. 
Khi dong di~n If) bi thay d6i thea tfn hi¢u xoay chieu se lam cho dong di¢n Ie 
hi thay deli va keo thea di¢n ap VeE cung bj thay deli. 

Ok d~c diem cua m<,tch khuech d<,ti che'd¢ hO<.lt d¢ng A Iii: 

- Khuech d<.li trung thl!c tfn hi¢u xoay chitu (khuech d<,ti duqc d. hai ban 
chu ky cua tfn hi¢u xoay chieu hlnh sin), 

- Dung cho cae m<;lch khuech d<,ti tfn hi¢u c6 bien d¢ nha. 

2. Che d{> ho~t d{>ng B 

Tren di!-c tuyen ngo va~ (elra vao) IJV BE thl m~ch khucch d~i che d¢ ho<,tt 
d¢ng B co diem ho~t d¢ng tinh Q a di~m VilE = OV va Ie = OA. Khi Transistor 
nh~n duqc tfn hi¢u xoay chieu b qTc B thi chi co m¢t ban chu ky duqc khucch d~i 
VI lam phan qTc tiep giap BE va IR tang len, con mQt ban chu ky lam giJm philn 
clfc tiep giap BE xu6ng vung ngung dan nen tfn hi¢u kh6ng duqc khuech d<;li. 
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Ie 

o 

Q 
--/--<o'v"-----~1----'--..V BE 

Y 

Hinh 1.24. D~1c ttlyln voo d clut J(" J/O(Jt d(JIIg B 

+ 

Hinh 1.25. D(ic lIlye'n ra ache' J¢ hoqt J(mg B 

Tren d~c tuyen ng6 fa (elra fa) leN CE thl khuech d~i ehc d¢ ho~t dQng B co 
di~m ho~t d¢ng tinh Q nam tren duemg bien giUa vung khuech d'.li va vung 

nglffig dan, v C'E ~ V cc' Khi dong di~n If) tang len theo tin hi?u xoay chieu thl 
dong di?n Ie cGng lang len va la.m eho di¢n lip V CE ghtffi xu6ng. 0 ng6 fa (ci'Ia 

fa) cung chi c6 ffi¢t ban chu ky tfn hi~u duqc khuech d<;li. 
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Oic d~c diem cua m~ch khue'ch d~i che d¢ hO<;lt d¢ng B Ui: 

~ Khi khOng co tin hi¢u thl Transistor khOng da.n ( Is = 0, Ie = 0). 

~ Transistor chi khuech d1.li duqc m¢t ban chu ky nen muon co du d. hai 
ban chu ky thl phiii dung hai Transistor de khuech d1.li lua.n phien eha hai ban 
chu kyo 
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~ Dung cho cac m1.lch khueeh d1.li co bien d¢ IOn. 

~ Hi¢u suat cao do eOng suat tieu tan nhc. 

- Tin hi¢u ra bi meo d1.lng (bien d<.tng) xuyen tfl,Ie. 

Mea xuycn trl;lc 
(mea do chuycin tiep den) 

Hillh 1.26. Meo do chuye'll tilp dhl 

3. Che di? ho~t di?ng C 

v, VUE 

Hinh J .27. D(ic tllye'n VaG d cht'd¢ hogt d¢ng C 



Tren d~c tuyen ng6 vao (ciia vao) IsfVBE clla Transistor, m~ch khuech d~i 
che d¢ hO<;it d¢ng C co diem hO<;it d¢ng t'inh Q nam sAu trang vung ngung dan 
va co V BE ~ OV. Khi Transistor nMn dugc tin hi~u xoay chieu a clJc B, neu tin 
hi~u xoay chieu co di~n ap dinh V p < v.( thi Transistor van chua dan di~n dugc 
ncn kh6ng co tin hi~u fa, neu tin hi¢u xoay chieu co di¢n ap dinh VI' > Vy thi 
chi co m¢t phan tin hi¢u ra dugc khuech d~i. 

Tuang tlJ khi xet tfen d~c tuyen ng6 ra (cua fa) leN CE chi co m¢t phan ban 
chu ky duang duqc m~ch khuech d~i. 

Cac d~c ditm cua m~ch khuech d<;ii che d¢ hO<;lt d¢ng C Iii.: 

- Khi kh6ng co tin hi¢u vao thi Transistor kh6ng dun ( IB = 0, Ic = 0). 

- Transistor chi khuech d~i duqc m¢t phan cua ban chu ky nen tin hi¢u ra 
bj meo d<;ing (bien d~ng) rat 1611. 

- M<;lch khuech d<;ii chc d¢ ho~t d¢ng C dung trong m~ch cat b6 phan dum cua 
cac tin hi~u hay trang cac m~ch dao d¢ng, m<;ich nhan Urn s6 ... 

+ 

o VeE 

Hinh) .28. Dijc tuyen ra a chl d¢ horp dr)llg C 
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4. Chi;" di? ho~t di?ng AB 

IH 

Q 

+ 

+ 

Hlnh 1.29. Dijc luytn vao J cht'd(j hOt;Il d(mg AB 

Ie 

+ 
Q 

,/ 

o 

Hlnh 1.30. Df(ic tuyen ra J ehe'd(J hqat dqng AB 

3.GTM£H_8 



Tren d~c tuyen ngo vaG (ct'ra vao) IJVBE thl m<;tch khuech d<;li chi:' d¢ ho~t 
d¢ng AB co di~m ho~t d¢ng tinh Q nam gifra ch€ d¢ hO'!t d¢ng A va che d¢ 
ho<;tt d¢ng B, co VilE = O,6V cho Transistor lo~i Si va VSE = O,15V cho 
Transistor IO'.li Ge. Khi Transistor nh~n duqc tfn hi¢u xoay chiell a cqc B lhi 
ban chu ky duang duqc rai VaG vimg gan nhu tuyen tfnh nen duqc khuech d~i 
m<;tnh, biln chu ky am duqc rai VaG vUng dU?1 Vy nen Transistor kh6ng dan va 
kh6ng co tfn hi~ll ra. 

Tren d~c tuyen ngo ra (clra ra) IcN CE di~m ho<;tt d¢ng tinh Q nam a vung 
gan ngung dan nen V CE :>::: V cc. 6 che d¢ ho~t d¢ng nay thI chi co ban chu ky 
duang cua tin hi¢u duqc khllech d~i vi lam dong di¢n Ic tang len. 

C<'ic d~c diem cua m~ch khuech d<;li che d¢ hO<;lt d¢ng AS la: 

- Khi kh6ng co tin hi¢u VaG thi cac dong di~n la, Ic co gia tri rat nha so v6i 
dong dic;n tuang Ung a chi:' d¢ ho~t d¢ng A. 

- Transistor chi khuech d~ duqc m¢t ban chu ky, ban chu ky am rai vao 
vung ngtrng dan nen bien d¢ tin hi~ll ra bang 0. 

- Dung cho cac m<;lch khuech d<;li co bien d¢ Idn. 

- Hi¢u suat cao do c6ng suat tieu tan nho. 

- Tin hi~u ra kh6ng bi meo d<;lng (bien d~ng) xuyen tr!,lc nhu ache d¢ ho<;tt 
d¢ng B. 

VII. H61 TIEP TRONG Mi).CH KHUtCH VAl 

1. Khai ni~m va philn lo~i hoi tiep 

1.1. Khiti ni~m 
Hoi tiep La thgc hi¢n vi¢c truyen m¢t phan tin hi¢ll (di¢n ap hay dong di¢n) 

tir dall ra tra ve dau VaG cua m<;lch khuech d<;ti. M¢t m<;tch khu€ch d<;ti co hoi tiep 
co sa do kh6i nhu sau: 

Uv + 
Uh K 

Uh, 

Il ~ 

Hlnh 1.31. Sa do kht/i mflc/z khue'ch dC}i co hoi lilp 
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Trang d6: 

K: 1ft h~ s6 khuech d'.li eua m'l-ch khu€ch d'.li. 

~: lit h~ s6 khuech d~i eua m1.lch hoi tiep. 

K = UR / Uv P = VIlI / VR 

Hoi tiep eha phep citi thi¢n cae chi lieu va chat lugng eua m'.lch khuech d'.li 

Trang mQt s6 twang hQ'p no lam eha m1.lch khuech d<).i co m¢t s6 linh chat d~( 

bi~t. Hoi tiep trong m~ch khu6ch d<,li co ih~ duqc th1!c hi¢n qua vi~c ghep di¢r 

tra, ghep di~n d.m va m1.lch ghep hon hqp RC, Le, RL M1.lch hoi tiep cung va 

m¢t phan m'.lch khuech d~i rna n6 ghcp vao t<;1o thanh Yang kin gQi 18. Yang he) 
tiep. M1.lch hoi tiep kha da d1j.ng, no phl! thuQc vao y do eua nguai thier k€ dt 

dam baa m¢t yeu diu cl;I the nao do. 
1.2. Phan lo;;ti hoi tiep 

1.2.1. Phon IOf:li thea pha cua tin hi¢u hoi tUp 

- H6i tiep duang: Tin hi¢u hoi tiep dong pha voi tin hi¢u vaa, do d6 no lam 

eha tin hi¢u vao 16n len. Hoi tiep duang thm1ng la.m cho m<;tch khuech d<;ti mat 

on d~nh, thucmg dugc su dl,lng trong m<;tch dao d¢ng. 

- Hoi tiep am: Tin hi¢u hoi tiep ngugc pha v6i tin hi¢u vao nen lam yeu tin 

hi~u vao. H6i tiep am co tac dl;mg cM thi~n chit lugng cua m<;tch khuech d~, VI 

the no dugc su dl!ng rQng rai. 

1.2.2. Phdn loq.i theo dq.ng tin hi4u 

- H6i tiep m¢t chieu: La cho thanh phan tin hi~u m¢t chieu hoi tiep tir dau 

ra ve dau vlw m<;tch khuech d~i (co ca thanh phan xoay chicu). H6i tiep lo~i nay 

dung d~ on dinh che dQ ho<;tt d¢ng cua m<;tch khu€ch d~i. 

- H6i tiep xoay chiell: La cho thanh phan tin hi¢u xoay chiell hoi tiep lir 

diiu fa ve dAu vao ffi<;tch khu€ch d<;ti (kh6ng co thanh phan tin hi~u ffi¢t chieu). 

Hoi tiep lo<;ti nay dung d~ 6n dinh cae tham s6 cua m<;tch khuech d~i. 

1.2.3. Phtin IOf;li theo each lfiy tin hi~u hoi tiep ,yd{i'u ra 

- Hoi tiep di~n ap: Liy di¢n ap ra d~ t1.lO hoi tiep dua ve dau vao. 

- Hoi tiep dong di~n: Uiy dong di~n ra d6 t<;to hoi tiep dua ve dAu vao. 

1.2.4. Phdn loq.i theo each ghep h6i tiep ve'diiu vao 

- Hoi tiep song song: Khi di~n ap nguon tin hi¢u va di¢n ap hoi tiep ghep 

song song v6i nhau (N6i each khac, khi hoi tiep song song la tin hi¢u vao va tin 

hi¢ll hoi tiep cung dua VaG m¢t qrc cua Transistor). 
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- Hoi tiep noi tiep: Khi di¢n ap nguon tin hi¢u va di~n ap hoi tiep ghep noi 
tiep nhau (N6i each khac, hoi tiep noi tiep Ia tin hi¢u vao va tin hi¢u hoi tiep 
duqc dua vao hai cllC khac nhau ella Transistor). 

1.3. each xac d~nh hoi tiep 
ThIlC te hoi tiep trang rn~ch khuech d~i rtft phuc t~p va rat kho xac dinh 

lo~i hoi tiep, trang tWOng hqp do, ta co th~ dUng phucmg phap sau: 
- Neu ngLin rn~ch tai cua rn~ch khuech d<;l-i rna di¢n ap hoi tiep mat thl do III 

hoi tiep di¢n fip. 
- Neu ha rn~ch tai clla rn~ch khuech d~i rna di~n ap hoi tiep rna't thi do la 

hoi tiep dong di¢n. 
- Neu ha rn~ch nguon tin hi~u rna di~n fip hoi tiep mat thi do lit hoi tiep 

nei tiep. 
- Neu ngan m~ch nguon tin hi¢u rna di¢n up hoi tiep rnflt a dau vao thi d6 

Ia hoi tiep song song. 

1.4. MQt s6 m~ch khuech d~i co hoi tiep 

1.4.1. Mq.ch khuech dq.i hoi till' di~n tip song song 
- Sada m<;l-ch: 

, 
R, 

R'AA T2 
If--c, 

:-1) ",Q, 

R, Uh• 
UR 

- -

---v, 

Hinh J .32. Mgch khue'ch dgi hoi tilp diftl ap song song 

- Di~n lra R) lay di¢n tip Cl!C C de philn cllC tn¢t chieu cho cllc B, dong thai 
Ia di¢n tra hoi tiep d~ lay di~n tip ra dua tra J~i dau vao. 
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- Di¢n ap tin hi¢u vao va di¢n ap hoi tiep nguqc pha nhau, cung dua vac 
qrc B va cung ty l¢ vai di~n ap ra nen m<!.ch khuech d~i Hi m'.lch khucch d'.li ho 
tiep am di¢n ap song song. 

1.4.2. Mq.ch khutch df:li hoi fiep dong di~n song song 

- Sa do m~ch: 

R, C, R, R, 

C, 
lUR 

~ 
Q, 

Q, 

Uvi iu", 

1 II R, 

R, -----1-

-=-Vj 

Hinh 1.33. MCJch khuech dCJi hoi fiep dong di¢n song song 

- Rs lit di¢n tra hoi tiep. 
- Tin hi~u vito va tfn hi~u hoi tiep dl1qc ghep song song vai nhau. 
- Pha cua tin hi¢u hoi tiep va pha tin hi~u vao ngl1qc nhau. 
- Tin hi¢u hoi tiep dl1a v~ d~u vao Hi dong di¢n. 
V~y m~ch tren Iii m<;lch khuech d'.li co hoi tiep va hoi tiep iii hoi tiep am 

dong di¢n song song. 

2. Anh hUdng ella hoi tiep den m~eh khueeh d~i 
Trong phan nay ta chi phan tfch cac m'.lch hoi tiep am, m<;lch hoi tiep 

dl10ng duqc trlnh bay trong giao tdnh chuyen nganh khac. Sau day ta se Ian 
luqt xem xet anh huang cua hoi tiep am den cac thong s6 cua mQt m<!.ch 
khuech d'.li. 

Anh huang clla hoi tiep Am den h¢ so khuech d'.li: 
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Sa do kh6i m<;leh khu~ch d<:li co hoi ti~p nhu sau: 

Uv Uh K + 

U" 
P ~ 

Hinh 1.34. Anh huang ella h6i titp am den hf s6 khuech dlJi 

H~ s6 khuech d~i cua m~ch khi c6 h6i ti€p I. K: K = URI Uv. 

H~ s6 khu~ch d~i ella m~eh co hoi tiep Iii Khl, Iii ty s6 ella di~n ap ra ella 
ml;leh khu~eh d'.li va di¢n ap tin hi¢u a dliu vao m<:leh khu~eh d<:li. 

Khl = URI Uy ; P = Uhl/UR: va Ub = U y - Uhl 
Suy ra: 

K K 
= = K _ UR , -

1 Uhl 1+ Uhl . UN I Uh+U"1 +-
U, UR U, 

K 
= 

1+ fJK 

TU d6 ta thay h6i tiep ilm lam giiim h~ s6 khuech d~i cua m~ch 1/1 + PK Ian. 
Tuang tl.! nhu v~y khi khao sat hoi ti~p am, ta rut ra duqe cae k~t lu~n 

nhu sau: 

- H6i tiep ilm Imh huCtng den d~ 6n dinh cua m~ch khuech d~i: lam tang d¢ 
6n djnh ella m<:leh khu~eh d~i. 

- Hoi tiep am anh huang den tra khang vao eua m'.leh khu~eh d'.li: 

+ Hoi tiep am n6i ti~p lam tang tra khang vao. 

+ Hoi ti~p am song song lam giam tra khang vaa. 

- Hoi tiep am anh huang den tra khang ra eua m'.leh khuech d~i: 

+ Hoi ti~p am di¢n a p lam giam tra khang ra. 

+ Hoi tiep am dong di~n lam tang tra khang ra. 

- Hoi ti~p am anh huang den t'.lP am eua m~eh khu~ch d'.li: 
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H6i tiep am kh6ng Hun giam nh6 duqe t~p am eua m~eh khueeh d~i nhung 
no lam tang duqe ry s6 tin hi¢u tr~n t~p am (SIN), lam tang hi¢u qua eua m~eh 
khueeh d<!.i. 

- Hoi tiep am anh huang den d.ii thong eila m~eh khueeh d~i: lam rna r¢ng 
dli thong eua m<;ieh khuech d~i. 
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Cau hoi 

1. The n<30 la tin hi(!u tLfOng tL!, tin hi(!u so? Tin hii;lu tuong tl,f va Ifn hi(!u s6 c6 

nhiing d~c trl/ng nao? 

2. C6 bao nhieu 10<;li nhieu? Anh huang cua nhieu den lin hi~u nhLl the nao? 

3. Hay ke ten m¢t s6lo~i m~ch di$n ti'rva U'ng dl,Jng cua cac Jo~i m~ch di~n lii'd6. 

4. NhLl the nao la cach mac Transistor thea ki13u Emilor chung, CoJector chung, 

Bazo chung? Cac cach m~c db c6 d~c dj13m gl? 

5. C6 bao nhieu JO<;ii Transistor trubng va cach m~c Transistor trLlong co ban? Cac 

cach mac Transistor trLlbng cO ban d6 Ja nhu the nao? 

6. Hay neu nguyen 11k va phuong phap cap nguon cho Transistor ILlang cl,fc va 

Transistor trLlbng. 

7 Che d¢ ho~t d¢ng A, B, C va AB cua Transistor la nhLl the nao? f)~c diem cua 

cac che d<) hO<;it d¢ng d6 Ja g/7 

8. The nao 113 hoi tiep? Co bao nhieu JO<;ii hoi liep? Cach xac d[nh cac /09i hoi tiep 

d6 18 nhLl the nao? 

9. H6i tiep c6 anh hLlang den cac th6ng s6 nao cua mi;'lch khuech di;'li va cac anh 

huong d6 ra sao? 



Chuang 2 

I. KHAI QUAT CHUNG VE M~CH KHUECH Il~I TiN HIEU NHO 

1. £)~c tinh ella tin hi~u nho 

Tin hi~u nha ia tin hi~u di~n co bien d¢ ia di~n ap hay dong di¢n nha (co 

~v den 1-3V). M(H tin hi¢u co bien d¢ nha co cae d~c diem nhu sau: 

- Tin hi¢u co bien d¢ nh6 thi kh6ng the dua ngay ra rai (loa, den hlnh ... ) 

hay sir dl:mg duqc rna phai thong qua m¢t khau bien d6i trung gian (khuech 

d<.ti. .. ). Vi dl;l, tin hi¢u am thanh c6 bien d¢ oha kh6ng th6 dua fa loa duqc VI 

tieng qua be ho~c kh6ng c6 bieu hi¢n gl a loa ca. 
- Tin hi¢u co bien d¢ oha co cong suat, nang luqng yeu nen kh6ng c6 kha 

nang dieu khien hay kich thich cae ffiC).ch di¢n lOn, rna tin hi¢u phai qua nhieu 

Ian khuech d<:t-i len thi mai dieu khien duqc m<:t-ch. 

- Tin hi¢u nhc nen thuang bi nhieu Ian at ho~c chen ep Him cho bj sai l<;lc. 

Trong truang hqp tfn hi¢u nha qua thi bj tfn hi¢u nhicu hin at hoan toano 

- Vi¢c xu 19 va gia cong tfn hi¢u nha cling firt phuc t~p va kho, neu kh6ng 

dn th~n thl se bj sai l<;tc rat nhieu, khi do tIn hi¢u khong con y nghia nua. 

2. D~c di&'m cua m~ch khuech d~i tin hi~u nhe> 

M;;tch khuech d;;ti tIn hi~u nha dung d~ khuech d;;ti nhung tIn hi~u co bien 

d¢ nhc ho~c rat nhc, rn<;tch khuech d;;ti co cac d~c diem nh\! sau: 

- M;;tch thuang co di~rn lam vi~c rn¢t chieu ache d¢ A, hay con gQi la che 

u0 hO<;lt dong (cong tac, lam vi~c) A. Vdi che do ho;;tt dong A thl ffi<;lch khuech 

d<).i co th~ khuech d;;ti rna khong lilm mea tIn hi~u. 
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- M<;lch thuang co h~ 56 khuech d~i nha (d¢ lqi nha); mi..\Ch khuech d~i tfn 
hi~u nha thuang co h~ s6 khu€ch d~i trang khaang vai Ian den vai chl,lc Ian 
(ha~c til vai decibel den vai chl,lc decibel). 

- M~ch khuech d~i lin hi~u nha co M so khuech d<:li thrip nen it khi c6 khit 
nang khue'ch d<:li lam baa haa va cat tin hi~u, hay n6i each khac, m<:lch khuech 
d<;li khong c6 kha nang lam bien d~ng tfn hi~u. 

- M<;lch khuech d<;li tfn hi¢u nha thuang co cong suat nha, nen ngu6n di~n 
dung de cung cap cho m<;ich lam vi9c thuang c6 tr! 56 nha; tri s6 ngudn cung 
dp cho m<;lch lam vi~c thuang til vai von den m9t hai chl,lc vOn Ia cung. 

- M<:lch khu€ch d<:li tin hi~u nha thuang it nen phai co bi~n phap ap dl,lng de 
taa nhi¢t cha no, VI cong sual tieu thl,l clla m<:lch lhap. Cac m<;lch di~n khuech 
di.~i tfn hi~u nha thuang duqc d~t a cac tang khuech d~i dau tien trang d.c thiet 
bi dien tit. 

II. M~CH KHUikH !lAI TiN HJj:;U NHO THONG DI!NG 

1. Khaj quat chung 

- M~ch khuech d<:li tin hi¢u nha thuang la nhUng m~ch khuech d~i st'r dl;lng 
mOt phan tu khuech d~i trong m~ch d~ khuech d<;ii tin hi¢u, cac m<;tch d~c bi¢t 
m6i co tai hai phan ttr khuech d<).i trang m¢t m<:lch khuech d<:li. 

- Cac m<:lch khuech d~i tfn hi¢u nha dung d~ khuech d~i tin hi¢u c6 th6 la 
cac m~ch khuech d<:li dung Transistor luang clJc mac thea ki~u Emitor chung, 
Baza chung, Calector chung; cac m~ch khuech d~i dung Transistor twang mac 
thea kieu cl!c nguon chung, C\!C mang chung (nhu dii xet a chuang 1); d.c 
mC),ch khuech d~i st'r dl;lng mC).ch khuech d~i thu~t to<ln, st'r dl,wg Ie. .. Doi khi de' 
lang d¢ khuech dC),i cua mC).ch len, hay d~ t<,to ra m<;ich khuech d~i co hi~u ling 
d~c bi¢t thi mai su d,!ng hai philn tt'r khuech d<).i mac trong m¢t m<).ch khuech 
d~i, vi dl,l nhu m<:lch khuech d<).i vi sai, mC).ch khuech d<).i Darlington, mC).ch 
khuech d<;ti Kaskode ... 

Sau day la se chi khao sal m¢t 56 m<;lch khu€ch dC).i d~c bi¢t, con cac m<).ch 
khuech d~i khac se duqc xem xet a cac chuang khac ho~c trong cac giaa tdnh 
chuyen nganh khac. 

2. M~ch khuech d~i thong d~ng 

2.1. M~ch khuech d~i Kaskode 

M<).ch khuech d<).i Kaskode 1<\ m¢t m<).ch khuech d<).i dung hai Transistor, 
m¢t Transistor mac thea ki~u m<).ch khuech d<).i Emitor chung, m¢t Transistor 
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mac thea ki€:u khuech d<;li Baza chung. M<;tch khuech d~i Kaskodc c6 lo~i ghep 
m¢t chieu, c6 lo~i ghep xoay chieu. Sau day ta sf: khao sat m<.tch khuech d<;li 
Kaskode ghep m¢t chieu. 

Soda m~ch: 

Q, +- VOl 

Ie, R2 
---.L -=--v, 

v;~ 
Q2 

---.L 

Hlnh 2.1. M{1ch khuech deli Kaskode ghep m¢t chie'u 

Trong m<;tch, Transistor QI la Transistor khuech d<.ti mAc thea ki~u E chung, 
Transistor Q2 la Transistor khuech d<;ti mAc thea ki~u B chung (vi c6 t1,l en n6i 
mat tin hi¢u xoay chieu). 

Diu pha.n ap R I - R~ d~ phan qrc m¢t chieu cho hai Transistor va di¢n ap 
YS2 phiii du cao vi: Vel = VE2 = VS2 - VSE = VS2 - O,7V. Luc d6, Vel mai c6 
muc di¢n ap du Ian d~ QI lam vi¢c trong vung tuyen tinh (vimg khuech d~i) cua 
Transistor. 

Tin hi¢u ra sau QI la V,,: chinh lit tin hi¢u vao Vi2 cua Transistor Q2. Do 
Transistor Q2 mac thea ki~u B chung ntn c6 tcing tra vao nha, tcing tro ra nit 
160, nha d6 Transistor Q2 c6 tac d1,lng ngan cach anh huang eua ng6 ra (dau ra) 
den ng6 vao (da.u vao), d~c bi¢t S1,1' anh huang a ph<.tm vi tan s6 cao. 

M<.tch khuech d<;ti Kaskode c6 h¢ s6 khuech d<;ti di¢n ap bang h~ s6 khueeh 
d'.li di¢n lip cua m,!-ch mAc E chung, nhung c6 di¢n dung a ng6 vao nhc nen c6 
dai th6ng r¢ng eua m~ch khuech d<;li mac B chung. 
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Di¢n ap tin hi¢u ViI va VOl dao pha nhau, nhung di~n ap tin hi¢u V"I va V,a 
d6ng pha nhau. 

Khi dieu chinh di¢n ap pha.n cl!c clla cau philn ap RI-R2 se lam thay d6i 
muc di~n ap m¢t chieu cua d_ Vol va V,,2. 

M~ch khuech d~i Kaskode hay duqc dung d~ khuech d~i tin hi~u video 
trong cac may thu hlnh. 

2.2. M~ch khuech d.~j Darlington 

Trong cae m<;lch khuech d~i dn co d¢ khuech d~i dong di¢n Ian hay cae 
m<;lch d.n co tong tra vao Ian, nguai ta thuang co the dung hai hay nhieu 
Transistor nip theo 16 hQP so d6 Darlington d~ thay the d.c Transistor dan 
trong cac m~ch khuech d~i dii dugc trlnh bay. 

M~ch Darlington co ban co so do nhu sau: 

~ 
Q, 

IHI 

IE, = IB2 .+.1c2 

lIinh 2.2> Mqch mac Darlington 

Vi cl!c EJ n6i trl!c tiep vao cl!c B2 nen lEI = IBI · 

Transistor QI co: lEI;::' IC) = PI· IFU 

Transistor Q2 co: 1FT" IC2 = P2· IB2 

Nen khi thay (1) vao (2) ta c6: 

IE2 = Pl· IS2 = P2> lEI = P2· PI> IBI 
Suy ra: 

(1) 

(2) 

Neu gQi dong di¢n ngo vao (dau vao) clla m'.lch la Ii = P2> IBI , dong di¢n 
ngo ra (dau ra) cua m'.lch la I" thi I" = IE2 va P la d¢ khuech d~i dong di~n ella 
toan m<;lch thl: 

44 



jJ ~ !.<L ~ f E2 ~ jJ .jJ, 
f f ,. 
, " • 

Gia sir Q, c6 B, ~IOO, Q, c6 B, ~ 80 

D0 khuech d~i eua m~ch Darlington Hi: 

B ~ B,· B, ~ 100.80 ~ 8000. 

Nhu v<'!.y, dong di~n fa trcn laj se bang 8000 lin dong di~n b ngo van (dau 

vao, eila vaa), m~ch Darlington co d¢ khuech d~i dong di~n rat Ian. M~ch 
khuech d~i Darlington khong nhung duqc si'r dl,lng lam khuech d<;li dong di¢n, 
rna con dlIqc st'r dl,lng de d6i tOng trO' til rat Ian a ngo vao thanh t{lng t[('1 ra ral 
nha (:/ ngo fa d€ d ling hQP vai tui nha a ngo fa. 

Ngoai kieu m'.lch tren lhi m'.lch khucch d~i Darlington con co d.c kieu 

m;:Jch khac nhu sau: 

Q, Q, 

Q, 
Q2 

1 
Hlnh 23. Cae kilu m&c Darlington klulc 

M'.lch khuech d'.li Darlington thuang duqc ung dl,log Hlm cae m<;lch 
khu€ch d<;li khi co yeu d.u h¢ 56 khuech d'.li dong di~n lan, lam m'.lch 
khuech d<;li cong suat. .. 

III. M~CH KHUECH DAI VI SAl 

De khuech d'.li tin hi~ll co tAn so rat thap hay d.c tin hi¢u bien thien ch~m 

va khang co tfnh chu ky, nguai ta thuemg dung m~ch khuech d~i DC theo kitiu 

lien l<;lc trl!C tiep. M<;lch nay co dap U'ng tan so rat thAp tot nhltng l~i co hi¢n 
tuQ1J.g di¢n ap trai. Do do, d~ tranh hi~n tuQ1J.g di~n up troi va tang khi nang 

chong nhi~ll 6 cac tang khllech d<;li dau tien, ngubi ta dung m~ch khllech d<:ti vi 
sai (Differential Amplifier). 
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1. Sd do va cac tham so cd ban 

r 
Hinh 2.4. M(1ch khue'ch dgi vi sai co bdn 

M~ch khuech d<;ti vi sai ca ban co sa do nhu hinh ve tren. Trang d6, hai 
Transistor Ql va Q2 la hai Transistor cilng lo"li, d,c di¢n tra phan c,!c d6i xung 
nhau c6 tri s6 gi6ng nhau. 

Tin hi¢u vao duqc dua vao hai cvc BI va B2, trang do RIl13 , RIl23 la di¢n tra 
nh~n tin hi¢u vao cua moi Transistor. 

Khi a ng6 vao (dau vao, cua vao) c6 di~n ap V; thi 1/2V; se tac d¢ng vao 
moi Transistor do tinh phan ap cua hai di¢n tra Rb13 , Rb23 va se c6 hai twang 
hqp khi c,!C BI nh~n di¢n ap duang thi c,!c B2 nh~n di¢n ap am so vai mat va 
nguqc l<:J.i. 

Thea hinh ve, a ng6 ra (dau ra, cua ra) di¢n ap V CI giam va di¢n ap V C2 
tang, di¢n tip lay ra giiia hai cvc Cia: 

!:l Vo = !:l V CI- ,'J'v C2 

Thong thuang Transistor duqc phan c,!c vai dieu ki¢n RB2 » rre nen d¢ lqi 
(h¢ s6 khuech d~) di¢n ap cua moi Transistor la: 

Do ta co: 
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!:l V CI = A VI' I~V;I = 1/2A VI' !:lV; 

to. V C1 = A V,. to. V;2 = -1/2A V2. to. V; 

!:lVo= !:lVC1 -!:lVC2 = Av. !:lV; 



Suy fa: 

Trang d6: 

26mA 
r" ~ r, + (l + f3).--~ 

IF 

2. £)~e di~m eua mi:1eh khueeh d~i vi sai 

Nhu da phan tfeh b tren, khi co di~n ap tln hi9u b ng6 vao (dau vao, clra 
vao) thl do cau phan ap dung hai di9n trc)' RhLl , Rh23 lam cho cL!c BI co di~n ap 
duang va c,!C B2 co di~n ap am hay ngll'qc l~i, hie do QI dlin m"mh lam V ('I 
giam va Q2 dan yeu lam V C2 lang sc cho tin hit;u ng6 ra (dau n.l, ci'ra fa) L1 V Cl va 
L1 V C2 ngu(.)'c dau, di9n ap ra clla mi;lch vi sai la: 

L1Vo= AVc ] - L1VC2 = 2;\Vc1 = 2L1VC2 

Khi c6 tin hi~u nhieu pha r6i thi tin hi¢u nhicu se tac d¢ng dong thai len 
clfc BI va B2 vai di¢n ap dong pha (cung duang h01c cung am), nhll' v~y a ng6 
ra (dau fa, ei'ra raj L1 V Cl va L1 V C2 bien thien cling huang sc tri¢t tien nhau va 
L1Vo = O. 

Nhu v~y, m,~ch khuech d<:ti vi sai c6 khii nang chong nhieu rfit tot. Tin hi~u 
nhicu a day c6 the la tin hi¢u di9n ttt, nhi~t d¢ moi truang hay sl! hien thien 
di9n ap cila nguon. 

3. Sa do m~ch khuech d~i vi sai thong d~ng 

3.1. M~ch khuech d~i ngo V30 - ra can bang 

R" r" .. Y" ... 
R" 

Q, Q, 

vI ~ R, 
<R, 

1~ • 

1 
--=... VI 

G 
--=... V2 

J 
Hinh 2.5. M(Jch khue'ch d(li vi sai ng{fvQo - ra din hang 
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DAy la m<;ich vi sai cO him co RE d~ tang kha nang ch6ng nhieu. M'.lch dung 
hai nguon +V t va -V2 doi xUng (c6 th~ kh6ng d6i xUng). Vai cach pM.n clJc 
nay ClJc B co the kh6ng dung du phan rip RBI' RB2 va clJC B c6 V BI := VS2 := av. 
Luc do, V E se c6 di~n ap am V E "'" - 0, 7V. 

Cac thong s6 ky thui~.t cua mq,ch: 

- H9 so (dQ) khm~ch d~i di~n up vi sai: 

A,~-j3 Rc 
R/ll + rbe 

- Ty s6 nen ttn hi~u dong pha r1ft Ion: 

- T6ng tro ng6 fa (dau fa, etta ra): fo:::: 2 Rc 

Mq,ch nay thuang duqc ch9n lam m'.lch khuech di;li ng6 vaa (dau vaa, cua 
vaa) cua d.c tang khuech d'.li DC co ngo fa (dau fa, cua fa) doi xung. 

3.2. M~ch khuech d~i ngo vao din bang va ngo ra khong can bang 

Mq,ch di¢n co ngo fa khong cAn bang, tin hi~u chi lAy tir clJc C I xu6ng mat 
nen di~n ap fa hi giam di 1/2. 

R, -:':::-
--

R" ,/ "V" Q2(-vv 
lQ,~ 

R, -
v, ~ 

--
R, 

V, 

R, 
Rhl 

Ihnh 2.6. Mqch khuech dqi vi sai ng5 vao can bang va ngo ra kh6ng con bang 
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Di¢n trO RE co lac dl;lng giam hi~n tuqng di~n ap tfai. 

Ve phan clJc ta van co: 

V BI ::: V 112 ::: OV va VEl::: V E2 ::: - 0,7V 

Cac thong s6 ky thu~t cua m'.lch: 



- H~ s6 (d¢) khuech d<;ti di~n ap vi sai: 

I Rc 
A I ~ - - jJ -::------"--

2 Rl/1+rbe 

- Tong tro ng6 vao (diu vao, elra va~): ri = 2.(RB + [be) 

- T6ng tro ng6 ra (d<iu ra, elra ra): rll = Rc. 

M<;lch nay thuang dung lam cae tang khueeh d~i trung gian trang Ampli 
hay lam e;ic m~eh khueeh d~i DC. 

3.3. M<;lch khueeh d.;ti ngo vao khong can bang, ngo ra can bang 

R, M R" 
VV .. (). 

Q, Q, 

R, 

-=-V 1 

~ 
--=-V2 

Hill" 2.7. Mgch khue'ch dr;i vi sai Jlg6 vao khong CGIl bdllg, 
I1go ra CGn bang 

M<;lch chi co tln hi~u Vi cha vaa cY'c Bl so voi mat. 

Ve phan cl!c m¢t chieu ta c6: 

VAl = VB2 = GV. 

VEl = VE2 = -G,7V. 

Khi co tIn hi~u Vi 0 ng6 van (dau vaa, elra vaa) thl Ql khuech d~i se cha fa 
hai tIn hi~u 0 cl!c C j va E j , Ilk do Q2 duqc xem nhu Transistor khuech d~i rap 
theo ki6u B chung co tin hi~u vaa CI!C Ez va ra 0 CI!C C2. 

Ta xet truang hqp tln hi¢u Vi c6 ban chu ky duang vaa cl!c Bl, cl!c C j co tin 
hi¢u ra (Lio pha la ban chu ky am, trong khi d6 cl!c E j c6 tin hi¢u ra dong pha 
Ja ban chu ky duang. 1:)6i voi Q2 c6 tIn hi¢u va~ E2 la ban chu ky duang nen 
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· • 
i 
I • 

clfe C2 tin hi~u fa 1a d6ng pha va c6 ban ehu ky dtIo'ng (VI m,!ch khuech diJ.i 8 
chung hi m~ch khuech d<,ti dong pha). 

Nhu v~y, lin hi¢u fa tren hai qrc C 1 va C2 cGng la hai tin hi¢u ngucyc pha 

nhau se lam cho di~n ap fa VI) tang gap d6i so vai lin hi~u V CI' 

Cae th6ng s6 ky thu~t eua m':lch: 

- H~ so (dt) khuech di!i di~n ap vi sai: Av= - P Re/(Rs + fhJ 

- Tong tn) ng6 vao (dau vao, etTa vao): r, = 2.( RB + r he) 

- Tclng tra ng6 fa (dau fa, eua ra): [0 = 2 Rc 

M':lch flay co tac dl:mg deli tu tin hi~u kh6ng can bang fa tin hi~u can M.ng. 

3.4. M~ch khuech d~i co ngo vao va ngo ra kh6ng dIn bang 

" 

h 
RC'2 

-v -- , 
R" .V" • 'V' Q, Q,-.L 

ViI 
'" R., 

-v __ 2 

-.L RE 

Hinh 2.S. Mgc/l khucch d(li vi sa; c6 ng6 vao va ngrJ ra k/u}lIt: call ban;.: 

M9-ch chI co tfn hi~u vao Vi duqc dUa van qrc B, so v6i mal va tin hi¢u ra 
lay In~n c1fc C1 so v6i mat. . 

Hai Transistor QI va Q2 van co tac dl,lng io<).i tru cac tin hi~u nhieu dong 
pha hay khu anh huang clla nhi¢t d¢ tac dl,lng len hai Transistor. 
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Ve phan qrc m¢t chieu ta van eo: 

VBI = V B2= OV. 

VEl = VE2 = - O,7V. 

QI la Transistor khue'eh d~i dao pha, rap theo kieu Emitor chung. 

Ok thong so ky thu~t ella m~ch Il:t: 



~ H¢ s6 (d¢) khueeh d~i di¢n ap vi sai: 

1 Rc A, ~ - - jJ --;:--'---
2 RH +rj". 

- TOng tra ngo vao (dau vao, ei'ra vao): r, = 2.(RB + rhe ) 

~ TOng tro ngo fa (dau ra, etra fa): fo =. Re. 
M~eh khuech d~i vi sai thuang duqe ung'dl:lng d~ ehe q.o cae m<;leh khuceh 

d<:Li thu~t tmin, cae Ie. .. 

IV. M~CH GHEP TANG KHUECH D~I 
Trong th!.!e le, di¢n ap fa tll' micro, dau tll' ella may cassette, tir tang laeh 

song ... thuang co bien dO rat nho, co vii tram ).l V den vai m V. D~ d~t duqc 
cong suat ra yeu du thuang phai co m¢t m~lch (bO) khuech d~i g6m nhieu tang 
khuceh d<;ti mac n6i tiep nhau, VI m(>t tang khucch d<:Li kh6ng dam bao du h¢ s6 
khueeh d<:ti dn thiet. M(lt h¢ khueeh d<:ti g6m nhieu tang duge mile voi nhau 
theo so' do kh6i sau: 

0 

1 2 n 

Hl11h 2.9. S(1 db khot ghep fling khuec:h dqi 

H¢ s6 khuech d~i nhieu tang bang tich h¢ s6 khuech d<:ti ella moi tang. 

K(I = VII = V JlI ,VII! VII" = KUI.Ku2 ... Ku" 
V I V r V J'2 V f), 

Yeu cau ghep tang khueeh d~i: 

- H¢ s6 khueeh d",i 16n. 
- D(> meo tan s6 nho. 
- D(> meo kh6ng duang (hang nho. 

Muon d~t duqc yeu du nay can phai chQn: 
- Ch9n va dam bao ehe d¢ tinh, ehe d¢ d¢ng thich hqp. 
- Ch9n m~ch ghep tang sao eho dam bolo ph6i hqp tra khang giUa cae tang 

theo ehue nang ella b(> khuech d<:ti. 

+ B¢ khueeh d<;li di¢n ap: Zv» ZNg~'~n va ZRa« Z[. 
+ B¢ khucch d<:ti eong suat: Zv c::;:; ZNgUc,n va ZRa c::;:; Z1" 
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+ 139 khueeh d~i dong di~n: Zy «ZNgu6n va ZRa» Zt· 
Trong do: Zy, ZNguiln, ZRa va Zt Ian IUq1: la tro khang vao b¢ khueeh d~i, tro 

khang nguon tin hi~u, tra khang ra b¢ khuech d~i va tra khang eua tai. 

Nhu y~y, vi~c ch9n m~ch ghep giiia dc tang khueeh d~i 13 m¢t van de rat 
quan tr9ng, chung ta se hin IUq1: khao sat cae each ghep tang d6. 

1. M~eh ghep I,ve liep 

So do mach: 

T, 
R, [~UR R, -y -- , 

C, 
Q, 

~ Q, 

Uy 1 R, i C

' 
---.L ---.L 

HifIh 2.10. Mgch khuech dgi ghep tdng tnrc tie'p 

RI Ii di~n tra dinh thien cho Transistor Ql. 

R2 ia di~n fra lai ella Transistor QI' vita la di¢n tra dinh thien cho Transistor Q2. 

Ta co: UCI ::::: UB2 

D~ cho tin hi¢u kh6ng bi meo d~ng. ta phai ch9n tr! so' R2 sao cho di¢n ap 
e,!c g6p ella Ql kh6ng nha han 1 ,2V, day cling la di¢n ap d~t len Baza Q2. Neu 
di~n ap nay d~t hoan tO~lfi len tiep giap Baza-Emitor ella Q2 thi e6 th~ lam hong 
tiep giap nay. Do do, tfOng m~eh ta phai mac them RJ de lam SI:H bOt di¢n ap 
UR2, dam bao thien ap eho Transistor Q2lam vi¢e. 

U BE2 ::::: UR2 - Uro 

Thuimg ch9n R, = 5 - 15Kl1 M di~n ap c~c gop Q, khoang 1.2 - 2.5Y; 
Di~n tra R3::::: 1,5 - 2,5KQ. 

De khu hoi tiep am d6i vai tfn hi¢u tren RJ ta dung t~ di¢n ~ co 3 - lOO)lF. 
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u u di~m cua ki~u ghep tang trllc tiep 1a h¢ s6 khuech d~i Ion va khOng gAy 
ra hi¢n tuqng meo tan s6 nhu d.c cach ghep kha.c. Tuy nhien, dieu chinh m'.lch 
phuc t~p va rat khOng 6n d!nh. 

2. M~ch ghep di~n I'd 
Sad6 m'.lch: 

R, R, R, 
Rs 

Q, Q, 
uR 

Uvl 
-=-v 1 

R, 
R4 

R6 
R, 

---L ---L 

Hlnh 2.11. MCfCh khue'ch dCfi ghep fang dung di¢n Ira 

Do cac di¢n tra R5 va R/i nen trong m'.lch co t6n hao va [<.to ra m¢t mue d!ch 

di~n ap nao do. Trong thllc te di¢n dung vao cua Transistor tang sau co tham 

gia vao m'.lch ghep, do do dAy la mQt m,!ch ghep phl:\ thuQC 'lao Hin s6. DeE 

truyen cac tin hi~u tan s6 cao, nguai ta thuemg mac song song vOi R j m¢t t1;l 

di¢n. M<;tch phiti thoa man dieu ki¢n 10 (dong qua R5, R/i) » IA2 sao cho di¢n 

the t'.li B2 hau nhu khOng d6i. 

So vai each ghep trlFc tiep, cach ghep nay co Uti diem han a cho nha co 

di¢n tra h<;ln che nen che d¢ Hun vi¢c (ho<;lt d¢ng) tinh eua d.c tang khuech d'.li 

ft bj anh huang lun nhau. Do do, d¢ 6n djnh eua m'.lch khuech d'.li t6t han. 

Ghep di¢n tra It duQ'c Slr d1;lng trong cac ffi'.lch 16 hqp vi d.c di¢n tra IOn 
thuang chiem theE tich 160. 
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3. M~ch ghep di~n dung 

Sada m<;lch: 

R, 

C, 

R~ C
2 

--j Q, 

Uvl X, I C

' 
R, 

--L 

P R, C, 

f--
Q2 UR 

---=----V j 

R, 

l' 1 .--L 

Hillh 2.12. MQch khue'ch dgi ghep tSng bang di¢fl dung 

Ghep di~n dung con dlIQ'C gqi la each ghep RC. Trong m<;lch co R,. C t , C2 

va C, la de phan tu ghep. Vi tro khang vao eua den nha 200n - 2KO, nell 
thuang chqn tt! noi tang C2 khO<log 2 - I O~lF d~ ngan m<;lch d6i vui thanh phan 
xoay chieu. Tuy theo lung I01;li den duqc Slr dl,mg rna dall tl.! sao eho tl.! ctuqc 
phan elfc thu~n. 

N6i chung R3 Ian thl h¢ s6 khucch d<;ti lan, nhLfng do R1 gay giam ap 
mQl chieu nen nell chQn R1 Ian qua lam Uc va Ie dell nhc, h¢ so khuech d",i 
eua m<;lch l<;ti giam va giam nhieu a tan s6 cao. Nell chQll R, nhc .<;,c lam 
giam h¢ so khuech d<;ti va. giam d. tfa khang vao tang sall, VI V~lY R, thuang 
chon tir 2 - SKQ. 

Trang mQl diii tan s6 lam vi¢c, tl! di¢n va 51! phI,! thu¢c cac tham s6 cua 
Transistor vao Hin s6 se lam cho di~n ap dilu fa b¢ khuech d<j.i thay d6i cit bien 
d¢ va pha khi tin hi~u vao thay d6i. 

-d mien tan s6 trung blnh, cho phep bo qua 51! anh huang cua It}. di¢n trang 
b¢ khuech d<j.i va kh6ng troh den sl! pht}. thu9c ella cac tham s6 Transistor vao 
tan s6. 

- 6 mien tan s6 thap, tt}. ghcp tang C 1, C2, C .. va C4 <'lOh huoog Ian den 
h~ so khucch d<;\i cua m~ch. Luc nay tt}. C 1, C2, C .. co tra khang J6n, st}.t up 
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tfen II;! cling lang len, nen di~n ap lir nguon tin hi¢u d~ll vao tang dau tien 
ho~c di~n ap ra tang sau bj giam. Vi v~y, bien d(l di¢n ap fa ellU moi tang va 
cua ea m1:).eh b~ giam. 

Tra khang cua tl,l C4 tang len cling lam giam 51! re m~eh eua tl,l C4 d6i vai 

thanh phan xoay ehieu, Hlm hoi ticp <lm dong di~n xoay ehieu tren R4 cling 

tang len, h¢ so' khueeh d~i eua m1:).ch giam. 

-0 mien tan so' cao, cae tl,l ghep !<long C1, ~, C~ va C4 se lam d;li th6ng eua 
m~ch [(lng ra va M s6 khUlteh d~i elm m<.teh tang len. 

KiCu ghep bang di~n dung hay bang RC c6 nhuqc diem la kh6ng ph6i hqp 

duqc tra khang fa 16n eua tang truoe voi tra khang nho eua tang sau. Hem nila, 

tra khang cua tl.l n6i tang C2 a tan s6 thap Ion han a Ui.n s6 eao nen tfn hi~u a 

tdn so thap bt suy giam nhieu han 51! suy giam tin hi¢u d 1<1n 56 cao. Nell m<.tch 

lit m<;lch khuech d<.ti am thanh thl tieng tram bt thi¢t han tieng thanh. 

4. M~ch ghep diot 

So do m<.teh: 

R, R, D , 

Q, 

R, 

Q, 
--=-V 1 

R, 1 
I flllll 2./3. Mqch kllw!ch d{li g/uip tdng dung dim 

Trong m<.teh philn tu ghep lit m(lt diot zener. Lo<.ti ghep uing nay van t<.t0 fa 

m(lt muc dieh di~n ap nao d6 lrong khi h1:). ap tren n6 kh6ng dang ke. Vi tra 

khang eua diot zener nho, d~ diol luon lam vi¢e trong khu vl!e zener thi phai c6 

dong qua diot kho<lng 1 rnA. 
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Ghep tang bang diot zener co gia thanh d£t hon cae 10'.li ghep khae nen it 
duqe Slr d~ng. D~ giam giu thanh, co the: thay diot zener bang diot thuang m,ic 
noi tiep theo ehicu phan qre thu~n. M'.lch ghep diot co d~e di~m 1a truyen duqe 
tfn hi~u voi deli tan r9ng. 

5. M~ch ghep bien ap 

Sa do m1.leh: 

R, 

Q, *u" 
Q, -=:h- - V 

"1 t 'itl-"'Tl· 
Hlnh 2.14. M«ch kllllec·h d«i xhep fdflg dllng bit,/ tip 

Phan tu ghep la bien ap gam hai eU9n day L, va L2 • Ghep bien ap kh6ng 
chi each Iy cae tang ve dong di~n m¢t ehieu rna con lam lang h~ so khueeh d'.li 
Ku hay KI (tuy thu¢c bien ap giam up hay tang ap). 

VI di~n tr6 m¢t chieu eua eu¢n sa c<fp bien ap nha ncn h'.l ap m¢t chieu (ren 
n6 nha, nghia Ut hau nhu to~tn b¢ di~n ap nguon cung cap duge dua den cife 
ColectOf eua Transistor, dieu d6 eho phep dung nguon di¢n up thap eung ea"p 
eho cae tang khuceh d~i ghep bien ap. 

Vc m11 xoay chicu t~ C2 va C1 co tr6 khang nIt nha nen toun b() di~n ap tfn 
hi~u a hai dau eUQn tht! cap dugc dua vao Cl[e Baza eua Transistor Q2' lam eho 
tfn hi¢u ra Ian. Ngoui ra, ghep bien lip sc de dang ph6i hqp tra khang va thay 
doi qre tfnh tfn hi¢u trcn cae eu¢n day. 

Khi xet den sl[ ph6i hqp tra khang gifra eac tang thl tra khang vuo eua tang 
sau se phan anh ve Hing twac qua bien ap (quay ve eu¢n sa cap) sc 13.: 
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ZRa = n2 
. Zy = (W I/W2)2 . Zy 

Trong do, WI va W 2 13 s6 vang day eua cae euOn L, va L2. 

Vi tra khang ra cua Transistor tang truoe Ion hem tra khang van cua 
Transistor tang sau nen s6 vang cUQn so cap thuang nhieu hem eu{)n thil cap. 

Mea tfin s6 trang bQ khuech d~i ghcp bien up la do cUQn day bien ap va 
cUc tl.! C I , C2, C1 va CCE gay ra, Him eho d~e tuyen tun s6 trang diU tang 
kh6ng bang phang. 

K" 
Tfin Ihap T:in s6 trung blnh Tan cao 

K, 

r, f o f 

lIinll 2.15. D(ic llIylfl ran sl'/ etta mgeh khule)l dgi gllep biel/ up 

6 mien tan s6 trung blnh, h¢ s6 khueeh d~i thvc te kh6ng phI.! thuQc va~ 
tun s6 VI tra khang cua di¢n cam ro nho nen kh6ng anh huemg den vi~c truyen 

tfn hi~u den tang sau. Ngoai ra, dung khang CCE' C2, L, (di¢n cam cUQn so cap) 
dli 16n, tuc dl,lng mac re cua chung d6i v6i m~ch re cua tang dau va tai Ii kh6ng 
dang kt, VI v~y co the: kh6ng tfnh den chung. 

6 mien tan s6 thap, XL = 2nfL, bi giiim se gay tae dl,lng mac re dang k~ vai 

L,,, va lam eho h¢ s6 khuech d~i giam. TI,l CCE va C2 co tra khang > XLI a mien 
tan s6 trung blnh nen kh6ng anh huang den dn hi¢u a tan s6 thap. 

d mien tan s6 cao, di~n cam ro tang nen di~n ap tfn hi¢u dua ra tai tang sau 
bi giam, dung khang Xc = 1/2nfc eua CCE va C2 se lam giam di¢n ap xoay ehieu 
tren Coleetor eua QI' ket qua 13 13m eho h¢ s6 khueeh d~i bi giam. Can ehu y 
rang, tang khuech d~i ghep bien ap a mQt mien tun s6 cao co the xuiit hi¢n 
eQng huang lam eho d~e tuyen v6ng len, do iii do cae tl,l di¢n noi tren t~o voi 

di¢n cam L eua bien up thanh m~eh cQng huang song song eo tra khang rat 16n 
a tan s6 do. 
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M~lCh ghep bien ap Ii'! 10<;li m<;lch ghcp c6 nhat, co diii tan lam vi¢c h9P, 
kh6ng the ghep mOt chieu duqc VI v~y n6 it duqc sir dl,Ing. 

6. M~ch ghep di~n Quang 

Sad6 m<;tch: 

PMn ti'r ghcp 

\, .. 

D, Q! 
C, 

--JI--_{Q, UvJ' 
~ 

R; 

~ -=-V, 
UR 

R, 1-
Hillli 2.16. MQch !.:hui/eli d«i ghep di~;n quang 

Trang do: 

0 1 Iii. diot phit quang. 

Q Ii'! Transistor quang. 
Cit hai linh ii~n nay thuang duqc dong g6i trong m()t vi m<;J.ch gam co bon 

chan. Nguyen 19 ho~t dQng cua linh ki~n nay se duqc tdnh bay a cac giao trlnh 
linh ki9n khac. 

Ghep di~n quang c6 th~ truyen d~t duqc ttn hi~u m9t chicu dc"n cac tin hi~u 
co (an so nam trong ph:;tm vi GHz. M<;J.ch ghep co th~ cach di~n cao, khoang vai 
KV. Do philn tu quang co sai so phi tuyen wang d6i 100 nen d() chinh xac i09-i 
nay co gi6i h<;ln. Neu dung m~ch nay trong so d6 khuech d<;J.i dfry keo thi sai so 
phi tuyen duqc b61 di m()t phan. 

v. KHAI QUAT CHUNG vlf M~CH KHUECH D~I TIN HIllu VU"A 
vA liJN 

1. D~e tinh ella tin hi~u vUa va Idn 

Tin hi¢u vua va Ian Ia ttn hi9U di~n co bien d¢ la di~n tip hay dong di~n 
trung blnh ho~c Ian (bien dQ tu m(H, hai von tai nam, bay von). Tin hi~u vira va 
100 co cac d~c diem nhu sau: 
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- Tin hi¢u co bien a9 trung blnb va Ian nen chi dn xu Iy, khuech d,!-i sa 
b9 ... la co the Slr dl,!ng duqc (co the aua ra tai). 

- Tin hi¢u co bien d¢ trung binh va 16n nen tin hi~u khoc, co khit nang dieu 
khien hay kfch thich cac m~ch di¢n Ion m~l kh6ng phai qua nhieu lang khuech 
d<;li trung gian. 

- Tin hi¢u 16n nen nhieu btn at ho;}.c chen cp tin hi¢u la rat kho. Trong 
nhieu truang hqp nhieu nha kh6ng the chen ep duqc tin hi~u. Vi dl,!, a tang 
khuech d<.ti c6ng suat tin hi~u co bien a() rat Ian nen nhicu it khi Ia:n at duqc 

tin hi~u. 

- Vi~c xu ly va gia c6ng tin hi~u trung blnh va 100 cling it phuc t<;lP han va 
de dang han. D6i voi nhung nai co yC:u cau kh6ng cao thi vi¢c tin hi~u co meo 
d,!-ng d6i chut cling co the chap nh~n duqc. 

2. £)~e di~m eua m~eh khueeh d~i tin hi~u vUa va Ia:n 

M<;lch khuech d1).i tin hi~u Vlra va Ian Ia dlc t[lng, cac m<;lch khuC:ch a,~i 

trung gian hay cac t[lng khuech d1).i c6ng suat trong cac thiet bj di¢n tu. Cac 
m,!-ch khuech d<;li nay co d~c diem nhu sau: 

- M,!-ch khuech a,!i lam vi¢c ache d9 hOi;ll a¢ng A, B h~c AB. Neu m,!-ch 

la.m vi¢c a ch€ d¢ ho<.tt d¢ng A thi cling co ket cau luang ltf nhu cac m<;lch 
khuech d<.ti lam vi¢c a ch€ d9 ho,!-t dQng A dJ. duqc hQc. Con nhung m<;lch 
khuech d<;li lam vi~c ache a9 B ho~c AB lhl ph<h mac thea ki~u dily keo. 

- M<.tch thuang co h~ s6 khuech d<.ti Ian (d9 Iqi Ian). M~ch khuech d<.ti tin 
hi~u vlra va 100 thuang co h~ 56 khuech d;;ti trong khoang viij ch1,lc 1<1n den hang 

tra.m lan, hang nghln Ian. 

- M<.tch khucch d<;li tin hi¢u vua va Ian co h¢ s6 khuech d<;li Ian nen d6i voi 
tin hi~u va~ kh6ng 100 lam thl m,!ch van lam vi¢c blnh thuang rna kh6ng lam 

bao hoa hay cat mat tin hi¢u. 

- M~ch khuech d1).i tin hi¢u vua va Ian thuang co cong suat lon, nen nguon 
di¢n dung de cung cap cho m,!ch hIm vi¢c thuang co trj s6 r[it lon, tu hang chy.c 

von den h~mg tram von. Vi dl,! nhu nguon di¢n m¢t chieu cung cap cho m<;lch 

khuech d<.ti cong suat tin hi~u video cua ti vi mau len tai 180V. 

- M,!-ch khuech d1;li tin hi~u Ian thuang c6 c6ng suat Ian ncn mo.tch t6a nhi¢t 

rat 100, VI v~y phai co bi¢n phap de toa nhi¢t cho m<;lch. M91 s6 m,!-ch khuech 
d<;li cang suat Ian phai dung qu<.tt gio kel h~1p vai cac tam toa nhi~t de toa nhi~t 

cho m<;tch. 
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. . 
i -M<;lch khuech d<;li cong suat m£c dAy keo co hi~u suat km han ca.c m~d I khuech d'.li tin hi~u nha ... 
, 

VI. Mc\CH KHUECH Dc\! DAo PHA 

Neu ting khuech d<.J.i cu6i cung lit tang khuech d<;li cong suat mac d~)' 
keo thi tmac n6 phai co ta.ng khuech d<;ti dao pha. Tang khuech d<;li dao phil 
co nhi9m vl,l t~o ra hai tin hi¢u nguqc pha va bien d¢ M_ng nhau d~ kfch 
(hfch eho tang cbng :;;uat. Sau day ta se khilO sat mQt so m<;lch khuftch d<;li 
dio pha Cl,I the. 

1. M~ch dac pha dung bien ap 

Soda m'.lch: 

<" <;, R, 
T, 

+ r---t-~ 

+ 

Q, 

R2 

-=--V 1 

Hinll 2.17. Mgch klttle'ell d{li dao pha dung bii'll lip 

Tang khuech d<;li dao pha dung bien ap thuang duqc mac thea sa do cL!c 

phat chung. Bien rip dao pha ngoai nhi¢m vl! t<.to fa hai tin hi¢u co di¢n rip bang 
nhau nhung ngu9c pha nhau con lam nhi¢m Yl,I ph6i hqp tra khang gWa tro 
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khing ra Ian clla tang truck v6i trb khing nha cua tang sau. 00 v~y, m~ch 
khuech d<;li dao pha phai co chat luqng tot va cuon th~t cAn, neu cuon khang 
can thi hai cu¢n thu cap co di~n trb I¢ch nhau va hai Transistor cang sllllt se 
duqc dinh thien l~ch nhau, do v~y tin hi¢u ra se bi meo dC:lng. 

Tang khuech d~i dao pha mac theo sa do tren Hl dng khuech d~i QI mac 
theo qrc phit chung. Di¢n trb R, d~nh thien cho Transistor bang dong c,!c 
goc ban dau. Nguon cap cho C,!C gop duqc ~ap qua cu¢n sa cap clla bien ap 
dao pha. Di¢n trb Rl vii R1 dong vai tro 6n dinh nhi~t. TI,l C2 lo~i b(} hoi tiep 
am tren R.,. 

Nguyen ly t<:to ra di¢n ap dao pha cung bien dQ bang bien ap dao pha duqc 
trlnh bay tren hlnh sau: 

A 

~l 
B 

T, 
+ 

+ 

1 
~i 

c 

o 

f1lnh 2.18. M(}ch dao p/la dung hie'n ap 

Gia su trong mQt mia chu ky duang clla tin hi¢u dau A co di¢n the duong 
han dau B" neu cUQn ther cAp cuon cung chieu vai cUQn sa cap thi dau C se 
duang han dau 0 VI gifra cUQn thu cap dau ra mat clla di¢n trb dinh thien cua 
tang khuech d1.li cang suit 

Nhu v~y cu¢n thu cap duqc chia lam hai nua, m¢t mla tren 1a dau ra C 
va mat, con dau 0 co di¢n ap <lm hem so vai mat. Hai llI'ra clla cu¢n day thu 
cap co cung so vong thi sl)t up xoay chieu tren hai nua co bien d¢ bang 
nhau va nguqc pha. Di~m C va 0 duqc noi cl!c gac clla hai Transistor cang 
suat mac day keo thi moi Transistor chi cang tac trong m¢t 0I1a chu ky 
(che d(> B). 

T6i nua chu ky Am cua tin hi¢u thi qua ldnh dien fa hoan toan nguqc l<;ti 
nen t<,li dau ra C va D so v6i mat la hai di¢n ap co bien d¢ bang nhau nhung co 
pha l¢ch nhau 1800 hay con g9i lit nguqc pha nhau. 
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2. M~ch dao pha ph'n phy lai 

Soda m<;lch: 

R, '" R, . C, ~ 
I ~ ~. 

C, • 
Q, 

c~ 
~VI 

u·l 

U,' 

R, >R, ~U'2 
-.L l -.L -.L 

Hinh 2.19. M~lCh khue'ch d{li dao pha phtin phI! tdi 

M~ch khuech d,!-i dao pha phan phI,! lai (ganh) la m~ch khuech d~i dao phu 
kh6ng stt d~ng bien ap. Di~n tip lay ra tren cl!c gac va elJe phat ella tang 
khuech d,~i duqc lay ra tn~n hai di~n tn) R3 va R4, vai R3 va R4 bang nhau. 

Khi lay di~n ap fa lren elfe gop thi tang khuech d'.li duqc mac nhu sri do qrc 
ph,H chung, di¢n tip trn hi¢u fa dao pha 180 d¢ so vai di¢n ap tin hi¢u vaa. 

Khi lay di¢n ap ra tren cl!c phJt thi m~ch duqc mac nhu sO do I~p l'.li elfe 

phil! (m'.lch mac cl!c gop chung), va di¢n up tfn hi¢u ra dong pha vai di¢n up tin 
hi¢u vaa. 

Ve m~t bien dQ, hai tfn hi¢u faxap xi bung nhau VI R3 = R4, trong khi do 
dong cl!c g6p xap Xl bang dong qrc phJt. Uu di~m cua sa do nay ia m~ch don 
gian, khang dn dung bien ap, nhuQc di~m ia d¢ khuech d~i cua m~ch nha. 

3. M~ch dao pha dung Transislor - Diol 

Sa do m~ch: Hlnh 2.20 

Tac dl!ng hnh ki~n: 
- R[ va R2 dung de phan ap cho tang dio pha Q[. 

- R~, D[, D2 dung dfi pha.n ap cho hai Transistor khuech d~i cang suat Qz va 
Q~, day cung la tiii cua dng khuech d<;ti Q[. Ta phiii dung tai hai dint tro len d~ 
dao pha thi mai dli phan c,!c m¢t chieu cho hai Transistor Qz va Q3. 

62 



R, 

A 
R, D, 

D, 

B 
C, 

• Q, -y -- , 

u'l R, 

---.L 

Hlnh 2.20. Mgch khutch d(}i dao pha dung diot 

Nguyen ly eua ffi<).ch nhu sau: 

Khi di~n ap tin hi~u vao ghlffi thi tren qrc C (di~m B) ella Transistor Ql co 
di~n ap tang, lam cho Transistor Q3 khml, nen Transistor Q3 khong lam vi~c. 
Trang khi do, di~n ap tren C\!C C (diem B) ella Transistor Ql tang lam cho DI 

va D2 co xu huang phlln qrc nguQ'c va khmi l<).i, Hun cho di~n ap t'.li clfc Bella 
Transistor Q2 (di~m A) tang, Q2iam vi~c. 

Khi di~n ap tin hi¢u vao tang thi qua tdnh dien fa ho~m toaD nguqc l'.li, co 
nghia lit di~n ap t~i diem B giam va di~n ap t'.li diem A cGog giam, Transistor 

Q2 kh6ng lam vi~c va Transistor 0.1 hIm vi~c. 

Vi v~y b hai nua chu ky cua tin hi¢u vao Ii hin sin thl di¢ll ap t'.li cae diem A, 

B kh6ng co dao pha (dong pha) ohung chung co the dung de dieu khien m~ch 

khuech d~i ccng sUitt day keD gi6ng nhu m¢t m~ch khuech d~i daD pha thl!C thl,l. 

M~eh trcn co uu di~m 1a ket cau dan giltn va d~ dang dieu chinh. 

O'ng dl,lng eua cae m~eh daD pha la dung d~ dieu khi~n (kkh thfch) cac 

m~eh khueeh d~i ecng suat dAy keo. 
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VII. M~CH KHUilcH D~I CONG SUAT DON 

1. £)~c di~m cua mC}ch kh uech di[li cong suat ddn 

M~ch khuech dl;li dung m¢t Transistor lam phan Itr khuech d~i, lam nhi¢m 
VI,l khuech dl;li cong suat ncn dvgc gQi ia m~ch khuech d~i cong suit dan. M'i;lch 

khuech d;:Ji cong suat dan co m¢t s6 d~c diem nhu sau: 
- M<;lch khuech dl;li dung m¢t Transistor de khuech dl;li ncn phiIi lam vi¢c a 

che d¢ A de tin hi~u fa khuech d~i khbngO b! meo d<.Ing. 

- C6ng Sual cua m~ch khuech dl;li cong suat dan thuang nh6 nen chi dap 
Ung duqc cho dlC lai yeu diu c6 cong suar kh6ng Ian lam. 

- Hi¢u suar ella m9-ch thuang nho, VI mij.ch lam vit;c ache d¢ A ncn khi 

kh6ng co tin hi~u va~ m<;lch thl m<.Ich van lieu thl,l cong suat nguon mN chicu. 

- Nguon m9t chieu cung cap cho mij.ch khuech d<;li cong sual dan lam vi~c 
thuang nh(\ han nila cong suar cua rn~ch cung thap nen rn~ch khuech d:;ti 
thucmg it khi co gan tmi nhi~t di kern. M<;tch khuech d<;ti cong suat dan co th~ 1a 
rn~ch khuech d<.Ii mac Ernitor chung, m~ch khuech d1.li mac Colcctor chung (I~p 
Emitor) nhung it khi HI. rn<;tch khuech d:;ti Bazo chung. Sau d;:1y ta se kh;:io sat 
rn¢t so m~ch khucch d1.li cong suat dan. 
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2. Cae lo~i m~ch khueeh d~i eong sua! ddn 

2.1. M<;lch khuech d~i cO ban 

Soda rn<:lch: 

R, 
C, 

---1 Q, 

"J 1"1" 
_ Y, 

112Y 

Hill" 2.21. Mgch khue'ch dgi cong sui/t don co tdi mdc frl/c tiip 



M~ch tren la m<.tch khuech d<.ti mac Emitor chung lam vi¢c ache d<) h0<.tt 

d0ng A. Tiii duQ'C d~t tfl!C tiep a q,rc C clla Transistor QI' Th6ng thuong tai co 
lrj so di¢n tra nha de co the nh~n dong di¢n 100 se cho ra cong suat 100. VI cong 
suat fa ty I~ voi hlnh phuong dong di¢n. 

Di9n tra R, nh~n dong di¢n tai rfit 100 nen tieu hao cong suat eung rat Ian 
m0t each vo feh. do d6 nguai ta thwlng h6 di¢n t[(l Rl di. Truong h~1p dung 
di¢n tra Rl d~ on dinh nhi~t thi chi chQn chi so R, rat nhc. 

Mi.,ICh khueeh d<.ti c6 hi¢u suat thap 11 :$ 25% 

2.2. M~ch khucch d~i co bien ap ra 
SC1 do mach: 

T(J R, 
R, 

C, 

~ Q, 

uJ R, 

---L 

_ v, 

112V 

fill/II 2.22, Mgch khue'ch dgi C(Jng sud; d(lJ1 C() tdi g!U!P hii'n ap 

Mi.,ICh khucch d~i tren dung bien ap ra de dua trn hi¢u xoay chicu a ng6 ra 
cua Transistor ra lUi R I • 

Xet ve yeu to dong di~n mQt chieu thl di¢n tra cua cUQn day sa c<1p eua 
bien ap T, co tri s6 rat nh6 va q,re Emitor clla Transistor QI trang m<;lch dUQ'c 
noi tfl!C tiep xu6ng mat nen mSlch khong tieu hao eong suat vo ich tren di¢n tra. 

Vi vi;ly co th~ dung nguon co di¢n ap thap han de cung cap cho m<.tch. 

C6ng suat ra tren tai (sa cap): 

p. ::::; icma~ Vccmax V~c 
OM", fi fi 2RL 

CCmg suit tieu Ian nhi¢t trung blnh tren Transistor fa: 

_ _ Vee _ V;c 
Po - ~'C'I 0 - Vcc--- - --

RL Rj , 
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Trang ml;l.ch, cu¢n day sa cap bien ap TI co di¢n tra nha kh6ng dang k6 nen 
c6ng suat tieu haa tren cu¢n day coi nhu khong co. 

Nhu v~y hi~u suat cua ml;l.ch Iii: 

Vc~ 

~ 2~, .. 100% ._ 50% 
Vee 

RL 

Nhu v~y, vdj each m~k bien ap ra th) hi~u suat cua m1}.ch dugc tang len tll 
25% den 50%. 

Trang thlJc te van co cang suat tieu thl.1 m¢t chi~u tren cu¢n day sa cap cua 
hien ap nen hi~u suat cua m1}.ch khu€ch d1}.i chi d1}.t khoang 35%. 

Cac m<;lch khuech d~i cang suat dan lhuang duqc ling dl,lng lam d.c ml;l.ch 
khuech d~i cang suat trang cac thiet bl di~n tu co cang swlt fa nho. 

VIII. MACH KHUECH DAl CONG SUAT DAY KEO 

M~ch khuech d~i cang suat dan co hi~u suar thap, VI khi lam vi~c co dong 
Gnh l&n (dong m¢t chicu). D~ khac phl.1c nhugc diim nay, nguai ta mac tang 
khuech d~i cang suat d<iy keo lam vi~c ache d<) B, ha~c AB. 

1. M~ch khuech d~i dung bien ap 

Sada ml;l.ch: 

R" 

Q, 

u-l 
TI WI 

R" \8 --==-VI • W21 R, 

1 • w, • 
W 1Z 

Q, 

Hinh 2.23. Mgch klllu!ch d{li cong sutit dd'y h!o diing hie,/ 6p ra 
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i 
I , 

Transistor QI va Q218. hai Transistor cling lo~i. Bien ap T J cung cap tin hi¢u 
vuo hai qrc Baza eua hai Transistor. Bien ap Tz dung de cap nguon eho ca.c qrc 
Emitor ella hai den c6ng suat va hlY tfn hi~u fa. 

Di¢n tra Rill va Ro2la bi? pM.n ap, dung d~ d~nh thien eho mdi den. Trang 

ehe d¢ lam vi~c AB, Rill va Rill dugc ch9fl sao eho dong di~n tinh qua chung 
nho. Con trang ehe dQ lam vi¢c B thl se kh"6ng c6 di¢n tn) Rill ncn thicn ap ban 
dau Uhc=: O. Rb2 dung d~ dam bao cong tac ella mi;lch a che de) nguon up. 

Nguyen Iy lam vi~c nhu sau: 

- Khi kh6ng c6 tfn hi¢u vao th) QI va Q2 d~u dt. Uh<:1 v~ Ube2 deu bang 
kh6ng, dong di¢n lei va Ic2 bang kh6ng, Uel va Ud deu bang di~n ap nguon. 

- Khi c6 tin hi~u VaG: 

+ d nlr<l chu k5' dlfong. gia si'r tren cu(m W I1 cua Transistor T] c6 OlIa chu 

k5' di¢n ap am, con tren Cll¢fl W l2 c6 nua chu k5' di~n ap dlfang, ket qua ia 
Transistor Q2 khoa va Transistor QI thong, co dong chJ.y qua QI va eu¢n day 
W 21 ' dong di~n nay dim ii'ng sang cu¢n day thu cip nen Iren tai st' co tin hi~u 
frng voi m'ra chu ky ducmg. 

+ 6 ni'ra chu ky am. CIfC tinh tren cac cu¢n day W II va W l2 dbi chieu lam 
cho Transistor QI khoa va Transistor Q2 thong, khi d6 c6 dong di~n chay qua 
cu¢n day W 22 va Transistor Q2' dong di~n nay I~i dim ung sang cu¢n day thu 
cap va t~o ra tren rai nua chu ky tin hi~u am con l~i. 

Nhu v~y. qua trlnh khuech d~i tin hi~u duqc thlfc hi~n theo hai nhtp nua 
chu kyo nira chu ky dau m¢t Transistor lam vi~c. nira chu ky sau Transistor con 
l~i lam vi¢c. 

Hi¢u suit clIa m~ch khuech d~i c6ng suat day keo lam vi¢c a ch€ d¢ B IOn 
han hi~u suat clla m~ch khuech d<;ti dem lam vi~c a ch€ dq A rat nhieu. Tuy 
nhien a ch€ d¢ B. VI di~n ap thien ap ban dau bang khong nen meo khong 
dlfOng th~ng cua di~n ap ra Ian (vI do,!-n d.iu cua dUOng d~c tuyen clla 
Transistor la phi tuycn). 

D~ giam meo, ngum ta mac them v~1.O m~ch Rh2 d~ chuyen m'.lch tro vc lam 
vi~c ache d¢ AB. VI a che do AB co dong IB khac khong. nen dong Ie cling 
khac kh6ng, do do hi~u suat cua m<.tch bi gUm di doi chill va lam giam h¢ s6 
khuech d~i eua m~ch. 

Ngay nay, m~ch khuech d'.li cong smft day keo co bien ap ra duqc dung 
trang nhung twang hqp yeu c~u phai each di~n m¢t chieu d6i vai rai ho~c yeu 
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cau m;:tch phai co hi~u suKt cao, trong khi nguon cung cap nho. M;:tch khuech 

d;:ti cong suat da.y keo co m¢t so nhugc diem r:it dang ke do bien ap ga.y ra meo 

tin hi~u nhieu, dai tan h~p. kich thuac lOn, gia thanh cao va khong the thlfC hi~n 

dugc duai d;:tng m;:tch tich hqp. 

2. M~ch khuech d~i kh6ng dung bien ap 

Tang khu€ch d;:ti cong suat day keo co the Him vi¢c theo sa do kh6ng bien 

ap ra, nhb do se ghim dugc kfch thuac, tn;mg luqng, gia thanh; nang cao dugc 

cae chi tieu chat luqng cung nhu de dang tich hqp trong vi m;:tch. 
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2.1. Sa do khuech d~i d~y keo dung hai Transistor cung lo~i 

- &1 do m~ch 

>R, 
T, 

'" Q, 
w" 

1 
R, 

C, -~ 

1\ 
+11 --

R, -
1\ 

" 
w" 

V Q2 >R, 

R4 

--=:::- - - --=:::- -=:::-

Hinh 2.24. MqIch khue'ch d(/i ddy keo dung II! xurJr 

- Tac d\1ng linh ki~n: 

Tmnsistor Q I va Q2 la hai Transistor cung lo;:ti (NPN). 

Di¢n tra R
" 

R2la b(l phan ap cho Transistor QI. 

Di¢n tra R3, R41a b¢ phan ap cho Transistor Q2. 

v, 



Cac di¢n tr6 R I. R2. R3• R4 duqc ch<;m sao cho Transistor QI' Q2 Him vi¢c 6 
che d¢ AB. 

Tl.l C I Iii tl,l ghep tang clla uing khuech d<;li ccng suat d~y keo QI vii Q2 
vai tai. 

Bien up TI Iii bien ap diio pha tin hi¢u. 

Transistor QI duqc mac thea ki€u Coleetor chung, Transistor Q2 dUge mac 

theo ki~u Emitor chung. 

D~ dam ban che d¢ 13m vi¢c clla Transistor QI vii Q2 Iii nhu nhau thi phiii 

co dieu kit;n R I = R" R2 = R4 • 

Di~n the t<;li diem chung giu-a Colector Q2 vii Emitor QI bang + v 1/2. 

Nguyen lSi lam vi¢c: 

- Khi chua co tin hi9U va~: 

U[1EI = URE2 = U H2 = U R4 

Trang do: 

U R2 = Ec. R2/ 2 (R I + R2) do b¢ phan ap R ,• R2 t~o ra va d~t len m~t tiep 

giap B-E ella Transistor QI qua cu¢n dAy WI I· 

UH4 = Ec.R4/ 2 (R~ + R4) do b¢ pM.n ap R~, R4 t~o ra vii d~t len m~t tiep 

giap B-E cua Transistor Q2 qua eu¢n W 12• 

- Khi co tin hi¢u vao (gia su la hloh sin) d<Jt len so cap clla bien ap dao pha, tren 

ell¢n W 11 , W 12 clla cu¢n thu cap co di¢n ap clIng bien d¢ nhung nguqe pha nhau. 

+ 6 1lI1a chu ky duO'ng ella tin hi¢u vao, gia su di¢n ap tren W II Iii ngu<Jc 

pha voi Uv, tren W 12 la dong pha vai Uv. Transistor QI lam vi¢c, Transistor Q2 

khoa. Lue nay W C] se n~p theo duong: 

+Vl ~ QI ~CI ~ R[ ---+ Mat (-VI). 

Tren tai se co dong di¢n ch<;lY thea quy lu~t ll1Ia duang tin hi¢u vao. 

+ 6 nua ehu ky Am clla tin hi¢u vao, qua tdnh xay ra hoan toan tuong tJ.! va 

nguqc l~i. TI,l C1 ph6ng di¢n thea dubng: 

+C I ~ Q2 ---+ Mat ~ -C 1• 

Tren tai se co dong di¢n ch<;ly theo quy lu~t nua fun clla tin hi¢u vao. 

Nhu v~y, di¢n ap ra tren tai ding bien thien theo quy lu~t ella tin hi¢u dau 

van nhung co bien d¢. cang suat 100 han nhieu. 

2.2. M~ch khuech d~i d:lY keo dung hai Transistor khac lo~i 

- Soda m~eh: 
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- Tac dvng linh ki¢n: 

Transistor QI va Q2 la hai Transistor khac lo~i nhung gi6ng nhau ve m~t 
thong s6 ky thu~t. Transistor QI va Q2 deu mac thea ki~u Coleetor chung va co 
cung chung tai Rl' ca. hai Transistor deu lam vi~e ache d¢ AB. 

Di¢n tra Rl , R2 va RJ • R~ Ht cae b¢ phan ap dung d~ dinh thicn cho 
Transistor QI va Q2' 

- Nguyen ly lam vi¢e: 

+ Khi chua co di~n ap vao: 

UBEI = UBE2 == UAB) nha ehqn Rl = R4, R2 = RJ • 

lei = Ia = laJ 

+ Khi co tin hi~u vao hlnh sin Uv: 

6 nua ehu ky duang cUa Uv • Transistor Ql thong (lam vi~c), Transistor Q2 
khoa (kh6ng lam vi~c), TI,l C~ n~p di¢n thea duemg sau: 

+VI --+ Ql ~ CJ --+ R[ --+ Mat (-VI) 

Dong n~p bien d6i theo quy lu~t eua di~n lip tin hi~u vao nen tren tai nh~n 
duqc di~n ap gi6ng vai nua ehu ky duang cua di~n ap tin hi~u Uv. 

70 



6 fl1Ia ehu ky am eua Uv, Transistor QI khoa (khong lam vi~e), Transistor 
Q2 thong (lam vi~e). TI,l C~ ph6ng di~n thea duang sau: 

+C~ --)0 Q2 --)0 Mat --)0 Rt --)0 -C~. 

Luc nay dong di~n ph6ng nguqe chieu vOi dong di~n n~v nen tren tM nh~n 
duqc di~n ap U"ng vai ni'ra ehu ky am. 

Sa dO nay khac phl,lc duqc mea tin hi~u t!i~t d~ so vai Transistor lam vi~c 
ache d¢ B. d~c bi~t khi U" nha. 

3. M9! so m~ch khuech d~i cong sua! khac 

3.1. M~ch ghep dung dio! doo ph. 

- Soda m'.lch: 

~ R, 

Ot.. Q, 
; R, 

~ ~ D, 
~ ~D2 

: 
Q, I 

u, 
< R, 

-'-- -'-

~R, 

- '-

--
--

- '-

Hillh 2.26. M(lCh khue'ch dgi day keo ddo pha dung dial 

v, 

Thea hlnh ve, di~n ap kich thleh duqc d~n tn!c tiep vao Baza eua Transistor 
Q2' con di~n ap kich thfch cho Transistor Ql lify tu cl!e Colector cua Transistor 
Q2 ghcp qua diot sang d~ dieu khi~n eho qrc Baza cua Transistor Ql' 
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B¢ phan ap R1, R2 xae djnh di~m Uun vi~e eho Transistor Q2 de Transistor 
Q2 dan dong v6i mue trung blnh. 

G ban ky am Transistor Q2 khoa (kh6ng lam vi¢e), di~n ap tren Coleetor 
Transistor Ql tang len, lam eho di¢n ap UB eua Transistor Ql ciing lang len, lam 
eho Transistor Ql mb (lam vige), dong di9n ehay qua tai thea ehieu: 

+Vl -} Ql -} D2 ~ Rl --+ Mat (-va. 
G ban ky dUC1ng Transistor Q2 rna (lam vi~e), di~n ap tren Coleetor 

Transistor Q2 giam, ncn lam eho di~n ap UIJ eua Transistor QI giam, Transistor 
Ql khoa (kh6ng him vi~c) va dong di~n ehiiy qua tai giam (dong di~n qua tid 
giam do QI khoa, dong thai Transistor Q2 rna nen dong di?n qua tai duqe re b6t 
dong qua Q2)' V~y dong di~n ehay qua tai tang giam bien d6i thea quy lu~t eua 
di~n up tfn hi~u U y nhung nguqe pha v6i di¢n ap tin hi¢u U y . 

Ncu can phai tung h~ s6 khuceh d<).i dong di~n ho~e tang tr0 kh<ing vao de 
co dl1qe mot e6ng suat ra l6n, ta co the thay m6i mot Transistor bang mOl e~p 
Transistor mac thea kitu Darlington. 

Hillh 2.27. Mgch mac Darlingron 

G9i PI va Pl Ian IU91la h~ s6 khueeh d<;li dong di¢n eua cae Transistor Ql va 
Transistor Q2' P Ia h¢ s6 khueeh d<).i eua c~p Transistor Darlington. 

Tu c6: p ~ p, X p, 
Nen h~ s6 khueeh d<).i dong di~n eua m~ch duqe tang len dang ke, lam eho 

eong suat eua m<).eh Ian len flit nhieu. 
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3.2. M<;lch khuech d<;li phan phl,l tai ghep tn,c tiep 

Sad6 m<:Lch: 

R, R, 

'" Q, 

v 
'" Q, 

u~ 1 
I-

"' Q, 

R, R, 

R, 

-==- - - - '-- ~'=-

-=::--=-

~~ 

Nil/II 2.28. M(JCh kll/lech Qgi defy keo gJufp trlfe tiep 

v, 

Transistor QI va Q2 1a hai Transistor cung IO<;i.i Hlm nhi¢m Vl;! khuech d~i 
c6ng suM day keo. 

Transistor Q."1 lam nhi¢m vl;! khuech d<:Li dao pha va d!nh diem lam vi¢c cho 
Transistor QI va Transistor Q2 nha di¢n ap tlnh tren cac cl!c Coleetor va Emitor 
cua no. 

Trang cae m<:Lch rai r<;i.e thuang dung each ghcp di¢n dung giUa cae tang 
khuech di..li dao pha va tang cang suat, nha do co th~ djnh diem lam vi¢c rieng 
cho Transistor QI va Transistor Q2' Nhung trang m~eh tich hqp kh6ng th~ thvc 
hj~n duqc dieu nay, VI vf).y trang sa d6 nay rat kho chQn R3 d~ thoa man yeu 
cau ve dQ mea va eang suat fa. D~ khae phl;!e kho khan do, nguai ta thay di¢n 
trd R4 bang mQt diot mae theo pha.n eve thu~n. 

Nguyen I)"' ho~t d¢ng ella m<:Leh nhu sau: 
- Vai ni'ra ehu ky am cua tin hi¢u VaG: 
T~i qrc B eua Transistor QI co di¢n ap duang (ehu ky duang) lam eho 

Transistor QI md, con q.i cl!e B eua Transistor Q2 co di~n ap am (ehu ky am) 
lam eho Transistor Q2 khoa, vf).y dong di¢n ch<:LY qua di¢n tra tai R( thea 
duang sau: 

+VI ~ QI ---jo R(---jo Mat (-VI)' 

Dong di~n nay co quy lu~t gi6ng nhu ban ky am eua dong di¢n tin hi¢u vao. 
- V6i 1lI13 chu ky duang ei'Ia tin hi¢u vao: 
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T~i cvc B cua Transistor QI co di~n ap am (chu ky am) I~m cho Transistor 
QI khoa, con qrc B cua Transistor Qz co di~n ap duang (chu ky duang) lam eho 
Transistor Qz rna nen dong di~n ch1;lY qua tai giam thea quy lu~t clla nua am tin 
hi~u va~. 

Dc;ic diem clla mi.~ch khuech d~i kieu nay la ket cau m1;lch dan gian, nhung 
kh6 dieu chinh VI di6m lam vi9C m¢t chieu c~a cac den anh huang hin nhau. 
M1;lch lam vi9C kh6ng dUQc 6n dinh, khi nhi~t dQ tang rat de gay meo tin hi~u. 

3.3. M~ch khuech d~i cong suat day keo co m~ch h~n dong 

Blnh thuang m1;lch khuech d1).i cang suat ket c6 t<li Ernitor de xuat hi9n nguy 
co qua tai (qua dong) neu In] khang ella tai qua nha. D~ khac ph1,lc hi¢n tuqng d6 
la Slr d1,lng so db m1;lch khueeh d<:ti eang suat day keo co bao v¢ qua tai. 

So del m1;lch: 

R, 

+----.---L Q, 
---==- VI 

D, Q, 
R" 

D2 

R, 

1
,.--+--r Q, 

Uv R2 

-.:L 

Hill" 2.29. Mgch klll/ech d~li dd'y keo co h(pl che'dong difl1 

Tac d1,lng linh ki~n: 

- Transistor QI va Q2 13 hai Transistor khu€ch d<;li eang SUi}'t day keo, l~ hai 
Transistor khac I01;li. 

- Di~n tra R I va R2 la cau phan ap dung d~ djnh thien ap eho Q" lam vi¢c. 
Transistor Q5 la ti'lng khucch d1;li kfch thich. 
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- Di¢n trb R 1, diot D, va D2 dung de thien lip cho Transistor QI va Q2 lam 
vi¢c {j che' d¢ AB. 

- Transistor Q3 va Q4la hai Transistor bao v¢ qua dong (h<;ln dong). 

Khi m<;leh eang suat lam vi¢e blnh thuang thl hai Transistor hao v~ Q, va 
Q4 deu khoa (kh6ng hO<;lt d¢ng), di~n ap Bazo'-Emitor ella chung phy. thuge vao 
h<;l ap tren cac di~n tra ,REI va RE2 . . 

Khi dong di¢n ra tai qua Wn, hI.!- ap tren cae di¢n trb Rr-:, va RE2 dell lang 
lam eho hai Transistor Q, va Q4 deu dan (lam vi~e), thl di~n ap Baza-Emitor 
eua hai Transistor QI va Q2 deu giam va dbng di<::n ra tai giam. 

Di¢n tr6 REI va RE~ duqc ch9n c6 tf! s6 bang nhau va dU{Je ehqn sao cho 
dong di~n ra bj h~m chc trong tflIong hqp dong di¢n vucJ1: qua tfi so dong di¢n 
da tlnh toan m9l chill. 

Cae m<:tch khuech dl.!-i cang suat day keo Ihuang duqe ling dy.ng lam mi..leh 
khucch dl;li tang eu6i trong cac thiet bi di¢n til co cang suat tfung blnh, Ian. 

Cftu hoi 

1. Tin hii;lu nho c6 di)c di~m gi? M<:J.ch khuech d<:J.i Un hii;lu nho co d~c di~m g']? Hay 

k~ ten m9t 56 m<:J.ch khuech d<:J.i tin hi~u nhi). 

2. M<:J.ch khuech d9i Darlington co cau t90 nhll the nao? M9ch khuech d9i Darlington 

co hi;l 56 khuech d<:J.i dong dii;ln bang bao nhieu? M<:J.ch khuech d<:J.i Darlington 

dUQc Ltng dl,mg khi nao? 

3. M9ch khuech d9i vi sai c6 cau t90 nhll the nao? M9ch khuech d9i vi sai c6 

nhLmg d~c di~m gi? 

4. Ml,lc dfch ghep tang khuech d<:1i d~ lam gi? C6 bao nhieu cach ghep tang khuech 

d9i? Cac 10<:1i ghep do co d~c di~m gi? 

5. Tin hii;lu vua va Ian co d~c diem gi? M<:J.ch khuech d91 tin hii;lu vua va Ian co d~c 

dil~m gl? 

6. Cac m<:J.ch khuech d9i dao pha dung d~ lam gi? Co baa nhieu 109i m9ch khuech 

d<:J.i dao pha? £)~c diem cua tUng 1091 m9ch dao pha la gi? 

7. Oi)c diem ve cau truc chung cua cac m<:J.ch khuech d<:J.i day keo la gi? M<:J.ch 

khuech d<:J.l day keo hO<:1t d9n9 ij che d9 nao? Nguyen Iy chung cua cac m9ch 

khuech d<:1i d.§y keo la nhl1 the nao? 
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Chu'ong3 

M~CH KHUEcH £)~I CHUYEN D1JNG 

I. MACH KHUECH DAI DM RQNG 

1. Veu to imh huang den h~ so khuech d~i cua m~ch 
H~ s6 khuech d~i [HSKD] eua ffiC).ch khuech dC).i phl,l thu('lc rat nhieu van 

tan so eua tfn hi~u vao. v 6i rn¢t ITIC).ch khuech dC).i CI,l th~, c6 ffi¢t diii Uln 56 
duqc Uti tien khuech dC).i gQi 13. dM t:in cang tac, ngoai dli Hin s6 d6 thi h~ 56 
khuech dC).i bi suy giinn. Vi V9-Y, de dam bao khuech dC).i tin hi~u trung thlfc, 
phM thiet k€ m",ch khuech dC).i cho dai tan c6ng tac eua n6 bao hi'un dai tan s6 
cua tin hi~u vao.' 

Ok be> khuech d1i tan s6 thap thuemg HIm vi~c trong dai Uln til vii chy.c Hz 
den viii chl!C KHz. 

Oie bt) khuech d1i video 13.m vi¢c trong dai tan r('lng han tir OHz den viii 
chl.lC, viii tram MHz. 

Ve nguyen Hie, co the dung cae ITI1ch khuech dC).i thong thmmg de khuech 
dC).i dui r('mg.Tuy nhien, khi thiet ke phai chu y dung cae bi¢n phap de rna rc;Jng 
dai tan c6ng tac eua m<.teh. 

H¢ so khueeh d<.ti [KJ eua rn¢t rn<.tch khu€eh d<.ti ph1:l thuge vao d,H tiin so 
eua tin hi¢u vao duqc khu€eh d<.ti theo sa do sau: 

K 
K 

K 
'3 Ii 2 

, 

0 f, f2 f 

Hillh 3.1. D(tc tuye'n tan so mgch khuech dgi 

Vimg (1) Hl vung tan so thap (tu f = 0 den f = f l ), vung (2) Hl vung tan so 
trung blnh (tir fl den [2), vimg (3) ia vung tan s6 cao (tir f2 den: 00). 

76 



Ta thay h~ so khuech d'.li cua m'.lch a vung (1) va (3) nh6 han h~ so khucch 
d~i a vung (2). Khi ttln so' rang thap thi h¢ so' khu€ch d'.li eang nhe, hi~n tuqng 
nay cung dung khi tan so' 16n han f2• 

D~ tim hieu hi~n tU'qng nay, ta hay xcm xet m,!-ch khuech d'.li ghep tang 
bang di¢n dung nhu hinh ve sau: 

R", 

Cgl 

--I 

uJ R"2 

~ 

R" 

~c --'--C 
" !v 

Cel ; 

R" 

u, 
R", 

Hinh 3.2. Cae yeu tt/ dnh huang den ddi thong mgch khue'ch dgi 

Cae Transistor QI va Q2 la philn tu khuech d'.li. 

-==----V I 

cac di~n tra R hl , Rh2, Rh~' Rh4 lam nhi¢m vI! t~o diem lam vi¢c eho Transistor 
QI va Transistor Q~. 

Di9n tra Rei' Rd 6n dinh nhi¢t cho QI va Q2' Rd va Rella di9n tra tai. 
1'1,1 di¢n Cd va Ce2 cho'ng phan hoi am xoay chieu tren Rei va Rc2 d~ kh6ng 

lam suy giam b¢ so' khueeh d,!-i do'i vai tfn hi¢u xoay chieu. 

Ok di¢n tra R
"

, RI2 va CII' C ,2 lam nhi¢m vl,l19c nguon. 
TIJ. Cgl , Cg2, Cg la cUc llJ. ghep gifra cac lang, CI' la tlJ. di¢n kf sinh a dau ra tang 

khuech d'.li thu nhat, Cv la tl,l di¢n kf sinh a dau vao tang khuech d~i thu hai. 

TIJ. ki sinh la tlJ. di9n kh6ng phai duQ'c che t'!-O va lAp rap vao ml;l-ch, n6 t6n 
t<.li tU'ang lrng vai sl! tich luy di¢n ap trai dau a cac m~t ghep P-N, giua cac linh 
ki¢n, gina cac m'.lch in ... tri so cila tlJ. kf sinh rat nhe (vai PF den vai cht;lc PF). 

D~e diem cua tt;l di¢n la c6 tra khang nhe (it can lra tfn hi~u) doi vai tfn 
hi¢u qua n6 c6 tan s6 cao va nguqc l~i c6 tra khang Ion doi voi tfn hi¢u qua n6 
tan s6 qua nho. 
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Gia Slr ta dua tai uing khuceh d~i thtl nhat tin hj~u co tan s6 thay deli a d. 
ha vung tan s6 thap, tAn Scl trung blnh va tan s6 eao. 

-6 vung Ian so trung blnh, cae t~ Cgl , Cg2 , Cg, Col ,Co2, CII' C I2 co tra khang 
rat nhc va eo the eoi nhu bang khong Trang khi do cae t~ Cr , C,. co tra khang 
rat lOn nen tin hi~u qua no ve dat khong dang ke. VI v~y tin hi~u eoi nhu khong 
bi t6n hao a Ihanh phan tan s6 nay khi di tu dau vao t61 dAu fa ella m~eh 
khuceh d~i. H~ s6 khueeh d~i elJe d~i btlng ICo. 

-6 vung tan so thap, cae t~ Cgl , Cg, Cg2 c6 Ira khang dang ke, VI the gay svt 
ap tin hj~u tr~n chung lam eho tin hi¢u tu dau ra tiing twae tai dau vao tang sau 
giam, gay ra SI! suy giam h~ s6 khuceh d~i. Cae t~ Cel ' C,'21am nhi~m v~ ch6ng 
hoi tiep am xoay ehieu, tra khang d6i vai tin hi~u xoay ehieu ella chung yeu 
c;iu phai gAn bang 0, song dieu d6 khong thoa man duqe khi tan s6 dn hi~u 
nho, VI v~y hi~n tuqng phan hoi am khong khlr duqe lam eho h~ s6 khuech d~i 
cua mi..Kh bj giam. Tan so tin hi~u eang thap thl tra khang eua cae t~ Co va Cg 

rang lOn, dan tai HSKD dtng bi suy hao m~nh. 
Mi!-t khac, a tan s6 thap tv (tI;1IQc) lQe nguon co tra khang dang k~ lam eho tin 

hi~u qua n6 it di va qua di~n tra IQe nhicu han. Do d6, R II , Cil tham gia vao tai 
Coleetor khicn eho taj Colector khi d6 160 han Re. Vi h~ s6 khuech d~i ty 19 di¢n tra 
tai tren R II , C j I lam tang h~ s6 khueeh d~i 6 vung tan s6 thap, song vai tro lit tang h¢ 
s6 khueeh d~i cila Ril va Cli khong bu duqc SI! suy giam m~nh a vung Ian s6 thap. 

-6 vung tan s6 eao, cae tl;1 cg va Co c6 lra khang khong dang ke nen khong 
anh huang den vi~e truyen va khueeh d~i tin hi~u. Trang khi d6 cae tl;1 Cr va c,. 
l~i giam tro khang fO r~t khien cho tin hi¢u qua n6 ve mat nhieu hem (lam suy 
giam tin hi~u), tin hi¢u di tai dau vao eua tang sau bj giam dan tai h¢ s6 
khueeh d~i ella m~ch bj giilm. Tan s6 eao, h¢ s6 khueeh d~i dng giam m~nh va 
khi f = 00 thi h¢ s6 khueeh d~i bang O. 

Cae t~ ki sinh khong the lo~i b6 duqe, chi co the giam nh6 no bang each 
chQn cae hnh ki~n va mae n6i m~ch hqp lY. T~ ki sinh lit m¢t trang nhung s6 
li¢u de thiet ke va phan lo~i Transistor eao tan, am ufn ... 

2. Bi~n phiip mil ri?ng dai t5n 56 cua m~ch khuech d~i 

M~eh khuceh d~i dai r(lng la m ..... ch khueeh d ..... i co dJj thong 16n (co th~ 
d ..... t tai hang MHz), n6 c6 the lam vi¢e blnh thuong khi Uln s6 cua tin hi¢u 
vao thay deli trong ph,:tm vi nft lOn, dung de khueeh d ..... i tin hi~u xung, tfn 
hi¢u thi Uln ... 

V oi m ..... eh ghcp di¢n cam ho~c tl.1 di¢n thong thubng dai thong ella mqeh 
khuech d1).i chi tu vai chl).c KHz den vai tram KHz, de tra thanh mqch khuech 
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d~i dai r(lng, dn phai mo r¢ng diii thong clla no ve hai phfa tan so thap va tan 
so cao, muon v~y phai nang cao h~ so khuech d'.li cua m'.lch a hai vung uin s6 
nay. De d'.lt duqc ml.!c dfeh do, fa dung ca.c m<;tch sua tan so thap va H1n so cao 
ho~c dong thai sua ca tan s6 thap Va caD. 

2.1. M~ch khuech d~i c6 SUa tan s6 thap 
NhlI da phan tich a tren, nguy~n nhan gay ra sl! suy giam h~ so khueeh d'.li 

cua b¢ khuech d~i a vung tan so thap 1a do cac tt}. Cc va CJ; co tra khang 16n, t~l 
Cg gay st}.t ap tfn hi¢u tr~n no la.m cho tfn hi¢u tai tang sau b! suy gi<lm, con tt}. 
C~ gay fa hoi tiep am trong m'.lch do do cung lam giam h~ s6 khueeh d~i clla bO 
khuech d'.li. Ta co the giam tro khang clla tt}. Cg Va Cc bang cach lang gia tf! cua 
chung, song dieu d6 l<;ti khien cho kich thuae cua tl.! di¢n 16n, m'.leh di~n eang 
kenh. M;:tt khac, tt}. Cg phlti chiu dl!ng dlIqc di¢n ap mOt ehieu kha 16n (di~n the 
cao a Colector tang truac vai di¢n the thap 0 BazC1 tang sau). Muon tl.! chiu 
dl!ng duqc di~n ap cao l<;ti phai tang kich thlIac clla tt} th~m 1l11a VI the rna tl.! Cg 

va Cc khCng the chQn qua IOn. 
Ta biet tt} CII va di¢n tra RII la.m lang h~ 56 khueeh d",i eua m~ch 0 uin so 

thap, tl.! CII cang nho thi dng tang h¢ s6 khuech d'.li 0 vung tan s6 nay, dieu do 
cang dung khi RII c6 tr! 56160. Song RII va CII dung de lQe nguan ncn khong 
the my ti¢n thay d6i chung. Ta co th~ SUa tan s6 bang cach mik n6i tiep vai 
di¢n tra Rc hai thanh phan R" va C'I nhlI ffi<;tch sau: 

R, 

R, C, 
I • c, 

-=-v, 

--1 Q, 

u, 1 u, 
l 

<, R, C, <, R02 

--L 

Hlnh 3.3. M(lcl/ khulell d{li sua ttin s6'tlui'p 
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TI,l C'1 dU<;1c ch9n sao cho a vung tan s6 trung blnh, va tAn 56 cao tra khang 
clla no rat nho (xap xi bang khong), VI v~y 0 hai vung tan s6 nay, tai Colector 

cua Transistor coi nhu bang R", khi do R'1 va C'1 khong anh huong gl den vi~c 
khuech d~i tin hi~u. Con 0 vung tiln 56 thap tro khang cua C,\ la dang k~, VI v~y 
rna tai Colector dU<;1c c¢ng them m¢l llIQl1g RId == (R,t II C'I) va nhu v~y, h¢ so 
khuech d~i clJ<I m':lch dU<;1c tang len (h¢ s6 khuech d~i K ly l¢ thu~n voi di~n tra 
tiii). Tan s6 dng nho thi tra khing cua tl..!. dng Ion va VI the h9 s6 khuech d<.li 
cua m'olch dlllg 16n. 

Di~n tra R\d bao gia cung nho han R,\. Khi litn s6 tin hi~u tien den khong 

(fth == 0) thl R\d tien den Rq (Rht ~ R'l)' VI v~y uti sua tfin s6 thap tot dtn ph<l.i 
tang R,t song R'l khong the ch9n qua Ian VI no con lam nhi¢m vl,l cung cap diGn 
up m<)t chicu eho Colcctor cLla Transistor qua R". Khi mac R'l va C'l vao m<;tch, 
d~c tuyen se dUQc nang len b vung tAn s6 thap. 

M~ch sua litn s6 lhap dung R'1 va Cq nit thong dl,lng trong nhung m<.lch di¢n 

thl!c teo 

De nang cao h¢ sO' khueeh d<.li a vung tan s6 thap, ta eung co the lang tra 
khang vao clla tang sau. M¢t trong nhung each tang tra khang vao El dung m<)t 
di~n tra de t<.lO diem lam vi¢c cho Transistor (bo di¢n trb Rh2). Trong m~ch di¢n 

khong dung di¢n tra Rh2 tin hi¢u tai chan B cua Tfam.istor se kh6ng tbn hao 
qua Ril2 xuong dat, vi the rna h¢ so khuech d~i cua m<.lch tang len. 

Ta da biet C" gay ra phan hoi am tin hi~u 0 vung tan s6 thAp, boi v~y neu 
yeu cau dn 6n dinh cho Transistor khong cao, ta co the kh6ng dung C2 va R, 
rna noi tnrc tiep chan E xu6ng dar. 

2.2. M<;lch khuech d<;li sua tan so cao 

Nguyen nhan gay ra suy giam ht; 56 khuech d<.li b vung tan sO' eao Ii do cae 
tt,l kf sinh a dilu fa eua tang truoc va dilu vao eua tang sau. Co the bu l~i 51! suy 

giam nay bang each nang cao h¢ sO' khuech d<.li b vung tan so cao. 

Sa uo m<.lch khuech d<.li SUa tan sO' cao bang phuang phap mac them di¢n 

cam vao tiii Coleetor nhu sau: 
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L, 

C); C1 

C~I 
+--------1:f-1 ----111 • 

-lir------{h. Q, 

Hinh 3.4. M~lCh khutch dgi slra tdll slf eao 

D~c diem eua di~n cam ia trb khang eua no ty l~ thu~n v6'i tan s6 tin hi¢u 

qua n6. Trang ffi<;lch di¢n cam, L, duqc ch9fi sao cho tra khang cua n6 kh6ng 

dang k~ b vung lan so thap, trung bloh va dang k~ b t~n s6 eao. 

Khi m~ch di¢n lam vi~c vai tin hi¢u lan s6 eao, ph1,l lai Colcctor se 13 

di¢n tro Rc mac noi tiep v6i trb khang eua di¢n cam L
" 

VI v~y phI,! tiii 
ColCClor khi d6 16n han Rc va VI the h¢ s6 khuech d~i cua m~ch duqc nang 

len (j vung uln s6 eao. 

Ty. ki sinh iclng cQng b dau fa tang th(C nhal va dall VaG Htng thu hai eua 

m<.tch la Co = C,. + C" va co lri s6 dang ke, ta co the tach ricng hai t1,l nay bang 
m()t di¢n cam n6i giua chung, h¢ s6 khuech d,!i cua ffi,!-ch cung duqc nang len a 
t;:in s6 eao. 

Nell nhu h¢ s6 khucch d,!-i eua m,~ch 6 vung tan s6 thap va trung blnh 16n, 
nguai ta se lam cho hoi tiep am nhieu 6 vung uln s6 thap va trung blnh con hoi 
tiep .lm (; dn s6 cao ft, khi do h~ s6 khuech d~i cua m,!ch a ca ba vung dong 
deu han. Co the thlJc hi~n dieu nay bang cach tach d6i di~n trb Rc thanh Rei va 
R~2 sau do dung tt). kht'r hoi tiep am xoay chieu tren Rc2 • 
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) 

Q, 

flinh 3,5. M(jch VHf mrl pha'n fuji lIil) am x()ay chie'lt 

II. MACH KHUECH DAI CHON LOC 

M~ch khucch d'Ji tfn hi~u chQn lQc co nhi~m Vl! khuech dqi tin hi~u trang 
ffiQt dJj ttlfl va nen tfn hi¢u ngoai dai Hin do. 

Trang cae mc.1ch khuech dqi tin hi~u chon 19C, di¢n tra tai duc.1c thay the boi 
mQI ml;lch c¢ng huang ho~c m9t m<;lch 19C. Cae di~n dung ra eua tang song 
song v6i ffi1;lch c¢ng huc'mg se him (hay deli d6i chut tan s6 cQng huang nhung 
kh6ng anh huang den h~ 56 khuech d'!-i eua m,!-ch a u'in s6 cao nhu trang ffi,!-ch 
khuech dl;li di~n til. Do do, m~lCh khuech dqi ch(;m 19c co th~ khuech dqi tin 
hi~u c6 tan so cao han so vai m;:Jch khucch d<;ti ti'ti di~n tra. 

M1;Ich khuech dl;li tin hi¢u ch9n l<;le thuang dUQc dung trong cae tang cao 
tan ci.'ta may thu thanh, duqc dung d~ khuech d<.ti tai tin trong cae may phar 
thanh. Ok Uing khueeh d,,-i trung gian cae may thu thanh, thu hlnh cling la 
m<,lch khuech d~i ch9n 19C. 

1. ChC;," Ic;>c tin hi~u theo tan so 
Neu dua tin hi~u qLla m9t m<;tch 19c tfin s6 (hi m~ch 19c se cho m9t d<ii lan s6 

di qua va ch~n diU tan con l~i. Khi do ta noi m<;tch 19C co tfnh chat chQn IQc tan so. 

Trong kg thu~t co the co nhong I01;li m~ch 19C tan so nhu sau: 

* Phin lo,,-i thea linh ki~n: 

- M~ch 19C thl,! d¢ng: la m~ch chi gam nhung linh ki~n di~n tra R, cu¢n 
day L va llJ di9n C. Cac Io~i m1;lch 19C thl,! d(lng nhu sau: 

+ Mach Iqc RC. RL. RLC. 
+ M'.ICh I"c hlnh rIo T. r, 1. 
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- MiJch 19c tich cLJe: UI. m<;lch IQc ket hgp cae linh ki~n R, L, C voi cac linh 
ki¢n rich qrc nhtt Transistor, khuech d<!-i thu~t toan ... 

'" Phan loai then tiic dun a : . . c 

Tu)' thea «Ie dl,lng chqn lQc hay IO,!-i h6 tan so ella m~ch IQc, ngttoi ta ehia 
ra thanh cac IO<.li nhtt sau: 

- M'.lCh 19c h,~ thong (M~eh lqc thong thap). 

- M<.tch h)c thltC,:mg (hong (M'.l.ch 19c thClOg cao). 

- M<;lch 19c dili thong (M'.lCh 19C thong dai). 

- Mqch 19c d{li tri~t (M'.lCh lqc chan hay chan dai). 

Sau day ta nghien Clru tin hi~u ch9n 19C t[111 s6 ella cae m~lch hIe nay. 

J.J. M~ch loc thong thap 

M~ch IQe thong thap la mqch lqc cho thanh phan tin hi¢u tan s6 rhap di qua 
dong thai him suy han hay ch~n l~i thanh philn tin hi¢u eo lan s6 can. 

So do m,,!-ch IQc thong thap: 

R L 

f--A./V\ 

Ie • • ,-,...,.-...-.. 

Ie • 
u'l 1 u'l lu. 

I I • • • • 
Lo<~i 1 Lo~i 2 

Hill/! 3.6. M~l("/I !(JC r/U}II!!,I/Ui'p 

V oi m<;teh IO<,ti I: 

- T<;li dui tan so thap: Tl! di~n C eo tra khang 16n nen I~.m suy han tin hi~u 
xu6ng mar it, trong khi di~n tra eho tin hi¢u tan s6 thap di qua de dimg nen 

di¢n up t~i d<1u ra Ian. 

- T<:).i dai tan s6 cao: TI,l di¢n C eo tra khang nh6 nen lam suy hao tin hi¢u 

xu6ng mat nhieu, di¢n tra it anh httCmg den tfin so eao nen di~n ap ra nh6. 

V oi maeh lo<).i 2: 

- T~li vung ttin s6 cao co: XL l6'n, Xc nho nen tin hi~u r.J hi eh~n li;li nhieu va 

suy hao nhicu ncn di~n up tin hi¢u ra nh6. 

- T<;li vung tan s6 thtlP, XL nh6, Xc Ian ncn tin hi¢u fa hi ch~n l<;Ii it v~1. cung 

suy hao it ncn di~n ap tin hi¢u ra Ion. 
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D~c tuyen cua m'.lch 19C thong thap nht! sau: 

Uc 

co 
o 

1.2. M<:,ch lQc thong cao 

M~ch Iqc thong eao 1ft m'.leh 19c cho tfn hi¢u Hin s6 cao di qua, d6ng thai 

Hlm suy hao hay eh~n l<:ti tin hi~u co tan so thilp. 

So do iQc thong cao: 

C 
0-0 ----1jl--+-----<> 

u'l R '1 Uc 

o 

Loai I 

!lil/II 3.S. M~ICIl IQc thollg cao 

Tucmg tl! nht! tren ta co: 

- T<.li mien t;in so thap: 

c 

L 

LO<:ti2 

+ M<:tch iO'.li I: Xc lan, nen tfn hi¢u bi ch~n i'.li nhieu lam cho Ur nho. 

+ M<;lch l0<:ti 2: Xc lan, XL nho, nen tfn hi¢u bi ch~n l'.li nhieu va cung suy 

hao nhieu lam eho tfn hi¢u Ur nho. 

- T<;li mien Ifin s6 cao: 

+ Me.leh Im.li 1: Xc nho, nen tin hi¢u bi eh~n l'.li it lam eho Ur 16n. 

+ M,!-ch IO'.li 2: Xc nho, XL 100, nen tin hi~u bj ch~n l'.li it, suy hao cung ft, 
lam cho U,.I6n. 
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D~c tuyen tan s6 nhu sau: 

o 

Hillh 3.Y. DtJc tuyl;// tdn so'mqc/l !()(' tholl?, C(lf) 

1.3. M~ch Inc thong dai 
MeW iQc th{mg dili la m~ch iQc cho t[in so tin hi~u trong diii tan so trung 

blnh di qua, d6ng thai Hlm suy hao hay ch~n l<;ti tin hi¢u co Utn so thap va ttin 
so cao. 

Sn do miilch Iqc: 

HinI13.10. M(lch /f/c thdng da; 

- T<;li mien Hin so thap: 

Xci lan, Xu nha ~ (Xci + XLI) Ian ~ tin hi¢u bj ch~ l<;li nhieu 6 nhanh noi tiep. 
XC2 lan, XL2 nha -) (XC2 "XL2 ) nhc ~ tin hi¢u bi suy hao Ian 6 nhanh song 

song. 
Nen di~n ap tin hi¢u fa nha. 

- T<;li mien tan s6 cao: 

XCi nha, Xui6n ~ ( Xci + Xu) Ian ~ tin hi¢u bj cMn liP nhi~u 6 nhanh noi tiep. 
Xc nha, Xu Ian -) (Xq , , Xu) nhc ~ tin hi¢u bj suy hao Ian 6 nM.nh song 

song. 

Nen di~n ap tin hi¢u fa nha. 
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- T'-.li mien tan so trung binh: tn; khang cua nhanh noi tiep la nho nhat va 
trb khang cua nhanh sang sang Iii 1611 nha't nen di~n <lP tin hi9U hi ch,~n h~i (-; 
nhanh noi tiep nh{) va hi suy haa a nhanh song song iI. VI v~y di~n ap tin hi¢u 
fa 16n. 

D,~c tuycn Utn s6: 

u, 

o 

IIlnll 3.1 I. D(lc lUyelJ ran Sf)' nl(lcll Iqe r!J{}ng ddi 

1.4. M~ch Il)c ch<;in dai 
M,:!ch 19c ch~n diii la m<;leh 1ge eha tin hi¢u tan so 0 diii Ian so thap va tan s6 

caa di qua, dong thai lam suy haa hay eMn l<;li tin hi¢u a diii tan so trung blnh. 

Sl1 do m<).ch: 

c, 
II 
II 

L, 

u , L2 u, 

---'-- C2 

• I • 
Hillh 3.12. M(ICh If!c ch(in ddi 

V(1i Iy lu~n tuang tJ! ta e6: 
- 6 mi~n tan sOlhap va tan s6 caa c6 di¢n ap tin hi9u ra Ian. 
- 6 mien tjn s6 trung blnh c6 di9n ap tin hi¢u fa nho. 

- D~c tuycn tan s6 cua m<;lch nhlI sau: 
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o 

Hinh 3./3. Dijc !uyr/n fall s6 mqc/i l(Jc ,1I(i1l ddi 

Ok lo<,t.i ffi'.lch IQc thubng duqc ung dl!ng lam m~ch IQc nhicu ngu6n, nhieu 
tin hi¢u; lam cae m~ch h?e tan s6 trong cae m<,t.ch khuech d~i... 

2. Mach khuech dai chon loc lin hieu theo t5n so . .... 
De dam bao tinh ch9n 19C va tAn s6 eua m~ch khuech d'.li, co the thl!C hi~n 

bang cae each sau da.y: 

- Mac xen ke ffi¢t so mat 19C vOi lang khuech d'.li (I9c phJ.n 00). 

- Mac ffi¢t ffi<,lch lqc g6m nhieu mat 19C vai tang khuech d<:ti (JQc t~p trung). 

- Ghep noi tiep IU dau ra ve dall VaG b¢ khuech d<,t.i bang m¢t m,:!ch 19<': (lQc 
tfch cl!c). 

Sau dAy ta se xem xet ffi¢t trong cae ki~u m'.lch trcn. 
Vf d1,l I: Ta co m¢t m,!-ch khuech d'.li nhu sau: 

Hlnh 3.14. Mqc/i khur/ch d(/i clu}I1/c}c diing h~) /(1(' 

r 
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M<;lch tren Hi m¢t m~ch khuech d~i trung uin gam m¢t b¢ khuech d~i ket 
hgp vai cac m~ch 19C tan 56. 

Gia Slr m~ch cho tin hi~u c6 tan s6 trung tam di qua HI. fo:::;;: 30MHz, diii tin 
hi~u di qua Ii'!. 2l1f:::;;: 7MHz thi m~ch 19C se cho tin hi~u co tan s6 di qua tir (30-
3,5) MHz den (30 + 3,5) MHz. Nghia W. cho cac thanh phan tin hi¢u c6 tin s6 

tir 26,5 MHz den 33,5 MHz di qua, con dc thanh phin dn s6 khong thu¢c dui 

tan nay sc bt ch~n l~i. 
Vi dl,l 2: Cho m¢t m<;lch khuech dai nhu sau: 

R, c, 
L, --=-V 1 

c, 
Q, 

L, 
R, 

L, 

Hil1h 3.15. M~l('h kill/tell d~li c(J1Ig Illldng kef hqp iQc Idn s(f 

Ml;lCh khuech dl;li tren 1a m¢t m~ch khuech d~i thong dai dung him m<;lch 
khuech d<,ti trung tan. Trong ml;lch Sil dl,lng m~ch 19c d~ ncn tun s6. M'.lch nen 
tan s6 lam nhi¢m vy. ngan m~ch nhung tin hi¢u khong mang thong tin co feh 
xu6ng cHit. 

Gia sil co hai tin hi¢u c6 tan s6 fl va f2 khong mang thong tin c6 feh, VI v,}y 
can phai khil bo no bang m<;lch 19C. 

Ml;lCh L 1, C 1 c¢ng huang, tra khang ella m';lch bang kh6ng vi the tin hi~u c6 
tan s6 1'1 bj ng':m m,~eh xuong d<1't. Do v~y, t<,li el!c Baza eua Transistor ung vai 
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tfn hi~u co trin s6 f t co bien d¢ bang kh(mg. Tuang lif L2, C2 duqc ch9n d~ cc)ng 
huang qi Hin sO' f2. V~y tin hi9U nam trong diii ta.n s6 lU fl den f2 mai lai duqc 
m4ch khuech d~i va duqc m':lch khuech d':li len, con tin hi~u nam ngoai dui tin 
s6 nay khong duqe khueeh d<:ti. 

III. MACH KHUECH Di).J THUJj. T ToAN 

1. Tinh chat va tharn so cd ban 

M~eh khucch d,-~i lhu:}t toan thuang duqc g9i tal la OP-AMP (Operational­
Amplifier) duqc thi€t k€ de thl!e hi~n cac phcp toan nhu: c¢ng, tfU, nhan, ehia, 
vi phan, tich phan ... trong cac may tlnh lUang II!. Trong qua tdnh phat tricn, 
OP-AMP con co the them nhieu ung dlJng khae va tn) thanh linh kit;n tich el!c 
quan trqng nhat trong cae m~ch khuech d~i AC. m~ch khueeh d~i DC, m4ch so 
sanh, m4eh dao d¢ng, m':lch t<:t0 xung, m~eh do ... 

Trong cac lOi.~i OP-AMP drr duqc san xuat va si'r dl!flg hi~n nay IC 741 duqc 
xem la OP-AMP lieu chuan, Iii i04i vi m<:tch dan khai tich hqp Ian dUc.1C che t~o 
theo cbng ngh~ mang mongo Nhb khi nang tich hQTl 16n nen IC 741 duqc ung 
dunn rat r6n o riii va da dano . • b . b • 0 

Trang phan nay chu yeu chi gi6i thi~u d~c tinh ky thu~t va cac m~ch ling 

dl!ng co b,\n cua IC 741. 

Hau het cae OP-AMP co ngo vao ki~u vi sai va duqe ky hi~u nhu hlnh ve sau: 

ARI 
741 

I
n

- + +v 

v,l 

--=--VI 

r' + 

~ v .. I --v l v, 
---L --=--V 2 

---L ---L 

lfillh 3./6. K) hifll b(j k//U-e'ch d(li lhll(1I 10011 

Cac chan ra: 

- 1,,+: ngo vao (diu VklO) khbng dAo. 

- I,,'; ngo vao (dau vao) dilO. 

- Yo: ngo ra. 

- +V: noi nguOn duang. 
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- -V: n6i nguon am. 

- GND: diem chung, dic'm OV (mat). 

Thco tieu chuan, OP-AMP ph,lj duqc cap hoi hai nguon d6i xung ±V nhu 
hinh ve. Tuy nhien, trong nhieu truang h~1P OP-AMP cung co th~ lam vi¢c vai 
ngu6n dan. 

Tnr(mg hqp OP-AMP dung ngu6n d6i y tin hi~u fa co th~ bien doi ve phla 
di~n iip duang hay di~n ap am so vai rna! (mass). 

Twimg hqp OP-AMP dung ngu6n d(m thl tin hi~u ra chi co muc di¢n ap 
(lLrang nhung se bien doi chung quanh m¢t giu tfi trung blnh, thuang, iu 1/2 
ngu6n+V. 

D<~e tinh ky lhu~t clla OP-AMP: 

MQt OP-AMP IS' wang la m<;lch co tbng tro vao va cung Ian, tong tro fa v6 
dlOg !lh6, d(> Iqi di~n up va bang thong djng v6 cung Ian, t6c d(l b;jm giua tin 
hi¢u ra WJi tin hi~u vao khong bi l1i;1n ehe. 

Trang thlfc te'. OP-AMp 1;0 d(l Iqi, bang thong, tcing rra vao ... huu h<;ln va 
c() r6e ell) kim hi h~1n ehe giO'a tin hi¢u v~lO va ra. Do do, khi str dl]ng OP-AMP 
iO'.li nao, dn thie't phili bie, cae rh()ng so d,~c trung sau day: 

1.1. H~ so khucch d'.li di~n ap vong ha: Avo 

M,~eh khuech d'-.ti kh6ng c6 <luang hoi tiep duqe g9i IiI m~lch khueeh d~i 
v6ng ha. Avo ia ty so giua di¢n rip lin hi¢u ra va di¢n ap tfn hi£;u vao. 

VI - v2 

Avo thuang duqc bieu dicn bang dan v~ deci&! (dB). 

Dc? khueeh d<;ti di¢n ap thea don vi dB duqe djnh nghia Ja: A(dB) = 20 Ig A. 

Vi du: AVe> = 10000 cho fa A(dB) = 20 Ig 10000 = 2004 = 80dB 

AVe>= 10000 cho fa A(dB) = 20 Ig 100000 = 20.5 = 100dB 

1.2. T()ng tro ngu vitu (dau vito): Zj 

Z, iii so do tra khang nhin trlfe tiep tir cac ng6 vao eua OP-AMP. Z, duqc 

Ifnh bang dan vi di¢n trh va thuang Z, co tri s6 khoang vai ehl]c Mn. 

Doi vai cac tin hi¢u co tan so cao thi tbng tro Z! bi giam lri s6. 

1.3. Tung tro ngo ra: Zo 

Zo Ja so do rra khang nhln trlfe tiep tu ng6 fa va cung dUQc tinh bang dan vi 

di~n (ra. Zo thuang c6 tr! so tir vui Q den 100.0. Doi vai cac tfn hi¢u e6 tan so 

eao thl tclng tra Zo tang lri so. 
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1.4. Dong di¢n ph{m qtc ngo vao (dau V30): Ib 

Ng6 VaG eua OP-AMP thuang dung Transistor ncn can m¢t dong dic;n phan 
el[c cho el[c B a m6i ng6 vao. Dong di~n phan cl[c ng6 vao I" c6 trj .0,0 khoitng 
du6i I micro-ampe. 

1.5. Nguon di~n cung dip 
ThmJng dung nguon dic;n doi xung ±V. nguon cung cap phiti a trang gi(ii 

h<.tn nha nhat va Ian nhat. Neu ngu6n e6 di¢n ap qua cao sc d~ Him h('mg op­
AMP; ncu nguon c6 di~n ap qua thap thl OP-AMP ho~t d¢ng kem. kh6ng thvc 
hi9n day du va chrnh xac cac chllc nang cua n6. 

Mur: gi6i h~n cua ngu6n dic;n cung cap la: ±3V den ±ISV. 

1.6. Muc di~n ap tin hi~u vito: Vi ~lax 
Muc diqn ap tin hic;u va~ kh6ng duqc vuQt qua mue di~n up nguon cung 

cap. Tr! so Vi 1.1ax thuang nha hem nguon IU 1 V den 2V. 

1.7. Muc di~n ap tin hi~u ra: VOMax 

Nc'u di¢n ap tin hiqu vao qua l6"n thi a ng6 ra (dau ra) se c6 tr~ng thtii bao 

hoa. Diqn ap tin hi~u ra Vo Max phI,! thu¢c vao di¢n ap nguon va thuang nha hem 
I V Mn 2V. 

I.K Di~n ap I~ch ngo vao vi sai: V D 

Di¢n ap VaG vi sai V D Iii hi¢u so gifra hai di~n ap V I va V~. 
Truang hqp OP-AMP Iy tuang. neu ngo va~ (dau viiO) c6 VI = V 2 thl di¢n 

ap vao vi sai V D = O. di~n ap ra vi sai Vo = O. Trang rhve tc, cae Transistor a 
ngo van rat kh6 ehe t~o d~ e6 eac thong s6 hoan toan giong nhau. do do se eo 
mOt di~n ap 19Ch rat nha giua cae ngo vao (dau vao). 

Di9n up I~eh ngo vao (dau vao) vi sai co tfj s6 khoang vai miliv{)n nhung 
do OP-AMP co d¢ khueeh d<;li rat I6n nen di~n ap a ngo ra (dau ra) ella khuech 
d<;li thu~t toan c6 the b tr~ng thai bao hoa. 

DE tranh anh hm1ng Clla di~n ap l¢ch ngo vao (dau vao) vi sai, nguai ta phai 
dung m~ch dieu ehinh bu tfir. 

1.9. TY s6 nen tin hi¢u d6ng pha CMRR (Common Model Rejection Ratio) 

BQ khuceh d~i thu~t toan Iy wang e6 di~n ap ra Vo ty l~ v6i hi¢u s6 hai 
di~n ap van V I va V 2' Khi hai tin hi~u (1 ngB vao (dau vao) bang nhau (gQi Iii. tfn 
hi~lI dong pha) thl VI - V ~ = 0, 6 ngo fa se c6 Vo = O. 

Thvc te, khi ng6 VaG (c1J.u vito) c6 tin hi~u dong pha thi ng6 fa (duu fa) van 
eo tin hi¢u fa nha. Khl nung giam tIn hi~u dong pha eua b¢ khuech d~i thu@t 
toan duqe djnh nghla Ut ty so giLra d¢ (h~ so) khueeh d')i tin hi~u vi sai vui d¢ 
khuech d1;li tin hi¢u d6ng pha. 
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CMRR :::: A\ \", ,'UI 

AI' ·,MlIgl'liu 

CMRR ding co th€ tfnh thea cong thue decibel: 

CMRR = 20 Ig _A~, _'~"~"'_ 
AI 'U(;I'gl'iw. 

Ty l¢ nen tfn hi~u dong pha CMRR co the d<;tt tu 80 den 100dB. 
Ngoui fa, bO (m~ch) khuech di;li thu~t toan con fat nhicu cac thong so khae 

nila (se duqc giOi thi~u 6 cac rai li¢u chuyen nganh khac). 

2. M~ch khuech d~i thu~t toan cd ban 

2.1. M~ch khuech d~i thu*t toan khbng dao 
M'.lCh khuech di..d thu~t toan khong dao hay con dLIqC gQi la m~ch khuc'ch 

di..li thu~t toan thu,}n, la m<;ich co di¢n ap ngo vao V, noi den ngo vao thu,}n 
(khong dao) qua di¢n tra ngo vao R,. Ngo vao dao sc nh~lfl tin hit;u hoi tiep tir 
ngo fa qua eau phan ap R 1-R2• M<;lch khueeh d<;li thu~t toan khong dao co sa do 
m';lch nhLl sau: 

R, 
+ 

v.j R, lv" 
--1...-

R, 
--1...-

Niflh 3.17. Mgch khue'ch d{li thugt toan tllll{ill 

D¢ khuech d~i hoi tiep con dLlqc gQi la d¢ khuech d<;ii yong kfn, dLlqc tfnh 
then eong thue: 
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R, 

R 
= 1+_' 

R, 



Di¢n tra R; a ngo vao thu~n e6 tac dl:mg cin dinh nhi~t, tnlnh khong eho 
di¢n ap ngo ra (dau fa) troi den tr~ng thai baa hoa. 

Qua bieu thuc A YF eho thay: 
- Neu giarn R2 ::: 00 thl: A yF ::: 1. 

- Neu giam R j ::: 00 thl A YF ~ 00. Thlfe te thi A YF tien tai giai h~n la d¢ 
khuech d'.li vang ha cua b¢ khuceh d~i thu~t toano 

M~eh khueeh d~i khong dao e6 Uti diem l~ t6ng tra vao nit lOn. Thea ly 
thuyet, tcing tra vao 1a tich s6 cUa tcing tro Y;lO eua b¢ khuech d'.li thui).t to<in 
trang m'.lch Yang h(1 ( Z, ~ IMO) nhan vai ty s6 eua d¢ lqi Yang ho tfen t10 lqi 
vang kfn. 

Ta c6: 

A,·O Z =Z·-i , 

AIF 

Trj so eua Zj c6 the len den hang tram MO. Di~n trb ngo vao R, thuang 
duqc chqn e6 tr! s6: R, ::: R j II Rz. 

2.2. Mach khuech dal dao 

M~ch khuceh d~i thu~t toan dao e6 di¢n lip ngo vao V, duqe dua den ctra 
dao qua di¢n tra R, = R j • Di¢n tra R2 hi. di¢n tra hoi tiep am, di¢n tra R~ noi elra 
thu~n xuong mat e6 tae dl)ng 6n dinh nhi¢t, tranh kh6ng eho di¢n ap ngo fa lrai 
den tr~ng thai baa hoa. M~eh khuech d'.li dao dung khuceh d~i thuf).t toan duqe 
rna ta nhu sau: 

+ 

R, 

R, 

--. 
1, 

flinli 3.1S. Mqcli khue'ch d(/i thugl loall ddo 

93 



Do oQ khuech d~i thu~1 toan co t{jng tra ng6 VaG (dau vao) Idn nen dong 

di¢n ng() VaG II rat nho. Ng6 VaG (dau vao) thu~n co R, noi mat nen co di¢n 

ap v l ,,+::;:: OV. Ng6 VaG (dau van) dao co di¢n ap chenh l~ch v6i ng6 van (dau 

VaG) thu0-n rat nhc) nen VI,,' ;:::; OV vi ng6 vao (dau van) dao duqc xem nhlI 

di~m mat gia. 

Do tin hi~u V, VaG ng6 VaG dan nen tin hi~u ra Vo sc co di~n ap nglIQc dau. 

Neu V, > OV thi Vo < OV va nguQc l<;li. 

Theo sa do m<).eh, dong di¢n II di qua RI tu ngoa.i vao la do Vi > OV. NhlI 

v(\y di¢n ap Vo < OV va dong di~n 12 sc di IU ng6 vao dao qua Rz den ng6 fa. 

Th,!C te dbng II chinh la dong di~n 12 ---') 11 ::;:: 12 , 

Hai di¢n tra RI va Rz t~o thanh cau phan ap co di~m gifra Ii ng6 van dao 

vai di¢n ap ng5 van dito VI,,' "" av. 
Suy ra: 

Suy ra: 
" 

Vi 

R, 

Vi I I ::;:: 12, 

Cuoi eilng co: 

v Vo _I ::;:: __ 

R, R, 

Vo 

R, 

R, 
R, 

Qua bi6u thue AVF ta thay: 

- Neu giam R2 ::;:: R j thl AVF ::;:: -1. 

Vo 
R, 

- Neu gbm R t ::;:: on thl Avr: ---') 00. Thl!C Ie thi AVF tien loi gi6i h~n bao hoa 

Ii d¢ khuech d<.li vong ha Avo. 

Khi thay d6i trj so RI thi se Jam thay d6i l{jng tra ng5 van (dilu vao), khi 

thay d6i If! SO R2 chi b.m thay d6i d¢ khuech d~i con 16ng Ira van khbng 

d6i. TUy nhien, gia Irj Rz phJi dlIqe chqn trong giai h~n cho phep. Neu chQn 

Irj so Rz qua nho Ihl dong ng6 ra COOl b¢ khuech d~i thu~1 loan SC VlIqt qua 

Irj so 10M .. , vi dong ng5 ra (dau ra) la dong qua tai va dong h6i tic'p qua R2 . 

Neu chQn tr~ so R2 co Ifj s6 qua 16n thi mi..\ch khueeh d<:Li SC bj nhieu va lam 

vi¢e kh6ng 6n djnh. 
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Thong thuang Rz thuang duqc ch9n trong khoang 2K,O den 2Mn. Dit;n tra 6n 

djnh nhi¢t Rl thuang ch9n co trj s6: Rl = RJ II R2• 

Trang m<;tch khuech di..ti dao. (dng tn"1 vao clla mi.,tch Zj chinh Ii R
J 

VI ng6 

vao (dfiu vao) dao dm!c xcm la ditm mat gia. Mu6n tang tclng trC'1 ng6 vao (dau 

vao) (hi phai tang R I , di~u nay se Hun gi,im dQ (hi; s6) khuceh d<~i hoi tiep Avr. 

De co tclng (r<1 vao ella m~eh Z, Ian rna dQ khuech d<!-i hoi tiep van Ion thi 

co the' dung m<;tch khueeh d,~i dao theo SO' d() sau: 

Vi 

R, 
IMO 

R, 
IMO 

,--"\/\1' .. " ---, 

+ 

R, 
500kO 

R, 

IOOkO 

Vai cae tr~ s6 ella diGn tra (rong m~eh, d¢ khueeh d~i cua m~eh HI.: 

A".=-IOO 

Di¢n frO R, = IMO nen tClng tr6 ngo vao cua m~ch Zj van co tr~ s6ldo. 

2.3. M~ch khuech dai I~p hay mach khuech d~i d¢m 

M~eh I~p Iii m~ch khuech d,~i khong dao co d¢ (h~ s6) khllcch d<;ti Avr = 1. 

Trang m~lch nay. tin hi¢u vao dua den ngo v~lO thu~n, ngo vao dan dU\1C n6i 

tflfe tiep den ng6 fa. Nhu v~y, di~n up hoi tiep VI bang di¢n ap ra V" (m~ch h6i 

tiep run 100%). Sad{) m,~ch nhu sau: 
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-v 

.------\+ 

+ +V 

V, 

Hr'nh J.2(), Mqch lrJp DC 

c, -V C2 

• + 
~ Vi 

V" 

R, 
IM!1 

++V 

Hr'nh J.21. M<lCh 'iJp AC 

H¢ SO (d(» khuech d,~i hoi tiep la: 

T6ng rra van ella m',lch la: Z, =Z AVo =Z AV 
/' /' 0 

AIF 

T6ng tfa nay rat Ian, khoang xap xi viti tram MO. 



Trang m<,l.ch l~p AC co tl;llien l<,l.c C 1 va Cz de cach ly di¢n up m¢t chieu 
giUa d.c khoi. Di¢n tra IMO a ngo vao thu~n noi xuong mat co tac dl;lng 
6n d~nh nhi¢t cho b¢ khuech d'.li thu~l toan va d6 t<,l.o dong n<,l.p xii cho tl,l 
C1• Do co di¢n tra I MO nen tong tra vao eua m'.lch se gUm va bang trj s6 
IMQ. 

D~c di~m cua m'.lch la tclng tra vao ntt l¢n, tong tra ra rat nho (xap Xl vai 
0) nen m<,l.ch I~p duqc dung lam m'.lch dcli tclng tra til Ian ra nho. 

Ck m<,l.ch khuech d'.li thu~t toan thuang duqc si'r dl,lng de thay the cho cac 
m<,l.ch khuech d'.li dung Transistor, den di¢n ti'r d~ khuech d'.li tln hi¢u; dung d~ 
gia cOng xiI Iy va t'.1O cac 10'.li tin hi~u, t~o dao d¢ng ... 

IV. MACH KHUECH Di).1 DUNG IC 

1. M~ch khuech d~i lin hi~u nho dung IC 

Ngay nay, vi~c si'r dl;lng IC trang khuech d<,l.i nit pho bien, nhal la d~ khuech 
d~i tin hi¢u nha thay cho cac m<,l.ch khuech d<,l.i dung den di~n tlr, Transistor Ia 

rat can thiel, vi m'.lch khuech d'.li dung IC khuech d'.li tin hi~u cho chat luqng 
khucch d<;li t6t (tin hi¢u trung thgc). Han nu-a m'.lch khuech d~i co ket cau dan 
gian, de si'r dl,lng va lam vi~c on dtnh. Vi¢c Slr dl,lng IC d~ khuech d'.li tin hi9U 
nho rat da d'.lng VI moi m¢t 10,!-i IC thiet ke ra co m¢t chuc nang rieng nen vi~c 
nghien cliu chung rat mat nhieu thai gian. Trang phan nay ta chi ti~_p trung xem 

xet vi~c si'r dt:mg IC trang khu€ch d~i cong suit. 

2. M~ch khuech d~i cong sual dung IC 

M~ch IC (Integrated Circuit) va cac b¢ khuech d'.li thOng thuang vc ca 
bim khOng co st,l khac nhau, ca hai 10<,l.i nay deu duqc dung d~ khuech d'.li 
di¢n up, dong di~n, cOng suit. Trang khi tinh chit cua b¢ khuech d'.li thOng 

thuang phl}- thu(Jc vao ket cau ben trong clla m~ch thl tinh chit cua m~ch IC 
co th~ thay doi duqc va chi phl,l thu¢c vao cac linh ki¢n milc a m'.lch ngoai. 

D~ tht,lc hi~n dieu do, IC phih c6 h~ s6 khuech d<,li lan, tra khang vao ntt 16'n 
va tra khang ra rat nho. 

IC voi uu diem gqfl nh~, h¢ s6 khuech d'.li lan, d¢ tin c~y cao, giu thanh h<;l, 
tieu ton it nang luqng nguon cung cap nen da duqc ung dt,mg r(Jng rai trang ky 

thu~t khuech d<;li, qo dao d¢ng, b¢ 6n ap, b¢ 19C tich qrc ... 

Cho m¢t sa do tong quat cua tang khuech d'.li cOng suat dung IC nhu sau: 
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+E 

C, AR, 
4 

... ----11-----1+ 5 
C, 3 

2 6 
7 

Hillh 3.22. Mgch khue'ch dgi cong stuff diing Ie 

ChAn!: n6i diit. 

Chan 2: dau vao dao. DU9c danh dau Iii (-). 

Chan 3: dau vilO kh6ng ct"o (+). 

Chan 4: noi vai duang nguon. 

Chan 5: dau fa. 

R, 

Chiln 6, chan 7 mac them tl,l Ch gQi Ut tl,l bu pha de ch6ng dao d¢flg tl! kich. 

Tfn hi¢u vao co tht dua 1m dau vao dao ho~c kh6ng dao, nhung thuang tin 
hi¢u duqc dua tai dau vao kh6ng dao. Dau dao mac them m<;lch hoi tiep am Rp 
Cp nham 6n djnh che d¢ lam vi¢c cho IC 

TI:l C1 ia tl) noi tang, c6 tri so co 1 den IO)J.F. 

H~ s6 khuech d<:ti cong suat KI'= p,JPv :::: v;)j chl)c den vai tram. 

Ngu6n cung cap cho Ie co the Iii nguon dan ho~c Iii ngu6n d6i xu-ng. 

Ie cong suat co the duqc ch€ t1.lo rieng ho~c dong thai la.m ca.c nhi¢m VI.1 
khac nhu khuech d<;li cao tan, khuech d1.li trung uin, khu€ch d<;li am tan ... Cling 
co thC co 2 kenh khuech d<:ti c6ng suitt dOc l~p duqc che t<:t0 fren cung mQt vo. 
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v. Mt).CH KHOA mlJ;N TUDUNG TRANSISTOR 

Trang sa d6 eLla m'.lch khuech d,!i dung Transistor hay con gQi Iii sa do 
khuech d;:ti tuyen tinh, di¢n the cI!C gop Transistor duqc thiel ll:\p niim lrang 
giai h~n nho han Ec (Ec Hi nguon cling cap), Luc do xily fa hi~n nrqng trj s6 tin 
hi~u van nho den n6i tin hi¢u fa phl.1 thuQC tuyen tinh van n6 va khong vuqI: qua 
kh6i cae gioi h'.ln c~n tren va c~n duoi cua khu vl!c tuyen tinh ella d~c tuyen, 
hay noi d.ch khac, sl! khuech d'.li tin hi~u xay fa Ian c~n diem la.m vi¢c. Rbi vi, 
trong truang hqp nguqc l<!-i se xuat hi¢n mea tin hi¢u fO r¢t. Dong thai, nht! 
chung ta dJ biet, de dam hao eho Transistor lam vi¢c d ehc do khuech d'.li thl 
tiep giap Baza-Emitor duqc phan cI!c thu~n, tiep giap Baza-Colector duqc phfm 
qrc ngtn.1c (doi vai Transistor lo~i pnp: U oh > 0, Uel> < O~ lo~i npn hoan toan 
nguge l,!i). Con khi Transistor lam vi~e a ehe dQ khoa thl tiep giap Baza-Emitor 
va Bazo-Coleetor deu duqe phan qre nguqe, khi d6 Transistor d6ng vai tro mQt 
khoa di~n tiI d6ng rna m<;l-eh vrn toe dQ nhanh (l0·\I den 1O.6s) do d6 e6 nhieu 
d4C diem khae vai ehe d¢ khlleeh d<;ti dii xet. 

Yell call cO ban dui vai khoa di~n til: 
Cae IO<,li khoa di~n tiI chi lam vi~e a hai tr<,lng thai d*e trung. Cae tr<;lng thai 

nay bi~u th~ btmg di¢n ap ra e6 th~ ia IOn han m'¢t mue di¢n up VaG UH nao d6, 
ho~e nho han m¢t mue di¢n ap UL eho twae, trong d6 UL < UH• 

Nell di~n ap ra vuqt qua UH thi nguai ta n6i rang so do nam d trl;l-ng thai cao 
H, con neu nho han UL thl noi di.ng so do a tr<,lng thai thap L. Ok tIi so mere 
UL, UH chi phl.1 thu¢e VaG so do duqc ehQn dung. Chung ta se xet vAn de nay 
qua mQt ml;l-eh dao dung Transistor nhu hlnh ve sau: 

,--~ ... +Ec 

~.h 
V 1 U,= Uoc 

u,~ 
'" Q, 

R, 

-L -- - L. -L 

Hit/II 3.23. KII6a di¢tI flf dllng Transistor 
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Trong so do phai thvc hi¢n cac y~u cau sau: 
Ura~ U H khi Uy ~ UL 

va UI1l:'SULkhiUv~UH(3-1). 

Ole dieu ki¢n nhu v~y co th~ duqc thl!c hi~n bang cach ll!a chQn tucmg lIng 
dc muc UH va UL cling nhu cac tri s6 Rc va RB• De tinh toan dcm giim, khi Uy 

co d~ng nhu hinh ve: 

E, 
to 

E2 
t 

Hinh 3.24. D(Plg tin hifu die'u khie'n kh6a 

Ta coi khoa Transistor thoa man duqc dieu ki¢n: 
RB» Ry, E] »en, E2 » eo. (3-2) 

Trang d6 Ry la di~n tra cua thoa, en la di¢n ap dinh thien cho khoa, E], E2 
la cac muc di¢n ap. Sa di khoa phai thoa man dieu ki¢n (3-2) la de dam baa 
khong suy giam nguon tin hi¢u, d6ng thai lam cho khoa a hAn m¢t trong hai 
tf~ng thai thong han ho~c tat hAn. Hay noi cach khac, khoa him vi¢c khi m~t 
ghcp cl!c phat thien ap thu~n du b ch€ dQ khuech d~i hay baa hoa thi dong di¢n 
II> cung do m~ch ngoai quyet dinh. Bai v~y, m~ch ngoai cua khoa coi nhu ngan 
m<;lch (Ry ::::< 0). Khi do, dong cl!c g6c co th~ xac djnh thea bi~u thuc: 

E, 
1,=1bl =--

RB 

o thai di~m t < to khoa lal do Uy = E2, E2 < 0. T~i thai diem t = tn, Uy dQt 
bien chuyen sang tfi s6 Uy = E] > 0, khoa dan thong r6i chuy~n che d¢ baa hoa 
(qua tdnh qua d¢ nay di~n ra rat nhanh). 

Sau khi ca.c di¢n ap trong khoa dll xac l~p, nghia 1ft. khoa d1l hoan toan nam 
trang ch€ d¢ lIng v6i Uv = E], ph3.i chQn sao cho cac tham s6 cua m<;lch dam 
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bao cho khoa nam ache d¢ baa hoa khi Transistor co h¢ s6 khut'!'ch d~i J3 la nha 
nhtft. B6i vi ache d¢ bao hoa ca m~t ghep qrc gop do m~ch ngoai quyet d~nh 
tuc la: 

Er 
Ichh ;:::::­

Rr 

M~t khac ll'hh » leO la dong gop nguQc bao hoa, ta xac djnh dUQc dong di~n 
cl!c g6c ache d¢ bao hoa theo bitu thuc: 

[ _ [ebh _ EC 

ebb - jJ - JJRe 

Do do, d~ dam bao khoa ton Wi ache d¢ bao hoa cac tham s6 clla m~ch 
phai chon sao cho Ih ;::.. lhhh tuc Iii phiii thoa man dieu ki~n: 

EI Ec ->-­
R, - PRe 

Neu chon E\ = Eo khi do (3-3) dUQc viet thanh: 

(3-3) 

Rb:S PRe (3-4) 
Minh ho~ ClJ tht ca.c dan giai tren qua m¢t s6 vi d1,l duoi day: 
Neu trong sa do Transistor khoa thi hie kh6ng t<li di~n ap ra sc bang 

+Ee. Voi di~n tra tai nha nhAt R\ = Re, di~n ap ra U eE se bang Ec/2. Nhu 
Y~y, Ec/2 Ia di¢n ap ra nha nhAt ella sa do a tr~ng thai H. Dt ph an bi~t chac 
chan cae tr~ng thai, chung ta chon UH < Ec/2. ChAng h~n UH = 1,5V voi Ec = 
5V. Phil hQp voi cae dieu ki¢n tren khi Ura:S; UH, di~n ap va~ phiii wang ung 
voi muc L, mue L dUQc hit!u Ia di¢n ap IOn nhat de khi do Transistor van can 
bj khoa chae. D6i voi cac Transistor silic lam vi~c a nhi¢t d¢ phong. co the 
chon di¢n ap 0,4 V lam mue L. Khi muc U L va U H da chon xong, can phiii 
trnh cac tham 56 clla sa do de khi Uy = UH di¢n up ra thoa man Ura:S; UL• So 
do d.n phai tinh sao cho yeu d~u nay duqc thoa man ca khi trong twang hQp 
bat lQi nhat, tuc Iii ngay ca khi Uy = UH = l,5V lhi di~n ap Ura v~n cu nha 
han UL = D,4V. Di¢n trb cl!c Rc dUQc chon thich hqp de thai gian chuyen 
m~ch ella Transistor du nha, can tri s6 dong cl!c gop kh6ng dll'QC qua lan, 
chAng h~n ta chon Rc = 5kO. Tiep thea, ta tinh tr! 56 RB de voi di¢n ap van 
U y = 1,5V, di~n ap ra kh6ng VUql qua tei s6 O,4V. Mu6n the, dong elfe gop 
cAn phai vao khoang Ichh ;::::: Ec/Rc ~ 1 rnA. Cac Transistor dung lrong sa do 
nay cAn ph iii c6 h~ s6 khuech d~i dong di¢n p;::::: 100. 
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Khi do dong eve goe baa hoa. 

1 - 1,,, _ lmA -10,uA 
bbh - f3 - 100 -

De Transistor baa hoa, chung ta ch9n Ih = 1 DOIlA tue la dl! tffr gap 10 Ian. 

Luc d6 Rh c6 tTi s6: 

R ~ 1,SV - 0,6V ~ O,9V ~ 9kO 
n lOO,uA lOO,uA 

Khmi di¢n tu dung Transistor thuang duqc ling dl,lng lam khoa chuyen 
m<.lch, dieu khi~n trn hi¢u xung; dung de khuech d;;ti, bien ddi d1;lng xung ... 

Cau hoi 
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1. C6 nhUng yeu t6 nao lam anh hl.ld'ng den dai thong tan 56 cua m<;lch khuech d~i? 

2. Bi~n ph8:p rna n;,ng dai thOng tan 56 thap va tan 56 cao cua m<;lch khuech d<;li 18 

nhL1 the nao? 

3. The naD la m<;lch IQc thOng thap (h<;l thOng). thong cao (thU'Q'ng thong). thOng dai 

(b~ng thong) va ch~n dai (tri~t dili, chan dai)? Cae IO?i m<;lch 19C d6 dung de 

lam gl? 

4. Hay cho bh~t ky hi~u va d~c di~m eua m<;lch khuech d<;Ii thu~t toano 

5. Khoa di~n ttl sa d1,lng Transistor lam vi$c trong 'lung d~c tuyen nao? Khoa di~n 

ti'J si'J dl:Ing de; lam gl? 



Chltdng 4 

MACH TAO DAO 86NG .. . 

I. KHAI QUAT CHUNG Vt: M~CH T~O DAO DONG HINH SIN 

1. Khai quat chung 

Trang linh vlfc di9ll - di¢n til, dong di¢n xoay chieu hloh sin rat quan m;mg 

VI nhung d~c tfoh rieng ella no nhu: 

- DOng di~n hlnh sin rat d~ ph<'i.t sinh. 

- Cae dong di¢n xoay chieu co troh chat luan hoan deu c6 the pM.n tich 

thanh m¢t chuoi cae tin hi¢u hloh sin. Dieu nay thu~n lqi cho vi~c pM.n tich, 

ffoh toan nha co nhieu cong cl;! toan h9c. 

- DOng di~n hloh sin thuang duqc dung d~ khao sat d~c tfoh ky thu~t eua 

ca.c m~ch di¢n tu nhu m<!ch IQc, m~ch khUt!ch d~ ... 

M1.lch dao d¢ng duqc hieu III m';lch khutch d<!i nhung khong co tfn hi~u vao 

rna n6 ttf t<;lO fa tin hi~u fa. 

M~ch dao d¢ng t'.10 xung vu6ng nha hi¢n lUQT1g n1.lp xi ella m1.lch RC ket 

hqp vai hai tr';log thai bao hoa va ngtmg dan ci1a linh ki¢n tich qrc. 

M1.lch t'.10 dao dQng hloh sin dl!a tf~n hi~n tuqng c¢ng huang cua m?ch LC 

kel hqp YOi m?ch khuech d?i hoi tiep d~ t?O tin hi¢u. 

De co tin hi¢u hlnh sin fa, m<;lch khuech d~i hoi tiep phai thoa man cae dieu 

ki~n sau: 

+ Xet rieng m~ch khuech d,!-i co tin hi~u y~iO Vi' tin hi~u fa V", H~ so 
khuech d<;li yang ha (kh6ng eo hoi tiep) eua m,!-eh khueeh d~i Ut: 

v = _0 => 
V, 
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, 

v, v, v 

\~ 
M<;ich 

khuech d'.li 

" 

v, 

tv v" 
M<.tch 

hoi tiep duong 

,,"""" " 

Hinh 4.1. Sa do khoi mgch It;lO dao d(mg 

+ Xet rieng m<;lch hoi tiep duang co tin hi~u vaa iii Vo , tin hi¢u fa Hl VI" H¢ 
s6 hoi tiep hay d¢ 19i eua m~ch hoi tiep Ii: 

V 
b~--L=>V ~bV 

flo J . 0 

Do c6 hoi tiep duang nen V, va Vr dog pha. Tin hi¢u Vi chfnh lit tcing ella 
V, va VI" 

Taco: 

+ Xet m;;tch khuech c1~i c6 hoi tiep duong (duong rN net) baa gam d m~ch 
khuech d'.li va m'.lch hoi tiep duong. Tin hi¢u ngo vito 1;\ V~, tfn hi¢u fa lit YO' 
H~ s6 khuech d'.li ella taim ffi<:lch Ii: 

v V __ ,,_ (I 

Vs Vi-Vj 

Suy ra: Avo 

l-b.A vo 

Vi-AI'" 
V, - bYiA,." 

Do day Iii m~ch khuech d~i dong pha nen b va Avo co tf! s6 duang, do d6 
b.Avo cung c6 tT! s6 duong. 
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Tich s6 b.Avo chfnh la tich s6 cua hai h~ s6 khu&h d,~.i, h~ s6 khuech d~i 
vong ha cua m~ch khuech d~i va h¢ s6 khuech d~i cua m~ch hoi tiep. Tich s6 
b.Avu con duqc g9i HI. h¢ s6 khuech d~i vang hay d¢ lqi vang (loop gain). 

Khi h¢ s6 khuech d~i vang b.Avo= 1 hay 1 - b.Avo = 0 thi: 

AVF = A;" => 00 

Luc do m<.tch co d¢ khuech d<.ti v6 cung l.6n va m~ch se dao d¢ng, va tlf t<;lO 
ra tin hi9U rna kh6ng d.n lfn hi¢u vao V,. 

Tu do ta rut fa dieu ki~n cua m<;lch hI: 

• H¢ s6 khuech d~i vong b.Avo = 1. (Tfch h¢ s6 khuech d~i cua m<;lch 
khuech di;li va h¢ s6 khuech d~i cua mi;lch hoi tiep). Dieu ki~n nay can duqc gQi 
la dieu ki¢n can bang ve bien d¢ dao dOng . 

• Goc l¢ch (djeh) pha eua m~ch bang 0° ho~c 360°. (T6ng goe dieh pha eua 
m<.teh khueeh d~i va m<.teh hoi tiep phai lit hoi tiep duang). Dieu ki¢n nay can 
duqc gQi 13. dieu ki¢n ciln bang ve goc pha. 

Neu hai dieu ki¢n tren kh6ng duqc thoa man thi m<.teh kh6ng e6 kha nang 

dao d¢ng. 

Neu b.Avo > 1 thi m<;lch dao d¢ng tlf kich, bi~n d¢ dao d¢ng tang din. Den 

mQt muc nao do thI mi;leh a tn~ng thai bao hoa. 

Neu b.Avo < 1 thi m<;lch dao d¢ng tlf tat dan. Den m¢t muc nao d6 thi m<.teh 
tra ve tr<.tng thai cat (khoa), kh6ng co tin hi¢u fa. 

Neu dieu ki¢n goe pha kh6ng duQ'c thoa man thi m'.lch chi Ia mi;lch khuech 
d<.ti c6 hoi tiep. VI kh6ng co di¢n flp tin hi¢u va~ nen cOng kh6ng co tin hi¢u ra. 

2. Cae lo~i m~eh dao d9n9 hinh sin 

M'.lch t~o dao d¢ng hinh sin co rat nhieu 10~i. tuy thea tUng each phan 10<;li 
rna ta e6 cac 10<.ti m~ch dao dQng nhu sau: 

* Neu ta philn lo~i thea phin tu tich clfe, co: 

- M~ch dao d¢ng dung Transistor. 

- M~ch dao dQng dung IC (m<;lch khueeh d'.li thu~t toan). 

* Neu philn 10i;li thea linh ki¢n thl;! d¢ng RLC. c6: 

- M~ch dao d(>ng RC. 
- M~ch dao d<)ng LC. 
* Neu pha.n 10i;li thea m<.tch su d1,lng bien ap. co: 

- Mi;leh dao d¢ng ghep bien ap. 
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- M<;lch dao d¢ng khong dung bien ap. 

* Neu pha.n lo<;ti theo ket cau ella m<;l.ch hoi tiep, co: 

- M<;tch dao d¢ng 3 diem di¢n cam, 3 di~m di~n dung. 

- M<;tch dao d¢ng dung cau chfr T, chfr T kep. 

- M<;l.ch dao d¢ng dung kh:iu hoi tiep di pha RC, CR. 

- M<;l.ch dao d¢ng cau vien. 

* Neu phan lo~i theo linh ki¢n ket hqp khac, c6: 

- M<;l.ch dao d¢ng dung th<;l.ch anh. 

- M<;tch dao d¢ng dung diot bien dung ... 

II. Mi).CH TAO DAO DONG J DIllM 

M<;tch dao d¢ng 3 di~m cling dung d6 bien doi di¢n ap m¢t chicu thanh 

di9n up xoay chicu hlnh sin tan so cao. 

G9i Iii m~ch dao d¢ng 3 diem vllU khung dao d¢ng co 3 dilim duqc n6i voi 

3 qrc cila Transistor (con d6i v6i IC khue'ch d~i thu~t toan sc duqc tdnh bay a 
giao tflnh chuycn nganh khac) theo nguyen tac: 

Cl,Tc E pbii mac vao di6m trung gian gifra B va C. 

Q, 

Hlnh 4.2. Nguyen Iy mgch tr;w dao d(Jng 3 dilm 

- Xet vc tfnh chat di¢n khang clla tUng dO'J,n m'J.ch thI Zcb phai cung tjnh 

chat v6i Z(''C Va ca 2 nguqc tfnh chat v6i Zeb' 
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Zc'c+ Zch+ Zch= O. Do v~y ta c6 210~i m~ch dao d¢ng 3 diem d6ta: 
- M,!-ch dao d¢ng 3 ditim di¢n dung kID ~ va Zch deu mang tinh dung khang. 

- M<;lch dao d¢ng 3 diem di¢n cam kID 4'C va 4h deu mang tlnh chat cam khang. 

1. M~ch t~o dao d9n9 3 diiim di~n cam 

MOt trong cac m;;tch dao d¢ng 3 diem di¢n cam nhu hlnh ve sau: 

L, 

R, --==-V I 

Q, c, 
L C 

R, R, 

Hinh 4.3. M«ch t(}O dao dQllg 3 diim di¢n cam 

Khung dao d¢ng gam cu¢n day L va tl.). C t'!-o dao d¢ng c6: 

1 
mo =.JLc 

Trong m~ch nay, qrc B nai mat qua C~; c\!C E qua Cc n6i vao 1 diem tmng 

gian clla cu¢n day L. Con cl!c C c6 the dung R3Cc de mac vOi dau tren khung 

dao d¢ng, each mAc nay lam giam UQ). Do d6, trong cac m~ch 3 diem nguo'i ta 

thay nh6m R~Cc bang cu¢n day ghep Lgh cuan tren cling mOt IBi vOi cu¢n day 
L nen ta vAn coi dau tren khung dao dOng mAc v6i cl!c C vi khi c6 ic qua Lgh 
se b6 sung nang luqng cho dao dOng trong khung LC. 

Trong m~ch khi b~t nguan, c6 ic qua Lgh se ho cam sang L t'!-o ra suc di¢n 
dOng ho cttm eM' nho eM trong khung t'!-O fa dao d¢ng. Lay m¢t phan dao d¢ng 
a phan du6i cuOn day L dua ve B-E dieu khi~n ic qua Lgh de b6 sung nang 
luqng trong khung LC. M~ch nay c6 Transistor mAc B chung va r6 fang Uch 
cung pha v6i UL • 
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2. M~ch t~o dao d{mg 3 diiim di~n dung 

Co nhieu ki~u dao d¢ng ba di~m di~n dung khac nhau, ffi¢t trong d.c m~ch 
lo~i nay nhu hlnh ve sau: 

R, C, 
R, --=-V 1 

Q, 
C~C' 

L 

ICo 
R, R4 C, 

Hinh 4.4. M{jch dao d9f1g 3 diem di~n dung 

Trang d6 khung dao d¢ng g6m cUlin day L va ty. C1, C1 co: 

I 
wo~r~~~ 

L- C,C, 
C1 +C2 

Ore E qua t1,l Cc dugc mac VaG di~m gifra el'~. ClfC B qua ty. Ch tiep mat. ClJc 
C qua t1,l Cc mac vm d<'iu tren khung do d6, Zcll = )(2; Zox:::: X<:) va Z~y ha6n = XL- Oic 
t1,1 ell' Cel Cc co di~n dung km d~ Xc= 0, R)Rl ffi£J-ch phan ap t£J-o +U IiJ :::: UR2.R3~ R4 

h;;m ehe dong xoay chieu io ~ d€ chung it anh huang sang khung dao d¢ng. 

Khi b~t nguon, nha dong n<;lp ban dati ella Cc va Cc qua khung rna trang 

khung LC,C, c6 dao d¢ng. M¢t phan dao d¢ng duqc lay iJ C, dua qua Coo Co toi 
do<;tn m,!-ch E-B. R6 fang Uch ho~1.ll to~m dong pha vai U~" co tac dy.ng dieu 

khitn ic bo sung nang luqng eha khung dao d¢ng. 

Do dieu ki~n Zcc + Zch + Zch= 0 nen neu C!, ~, L, dii c6 dinh thl chi co m<)t 
ta.n s6 dap ung duqc dieu ki¢n tren nen t~i tan s6 do m<;lch se dao d¢ng. M<;lch 
dao d¢ng kieu nay c6 d¢ 6n dinh han m~ch dao d¢ng ghep bien ap. 
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III. M1).CH TAO DAO DONG DUNGTH1).CH ANH 

1. £)~c tfnh cua th~ch anh 

Tinh the th<;lch aoh 18. I01.li dB. (trang rna) co diu t1.l0 Sall m~t va co hai lhap a 
hai dau. 

10.7 MHz 

-
I I I 

Bloh dang 

Tinh lhi oru t~o 

Hlnh 4.5. Tinh tht - cau [(70 kj hi¢u - hl'nh dq.ng thgch al/h 

Ngubi ta cat dnh thti th",ch aoh thea ffi¢t phuong vj gac xac dinh thea d1.lng 

tron, d1.lng vuong dai hay d1.lng thanh ... Di~n rfeh eua lit th",ch anh khoang vai 
cm2 va be da-y rat mong, khoang viti mm. Hai m~t hit th1.lch aoh duqc mai 

ph&ng, mC).len lap kim iO<,li thuang Ii IO<,li b1.lc va noi fa ca.c di~n qrc. Cu6i cung 

lat thi;lch anh duqc b6 trang hOp c6 chua bOt each di~n va duqc noi ra hai chan. 

Tinh the thC).ch aoh co ky hi~u nhu hloh ve. 

Tinh the th~ch aoh co d~c tfoh lit khi hi kich thich hoi mOt h!c ep co hQc thI 

th1.lch anh sc phat ra di~n truong, gWa hai ban qrc sf: xuat hi~n ffi¢t di~n ap gQi 
iii hi~u ling ap di~n. Ngugc l~i, khi kfch thfch tinh th6 th~ch anh bang nguon 
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di¢n AC, tinh th~ th<.tch anh se rung a tan s6 khong dOi va hi¢n tuqng rung nay 
gay fa hi¢u ung ap di¢n, th<).ch anh l<.ti pha.t fa di~n twang va cho tln hi¢u xoay 
chieu co tan so khong dOi. 

Tinh th~ th<).ch anh co m<.tch tuang duang va d~c tinh tfO kha.ng nhu hlnh sau: 

XL 

L, 

f, 

Cam khang 

---+ 
f, 

~ !~ f 
D kh

" Dung khang 
ung ang 

M<).ch lUang duong Hin" 4.6. M(ICh tI{(lng dlfmlg va d¢c tuye'n 
ttin so' cQng 11I(iing CLla IIUICh allh 

Cac thong s6 cua tinh th~ th<;ich anh co tf! s6 tuy thu¢c m~t cat, thuemg 
trong khoang: 

R, = vii ch~c 0: tai vai kO: 

L, = vii ch~c mH tai vui ngan mH 
C,~ nho han IpF 

Cp = viii pF tai vai ch1,lc pF 
Tinh th~ th<).ch anh c¢ng huang a hai tan s6 khac nhau: 

- C¢ng huang n6i tiep a tan s6 f, do L, va C, thea cong thuc: 

I 
Is = =---i7==::=, 

2ll.JLs .Cs 

C¢ng huang song song b tan s6 fp do Ls va C, (C, song song Cp) thea 
cong thuc: 
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Do Cp » Cs nen 

Nhu v~y, f, va fp co tr! s6 gan bang nhau. 

Th~ch anh con c6 XL, » R, va XCs » R nen dao d¢ng th~ch anh co h~ s6 
pham chAt Q rAt hm. Dieu nay co nghia lit tinh the th~ch anh trang m~ch dao 
d¢ng co d¢ 6n d\nh tan s6 rat Ian. 

Ok thong s6 elJa tinh the th~ch anh rat it thay doi theo nhi~t d¢ va thai gian 
nen thlIbng duQ'c dung trong ca.c m<;tch dao d¢ng can d¢ 6n djnh Hin s6 cao. 

BQ dao d¢ng th<;tch anh co thi cho m~ch dao d¢ng a tan s6 C luc d6 tra 
khang c¢ng huemg Z -.--)0 0.0. NglI<;1C l~i cung co the cho m<;lch dao d(mg b lan so 
f p, We d6 tra khang c¢ng huang Z -.--)0 O'J Q. Nhu v~y, dao d¢ng th<:J.ch anh dl!<Jc 
chia ra hai lo~i la dao d¢ng n6i tiep va dao d¢ng song song. 

2. M~ch dao d{>ng dung th~ch anh 

2.1. M~ch dao dcing th~ch anh noi tiep 

+Vcc 

R, R, \7 
C, 

~t1 Q, 

C, R, 
R, D I C

' 

\7 

Cs V 
~" 

Hinh 4.7. M(1ch dao d9ng dung th(1ch anh mdc n67 tiep 

Trang sa do, th<;lch anh X nhu 18. ffi<;lch c¢ng huang LC ghep n6i tiep ket 
h9P voi hai tl,1 C1- ~ de t~o tin hi¢u dao pha. Nguyen ly nhu m~ch dao d¢ng 
Colpitts (dao d¢ng 3 diim chung). 
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Th~ch anh X flam treo duemg hoi tiep tir e,!e C ve eve B nen chi co tin hi¢1 
a tan s6 c¢ng huang duqc hoi tiep df t~o dao d¢ng ra tan so nay. 

2.2. M~ch dao d(mg th<:tch anh song song 

U, 
+Vcc 

R, R, B C 

~ 
Q, 

C, 

c::=J X 

I
Cb R, B 

I
C2 l R, 

-.L 

Hit/h 4.8. M(}ch dao d¢ng dung thqch anh mac song song 

Trong m,!-ch di¢n, th,!-ch anh X nhu m,!-ch c¢ng huang song song a ngo ra 
de chQO tan s6. Tan s6 cQng huang chfnh lit tan s6 fp ella th~ch anh. 

De t~o hoi tiep, hai tl;l C r va C2 13. hai cau phan ap xoay chieu hiy tin hi~u ra 

a cl!C C hoi tiep ve qrc E. Nhu v~Y. Transistor duqc nip kieu B chung nen m<;lch 
khuech d<;li co tin hi¢u van cl!c E va tin hi¢u fa a cl!C C 1ft hai tin hi¢u dong pha, 

nen m<;lch hoi tiep nha cau pM.n ap C I-C2 1ft ffiCJ.ch hoi tiep d uang dung theo 
di~u ki¢n cua m<;lch dao d¢ng. 

Thgc chat m,:!-ch dao d(>ng nay cung lit mC).ch dao d(>ng Colpitts d.i tien (lo~i 

m~ch ba di~n dung). 

Hi~n nay, dao d¢ng th~ch anh duqc (rng dl:mg filt f(lng rai tren cac thiet bj 

di~n tiI dan d~ng hay chuyen dung nha d¢ 6n dinh tan s6 rat Ian. Toy nhien, 
th~ch anh chi duqc che t~o co tan s6 dao d¢ng tu 100KHz tra h~n, a tan s6 thap 

nit kho che t<';1o vi c~n th~ch anh co kfch thu6c 16n. 
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IV. MACH T ~O DAO DONG DUNG R·C 

1. M~ch dao dc;.ng dung khau di pha 

Sada m~ch: 

R" R, 

C) C4 C, Rb 

R!, 

Q, 

Rb2 R, 

l 

V, 
+V 

C, 

R, 

R6 

Hlnh 4.9. Mt;zch dao d¢ng dung RC 

R" 

C, 

f-
R7 f' 

--L 

Trang sa do, Transistor Ql duqc nip kiliu E chung n~n 13. m<;lch khuech d~i 
dilO pha 18cf!. M~ch hoi ti~p tir cl!c C ve cl!c B gam ba m~ch 19C RC Ullo<;li l<;>c 
thong cao, a dAy, ID<:lch 19C RC dugc ch9n lri so sao cho moi m<!.ch lam sOm 
pha 60° (tfnh chat cua m~ch vi pharr). Nhu v~y, qua ba m~ch 19C RC so lam 
s6m pha I80u, Tin hi¢u tu cqc C qua ffi<j.ch hoi tiep se trung pha v6":i tin hi~u vao 
a CI!C B, t~o thanh hoi tiep duong. 

De co h~ s6 khuech d<;li yang b.Avo = 1, ngum ta c6 th~ thay d6i lfi s6 di¢n 
tra RE de co dQ khuech d~i di¢n ap eua Transistor thich hQ'p. 

M<;lch 19c RC thu ba (tren dUOng hoi tiep) co t1;l C ket hqp voi di~n tra R 
(R :::: R'l = Rw) chfnh Ii m<;lch lUcmg ducmg eua R8l'f' R B2# fi eua ffi<j.ch khuech 

d<).i T j • Do trj s6 cua ba di~n tra nay song song nhau va co gia tri nha nen phai 
ghep n6i tiep them RR de co gia tr~ chung bang cae di~n lra R phia twac. 

Tan s6 dao dOng eua m~ch duqc tfnh thea cong thuc: 
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Transistor Q2 la m':lch khuech d;;ti d~m nip kieu C chung, co tac dJ.!.ng lam 
giam tcing tra ra cua m;;tch. dung hqp vai -tdng tra cua tiii thuo-ng co gia trj s6 
nha va khong lam anh huang den m;;tch dao d¢ng dung Transistor Q I. 

2. M<;Ich dao dQng dung cau vi€m 

2.t. M;,Ich l<;>c dung diu vien 

Hinh 4.10. Mg.ch l(}c cau vien 

Trang sa do m;;tch 19c cau vien chia ra hai cilip linh ki¢n, di¢n tra R == Rl n6i 
tiep vai tl,l C == C1 co tOng tra chung Ul. Zl, di¢n tra R = R2 song song vm tl,l C = C2 

co tong tra chung la ~. ' 
Taco: 

z, = RXc 
, R+Xc 

Hai tOng tra ZI va Z2 t~o thanh cau phan ap cho ra di¢n ap tin hi~u Vo tjnh 
thea cong thuc: 

V=V Z, 
o " Zl +Z2 
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Nh~n xet: 

- Khi co tan s6 f thap -). 0 thl Xc -). 00 nen tong tra ZI -). 00. Di~n ap fa Vo hj 
giam rat nho. 

- Khi co tan so f cao -). 00 thi Xc -). 0 nen t6ng tfa Z2 -). O. Di~n ap fa Vo 

cung bj giam fat nha. 

Bang phuong phap phJ.n tfeh va tfoh toan, nguoi ta chung minh ding tan so 
co bien dQ di~n ap Vo fa Ian nhat la: 

T<:ti tan sO f,,: 

1 
In ~ cc2 =n--=RccCc-, 

ZI = .J2.R 
Va: 

R 

.J2 
Suy fa: 

v ~~V 
o 3' 

La bien de) ra cl.Jc d<:ti. 
2.2. M<:Ich t<:Io dao d<)ng C3U vien 
Soda m~ch: 

R, 

R, CI C, 
NV-j 

R, 
[£, 

I C
' 

R, 

l 

R, 

R, 

RIO 

R, 

~ 

Nillll 4.1 J. M/fch dao Jqng cdu vien 

<RH C~ 

H 
Q2 

R, 

VI 
+V 

[£, 
VII 
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Hai Transistor QI va Q2 deu nip thea ki~u E chung nen la m<).ch khuech d<).i 
dao pha. Tin hi~u vao cl!c Bl va ra cl!c ~ se ia hai tin hi~u dong pha de t<).o hoi 
tiep duong. 

M<).ch hoi tiep tir cl!c ~ ve Bl la m<).ch cau vien de ch9n 19C tan s6. 

1 
fo = 2TIRC 

Theo phan dch tn~n, m~ch cau vien co M s6 khuech d<.ti hoi tiep Hi: 

1 1 
b=- (vo=-v,) 

3 3 

Theo dieu ki~n clla m<.tch dao d¢ng phai co h~ s6 khuech d<).i vang ia: 
b.Avo= 1. 

Do: b = ! nen chi d.n co: Avo = 3 thi dil d~ cho m<).ch dao d¢ng duqc. 
3 

Avo HI. h¢ s6 khuech d<).i clla T I va T 2' 

V. SU DI)NG IC TRONG cAc M~CH T ~O DAO E>()NG HiNH SIN 

1. Khai qual chung 

Ta da biet rang, m<).ch dao d¢ng bao gom m<).ch khuech d<).i va m<).ch hoi 

tiep. V~y mach dao d¢ng dung [C lit m~ch sir d~ng IC (thuimg lit [C khuech d~i 
thll~t toan) lam m<).ch khuech d<).i, con m<).ch hoi tiep ia de t<).o ra hoi tiep duang. 
M<).ch hoi tiep rat da d<).ng, do do m<.tch khuech d<.ti dung IC ket hqp v6i m<).ch 

hoi tiep d~ t<).o thanh m<).ch dao d¢ng cling fai da d~ng. M~ch dao d¢ng dung IC 
co the co cae 10~i sau: 

- M<).ch dao d¢ng dung bien ap. 

- M<;lch dao d¢ng ki~u ba diem: Ba di~m di~n cam, ba di~m di~n dung. 

- M<.tch dao d¢ng dung th<;lch anh. 

- M~ch dao d¢ng dung khau di pha (lech pha) ki~u CR (l9c thong cao), RC 
(l9c thong thap), ki~u ba khau hay bon khau. 

- M<).ch dao d¢ng dung d.u vien. 

- M<).ch dao d¢ng dung hoi tiep 1a m~eh 19C chit T hay chiI T kep ... 

Trong phan nay chung ta chi khao sat m¢t s6 m<).ch dao d¢ng, cac m<.tch 
con l~i se dugc tdnh bay b cae giao tdnh chuyen nganh khae. 
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2. M~ch dao di?ng hinh sin dung Ie 
2.1. M~ch dao dQng dung khuech d~i thu(lt toan ket hQp vui bien lip 

* Sa do ffi'.lch: 

A U, R U, 
+ 

R, 

Hinh 4.12. M(lch dao d(ing khuech d£;li thUt;}t toim gJU!P bit'n up 

Trang do: 

~ A HI. ffi'.lch khuech d'.li SU dl:mg Ie khuech d'.li thu~t tmtn. 

- R!, R21ft cae di¢n tra hoi tiep am dung de 60 dinh m'.lch dao d(Jng. 

- L 1, C 1ft khung cQng huemg d~ tang cuemg di~n ap fa dua vao ffi'.lch hoi tiep. 

- R 1ft di¢n tra ghep lam giam 51! aoh huang giUa tra khang dau ra ffi'.lch 

khu€ch d'.li nho den khung cQng huang Ll C. 

- Bien ap T, g6m hai cu¢n day L, va L, dung di! t~o h6i tiep dU<1ng (dua ve 

dau vao hay eua vao thu~n). Muon cho ffi'.lch dao d¢og duQ'c thl1uqng hoi tiep 
dU<1ng phai Ian h<1n luqng h6i tiep am. 

VI m'.lch khuech d<;li Ht m'.lch khuech d'.li thu~n nen h¢ 56 khuech d<;li ella 

mach Ia: K = (R2 + R,)iR, = I + R2 / R,. 

Do d6, de dam bao dh~u ki¢n cAn bang ve bien d¢ dao d¢og K. Khl = 1 thl 

K", = U""/U,,, = 11K ~ 1/(1 + R2iR,) = RJ(R, + R,) 

Urht lit di~n up lay fa tren eu¢n dAy L2 ella bien ap T 1, ty l~ VOl 56 vang day 

ella eu¢n L2 (02). 
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UVhl la dit;n lip dua vao cuOn day L! ella bien tip T!, ty I¢ v6i so vimg day 
clla cu¢n day LI (n l ). 

Nhu v~y Khl "'" R/(R I + R2) < 1 ty I? v6'i nJn j ~ n2/n j < 1 (so yang day n2 

nho han so Yang day n l ). 

Con dieu ki¢n can bang ve goc pha de t{,lO hoi tiep dU(1Og luon duqc thoa 
man khi cu(m day LI duqc cuon dng chieu v6'i cll¢n day L 2. 

* Hoat dono ella mach nhu sau: . • 0 • 

Khi m6i d6ng m<,tch K . Kill phai luon 16n han 1 lam eho bien d¢ dao d()ng 
tang dan eho den khi m<;tch khuech d~i chuy~n sang lam vi9c b tr~ng thai bao 
hoa, khi d6 ht; so khuech d<,ti ella m~ch giam dan cho K . Kill = t. Lue nay dao 
d¢ng duqc t~o fa nhung khong phai la dao d(mg hlnh sin. D~ co dan d¢ng dieu 

hoa hlnh sin thl m<,tch phai dieu chinh h9 so khuech d<;ti sao eho K . Khl = I va 
x:ic I~p t,~i d6 khi m~eh khuceh d<,ti ehuytn sang lam vi~c a tr<,tng thai bao hoa. 

2.2. M~ch dao dQng cau vien dung Ie 

* So do rn~ch: 
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D, 
00J 

R, 

D2 
,~ 
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Trong do: 

A la m<}.ch khuech d~i dung IC khuech d~i thu~t tO<ln, trong truemg hQ'p nay 
m~ch dong vai tro la m~ch khuech d~i thu~n. 

Nhanh R~ va R4 dong vai tro la nhanh h6i tiep ;tm d~ 6n djnh dao d¢ng, va 
kh6ng phl;l thu¢c vao tan s6. 

R I , C I va R2, Cz la m~ch 19C cau vien dung lam m~ch hoi tiep, co h¢ s6 
khuech d~i hoi tiep la: Khl = Khl max = 1/3. 

Goe loch pha (ui pha) cua m~eh hoi tiep Ia: <pht = 0 khi mdd = l/R, C, = 
l/R,C,= lIRe. 

0 1, O2 mac song song vai R3 lam nhi¢m Vl;! 6n djnh bien d¢ dao d¢ng cho 
m~ch dao d¢ng. Khi bien d¢ dao d<)ng tang thi di~n tr6 Wong duong clla nhanh 
R, giam lam cho hoi tiep am tang va do d6 h~ s6 khuech d~i clla m~ch giam va 
on dinh vai K . Kill = 1. 

* Dieu ki¢n cua m~ch nhll sau: 
- Dieu ki¢n can bang ve bien d(): 

Khi wdd = l/RI C I = 1/R2 C2 = IIRC thl nhanh hoi tiep duong t~o dao d¢ng 
c6 K IlI (+) = K]u(+) max = 1/3. 

Va m<;tch khuech d<;li Ia m~ch khuech d~i thu~n co nhanh hoi tiep am la R~ 
va R4 (b6 qua tra khang cua 0 1 va D2). Khi do h¢ s6 khu€ch d~i cua m~ch 
khu6ch d~i lit: K = Ur/Up, Up la di¢n ap vao dAu vao thu~n (VI m~ch khuech 
d<;li lit khuech d~i thu~n). 

M~ch khuech d~i thu~t toan lu6n c6 Up = Un . 

Suy ra K = UrNn : Un = Ur x R,!(R, + R,). V~y K = (R, + R,)IR,. 
D~ cho dieu ki¢n can bang bien d¢ dao d¢ng duqc thoa man K. Khl = 1 ~ 
(R, + R,)IR4 x 1/3 = I => (R, + R,)IR4 = 3 => R, = 2 R4 
- Dieu ki¢n can bang ve goe pha: 
Dieu ki¢n can bang ve g6c pha Iu6n duqc thoa man vai cach mac nhu tren. 
VI m~ch hoi tiep cau vien co cpht = 0 va m~ch khuech d<;li lit khuech d~i 

thu~n cang eo cp = 0, nen c.p + c.pht = 0 thoa man di6u ki¢n g6c pha dao d¢ng. 
* Nguyen ly ho~t d¢ng nhu sau: 

- Khi mai dong nguon di¢n m¢t chieu cho m~ch thi h~ s6 khuech d~i clla 
m~ch khuech d~i tang lam cho h¢ s6 khuech d~i vong K. Khl > 1, khi do m~ch 
khuech d~i tien tai lam vi¢c a tr~ng thai baa hoa. 

- H~ s6 khuech d<;li clla m~ch khuech d'.li lang lam cho hoi tiep ;tm ve dAu 
vao dao cua m~ch khuech d~i tang m~nh, keo h¢ s6 khuech d~i cua m<;lch 
khuech d~i giam xu6ng. 
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- Khi mi;lch hOi;lt dOng 6n djnh thi h~ so khu~ch d~i vong se d~t K . Kht = 1 
va khi do mi;lch se phat ra tin hi~u dao d¢ng hinh sin. 

VI. MACH TAO DAO DQNG NGHIj:T 

1. M~ch dao dc?ng ngh~t dung Transistor 

c 

R 
c, 

w, 

Q, 

D, .. 
~ R, 

Hinh 4.14. Mgch dao d¢ng ngh~t 

D, 

R4 

Mi;lCh nguytn Iy dao d¢ng ngh~t (Blocking) tl! ti;lo dao d¢ng g6m m¢t 
Transistor Q! mac Emitor chung voi bien ap xung co 3 cu¢n: Wk la cu¢n sa 
cap, 2 cu¢n thu cap WI va Who Qua trinh thgc hi¢n h6i tiep duang tu Wk qua 
cu¢n Wh nha cl!c tfnh nguqc nhau cua chung (co chieu cu6n nguqc nhau). 
TI,l C va R de h<;ln che dong di~n cl!c Baza. Di¢n tra R ti;lo dong ph6ng cho tl) 
di¢n C (hk Transistor khoa.). KhAu mi;lch R 1, D2 d~ bao v~ Transistor khi 
transistor chuy~n tu thong sang tat. Ok h¢ s6 bien ap xung YB va Yl duqc xac 
djnh bai: 

r, 
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II I, 13 14 I, 16 
Uk 

I 

-Ec 

UB 

t 

U, 

Eclyl 

I 

C 

Uc 
n<.Lp C 

ph6ng 

I 

Hinh 4.15. Dqmg di¢n ap mqch dao d¢ng nghl(t 

Cae qua trlnh v~t 1.9 xity ra trong m~ch di¢n: 
Trong khoang thai gian 0 den I], Transistor b~ tilt do di¢n ap eta n~p lren 11,l 

C, Uc < 01l,l C ph6ng di¢n qua cu¢n dily thea duemg sau: 

+C ~R ~ Rh~- Ec4 Mal -7WB-7-C 
Cho tm t = tl thl Uc~ 0, trong khoang thai gian lIen thl UR va Uel:::: 0 VI s1;lt 

ap lren cu¢n WB n11 nh6 do dong nguqc trang WK gay ra, cam ilng sang cu¢n 
da.y W B va 001 m¢t di¢n ap rAt nhc, coi nhu xap xi khong. 
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Trong khoang thdi gian tl den t2 , khi Vc:::: ° xuat hi~n qua tdnh Blocking 
thu~n nha hoi tiep dlIcmg qua COs tam cho Transistor thong dan den bao hoa lam 
cho VB Hit tiI gia tr~ ° ---40 -Ec/Y, (VI c6 cl!c tinh nglIqc v6'i Wk ) c()fl VI tang tu 0 

-+ Ec/Y,' 
Trong khoang t2 den t" T bao hoil. sau di~n up tren cu¢n W k gan bang Ec do 

do UK se co gia tri .::; O. Day Hi giai do,!n t<;l? dinh xung, c6 sl! tlnh I1ng tiI trong 
cac cuc)n day cua bien ap. Khi d6, hoi tiep qua cu¢n Wn se la VB:::: EjYB va di~n 
ap tren cu¢n tiii sc ia: 

u o5c , 
r, 

Trong kho{mg tl den t4 hic nay toc d¢ (hay deli eua dong Colector giam nhe') 
do do suat di9n d¢ng dm Ung Wk, WH giiim, dan den giam dong el!C Baza Ill. 
Yi the, lam giam muc baa hoa cua Transistor. Luc nay tl,J C dWfC n1).p di¢n do 
n:lng llIQ'ng tfch luy trong cu¢n WB: 

+VB ---40 r ERT -+ R-+ C-+ -VB 

Luc do In gi{l.m tai gia tri tai h~n IB~h:::: IChh/D xuat hi~n qua trlnh Blocking 
nguqc (hoi tiep dUl1ng thea huang nguqc l,!i): T thoat khoi tqmg thai bao hail. Ic 
tInt dua Transistor dQt bien tra ve tr~ng thai tat dong Ic:::: 0, tuy nhien do 
quan tfnh cua cu()fl day, tren clJ"c Coleclor xuat hi¢n suat di~n d¢ng tl! cam 
cung chieu chong sl! giiim cua dong di~n Ic. do do gay ra m¢t muc di~n ap am 
bien d¢ 10n (t<;ti thai diem t 1:::: t4) vuqt qua cit gia tri -Ec, day la qua trlnh tieu 
tan nang lUQng tiI truang da tich luy tu trUoc nha dong thu~n tir ch,\y qua m<;lch 

°2Rl: 
+Wk -+ D2 -+ Rl -+ -Wk 

Luc nay cu¢n WI dm Ung di9ll ,ip am lam cho 0 1 bj tat va tach m~ch khoi 

sa do, con V II > 0 va c6 gia tri nh6 dan den 0 (t4 den t5)' 

Sau do t~ C phong di~n duy tri T khoa cho tai khi Uc :::: 0 se I~p l<;ti m¢t nhip 
lam vi¢c maio 

D¢ r¢ng xung Blocking dUQ'c tfnh iiI: 

JJR! 
I ~I, -I, ~(R+r).c.ln-~"-­
" 'Jc,(R, +W) 

Trong d6 R', + r {2 .R I la tai phan anh ve m~ch cl!c Colectar (m<;lch sa 

cap) P Ja h¢ s6 khucch d~i dong t'inh cua Transistor khi mac chung Emitor. 
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VII. MACH TAO XUNG VUONG 

M<;lch dan d¢ng t<;10 faxung vuong con duqc gQi lil. m,!-ch dao d¢ng c1a hili. 
M~lCh dao d¢ng da hai co nhi~u lO<;li, vi d~ nhu: m<;lch dao c1¢ng da hai dqi hay 
con duqc gQi Hi m~ch dao d¢ng da hai dan 60 (mot tr~ng thai 60 d1nh), mq.ch 
dao d¢ng da hili luang 60 (hai tr<;lng thai 6n djnh), m~ch da hili phi 6n (khong 
6n djnh) hay con duqc gQi HI. ID'.lch da hili tl! dao dQng ... Trang ph tin nay se 
tfinh bay mQt trong d.c ffi<;lch dao d¢ng d6. 

1. Mqch t~o xung vuong dung Transistor 

M<;lch dao d¢ng t<;lO faxung vuong di~n hloh va thuong hay g<}p nhat ia 
m~ch dao d(mg da hai tl,l' dao d¢ng. 

* Sa dC) tn<;lch nhu sau: 

Re·) 

C, 

----<~--I+ 1---<0, 

Q, 

+v~~ 

+ 

Q2 

Hinh 4.16. Mqch daG d(mg do hdi tl! doo d(mg 

:;. Nguyen 19 hO'.lt d¢ng: 

Th6ng thuang ID'.lch da hili tl,l' dao dQng ill m'.lch d6i xung nen hai 

Transistor cung ten va cac linh ki~n di~n tnJ, t~ di~n co cung tri so. 
Tuy hai Transistor cung ten, d.c hnh ki~n cung trj so nh lIng kh6ng th~ 

gi6ng nhau ffi9t cach tuy~t dei. Dieu nay lam cho hai Transistor trang m~ch 
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dan di~n kh6ng bang nhau. Khi mai cap di~n se co mot Transistor diin di~n 
m1.lnh han va m¢t Transistor dan di~n yeu han. Nha tac d.,lflg cua m1.lch h6i 
tiep duang lir C I ve BI va tit C2 ve B2 se lam cho Transistor da.n di~n m1.lnh 
han tien dAn den tr~ng thai bao hoa, Transistor dAn di~n yeu han tien dan 
den ngung dan. 

Gii thiet TI dan di¢n m1.lnh han, tl,l C I duqc n1.lp di~n qua Re2 Him cho dong 

IBI tang cao nen TI tien den tr~ng thai b~o hoa. 

Khi T, tien den tr~ng thai bao hoa lam cho lei tang cao va Vel ;::::< O,2V, tl,l C2 

phong di~n qua T, va Rh2 . Khi tl,l C2 phong di~n, di~n ap am tren tl,l C2 dua vao 

cL!C ~ lam Transistor T2 nglffig dan. Thai gian ngung dan cua T2 chfnh la thai 
gian phong cua C2 qua Rh2. 

Sau khi C2 phong xong, c,!c B2 11.li duqc ph:!n qrc nha Rh2 nen T2 dan bao 

hoa, lam cho VC2 ;::::< O,2V. Dieu nay lam cho tl,l C I phong di~n qua Rhl va di~n 

ap am tren C I dLIa ve TI lam cho TI ngung dan. Luc do tl,l C2 11.li duqc n~p di9n 

qua Rei lam cho dong IB2 tang cao va T2 tien t61 tf1.lng tha.i bao hoa nhanh. 

Thai gian ngung dan cua TI chinh Ia thai glan tl,l C I phong di~n qua Rhl • 

Sau khi t1:l C I ph6ng xong, cl!c B, l1.li duqc phan qlC nha R"I nen Transistor TI 
11.li tfa ve tr<;tng thai dan bao hoa, nhu tf<.tng thai gia thiet ban dau. V~l qua ldnh 

nay duqc l~p di l~p l<;li m¢t cach tuAn hoan. 

* D1.lng tin hi~u: 

Xet Cl!C RI' khi TI bao hoa V BI ~ O,BV. Khi TI ngung dan cho tl,l C I phong 
di~n lam cho cL!C BI co di~n ap am khming - V co va di~n ap am nay giam dan 

theo ham so' mfi. 

Xet cl!c C I, khi TI bao hoa Vel ;::::< O,2V. Khi TI ngung dan V CI ;::::< +V ce. D<;tng 

song tin hi~u ra 6 qrc C Ia d1.lng song vuong. 

Tuang tl! khi xet cL!c B2 va Cb d<.tng song tfn hi~u 6 hai cl!c nay gio'ng v61 

d1.lng s6ng tin hi¢u 6 CL!C BI va Cl!C C1 nhung dao pha nhau. 

Chu ky cua tin hi~u xung vuong la: 

T=t l +t2 

Trong do, tl la thai gian t1:l C I ph6ng di~n qua R"I tir di~n ap -V ce len::::; OV. 

VI tl,l C I ph6ng di¢n tu -Vee len nguon +Vee nen di~n ap tuc thm cua tl,l (lay 

muc -Vee lam g6c) la: VCI(t) = 2 Vee .exp(-t/RBI.CI). 

Thai gian t) d~ t':l C I phong di~n qua R"I tu -V cclen OV cho biJi cong thuc: 

V cc = 2 V cc .exp(-tIJRRI·CI)· 
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Suy ra: exp(t,iR".C,): 2 

:> t,/ (RBI' C,): In 2 

=:) t l= RBI- CI·ln 2;::; 0,69 RBI" C1 

Tuang tty, thOi gian t2 de t~ C2 ph6ng di¢n qua RB2 ltT -V cc l~n OV Ia: 
t2 ;;::< 0,69 RB2" C2 

VB' 

a,8V 

-Vee 

c, V 

+V cc 

VIP 

a,8V 

-Vee 

Vel 

+Vcc 

Hinh 4.17. DCfng tin hi¢u mqch dao dqng da hili 

Chu ky dao d<)ng hi: 

T:::: tl + t2 = 0,69 (RBI' C] + Ra2- Cz) 

t 

t 

t 

t 
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Trong m<.teh da hai d6i xung co: RBI = RB2 = RB va C I = C2 = C 
Khi do ehu ky dao d¢ng la: 

T = 2. 0,69 . R,. C 
Tan s6 dao d(yng eua xung vuong 1a: 

f = Iff = 1/0,69 (R". C, + R". C,) 
Neu la m;:teh da hai d6i xung thi: 

f= Iff= 1/l,4R,C 

2. Mach tao xung vuong dung Ie 

Sau day ta se khao sat m¢t trong cae m;:tch dao d¢ng t<.to xung vu6ng la dao 
d¢ng tich thoat. 

M,!-ch dao d¢ng tich thoat dung ffi'!-ch khueeh d,!-i thu~t toan d~ cho ra tin 
hi~u vuong co sO do nhu sau: 

* So do mach: 

R 

+ 

Vee 
+ 

- Vee R, 

R, 

Hinh 4.18. Mqch dao dqng ticll tlwat dllng Ie 

So do co hai m'.lch hoi tiep tir dau fa ve hai dau vaa. 01u phan ap RC hoi 
tiep ve dau vao dao In -, cau pharr ap R I - R2 hoi tiep ve dau vaa thu~rr 1/. 
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De giilj thich nguyen ly cua m~ch, ta gia Slr tl.1 C chua fi<;l.P di~n va m~ch 
khuech d;;ti thu~t toan dang b tf~ng thai bao hoa duong, Vo = +Vcc. Luc nay, 
cUu phan ap R)-R2 dua di~n up duang ve d<i.u vaa thu~n I ~ yoi mue di~n ap la: 

V • V Rl = V = + C'" , 

In "R[+R2 i 

(V,,: > OV) 

Trang khi do, dau vao dao I ~ co di¢n lip lang dan len tir av, di¢n ap tang do 

tl.1 C n'olp qua R thea quy lu~t ham mil vai cae hang so thai gian T = RC. 

Khi tl.) fi<;lP va co Von' < Vin+ thl m<;lch khucch d~i thU11 toan van 6 tr~ng 
theE bao hoa duong. Khi tl.1 C n<;tp den mue di9fi ap Vin ' > V,/ thl m~ch 

khuech d;:ti thu~t toan d6i thanh tf<;lng th,ii baa hoa am, dau fa co Vo = - Vcr:_ 

Luc nay, du pha.n ap Rl-R2 dua di¢n ap am ve dau vao thu~n 1,,- voi mue 
di¢n ap 13.: 

(Vi,: < OV) 

Trang khi d6, b dau VaG dao In" van con dang b mue di~n ap dUC1ng vai tf! 

s6 V ill - > + Vee. RJ (R , + R2), do tl.1 C con n~p di¢n. Nhu v~y, khueeh d~i thu~t 
toan se ehuy~n sang tr~ng thai baa hoa am nhanh, eho qnh xung vuong th~ng 

dung. TI.1 C bay gio se phong di~n ap duang dang n~p tren tl,l qua di¢n tra R, va 
teU a dau ra xu6ng mat. 

Khi tl,l C phong di¢n lip duong dang co thl VII\+ van b mue di¢n ap am 

nen khueeh d~i thu~t toan van b tr'!.ng thai baa hoa am. Khi tl.1 C da phong 
het di¢n ap duang thl se n~p di¢n qua R d~ eo di¢n ap urn dang eo, do diu ra 

dang b tr~ng thai baa hoa am. Chieu n~p di¢n bay gia nguqe vai ehieu dong 
n~p tren. 

Khi lI.J C n~p di¢n ap am den mue Vin- < V i/ (di~n ap dau vao dio nha han 
di¢n ap dau vao thu~n) thl khueeh d~i thu~t toan l<.ti d6i thanh tr<.tng thai baa 
hoaduang vadau ra co Vo = +VCco 

M~eh tra l'!.i gii thiet ban d<1u vu qua trlnh tren tiep tl.1e dien ra m¢t each 
tuan hoan. 

* D'!.ng ttn hi¢u: 
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v v t 

t 

+Vcc 

t 
-Vee 

Hinh 4.19. D(}I1g di¢n ap tin hi¢u m(}ch dao d¢ng tich thodt 

Muc gi6i h<;ln di~n ap dau fa Hi: VOMAX >:::: +Vcc va VOM1N >:::: -Vee. 
Milc giai h<;ln di¢n ap b hai dau van la: 

D<;lng di¢n ap b dau vao dao lin· eo d<;lng tam giac. Thai gian di¢n ap b vao 
dau vao dolo lin· tang tir VB len V A ia khuech d~i thu~t toan b tr:;tng thai bao hoa 
duong, thOi gian di¢n ap dau vao dao lin· giiim tu VA xu6ng VB la khuech d:;ti 
thu~t toan b triplg thai bao hoa am. D<p1g di~n ap b dau vao thu~n lin + va dau ra 
la xung vuong d6i x-ung. Chu ky eua tin hi¢u duqc tjnh theo cong thuc: 
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T ~ 2RC In R, + 2R, 
R, 

Suy ra, tan 56 cua tin hi¢u duqc tinh thea cong thuc: f = In. 



TflIO'ng hqp d~c bi~t: 
R, = 2 R, --> T = 2 R. C.ln 2 = 2 .R. C. 0,69 
--> f = 1/2.0,69. R. C = 1/1 .4.R. C 
R, =R,-->T=2R.C.ln3=2.R.C.I,1 
--> f = 1/2.2 R. C 

(In 2 = 0,69) 

(ln3= 1,1) 

Cac m~ch dao d¢ng duqc su dl:Jng lam ca.tZ m~ch t~o ra tin hi¢u song mang 
trong cac h~ thong thu phat tin hi~u, cac m~ch t~o tin hi~u quet trong cac thiet 
bi t~o man sang ... 

Cau hoi 

1. Sa do kh6i m9.ch dao d¢ng t9.0 tin hi$u hJnh sin gam c6 nhltng kh6i co ban ntw? 

Quan h~ gilta cac kh6i d6 ra sao? £lieu kj~n de; cho m(>t m9.ch dao d(>ng la gi? 

Hay k~ ten m(>t 56 m9.ch dao d¢ng tin hi$u hinh sin. 

2. M9.ch dao d(>ng ba die;m la gl? C6 bao nhil}u 109.1 m~ch dao d(>ng ba die;m? Hay 

phan Uch nguyan Iy dao d(mg clla m9.ch dao d¢ng ba olem di~n cam. 

3. C6 bao nhieu 109.i m9.ch dao d(mg si'l dl,lng th9.ch anh? £l~c diem cua cac m9.ch 

dao d¢ng th~ch anh la gi? 

4. Cau truc clla khau di pha nhU the nao? Cac kMu di pha co the ket h9P dlt9C vai 

cac m9.ch khuech d~i nao d~ t~o tMnh m~ch dao d¢ng? 

5. Hay ke tan cac 10<;li m<;lch dao d(>ng dung IC. 

6. Hay trinh bay nguyen Iy m9.ch dao d¢ng da hai Slt dl,lng Transistor. 

7. Hay trlnh bay nguyen Iy m9.ch dao d(>ng da Mi Slt dl,lng IC. 
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Chl1dng 5 
~ ~, ? ~ ~ 

DIEU CHE V A CIAI DIEU CHE 

I. KHAI QUAT CHUNG VE DIEU CHE V A GlAI DIEU CHE 

1. Khai ni~m ve dieu che va giai dieu che 

Dieu ch€ Iii chuytin di~,n ap hay dong di¢n mang tin tue b mien tAn s6 thap 

len mien tan s6 caD d6 truyen duqc di xa. Qua tdnh dieu che Iii ghi tin tue VaG 

ffi¢t dao d¢ng cao tan nha bien d6i ffi¢t thong s6 nao d6 ella daD d(mg cao uln 

thea tin tue. 

Vi dl!: Bien d6i bien d¢ ella daD d¢ng cao t:in thea tin tue duqc gqi Ht dicu 

che bien d¢. Trong truemg hqp nay tin tue duQ'c gQi hi tin hi~u dieu che, daD 

d¢ng cao lan duqc gQi Iii tai tin, con daD d¢ng cao tan mung tin tuc duqc gqi Ia 

daD dQng cao tan da dieu che. 

Giiii dieu che d6ng nghia vai qua trinh tach s6ng, HI. qua trinh kh6i phl,lC l,!i 

tin hi¢u di~u che ban dau. Tin hi¢u dieu che sau khi duqc tach song phiii gi6ng 

d~ng dn hi9ll nguyen thuy ban dau. Trong thvc te, tin hi¢u sau khi qua dieu che 

va dua qua kenh truyen den m~ch tich song da bj meo d~ng, han niia do mea 

phi tuyen trong bO tach song nen sau khi tach song tin hi~u nMn duqc khic vai 

tin hi¢u nguyen thuy a phia dieu che. 

Trong mOt h¢ thong thong tin, dieu che duqc thvc hi¢n a phia phat, con giiii 

dieu chc duqc thvc hi~n a phfa thu. 

2. Cac lo~i dieu che va giai dieu che 

2.1. Cae lo~i dieu ehe 
- Phan lo~i thea d~ng tin hi¢u: 

+ Dieu ch6 tin hi~u lUang tV. 

+ Dieu chc tin hi¢:u xung. 
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+ Dieu che tin hi¢u s6. 

- Phan lo~i thea thong so dieu ch€: 
+ Dieu ch€ bien d¢. 
+ Dieu ch€ tan so. 
+ Dieu che g6c pha. 

- Phan IO<;li thea linh ki¢n: 
+ Dieu che dung Transistor. 

+ Dieu ch€ dung diot. 
+ Dieu ch€ dung den di¢n lU ... 
Tu do, ta co d.c IO<;li dieu ch€ nhu: dieu ch€ bien d¢ tin hi¢u lUang h!, dieu 

che bien d¢ so, dicu ch€ bien dO xung ... Ngoai d.c phuong phap dieu che Cd 

ban, con co each phuong phap dieu che d~c bi¢t khac, vi dl,l nhu: dieu che bien 
d¢ dan bien, dieu che cau phuong ... 

2.1. Cae lo~i giai dieu che 
Tuang ung vai moi lo~i dieu che dU<;1c thlJc hi¢n a phfa phat thl a phia thu 

co it nhat m¢t IOi;li giiii dicu che. Nhu v~y, co the co d.c lo<;ti gicii dieu che sau: 

- Giai dieu che bien d¢ tin hi~u wang llJ, so. 
- Giiii dieu che tan so tin hi¢u wang ttJ, so. 
- Giiii dieu che pha tin hi¢u wang tlJ, so ... 

II. DIEU CHE BIEN DO TiN HIjiU TUONG TIj (AM) 

Dieu che bien dtj tin hi¢u tuang tlJ Ja HIm cho bien d¢ tiii tin bien d6i thea 
bien d¢ (di¢n ap hay dong di¢n) cua tin hi¢u. 

1. Nguyen Iy va m~ch dieu chi! bien di? 

1.1. Nguyen If dieu che bien de) 

- So d6 kh6i: 

UIII 

AM 

Hinh 5 .J. Sa do' nguyen ly die'u cile' bien d¢ 
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Trong do: 
U1h la tin hi~u can duqc dieu chc, co d~mg blit kY. 
U~m la tin hi¢u song mang cao Hin, co d~ng la song sin, song vuong ho~c 

song rang cua, nhung nhlit thiet phai co tan s6 cao (dao dQng cao uln). 
U(k la tin hi¢u da duqc dieu che bien dq. 
- D~ng song dieu che: 
GiS. sir tin hi¢u can dieu chc co d~ng la t.in hi¢u hlnh sin co uin s6 thip (am 

Hin), tin hi¢u song mang la song mang caa Hin co d~ng hlnh sin, thl d~ng song 
tin hi¢u ra duqc tht hi¢n thea hinh ve sau: 

U" 

U~m 

t 

t 

I-flnh 5.2. Dt;lng tin hi4u die'u che'bien dQ 
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Trong do tin hi~u song mang lit song sin eao utn eo bien d¢ kh6ng d6i. 

Hai tin hi¢u: tin hi¢u a.m tan Ulh va tin hi¢u eao tan U,m duqe dua vito m~eh 
dieu eh€ bien d¢ d~ tr¢n vai nhau, lam eho bien d¢ eua song mang eao tan U"n 
bien thicn theo bien d¢ eua tin hi¢u a.m tan Ulh • Dau ra m~eh dieu eh€ se lit tin 
hi¢u dfi duqe dieu eh€ bien d¢ Ude (eo d~ng nhu hlnh ve). 

- Ph6 eua tin hi¢u dieu eh€ bien d¢: 

Ph6 eua trn hi¢u dieu eh€ bien d¢ III d~ng bi~u dien tin hi¢u duoi d<.tng d~e 
tuyen bien d¢ tan s6 (trong khi d<;lng song dieu eh€ Hl bi~u dien tin hi¢u dum 
d~ng bien d¢ thai gian). Ph6 eua tin hi¢u dieu eh€ bien d¢ eo d<;lng nhu sau: 

U,,( 0)) 

f 0) 

F 0) 

F-f F F+f 0) 

Hinh 5.3. Dgng phd die'u cite' bien d{J tin hi¢u sin 

Trong do: 

D~ng ph6 tin hi¢u Ulh(ro) lit m¢t v~eh phd eo tan s61ll f, (vI tin hi¢u sin ehi 
eo m¢t tan 56 duy nhat). 

D~ng ph6 eua tin hi¢u U~m(ro) eling eo m¢t v~eh phd duy nhat gi6ng nhu 
ph6 eua tin hi¢u U111(ro) nhung eo tan 56-100 han rat nhieu. 

Trong khi do, d~ng ph6 eua tin hi¢u dfi dieu ehe la m¢t t6 hqp g6m m¢t 
song mang (kh6ng mang tin tue) e6 bien d¢ rat 100, vit hai bien tan (mang tin 
tue) eo bien d¢ nhc han. Bien tan F+f gQi lit bien tan tren, eon bien tan F-f gQi 
lit bien uin duai. men d¢ eua s6ng mang va bien d¢ cae bien tan eo y nghia ve 
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m~t nang IUQ'ng Ian hay nha, trong khi song mang co bien dO Ion l<;li kh6ng 
mang tin tuc nen dicu ch€ bien dO thea ki~u nay thuang kh6ng co hi¢u qua v~ 
m~t nang lUQ'ng. 

1.2. M~ch dho;u che bien dO 

M~ch dieu ch€ bien dO co nhieu la~i, m~ch dan gian nhat Iii m~ch dieu che 
dung diat. 

- So do m~ch: 

o 

Hinh 5.4. Mgch die'u cllt' bien d{i dllng dinl 

-Tac dl,mg linh ki¢n: 

Bien ap TI dung d€ ghep tin hi~u song mang voi m~ch dieu che. 
Bien ap T 2 dung d~ ghep tin hi~u dieu che vai m<;lch dicu chc. 

Diat D la philn til phi ruyen, dung d€ trOn hai tin hi~u U,," voi tin hi~u Ulh • 

T~ C dung de 19C be nhieu cao uin tu tin hi~u dieu che Ulh • 

Nguon di~n E dung d~ xac dinh mue dieu ch€ ban dau (xac dinh muc thong 
ban dau cha diat D). 

- Nguyen ly hoat d¢ng: 
+ Khi co tin hi~u vao U lh nhung kh6ng co tin hi¢u song mang thl tin hi~u ra 

tren tai R j 1a tin hi~u am tan co d~ng gi6ng nhu d~ng tin hi~u U 1h • Tin hi¢u nay 
kh6ng th~ truyen di xa duQ'c. 

+ Khi co d hai tin hi~u Ulh va U'1ll dUQ'C dua vao m'.lch dieu ch€ thong qua 
hai bien ap, hai tin hi~u nay deu dUQ'c dua tai diol D va nhiln vai nhau t'.li day, 
sinh ra tin hi¢u dieu ch€ co d'.lng song mang cao tan voi bien d¢ bien d6i thea 
d'.lng tin hi¢u am ta.n. 
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M~ch dieu ch€ bi~n d¢ kieu nay con duqc gQi m~ch dieu ch~ song bi~n 
kh6ng tri¢t song mang, gQi t1h la m~ch dieu ch~ bien d¢. 

U u diem cua m~ch la dan gian, nhung hi~u qua khong cao. Chinh vl v~y 
m<;l.ch IO<;l.i nay thucmg it dugc sir d\lng. 

2. M~ch dieu che bi'm d{> nen 

M~ch dieu ch€ bien d¢ nen la m~ch dieu ch€ bien d¢ c6 nen song mang, 
song mang b! nen hoan toan khi kh6ng co tin hi¢u vao. M~ch dieu ch€ bien d¢ 
nen co nhieu lO<;l.i, sau day ta se khao sat m~ch dieu ch€ dung Transistor. 

- Soda mach: 

--=-VI 

l 

Hlnh 5.5. Mgch die!.1 che' bibl d¢ nell dung Transistor 

Trang do: 
TJ dung dt ghep tin hi¢u dieu ch€ va tin hi~u song mang va~ m~ch dieu ch€. 
T2 dung de lay ra tin hi¢u dieu ch~ va ghep tin hi¢u dieu ch€ v6i tai. 
QJ va Q2la hai Transistor mfic thea kitu diy keo . 
. Nguyen 19 ho~t dQng: 
Khi khong co tin hi~u va~ (U1h ) va chi co tin hi~u song mang dua vao 

m~ch, thl tin hi¢u song mang (Usm) tac d¢ng len hai Cl,IC B cua hai Transistor QJ 
va Q2 m¢t luqng (di~n ap hay dong di~n) nhu nhau, lam cho Transistor QJ va 
Q2 cung thong (ho<;lt d¢ng) ho~c cung khoa (kh6ng ho~t d¢ng) vai m¢t luqng 
nhu nhau. Khi d6, dong di~n chay qua hai Transistor la: 

+ Dong qua Transistor QI: 
+V,-->L4 -->Q, ..... Mat (-V,) 

+ Dong qua Transistor Q2: 
+V, --> L, ..... Q, ..... Mat (-V,) 

135 



Hai dong di~n nay co bi~n d¢ bang nhau nhung nguc;tc chieu nhau tren 
cu¢n sa cap cua bien ap T2, lam cho dong di¢n tong bang kh6ng n~n kh6ng c6 
dong cam ung qua thu cap bien ap T2, lam cho di¢n ap fa di~u che U<lc bang 
kh6ng. Khi d6 song mang cung bi tri9t tieu. 

Khi dong thai c6 hai tin hi¢u Uth va U,m dua VaO m<.tch, duoi uic d¢ng cua 
tfn hi¢u VaO (U th ) nen di~n ap t~i ClfC B cua hai Transistor khac nhau, lam cho 
hai Transistor th6ng ho~c khoa l¢ch nhau, do do dong di¢n tong tfen cu¢n day 
sa cap cua bien ap T2 khac kh6ng. Dong di¢n khac kh6ng nay cam ung sang 
cu¢n day thu cap t<.t0 thanh dong di¢n (hay di¢n ap) tfn hi¢u dieu che. 

St! lang giam cua dong di¢n tong trang cu¢n day sa cap bien ap T2 va cam 
ung sang cu¢n day thil dip c6 bien d¢ bien thien theo d<;tng tin hi¢u vao dieu 
che (Uti) va co ta.n s6 bang !fin s6 clla song mang cao Uln. 

- Song tfn hi¢u dieu che co d~ng nhu sau: 

\ 
Diem s6ng mang 
bi nen hOllO toan 

t 

t 

t 

Ifinlt 5.6. Tin hifll die'u chi'bien dQ nen 
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Chu y: Neu song mang di qua di~m co bi~n d¢ tin hi~u di~u ch€ btmg 
kh6ng thi pha clIa song mang bi thay d6i. 

- D<;lng ph6 tin hi¢u dieu che' nhu sau: 

Ulh(CiJ) 

f 

F 

· · U,"(w) · · · · · 
F-f 

F 
F+f 

Hinh 5.7. Flu)' die'u che'biin d(J nen 

3. £lieu che dan bi,m 

w 

Phuang phap dieu che dan bien don gilm nhilt la dieu che theo phuong 
phap lQc. Dieu chc thee phuang phap lQc co sa do kh6i nhu sau: 

Dieu bi~n 
can bang! 

U,rnl 
«(m') 

f,mt + flh 
(mt - flh 

LQc 
1 

F,m2 + (f,mt + flh) 
F,m2- «(mt + f lll ) 

Dieu bien LQc 
cAn btmg 2 2 

U,m2 F"n2+ (f,mt + flh) 
(f,m') 

Hlnh 5.8. S(/diJ' klu"/i die'u clle'dan bien theo phuong phap hIe 
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Tli' sl! philn tich phd cua tin hi¢u di6u che' bien d¢, ta thay r5 rang muon c6 
tin hi¢u don bien chi d.n 19C bo b6t m¢t diU bien tan so. Nhung trong th1fc te 
khong lam duqc nhu v~y, VI khi tiii uin cao thI van de 19C d~ tach ra m¢t dai 
bien tan g~p kh6 khan do khoang eaeh gifra hai bien ttin rat nho. 

Trang sa do tren, tmoe het dung tin uk d~ dieu che m¢t tiii tin trung gian 
c6 tan s6 f'lllt kha thap so voi tai tan yeu cau n:en vi¢c dung b¢ 19c d~ 19c b6 m¢t 
bien tan la de dang. Tren dau ra b¢ 19C thu nhat se nh~n duqc m¢t tin hi¢u c6 
dili phd bang dai phd cua tin hi¢u vao nhung djeh di m¢t luqng bang ent. 

Tfn hi¢u nay l~i dua den bQ dieu che can bang 2, hIang tl}' nhu v~y dau fa 
cua m~ch dieu ch€ co tM tan la (,n = f,mt + f"n2. 

Cac m~ch dieu ehe bien dQ duqc si't d~ng trang cac h¢ thong phit tfn hi¢u. 
Vi dy. nhu trang cac h~ thong phat tfn hi¢u am thanh audio, trang cac h¢ thong 
phil tin hi¢u truyen hlnh (video) ... 

III. DIEU eHlf TAN s6, PHA TiN HIEU TUONG HI . . 
1. Nguyen Iy chung va dieu che Ian so va pha 

Ta da biet quan h¢ giua t:1n so va g6c pha cua di¢n ip dieu hoa thea cong thuc: 

d'fl 
W ~--

dt , 
nen 'fI(t) ~ JWdt + 'Po 

o 

Nhu v~y, dieu che' Hin s6 va dieu che' pha deu lam cho goc pha thay ddi 
thea tin hi¢u dieu ch€ Un nen dieu che Uin so va dieu che pha duqc gqi chung 
18. dieu chc g6c. 

Dieu ta.n lam cho tan s6 song mang Wn bien doi ty l¢ thea tin hi¢u Un . Bit~u 
thue dieu liin nhu sau: 

Ud, = Uo co{w, -Kd, Jundt] 
Trang do, K,h lit m¢t h¢ so. 

Con dieu pha lit lam cho pha cua s6ng mang bien ddi ty l¢ thea tin hi¢u Un. 
Bi~u thuc dieu pha nhu suu: 
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U<J1 = Uocos[wot + KdtUn] 
Trang do, Kul lil mQt h¢ s6. 



Do do, dieu Uln va dieu pha co quan h~ thea sO do nhu sau: 

Us I Mach I ~I Dieu I ~ 
Tin hi¢u dieu ch€ tan s6 

IJolchPhan che tan 

u~1 M~ch I ~I Dieu 

I 
•• Tfn hi¢u dieu ch€ pha 

vi phan ch€ pha 

Hinh 5.9, Sa d6 khoi' di/u chi' {{hI ,w/ - pha fl(an!: {jllan 

Sau day ta se khao sat m~ch di9n dieu che tan so, con m~ch di~n dieu pha 
se dUQc thlJc hi~n thea sa do khoi lUang quan nhu a tren. 

Co nhieu phuong phap dieu tan: dieu tan dung Transistor, (lieu tan dung 
diot bien dung ... Trong ph an nay ta chi khao sat phuong phap dieu Uln dung 
diot bien dung. M~ch di~n dieu tan nhu sau: 

L, C, 

E~ 
-=-v R, T, T' Q, 

C4 cdID, E, 

R, c, 

flinh 5.10. Mgch die'll chi'ttin sf)' 

Trong do: 

QI la Transistor t~o thanh m¢t m~ch dao d¢ng hlnh sin ghep bien ap. 
R I , Rzla m~ch phan ap, phan di~n ap m¢t chieu cho clJc gec. 

R" C I la m<;ich 6n dinh nhi¢t. 
C2 ia (y. thoat cao tan. 
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L 3, C4, CIJ III khung dao dQng (Cd III di~n dung cua diot bien dung D). 
Cs la W ngan di~n ap m¢t chieu, Cs » Cr; nen khong anh huang den di~n 

dung cua khung c¢ng huang. 
L, Ii! CU¢ll ch~n, L2 Hi cu¢n day n6i tiep. 
C3 III tl,l ngan di¢n ap m¢t chieu E 1• 

L4 , Ls la hai cu¢n day cua bien ap dua tin hi~u Un vao d~ dieu che. 
D, la diot bien dung. . 
R4 Hi chiet lip, :dc djnh diem lam vi~c ci'Ia diot bien dung. 
E, Ii nguon cap cho m~ch dao d¢ng, E2 nguon cap cho diot bien dung. 
Binh thuang, neu chua co tin hi~u dieu ch€ Un, thi m~ch dao dQng lam vi~c 

cho ra di~n ap hinh sin co Uin so kh6ng d6i: 

1 

OJ
dd 

= ~I,(C4 +C
d

) 

Khi eo tin hi~u dieu chI! Un, lam cho di~n ap d1:it len diot bien dung thay 
d6i, di¢n dung eua diot Cd thay d6i theo Un nen tan sO' eua di¢n ap dao d¢ng ra 
bien doi thea Un, di¢n up nay chinh la di~n ap tin hi¢u dieu tan. 

Cae m<.tch dieu tan so' va dieu che pha cGng duqc sir dryng trong cac h~ 
thang phM tin hi¢u giong nhu ung dl,lng cua ca.c m~ch dieu chI! bien d¢, co 
nghia la dieu ch€ tan so va dicu che pha cGng duqc ung dl:Ing d~ philt tin hi¢u 
am thanh audio va hlnh anh video ... 

IV. mJlu CHE XUNG 

1. Khai quat chung 

Co m¢t vai ky thu~t dieu chI! tin hi¢u tuC1ng tlJ duqc ph6 dl,lng trong ky 
thu~t truyen dan radio, truyen dan tin hi~u truyen hlnh, do III dieu che bien d¢, 
dieu chI! tan so. Trong h¢ thong di¢n tho~i, dieu chI! xung ngay cang duqc phat 
tritn f¢ng rai. Dien chI! xung thlJc hi~n duqc khi tin hi¢u a d<.tng tin hi~u so, co 
nghia la tin hi¢u tuC1ng IlJ phiti duqc chuytn d6i sang tin hi¢u sO'. So do khO'i sau 
mi(:u ta qua trlnh chuy~n d6i nay: 
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hoa 

Hinh 5.11. Sad6 kh6'i nguyenlj die'u chtxung 

s, 

Duemg 
truyen 



Trong sa d6 tren, S(t) la tin hi¢u tuang ttl duqc Hfy mau vOi chu ky T (t'.li 
kh6i lay milu). SenT) lit tin hi~u dau fa cua kh6i lily mliu, th~c chat day lit tfich 
dO'.ln tin hi¢u Set) vOi chu ky T va thai gian trich dO'.ln tin hi¢u t'ili moi mau la '"C. 

Nhu v~y S(nT) ia day xung, co bien d¢ ty l¢ voi bien d¢ tin hi¢u Set). Qua trlnh 
nay duqc g9i ia di~u ch€bien d¢ xung (PAM) va SenT) g9i ia tin hi¢u PAM. 

Sau khi qua kh6i luqng tit hoa SenT) dugc d6i thimh S'(nT), th~c chat day lit 
51! lam tron tin hi¢u S(nT) t'ili moi mue luqng tiro 

Cu6i cung, S'(nT) qua kh6i rna hoa, d~ bi"€u dien cac mau tin hi¢u duOi 
d'.lng t~p d.c bit nhi phan, tmae khi dua chung qua duang truyen dan. 

D€ hi~u r5 han qua tdnh xiI 19 thong tin, hay quan sat d'il-ng tin hi¢u trong 
qua tdnh xu 19 nhu sau: 

SCt) 

SCnT) 

Set): 

SenT): 
S'(nT): 

k·········,.·(! .> ........./ 

h,~>7... ..... • ••.•.••••••••••••••••••••••••..•........••••••.••••••••• 1>( •••••.. 

Hinh 5.12. Dgng song die'u che'xung 

Tin hi¢u tuang tl!. 
Tin hi¢u d1l Illy mau. 
Tin hi¢u d1l IUQ'Tlg tu hoa. 

. 
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COn tin hi~u rna hoa PCM se phI,! thuqc vao tung lo~i rna Slr dl,!ng. 

Ngoai vi¢c th~ hi~n tin hi¢u dicu che du6i dl;mg bien d¢ xung a tren, con c6 
hai phuong phap dieu che niia la: 

- Dieu che' d¢ r(lng xung (PWM - Pulse Width Modulation) 

- Dieu che vi tri xung (PPM - Pulse Position Modulation) 

* Viln de' cO ban cua ly fhuYc't li/y mau 

UlY mau la qua ldnh trfeh do~n tin hi¢u theo chu ky (thN gian) nhat djnh 
T, thai gian lay mau thuang nha (t). Cac do~n tin hi¢u dUQc trich ra nhu v~y 
gqi la cac mau. So do kh6i sau day minh ho~ qua tdnh nay: 

Hinh 5.13. Sada' kluJ'i nglfyellly lay mdu 

Trong d6, Set) la tin hi¢u tliong tt!. Chuy~n m<;lch duqc d6ng sau moi 
khoang thai gian T, !uc d6 6 d§.u ra chuy~n m~ch se c6 tin hi¢u SenT) la tin 
hi¢u da duqc lay mAu. Chu ky lay mAu qua trlnh tren chinh ia T. Tir tin hi¢u 
SenT), nguai ta ho~m toan co th~ khoi phl,!c l~i dUQc tin hi¢u Set) trong nhiing 
dieu ki¢n nhat dinh. 

D~ dam bao d¢ chinh xac qua trlnh xu ly thong tin thl dieu ki¢n sau phlli 
duqc thoa man: 

Tfn hi¢u tru6c 
khi IJy mAli S(t) 

.. 

Duqc bi~u dien 

C6 the kh6i phl,!C 

Tin hi~u 
da duqc \;lY mau 

S'(nT) 

D~ c6 the thoa man dieu ki~n tren, theo thuyet Shannon thl tan s6 H(y mau 
phai 160 han ho~c bang hai Ian giai tan s6 tin hi¢u duqc lay mAu. 
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N6i c8.ch khac: f;:::: 2B 

f: I" tan s6l:1Y mAu f = Iff (T: chu ky lay milu) 
B: iii giai tan tin hi¢u duqc lay mau Set) 

Neu f < 2B thl hi¢n tuqng chong phd se xay ra. 



2. Dieu che bien dQ xung 

S(I) 

I 

a) 

I 

b) 

s"AMN 

I 

c) 

I 

d) 

Hinh 5.14. Dflng tin hi¢u dUu bien xung 

a. Till hifu{/fr1llg II/(St) h, ){ullg hiy mau (Su,,,) 

C. Till hiqll PAM kie'u tl((tllg !(f(SI'MIN) d.Till hi¢I1 PAM kifll pl/Jllg (51'1<\1/.) 
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Tin hi~u dieu che bi~n d¢ xung PAM ia tin hi~u mau duqc t~o boi mOt 
chu6i cae xung rna bi~n d¢ cua chung ty l¢ voi bien d¢ tin hi¢u wong tl! 
dieu ch€. 

L1Y mau gam hai ki~u: Ki~u tl.! nhi~n va ki~u phftng. Trong twang hqp thu 

nhtlt cae mau tin hi~u sau khi My mau ia do~n trich nguyen v~n cua tin hi¢u 
tlIcmg tI!. Trang twang hqp thu hai bien d¢ cua cae xung Illy mau duqc gifr 

nguyen trong thai gian co xung va bien d¢ nay chinh hi bien d¢ tin hi¢u Wong 
tl! t~i thai di~m bat dau lay mau. . 

2.1. Lay mftu PAM II! nhien 

So d6 kh6i: 

fn hi¢u T 
d ieu che LQc Dieu che P AM 

thong th,[p 
3,4 Kz 

PAM 

.--/-

Xung lfiy 
ma.u 

Hinh 5.15. SO'do khcJ'i lay mall PAM llf nhien 

Tin hi¢u tlIcmg tl.! dau vaa qua b¢ lqc th6ng thap, b¢ lqc nay co tac d~ng lo~i 
trir hi¢u Ung rang cua (nhieu). Sau do tin hi¢u duqc dua tm b¢ dieu ch€ PAM, t~ 
bQ dieu ch€ nay tin hi¢u duqc l1iy mAu vaa cae thOi di~m xuat hi¢n xung liiy mAu, 
dau ra Iii tin hi¢u xung PAM c6 bien d¢ bam thea tin hi¢u d<1u vao. 

2.2. Lay mftu PAM ph:\ng 

So dO kh6i: 

Tin hieu 
d ieu eh€ LQc th6ng 

thap 3.4 Kz 
Liiy va gifr 

mau 

t 

-. DieuchEPAM 
---"'-

t 
I 

Xung lay mau 

Hinh 5.16. SO'do klnfi lay mau PAM phling 
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M6 Hi nguyen 1y bang giiin do d';lng song nhtr sau: 

A 

t 

B 

t 

c 

t 

o 

t 
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A: Tfn hi~u wang tty 
B: Cae xung ma.u 

C: Dau ra kh6i giU va lay mau 

D: Tin hi~u lay mau PAM phfing 

3. Dieu che dl} .I}ng xung (PWM) 

Sa do khai: 

in hl¢U T 
d ieu che LQc 

thong thap Lay va gift 

3,4 Kz mau ----
Dieu che 

PWM 

f1± 

T<;Io xung 
rang ctra 

~ .,. 
I 

Xung l[ly 
mau 

1I1llh 5.1S. Sa d() klui'i die'u chl PWM 

PWM 

Trong S(1 do kh6i, b() dieu ehc PWM lit m¢t he) so sanh, so sanh hai bien d¢ 

tin hi~u: 

- Tin hi~u PAM nh~n duqe tu be) lay va giU ma.u. 

- Tin hi¢u (dong b¢) xung rang eUa. 

Be) so sanh trong dicu ehe PWM se chuytin tr~ng tM.i dau ra khi bien d¢ tin 

hi~u PAM vuqt qua bien d¢ tin hi~u xung rang ClIa, dieu nay dan den kel qua Iii 

de) l"¢ng xung sau dieu ehe phl,l thu¢e vao bien d¢ tin hi~u PAM (hay ty l¢ voi 

bien d¢ Ifn hi~u dau vao). 

M6 lit ng.uyen Iy ho~1 d¢ng hang gian do d<clng song sau: 
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A 

t 

B 

t 

c o 

t 

E 

t 

F 

t 

Hlnh 5.19. D{l1lg tiJl hifll dilIl c/utPAM - PWM - PPM 
A: Tin hi~u tltcmg tl!. 
B: Cae xung mau. 

C: Cae xung rang clIa (xien). 

0: Tin h!~u PAM 

E: Tin hi¢u PWM. 

F: Tfn hi¢u PPM 
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4. Dieu che vi tri xung (PPM) 

Sad6 kh6i: 
Tin hieu 
di ~u che 

LQcth6ng 
thap 3,4 Kz 

Lry va 
giCi'mau 

--. Di~u ch€ 
PWM 

~ 

T<;l-o xung 
rang etTa 

I'M .. 
I 

Xung lKy 
mAu 

r-. 

1I111h 5.20. Sod6 kh6'i die'u che'PPM 

Dieu che 
PM 

PPM '--+ 

fl 

Tin hi¢u PPM nh~n dl1qc tir ttn hi¢u PWM bang each t<;to ra cae xung c6 
d() f(lng co djnh. trong do strcm tmac cae xung PPM trung vai stron trtrac cae 
xung PWM, vai ket qua nay vj trf cae xung PPM phl,l thuQc vao bien d() tin 

hi¢u cticu ehe. 

Cae phuong phap dieu che xung duqc str dl,mg trong cae h¢ thong phil tin 

hi¢u tho~i va phat dtt h¢u trong h¢ thong t6ng dilL 

V. TACH SONG BIEN flO TIN HJi):u TVONG TV 
1. Tach s6ng bien dQ 

Tach song bien d¢ duqc thlfc hi¢n nha cae ffi<;lch chinh ltru dung pharr ti'r 
phi tuycn ho~c cae ffi'.lch dung pharr tu luyen tfnh tham s6. Trong pharr nay ta 
chi khao sat cae m<;l-ch tach song dung dial, con cae lo~i m~ch tach song khac 

se duqc nghicn cuu a cae giao trinh chuyen nganh khac. 

C6 hai iO<;li m~ch tach song dung m<;l-ch chinh hm: m<;l-ch tach s6ng n6i tiep 

va m~ch t:kh song song song. Trong m<;l-ch tach song noi tiep, diot tach song 

mac n6i tiep v(jj tai. Con trong m~ch tach song song song, diot tach song mac 

song song v6"i Iii. 
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1.1. M~ch tach s6ng noi tiep 

Sado m<;lch: 

D 
"' 

R 

!-Ilnh 5.21. Tach song hiefl Ji; 1101 tie'p dllng diot 

Nguyen 1y Hkh song: 

- Khi di~n up U" dllang thl diat D dugc phan cl!c thu~n, thong. T~ C dugc 
n<;lp di¢n. 

- Khi di~n rip U" [lm thi diat D bj phan cl!c nguqc, tat. Tl,I C se phong di¢n 
qua di¢n tra R. 

SI! ph6ng va n<;ip cua t~ di9n thea guy lu~t bien d6i cua bien d¢ song mang 
nen bien d¢ tin hi~u am tan duqc kh6i phl,lc l<;ii. 

D1ng song tach song nhu sau: 
U dh 

t 

t 

t 

!-Ilnll 5.22. Dgng tin lIi¢1l tach song bien d(J 
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Trang do: 

- UtI!> la tIn hi¢u dieu che bien de) duCJc dua vao dau vao eua m~ch tach 
s6ng (U,). 

- Id Ia dong di¢n chiiy qua diot tach song 0 ho~c la di¢n ap tin hi¢u ra khi 
chua c6 lqc. 

- U, la di;\ng di¢n ap tin hi¢u da dUCJc 19c bi.') c.ac thanh phan song mang cao 
d.n boi tu C. 

1.2. M~ch tach s()ng song song 

So do m<;lch: 

c 
--.. ---il ~-+-------

u'l D?R 1 U, 

/Iillll 5.23. Mqch tach s6ng bien d(i song song dllllg {hot 

Nguyen ly tach song va d<:tng song lUang ttl nhu m~ch tach song n6i tic'p. 

2. Tach s6ng ddn bien 

Tach song dan hien co nhieu phuong phap khac nhau. Sau da.y ta se kh<\o 

sat phuang phap tach song dan bien bang b¢ nhao t~n s6. 

i 
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So do kh6i tach song: 

SSIl 

F+f 

t ft ft 
~ 

B6 tach Be) lQc thong 
song nhftn thap 

. Dao dQng 
song mang 

i 
I iL __ 1C-.-_. 

Hin" 5.24. Sa (Il,) klu)'i tdell song dm! bien 

Tlo 
tach 

hi¢u 
song 



Be) tach s6ng nhin Iii me)t be) nhan dung ct~ nhin tin hi~u dieu che dan bien 
SSB co tal1 s6 F + f v6i tin hi¢u s6ng mang c6 tan s6 F, dau fa cua be) lach song 
Iii tin hi¢u co cac thanh phan tan sola f va 2F + f. 

Sau d6, tin hi¢u dau fa be) nhan duqc dua qua me)t b¢ IQc th6ng thap de IQc 
lay thiinh philn tin hi¢u co t<'in s6 la f, con thanh phan tin hi¢u co tan s6 la 2F + r 
bi lo<.ti boo 

Nhlt v{ty, (:Jau ra cua bo IQc th6ng thap Ia tin hi~u ftm tfln co thICmg baa bien 
d() gi6ng v6i duong baa clla song mang cao Uin SSB. 

Cac m<.tch tach song bien de) dW1C Stl dl,Jng a phia thu tin hi¢u d~ tach hiy 
tin hi~u du dlIqc dieu che bien de) (rong cac h¢ thong phal thanh va tfuyen hinh. 

VI. MACH TACH SONG D1EU TAN. D1EU PHA TiN HIEU '!'lION(; TV 

Tach song tin hi~u dicu tan Iii qua trinh bien d6i de) l¢ch 1<1n s611ic thai (so v(ji 
tan s6trung blnh) cua tin hi¢u da dUQ'c dieu tan thanh bien thien di¢n up a dfiu ra. 

T,kh s6ng tin hi¢u dieu pha Iii qUi.l Idnh bien deli do 19ch pha (so '.loi pha 
dao d¢ng song mang chuan) tin hi¢u da dieu che pha thanh bien thien di¢n ap 
tin hi¢u fa. 

Tach song tun so va tach song pha thuang duqc thl.rc hi¢n thea m()t trang 
nhfrng nguyen uk sau day: 

- Bien tin hi¢u dieu tan ho~tc dieu pha thanh tin hi¢u dieu bien rai thlfc hi~n 
t,ich song bien de). 

- Bien tin hi¢u dieu tan thanh tin hi¢u dieu de) r¢ng xung roi thlfc hi¢n t<i.ch 
s6ng tin hi~u dieu che dO fong xung nha mot mi:\ch tich phc:tn. 

- Ulm cho tun s6 cua tin hi¢u can tach s6ng bam thea t[in so clla m¢t be) 
dao d()ng nha mot h¢ thong vang khoa pha PLL (Phase Locked Loop), cti¢n ap 
sai s6 chinh la di¢n ap can tach song. 

Sau dfty ta se khao sat m¢t s6 phucmg phap tach song tan s6 th6ng dl,mg nhit. 

1. Tach song t5n so dung m~ch I~ch c9n9 huong 

Sa d6 m<.tch: Hinh 5.25 
Khung c¢ng huang L 1, C 1 Iii tai nh~n tin hi~u viio dieu che FM, c¢ng huang 

l<.ti tan s6 trung tam ftt. 
L2, C~ va L1, C1 lil hai khung c¢ng hlIang duqc dieu chinh c¢ng huang a hai 

Hin s6 d6i xu-ng nhau qua tan s6 trung tam: m<~ch L2, C2 c¢ng huang a tan s6 
cao han tan s6 trung tam m¢t IlIqng la t1fm; m~ch L" C1 c¢ng huang a tan s6 
thfip han tan so trung tam m¢t IUQ"ng la t1fm. Trong do t1fm la ltIqng di tan cL,lc 
dai cua tin hieu dicu tfin. 
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D, 
• 

]JL L, ~c, do c, 
;: 
< R, 

=eo ' . 

L, ::::Cl 

c, • R, 
D I ~I I r 

!IiI/I! 5.25. M~i('h ((iclt .W)flg c{)ng haiftlg I~;('/J 

u 

Udb 

f 

ftt-L'lfm 
ftt ftt+Mm 

t 

lIinli 5.26. D(ic llIyell feich song c(ing lurdng /fell 

M<;tch L2• C2 ct)ng hlIbng t~i lan so ftt + ~fm con L~, C3 cQng huang t~li tan 
s6 ftt - 6fm. 6f(t) Ii d¢ di tan so eua tin hi¢u PM bien d6i theo guy lui).t cua tln 
hi¢u 3m tan; Udb(t) lit di¢n ap tfn hi¢u bien thien trong khung c¢ng hlIOng. V~y 
cae m~ch ct.>ng huang c6 nhi¢m vy. ia bien d6i tin hi~u dieu che tan so FM 

thimh tfn hi¢u dieu che bien d¢ AM. 
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Nhu v~y cac linh ki~n 0 1, C4 , RI va D2 , C5, R2 la hai m<;lch tach song bien­
d¢ lam nhi~n vI,! tach song d6i vai hai fllla tin hi~u (nguyen Iy tach song bicn 
d¢ xcm a philn tach song AM). R,. Ct>, Rs dung d~ hly tin hi~u ra. 

2. M~ch tach s6ng dieu bien theo pha 

Sad6 m<J,ch: 

c 
I ~, 
I ,., < 
. ==c, >R, 
, , ,L ==c, =_c" r. 

D, =,C, < R, 
.J , 
., 

LeI> 
-' 

- '--

flinh 5.27. M~Jclt tacit s/mK die'/{ bienlheo plw 

Hili khung cQng hui'mg a sa dip va thfr cap deu duqc chinh c(mg huang {J 

tftn so (rung tam ftt. TI,! ghcp C., co tri so kha 100 d~ tan so trung lam gay S\l1 ap 
tren no kh6ng dang k{ Di6m a gQi ia diem gifra clla L2 chi" di~n ap trcn cu(m 
nay thanh hai nua U21 va Un luon bang nhau ve bien d¢ va nguqc pha. Ll'Il lit 
cu¢n ch~n d¢t bien vai t<in so cao lam giiim imh huang cila m<J,ch tach song den 

m<;lch thu cap tach song. 
Nguyen Iy t{lch ,0,6ng clla m(~ch la bien doi lin hi~u dieu tfln th~mh tin hi~u 

dicu bicn sao cho bien d¢ di¢n ap tin hi~u FM d~t len moi diot sc ty I~ vcri sl,f 
bien thicn cila tan so tin hi~u; cac diot thl!c hi~n tach song bicn d¢ de tach lay 
tin hi~u am tan. 

Khi kh6ng bj dieu tan, tin hi~u chi co tan so la ftl thi d. hai mla cu0n day 

L2 c¢ng huang vai m0t luqng nhu nhau t~o ra cac di~n tip tren hai diat 0 1 va O2 

mi)t luqng bang nhau, di?n up tfcn CjlR I va CSI!R2 la bang nhau nhung nguqc 
pha nhau ncn gia trj di¢n up tren CJ/Rl ia btmg kh6ng. 
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Khi co dieu tan, tren hai OIla cu¢n day L2 c¢ng huemg la kh,k nhau t~o ra 

cac di~n up tren hai diot D, va D2 rn¢t luqng khac nhau. di¢n up trcn C4//R 1 va 
C.l/R 2 la I~ch va nguqc pha nhau, ncn gia tfj di¢n up trcn C(J!R, la khac khong. 
Nell tin hi~u dicu ttin co uin s6 I0n han uin so fit thi trcn Cj/RI' c6 di~n up Ian 
han di~n tip tren C~//R~, khi d6 di~n lip tin hi~u am tan ra tren C(j/R1 co mCrc 
cfi~n ap tin hi~LI dwmg (tang). Ngugc l<;ti, flC'U tIn hi¢u dieu tan co tan s6 nh6 

han {[tn so ftt th'i trcn CJ/R
" 

co di¢n ap nh6 han di9n ap trcn C.l/R 2• khi d6 
di¢n ap tin hi¢u am tan fa tfen C"/iR 1 c6 muc di~n ap tin hi¢u am (gi,im). 

Nhu v,~y, quy lui,l.t bien doi tan so cua tin hi~u FM da duqc m~ch tach song 
hic'n doi thanh S\f hien d6i bien d¢ clla tin hi¢u am tan. 

Ck m'-.lCh tcteh song tan so va tach song pha duqc si'r dl.mg tTOng Cite h~ 
thong thu tin hi¢u khi phfa phit tin hi¢u duqc dieu chc tfin s6 va pha. Cac m,~ch 
nay cung duqc Slr dl;lng trang cac may radio, tivi m~lll, tivi den trtmg (thu ticng). 

VII. MA HOA V A GIAI MA peM 

1. Ma hoil va giai rna PCM 

MIT hoa va giai rna PCP duqc thl,Cc hi~n thea sa £16 khoi sau: 

- Ma hoa PCM: 

u, Lw:mg 
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Lt)' mAl! 
ILf hOiI 

Hlnh 5.28. ScuM klu)1 mc7lu)a PCM 

Trong do: VA la tin hi¢u tuong ttf. 

Villa tin hi¢u so. 

- Gi,li mil PCM: 

UI) 

Tai t'!-o mau LQc 
thong thap 

Hillli 5.29 . .)(1 de) klufi gidi 111(1 PCM 

MJ hoa U" 



Sau df\y ta sc xcm xet cae qua trlnh eua di~u che PCM. 
1.1. Lay rnau 
Lfty mall Iii tri~n khai co chu ky tin hi¢u tuang ttf de thu duqc bien d¢ tin 

hi¢u co gia tri tuc thai ti.)i thai diem Ifty mau. Giai h<:tn clla tan so lay mau c1lrqc 
xac dinh thea dinh Iy Niquist. 

Sau day chung ta se nghien cuu nguyen IX Hiy mau m¢t tin hi¢u wang ttf. 

I( I) 
U'y mtHl 11l9t tfn hi¢u llfong [l.r. F(I) 

o (t-nTs) I 

t ret) = 1: f([).o ([-nTs) 

Chu ky lay mau kh6ng duqc VUq1. qua nlea chu ky Ian nhat clla tin hi~u ho~c 
noi ITI¢t each khac, ran so hiy ITIaU kh6ng duqe nh(') hem 2 Ian uin sci IUn nhM 

clla tin hi~u dUQ'C lay mau (tfn hi~u dau vil.O luang ttf). Nghia la: 

(Ts)max 5 Ta/2= 1/2fa (5-1) 

Ts max : Chu ky lay mau Ian nhat 

Ta : Chu ky tin hi¢u wang ttf dau vao. 

fa : Tan so tin hi~u wang tl.! dau vaa 

(:;-1) co the wang duang fs min = 2fa 

fs min: Tan so lay mau nh6 nhat. 

Ts max gQi la khaang cach (chu ky) Niquist va la khoang thai gian dai nhM 

duqc dung d~ Ifty m<1u tin hi¢u co bang tan h~n che. 

1.2. Luqng til hoa 

Luqng tlr hoa Ii qua trlnh thay the' m¢l tin hi¢u wang tl.! drr Ifty mau bang 
m(ll U).p hu·u hi..tn cae mue bien d¢, tuc Ii qua trinh bien d6i tin hi¢u co bien J¢ 
lien tl,lc thanh tin hi¢u co bien d¢ rai r<.tc. 



Ll!(.mg tu hoa eo hai phl!ong phip eo ban do la ll!qng tu hoi tllyen tlnh hay 
eon gqi la Ilf(~mg tu hoa dell va Iw;mg tu hmi phi tuyen hay eon gqi la Il!c.rng tit 
hoa kh6ng dell. 

* LWllIg t/( hod d/I/: Cho phep eae mue Il!c.rng tu eaeh dell nhall. V6i 
phl!ong phap Il!\mg tu nay thi khi ph~e hoi tin hi¢ll tl!ang til IU eae xllng ll!qng 
IU d phla thu se co sl! chenh I¢eh (sai s6) giUa tin hi¢ll kh6i phl,lc dl!qc va tin 

hi¢u g6e. SI! ehenh I~ch nay dl!Qe g9i 13. meo I.l!Qng tir ho~c sai s61l!qng 1U. 
", Llf(/lIg 1/( /lOcl kh611g d/I/: Luqng tu kh6ng deu duqe thL.te hi~n theo quy 

lu~\t logarit, c() nghia la khi muc tin hi¢u nh6 thl sit d~ng mue ll!c.rng tit nh6 
va nguQe I~i vai mue tin hi~ll 16n thl su d~ng mue luqng ti'r 16n. Phucmg 
phap nay thI!e hit;n nen tin hi9Ll 6 phla dicu ehe va ('1 phla thu mu6n thu dU(.1e 

tin hi¢u thl ph~tj tien hunh theo phuong phap ngW1e I~i, eo nghi<l lit phaj giai 
nen (gian) tin hi9U. 6 phfa thu si'f dy.ng phu(1ng philp gian tin hi(:u theo quy 
lu~\t d6i logarit. 

1.3. Mil hOll 

MIT ho:t Iii. mOt qua {rlnh so sanh va thay the cae gi,i trj luqng tu rai r<;l.e 
nh(m duqe (j qua Idnh IU\1ng ti'r hoa bang t~p cae bit nhj phfm; t:}p cae bit nhi 
ph:ln dU(.1C gQi lu tu rna. 

Th6ng thLf<1ng, cae rna nhi phfm duqe si'r dy.ng trong vi¢e rna hoa U\ cae rna 

nhj phem tl! nhien, cae rna Gray ... 

6 phfa thu, cae bit nhj ph:ln duqe sap xep thanh cae xung mau PAM, r6i 

ehung duqe phy.c hoi bien d(J nha mOt m<;lch 19C thong thap. 

Trong cae h~ thelng PCM thl!e te thl b¢ luqng IU hoa va rna hOil ph6i hQp 

m(JI each e6 hi¢u qUi\. lrong b(J bien doi A/D (Analog/Digital) - Chuyen doi 
wang ttl/st). 

2. Ma hail va giai rna delta 

Dieu ehe delta (DM) la mOt IO<;li dieu xung rna vi sai (DPCM), trong d6, 
rnoi tir rna ehi e6 m¢t bit nhi phan. U"u di~rn ella dieu ehe delta so v6i cae IO<;li 

dieu ehc khac la m<;leh dan gian va de dang che t<;Lo cae vi rn~eh CODEC (rna 
hou va gi,ii rna ... ). 

Dieu ehe delta la phu<'1ng phap rna hoa lIan gi{m nhat hi~n eo, VI Iu rna chi 

eel I bit nen tiin so lay rnau va tan s6 bit nhu nhall. Tuy nhien, de: ph6i hqp cae 
h~ thong tu rna bit eao thong thuang phai tang dan tun s6 Ift'y mall mOt cUeh 
dang k{ 
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So do rna hoa va giai rna delta: 

Vito 
lUang tl.r 

~_~ XCH X1l 

~ Lay mall 

X=X,,-i 

I hilI! 5.31. Sri do kln)'i 11/(1 !u)a - gidi m/i delta 

T~i phfa di6ll che, tin hi¢u tuang tt! X(t) dmJc hi..m che hang tfin, dUQC lay 

mau de' t<.lO ra tIn hi~u PAM X"' tfn hi¢u nay dem so sanh vai trj s6 dl,!' doan X"' 
d¢ ehenh I~ch gifra chung ell duqe IUQ"ng tir thanh m¢t trong hai trj so hien d¢ 

+!l hay -t.. Dau ra he) Iuq'ng IU dUQe dua tai b¢ rna hoa. Ma hoa ('j day Ii Slr 
dl,!ng m¢t hit nhi ph an de rna hoa eho m¢t xung lay mau, sau d6 tin hj¢u rna 

hoa dUQ"e ehuyc'n den phia thu. 

T~i phfa thu, cae bit dUQ"e d,!i di~n eho cae xung lay mau ell 0') bien d(l la 
±6. (gia Irj ehcnh I¢eh), bien d¢ nay dU"qc c(mg vo'j gi{l t1'j d~r doun lue thai a 
dau ra phia thu de khoi phl,!c l<:J.i hien d¢ lhlfe ella cae xung mau. Tin hi¢u xung 
mAu nay c1uqc 19C thong thap de kh6i phl,!e l<;li bien d¢ (hlnh d<;lng) tin hi¢u 
giong nhu d~ng tin hi¢u llIang tt! d dau vao phfa dicu ehe. 

Cae phuang phap rna hoa va giai rna PCM, rna hoa va giiii rna delta dUQ"e 

lrng dl:mg trong h¢ thong thu phit tin hi¢u va dCi Ji¢u tho<:ti, thu phc.it tIn hi¢u cW 

li¢u ... lrong h¢ thong tcing dai. 

VIII. !)JEU CHE V A GIAI !)JEU CHE TiN HIEU SO 

1. Khai quat chung 

Dieu ehe V~l giJ.i dieu che so la m()t phfin clla may phat V~l may thu tin hi¢u 
so trang h¢ thong thong tin so, Ti.~i phia phi.lt thlfc hi¢n qua t1'lnh dicu ehe so la 
ky thu~t dung tin hi¢u so de 13m thay deli me)! lrong cae thong s6 eua song 
mango Trong dieu ehe tin hi~u s6 thmJng e6 eac lo~i dicu ehe ea beln sau day: 

- Dieu che bien d¢ so (ASK), 

- Dieu che Uln so s6 (FSK). 

- Ditu che pha s6 (I'SK). 
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Ngoai d.c ky thUi}t co ban tren, di~u che s6 con co cac lo,:\i dieu ehe'd<;ic 

bi~t khae nhu: dicu ehe bien d<.) va pha kct hqp (CASK), dieu che cau phuong .. 
Moi Im.li deu co uu va nhuqc diem khac nhau. 

vc ph!a thu. ky thU(lt tach tin hi¢u s6 ra khai song mang dW1c gQi I~I gia 

clieu che s() hay con gQi la tach song tin hi~u s6. TLIo'ng ung vai moi ky thu(lt 

dieu eh6 duqc Slr dl,mg 6 ph!a phat thl ('1 phia thu sc Slr dl,lng ky thu(lt gi .. ii dicu 

ehe llIong (mg. Vf dl,l t<;li phia phat si'r dJ,lng ky thu~t dieu che bien d(:l so thl phla 

thu ph,ii dllIlg ky thu(tt giai dieu che bien d(:l s6 de thu l<;ti tin hi¢u nguyen thuy 

nhu tnrac khi dieu che. 

Sau dfly chung ta St kh,io Si.lt m¢l s6 ky thu~t dieu che V21 gi,ii dicu che tin 
hi¢u s6 co b,ln. 

2. Dieu che va giai dieu che bien dQ so (ASK) 

2.1. Dietl che 

Di~u che bicn d¢ s6 hay con gQi la dieu bien s6. la ky thu~t dung tin hi¢u 

s6 de' Ittm djch chuycn hien d(:l eua song mango Chfnh VI v~y rna dieu che bien 

d¢ s6 con duq'c biet den v6i lcn gQi I:t "khoa djch chuyen bien dL)" (Amplitude 

Shift Keying). 

* Su de) kh6i dicu ehc': 

ng S6 
Man g fc 

D if li~u 
D 

Dieu che ASK 

ASK 

llinh 5.32. Sa de; k/u)i' ngllyen /}' di£;'1/ cllt>' ASK 

Trong do: 

- Song man o (fc) la m6t dao dono cao tfin (dao dono co tan s6 cao). Dan n '- c .. c .0 .C' 

cua song mang co the' l~\ hlnh sin, c6 th~ lu song rang etta va cung co the: 1a 
s6ng xung vuong. nhung thuong sU' LiL.lIlg song mang d<,tng hlnh sin, 

- Dli li¢u (0) b m()t day so nhi ph fin g6m loan bit khcmg (0) v2t bit m(:lt (I), 

ia day so dlrqc dua den b(1 <lieu chc' dung de' dicu khien song mang Uc), 
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89 dieu che bien d¢ dUl/c vi nhu m¢t khoa ehuy~n m<;lch K, dung d6 dong 
rna song mango 

Dau ra b¢ dicu ehe Ii tin hi~u da dieu ehe bien dQ so ASK. lit tin hi~u d<1i 
di~n eho day s6 dung de truycn di trong cae h9 thong thong tin s6. 

* Nguyen Iy dieu ehe' nhu sau: 
S6ng mang fe Iii. m9t dao d¢ng cao tan hlnh sin luon hi~n dit;n t~i dau V~tO 

s6ng mang. con dong tin hi~u s6 Iii mOt day s6 nhi ph an gam toan 0 va 1 dUl/e 
dua den dau vao dfr li~u tUng hit noi tiep m¢t de dieu khien b¢ dicu che theo 
nguycn dc sau: 

- Nc'u hi! dua den IA hit 1 thl khmt K dong. khi do cho song mang fc di qua 
t6i driu fa. 

- Nc'u bit dua den lA hi! 0 thl khoa K m(\, khi d6 kh{mg cho s6ng mang fc 

di qua tc"1i d[lU ra. 

Dc dien d. me)t cach trllc quan ta xd VI d!,l sau: 

o 

ASK 

0110000 

, ....... , ....... J ...... . 
i ..... , 

h~~l .. ·~VV 
Hillh 5.33. D(II/g fin hifll die'/{ che' ASK 

2.2. Giai dieu che' 

Gi,l.i dieu che Iii qua tdnh khoi ph!,lc l<;li day tin hi¢u s6 nh! phan ttr dong thong 
tin tfn hi9U ASK. Qm) trlnh giili dicu che (tach song) duqc thlfc hi9n t<;li phfa thu. 
Ung voi m6i phuong phap dieu che a phia phat thl a phla thu co th~ co nhicu giai 
phap tach song khac nhau. sau day Iii. mOt phuong phi.tp tach song ASK. 

Sa do khoi giai dicu che tin hi¢u ASK: 
UIS UI Ur 

ASK 
BQ chinh luu flO IQc 

thong thir I3<) so sanh 

111l/1i 5.34. S(I d(; kln;'i gidi nUl ASK 



Trong do: 

- BQ chinh luu dung d~ IQc hfy bien dQ tin hit;u co cl!c tfnh can thie!. 

- &,"l IQc th6ng thap dung de 10<,li b6 lin hi¢u song rnang co tan s6 cao. 

- Be) so s<lnh dung de SUa d<;lng tin hit;u. 

Ta co the rna til nguyen Iy eua rn<;tch thong qua vi dy. sau: 

ASK 

Uts 

UI 

o 0 0 0 o 
.------, 

Ur 

Hillll 5.35. D~llIR till /iif/{ gidi di/a chi'ASK 

3. Dieu che va giai dieu che t5n so so (FSK) 

3.1. Dh~u che'tan so so 

Dieu che'tan s6 s6 Ii dung tin hit;u so de dicu khien him cho tan so song 

mang thay doi thea e:k bit tin hi¢u. Dieu ehe tan s6 s6 eon duqe gQi Ii khoJ 
djch chuy6n t£ln s6 (Frequency Shift Keying). Dieu che' tan s6 s6 co th6 c6 

nhicu 10<;li, sau d£ty ta xet rn<)1 s6 iO,!-i eli tht. 
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3.1.1. fJiifu chl FSK theo kilu pha lien t~IC 

Sa do kh6i: 

D vco 
FSK 

HiHII 536. So d(j kh//i ngIlyln fy rTilu cluj' FSK 



Trong do: 
D Ia dbng tin hi9U s6 can duqc dieu che gam toan bit 0 va bit I. 
FSK Ii tfn hi¢u ra dieu ehe tan s6 56. 

yeo Ia bO dao dOng duqe dieu khi~n bang di~n tip, dong vai tro Hi bQ 
dieu che. 

Nguyen 19 dieu ehe nhlI sau: 
- Khi khong co dong dl1 li~u D t<;li d<'lu vao thl bQ dao dQng yeO phM fa 

m¢t dao d¢ng co ttin 56 Ia f" nen dAu fa FSK la m¢t dao d¢ng co tan 56 khong 
deli la f", tan 56 khbng d6i nay kh6ng mang trong no thong tin eua tin hi¢u s6. 

- Khi dong dl1 li~u dieu che D duqc dua tm b¢ dao d¢ng tung hit n6i tiep 
m¢t, thl tAn 56 ella b¢ dao d¢ng yeO thay d6i theo nguyen d.e: 

+ Neu bit dieu ehe la 1 thl Hin s6 dao d9ng f" d6i thanh tan s6 f1 (gia Slr fo 
tang thanh f 1). 

+ Neu bit dieu ehe la 0 thl tan 56 dao d¢ng f., d6i thanh tan 56 f2 (gia su fn 
giam thanh f 2). 

Yaf2< fl. 
Nhu v~y, tan s6 fo cua b¢ dao d¢ng yeo da bj thay deli theo bit tin hi~u 

dieu ehe a dil.u vao. Tan 56 song mang fl d<;li di~n eho bit thong tin 1, va tan s6 
song mang f2 d~i di~n eho bit thong tin 0, cae tAn 56 nay deu ta s6ng mang eao 
tan nen co khi nang tfuyen dan di xa dlIqC. 

Yf dl,l d~ng song eua tfn hi¢u dicu ehe FSK eho dong bit dl1 li¢u 01100010 
co dano nhu sau' • 0 . 
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3.1.2. DUu cht FSK theo kilu pha khong lien t~c 
Sa do khoi: 

[, B9 die" che' 
FSK 

[2 

0 

FSK 

!-lil/h 5.38. So dr1 kh& nguyen If clitilf rhe' FSK khIJng lien 11!C 

Trong do: 

- f] Iii song mang co tAn s6 la fl. 
- f2 Iii song mang co tan s61a f2. Gia si't f] > [2. 

- D la day dfr li¢u so nhi phdn. 

- B9 dieu che FSK duqc coi nhu la m9t b9 chuy~n m<;lcb dung d~ dong rna 
gifra hai vj trf f] va f 2. 

Nguyen Iy dieu ch6 nhu sau: 

- Khi dfr li~u vao la bit I thi khoa duqc chuy~n sang vj tri song mang f] de 
cho Uln 56 song mang rl duqc chuytn m<;lch qua diu ra FSK. 

- Khi dfr li~u VaG Hl bit 0 thl khoa I~i duqc chuyen m<;ich qua vj trf song 
mang f2 va song mang f2 duqc chuytn m<;ich tai dau ra FSK. 

Vai phucmg phap nay thi sl! chuytn deli song mang IU f1 sang f2 (dO' li~u 
chuyen llr bit 1 sang bit 0) hoi.ic chuyen tu song mang f2 sang song mang [] (dfr 
li¢u chuyen tu bit 0 sang bit 1) la kh6ng lien I~C. 

3.1.3. Die'u che' FSK bling phuang philp chia tan 
Sa do khoi: 

C :N Locth6ng F 
:M dai 

SK 

0 

Hillh 5.39. So d(J kluJi nguyen If die'u che' FSK cilia riln 
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Trang do: 
-e la dao d(mg song mang cao tan co tan 56 c6 dinh III f.,. 
- 0 la dong bit s6 nhi philn dn duqc dieu che. 
B¢ cbia co th€ thay d6i h¢ 56 chia theo tin hi¢u dieu khi€n tir ben ngoai. 

89 19C thong diii dung d€ 19C tan 56 trang tlai thong (h~n ch€ diii thong). 
Nguyen Iy dicu che nhu sau: 

- Khi tfn hi¢u dieu ch€ dua vao 1a bit I thl b¢ chi a co ht; s6 chia la N, 
khi do song mang e co tan s6la fo se dU(Jc chia cho N de chuyen tan 56 f" ve 
tan 56 fl' 

- Khi du Ji¢u dua vao la bit 0 thl b¢ chi a chuy€n sang h¢ s6 chia M, khi do 
song mang e co tan 56 fo se duqc chia cho M de chuyen tan so f" ve tan s6 f2• 

Hai t;in s6 fl' f2 duqc di qua b¢19C thong dai d~ i<iy ra tan s6 fl ho~c f2. can 
cac tan s6 khac (nhieu ngofli diii tun s6 nay chang h~n) bj ch~n I~i. 

3.2. Giiti dieu che FSK 

Giai dieu ch€ FSK co the duqc thlfc hi¢n bang nhieu phuong phap. Sau day 
ta khao sat phuong phap tach song FSK dung vong khoa pha. 

Sa do khoi tach song: 

•....................... "'" , .-.-.-... _-...... 

FSK 
PLL LQc thong B¢ 

So pha thap 2 so sinh --+ 

yeo • LQc thong 
thap 1 

Hlflh 5.40. Sri dd kllolnguyen Iy gilli die'u chI!' dllng PLL 

Trong do: 
- B¢ so pha dung de so sanh pha eua tfn hi~u FSK vai pha clla song dao 

d¢ng flr kh6i yeo. 
- 89 !t)c thong thap 1 va 2 dung d€ 19C thanh phan tfn hi~u tan s6 cao, kh6i 

phl;lC bitn d¢ tin hi¢u e6 tan s6 thap. 
- B¢ so sanh dung d6 sua d~ng tfn hi¢u. 
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Nguyen Iy tach song FSK nhu sau: 
- Khi chua co tin hi¢u tach song FSK thl b¢ dao d¢ng yeO phat fa dao 

d¢ng co tan s6 Hi f". 
- Khi co tin hi¢u tach song FSK dua vao b¢ so pha, pha cua tfn hi¢u nay 

duqc so sanh vai pha elm tin hi¢u f,,: 
+ Neu hai tan 56 nay bang nhau, co nghla la hai tin hi~u co sai pha bang 

khong, khi do dau ra b¢ so pha co m¢t di¢n ap c6 d1nh U" nao do~ di~n ap duqc 
dua qua b¢ 19C thong thap 1 d6 19C nhieu s~u do I<;li dua tai b¢ dao d¢ng yeo. 
Vi di~n ap dua tai b¢ dao d¢ng yeo Ia U" nen tan 56 cua b¢ dao d¢ng khong 
thay d6i. 

+ Neu hai tan s6 khong bttng nhau, c6 nghla Ia hai tfn hi¢u dJ co sai 
ph a, khi d6 dau ra b¢ so pha co muc di¢n ap khac U" Hi +/-I'1U (dau + hay -
Iii phI,! thu¢c vao tiln 56 FSK 160 han hay nho han tan 56 f.,), di¢n ap U,,+/-I'1U 
duqc 19C va dua tra I':li b¢ yeo d6 dieu chlnh tan 56 f" dao d¢ng bam thea 
tan 56 FSK. 

Do v~y, tfn hi~u FSK dugc tai t':lo I':li bang di~n ap dau fa b¢ so pha, tin 
hi~u nay duqc Iqc nhieu bang b¢ Iqc thong thap 2, sau d6 duqc sUa d<;1ng qo 
thanh cae bit 0 ho~c bit 1. 

U u diem cua phuang phap nay 1[1. dan gian va co d¢ chfnh xac cao, hoan 
toan co th€ thl!c hi¢n bang m¢t vi m<;lch. 

4. £lieu che pha so (PSK) 

Dieu che pha 56 con duqc g9i Ill. khoa dich chuy€n pha (Phase Shift 
Keying), Ia pha cua dao d¢ng song mang thay d6i theo bit cua dong tin hi¢u so' 
dieu che dau vao. Dieu che pha c6 th€ c6 nhicu IO<;li, vi dl,! nhu dieu che' pha hai 
tr':lng thai, dieu che pha bon tf<;lOg thai ... Trang phan nay ta chi xem xet dieu 
che pha hai tr':lng thai. 

Sa d6 kh6i dieu che: 

c I-__ + PSK 

o 

Hinh 5.41. So do khol nguyen If die"u che' P5K 
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Trong do: 

- C la song mang dao d¢ng cao ttin dung di dieu ch€ tfn hi~u. 

- D la dong s6 nh! phc1n can dUQc dieu che. 

- PSK la tin hi¢u dieu che pha. 

Nguyen 1.9 dicu che pha co th6 dUQc m6 tii nhu sau: 

- Khi dong so D la toan bit 1 ho~c toan bit 0, thi tin hi~u PSK co ttin s6 la 
Hln s6 clla song mang C, c6 pha khong d6i (0° ho~c 180°). 

- Khi dong s6 D co sl! thay d6i tiT bit 1 sang bit 0 ho~c tir bit 0 sang bit 1, 
thi pha clla song mang D thay d6i. Trong truang hQp nay thl pha clla song 
mang C dao pha 1800 so vai gia tft pha ban dau. 

Gia Slr bit di~u che la bit 0 thi song mang co pha la 0°, bit 1 co pha Iii 180°. 

Nhu v~y, pha eua song mang bi6u hi¢n thong tin clla bit 0 va bit I cua dong du 
li~u can dieu che. Vi d~ ta dieu ehc cho dong bit sau: 

o 

ASK 

o 1 o o o 

.l... ..... 

~ / 
Di6m dao 

pha song mang 

Hinh 5.42. Dqmg tin hi¢u die'u chi·PSK 

o 
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* Cidi die'u che'ldll ,w)' 

SCj do khoi giai dieu ehe': 

!VV\ 

PSK.. \ )2 4 
f\A! 

PLL 

Ur 

nn 

~ "'.'1' - :2 

... 
@ 
~ 

J r/J 
~ r----J 

flil/II 5.43. So de) klu'{i gidi die/Ii che'ltin Sf)' 

Trong do, cae khoi hin IUql la: 
- B9 binh phuang (nhan tin hi¢u). 
- B¢ vang khoa pha. 
- B¢ :.;0 pha. 
- B9 ehia hal. 
- B9 nhan (B9 tr9n). 
- B6 19C thOng thap. 
- B¢ so sanh, dung d~ sua d<;tng tin hi¢u. 
Giii dieu ehe'thea phuang phap nay e6 d¢ ehinh xae eao va e6 th~ thve 

hi¢n duqe bang vi m~eh. 
Cae phuang phap dieu che va giai dieu che' ASK, FSK va PSK eling duqc sir 

dl,lng trong eae h~ thong thu phat ttn hi¢u va dfr li¢u so trang eae h¢ thong tdng 
dui so. 

IX. TR0NTAN 

1. Nguyen Iy chung 

Tr¢n Ian lit st,r tr¢n Ian gifra hai tin hi~u ti;li mi;lch tr¢n d.fi lam cho lren dau 
ra b0 tr¢n tan thu duqe ttn hi¢u eo cae thanh phan tan so 13 tdng va hi~u hai 
thanh phan tan s6 tin hi¢u a dau vao. 
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S(1 do kh6i tr¢n tan: 

,,) BQ tr¢n uin B¢lQc 

Hlnh 5.44. So dr'S kJu'/i nguyen Iy tr{Jn {{ill 

Thong thuang, m¢t trang hai tin hi¢u vaa Ia tin hi¢u dcm [tm (co m¢t v~ch 
ph6), tin hi~u do g9i ia tin hi~u ngo~i sai va co Hin s6 b fn,. Tin hi¢u con l,!-i ia 
tIn hi~u huu ich voj Uin so la f 1" co djnh ho~c bien thien trang m¢t ph,!-m vi naa 
d6. Tin hi~u mang muon duqc tach ra nho mQt b¢ lqc, tan s6 cua no thuang gqi 
la tan so trung gian f1£. 

De' tr¢n tAn, ta c6 the sir d~ng phan tir phi tuyen ha~c phin tir tuyen linh 
tham s6. C6 the co d.c la~i tr¢n tan sau: 

- Khi phan la~i thea phan tit tich cl!c duqc dung de tr¢n tan, nguoi ta phan 
bi¢l tr¢n uin dung phan tit tuyen tinh tham s6 (m~ch nhan) va lr¢n tan dung 
phan tit phi tuyen (Transistor, diat. .. ) 

- Khi phan la~i thea sa do trQn t<in, co trQn tan diat, Transistor ... ho~c tr¢n 
tan thea phuang phap chuy~n ph6 (chuy~n ph6 ve phia tan s6 caa hay phia tan 
s6 thap). 

2. M~ch trQn t~n dung diot 

M~ch tr¢n tan dung diat duqc ung d1;lng r¢ng rai a mqi dui tan s6, d~e bi¢t 
6 ph:=!m vi Hin s6 caa (tren IGHz). Tr¢n tan dung diat co nhu9c diem Hllum suy 
giam tfn hi¢u. 

M<;tch tr¢n tan dung diat co cac kieu sau: 

2.1. Mc;tch tn)n tan dan dung diot 

Sa do m~ch: Hlnh 5.45 

Bien ap T I , T2 va Tl dung de ghep de tin hi~u U1h va Un, vao m~ch tr¢n tan 
va de lay lin hi¢u fa U1£. 

Cu¢n day thu cap cua bie'n ap T j ket hqp v6i t\l C j t<;ta thanh m<;tch c¢ng 

huang dung d~ ch9n 19C tin hi~u vuo U1h. 
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D, 

c, 
c, 

Hinh 5.45. M«clt tr(in fdn dling dio! 

CUQn day thtl cAp eua bien ap T2 ket hqp vai tl,l C2 t<;lo thanh m~ch ct)ng 
huang dung de chqll 19C tin hi¢u ng0<.ti sai Un,,' 

CUQll day thl! cap cua bien ap Tl ket hqp vai t1.;l C1 t<.t0 thanh m<.tch cQng 
huang dung d~ chQn IQc lay lin hi~u U1g• 

M<.tch co d~c di~m Hi m~ch ngo'.li sai va ffi;:tch trung gian duqc mac noi tiep 
vai nhau, con m~ch tin hi¢u va m'.lch trung gian duqc mac doi xung nhau, do 

d6 co th~ d6i Hin cho nhau; nghia Ill. trang m'.lch co xiiy ra hi~n tlIqng trQn tan 

nguqc. Trang sa d6 nay thuang ch9n di€m cong tac tinh a do'.!" dau eoa d*c 
tuyen diot d€ duqc ho dAn tf¢ll tan IOn. 
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2.2. M~ch tr(m tan can bang 

So do ffi'.lch: 
D, 

u, .. l ~c, L, 
D, 
• 
C, 

L, 

L,=C, 

~ 

Hlnh 5.46. Mqch trQIl td'n can bang dung diot 



Trong m'.lch, di¢n ap tin hi~u duqc d~t len hai diot nguqc pha, con di¢n ap 
ngo'.li sai duqc d~t len hai diot dong pha. 

M'.lch tf9n tan Can bang co kha nang lam tang dong trung gian C1 dau ra va 
chong t'.lP am ngo'.li sai tot. 

Thanh phan cila tin hi¢u fa kh6ng co cac tan so b~c chan. 

2.3. M~ch tr(m t~n vong 

Soda m'.lch: 

0, 

'" 0 
.1 

~I I 

L, ::';:::C, I =~C -<i L, r< 
1 

0 2

1 
., 
~I 

0, 
I.i 
,~ 

C, 

" L, 

• 
Hin" 5.47. Mgch lr(111 tan v()ng dung diof 

M'.lch tf9n tan vong gam hai m'.lch tf9n tan can bang n6i tiep. M'.lch co cac 

d~c di~m cua m'.lch tf9n tan cAn bang. Tfen dau fa cua tin hi¢u chi con l'.li thanh 

phan tan so flh + fn' = fl/;' 

3. M~ch trQn tan dung phan til khuech d~i 

M'itch trQn tin dung Transistor va vi m'.lch la kieu tr9n tan dch cvc, su dl,lng 

Transistor ho~c vi m'.lch lam phan tu tf¢n tan. M'.lch tr9n Hin kieu nay co uu 
diem la co khii nang khuech d'iti tang cuang di¢n ap tin hi¢u fa. Trong philn nay 
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chi d~ c~p den c3.C m~ch tr¢ln tan dung Transistor, con tr¢n tan dung vi m~ch sc 
dUQ'C de C~lP tai b cac giao trinh khac. 

Mi.~ch tr¢n Uln dung Transistor c6 the mac theo sa do Baza chung ho~c 
Emitor chung. Sa dd Baza chung thuang duqc Slr dl,lng trang ph<;tm vi t.1n s6 
eao va situ cao VI tan so giai h~n ella n6 cao. Tuy nhien sa do Baza chung c6 
h~ s6 truycn d,!-t cua b() trQn Hin thap han sa do J]1aC Emitor chung. 

Ole tham so cua sa do tn)n tan phl,l thuQc vao die:m lilm vi~c, vao de) ICtn 
ella di~n ap ngo~i sai va vao tham so ella Transistor. 

T1'Qn tan dung Transistor c6 th~ dung Transistor dan, Transistor mac theo 

kieu driy keo, nhung each dua cae tin hi¢u vao va hfy tin hi¢u ra lit kh6ng thay 
d6i. each dUa tin hi¢u vao va lay tin hi¢u ra thuang c6 c3.C kh{1 nang nhu sau: 

- Di~n <lP tin hi¢u UIll va di¢n lip tin hi¢u ngo~i sai U,,, cung duqc dua vao 
cl!c Emitor trang sa do mac Baza cbung. 

- Di¢n ap tin hi~u U!h duqc dua vao el!c Emitor, con di¢n ap tin hi¢u ngo<;li 
sai U", duqe dua vao cl!c Baza trang sa d6 mac Baza chung. 

- Di~n up tin bi¢u UtI! va di¢n up tin hi~u ngo,!-i sai U,,, cung duqc dua vao 
nyc Bal0 trang s0 do mac Emitor chung. 

- Di¢n up tin hi¢u UtI! duqc dua vao cl!c Baza, con di¢n ap lin hi¢u ngo<;li sai 
Un, duqc dLra vao C1!C Emitor trang sa do mac Baza chung. 
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Sau day la se khan sat m()t so m~ch trQn tan dung Transistor. 

3.1. M~ch tr(m tan dung Transistor dan 

Sa do mach: 

1 4~,g 
R, 

1 
--=-v! 

c, 

Q, c, 

f--- I U oh 
R3 .. 

I h'nh 5.48. M~ICh trql1 ta'n dung Transistor don 



Trong do: 
- R j , R21A cau phan ap dung de thien ap cho cl!c B cua Transistor QI. 
- R}la di~n tra hoi tiep am dong di~n m¢t chieu, dung d~ 6n djnh ffi'.lch. 
- e j Ill. tl,! thoat tin hi~u xoay chieu thilnh m~ch khuech d~i Baza chung. 
eu¢n day thu cap cua bien ap T2 cung v(ri hai tl,l e l, ~ t<;to thilnh m<;tch c¢ng 

huang d~ tang cU6'ng di~n ap tin hi~u ngo~i sai dua vao ClJC Baza cua ffi'.lch. 
Di~n ap tin hi~u duqc dua vao cl!c Emitor de tr¢n tan thong qua tl,! ghep e~. 
Tin hi~u trung gian duqc liiy ra tren cl!c eolector cua QI bang cach ghep 

bien ap. 
M<;ich t[¢n tan ki6u nay co d~c diem Iii dai tan lam vi~c r¢ng, m<;ich lam 

vi~c 6n dinh, co kha nang tr<:)n Hin va khucch d<;ti tin hi~ll. Tin hi¢u ra tf<:)n tan 
co nhi~u do kh6ng khu duqc nhieu ngo<;li sai sinh ra. 

3.2. M~ch tr(m tan d~y keo 
Sada ffi<;lch: 

R, 

Q, 

T, T, 

u'"+J . . nu" ---==-v I 

T, Q, 

u"G R2 

Hinh 5.49. Mqch tnjn ta'n dUlIg Transistor mac dci'y keo 

Di~n tra R j , R2 hi cau phan ap d~ phan up cho qrc B hai Transistor QI va Q2 
lam vi~c a ch€ d¢ AB. 

Tai cua m'.lch lil sa dip bien ap T I, bien ap Tl dung d~ lay tin hi~u ra. 
Di~n ap tin hit;u va di¢n ap ngo<;ti sai duqe ghep qua bien up T2 va T3 dell 

dUa vao cl!c Baza cua hai den QI va Q2. 
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Hai Transistor Q! va Q2 t'.lo thimh m'.lch khuech d'.li dAy keo dung hai 
Transistor khac lo';li. 

Khi kh6ng co tin hi~u dua VaG m'.lch thi di~n ap ngo;;ti sai tac d¢ng len hai 
cl!c Baza cua hai Transistor Ql va Q2 mOt luqng nhu nhau, do do dong di~n 
ch';ly tren hai nua cu¢n day sa cap cua bien ap Tl co cuemg dQ bang nhau nhtmg 
co chieu nguqc nhau n~n dong di~n t6ng tren cuOn day bang kh6ng, khi do dau 
ra bang kh6ng. hay noi each kh<l.c nhieu ngo'.li sai bi 10'.li boo 

Khi co tin hi~u VaG U lh va tin hi~u song mang U~m dua tai m'.lch thi hai tin 
hi~u nay duqc tf¢n v6i nhau t~i hai Transistor QI va Q2' dau ra la tin hi~u U 1g eo 
tan s6la t6 hqp cac uin s6 cua cae tin hi~u Ulh va Un •. 

Cilng gi6ng nhu tron Hin can bang dung diot, m;;tch trOn tan ki~u nay 
kh6ng c6 thanh phAn hai b~c chan trong thanh phan tin hi~u ra. 

Ole m;;tch trQn Hin duqc su dl!ng trong cac may thu thanh, thu hlnh d6i Uln, 
dung d~ trOn tin hi~u co tlln s6 cao ttt phia phat v6i tin hi~u dao dong t'.lo ra t'.li 
may thu d~ c6 duqc tin hi¢u trung tan ... 

Cau hoi 
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1. Dieu ehe bien d(> la gi? Ve dfilng s6ng va phO ella dieu ehe bien d~. 

2. Dieu ehe bien dt;l m3n va dieu ehe dCln bien la gi? Uu diem ella dieu eh€i bien dQ 

nEm va dieu ehe bien d<? don bien so vai dieu che bien d(> la gi? 

3. The nao la dil~u che tan so, dieu ehe pha tin hi(lu tuong tlf? Tin hi~u dieu che tan 

56 va pha e6 d~c diem gl? 

4. Dieu ehe xung la gl? C6 bao nhieu 109-i dieu che xung? D~e diem cua tltng 109-i 

Un hi~u dieu ehe do la gi? 

5. Hay trinh bay nguyen 19 tach s6ng bien dQ b~ng diot. 

6. Nguyen 19 tach song dCln bi~n nhu the nao? 

7. Hay trlnh bay nguyen 19 tach s6ng di8U tan theo phuong philp e9ng hLlOng. 

B. Ma hoa PCM la gl? Cac qua trlnh cO ban ella ma hoa PCM va gia ma PCM gam 

co nhUng qua trlnh co ban nao? 

9. The no3O la dieu che va giai dieu che ASK? 

10. The nao 103 dieu ehe va giai dieu ehe FSK? 

11. The no3O la dieu ehe va giai dieu ch€ PSK? 

12. Tr(m tan 18. gi? Nguyen 19 co ban cua tr(m tan ra sao? 
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