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Bai 8: KHUECH DAI TIN HIEU NHO

Mach khuéch dai ghép tang
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1. Mach khuéch dai ghép tang
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1. Mach khuéch dai ghép tang - ® ——

Yéu cau mach khuéch dai tr tin hiéu rat nhd & dau vao thanh tin hiéu rat Ién & dau ra.

=> Tang hé so khuéch dai
Pé tang hé s khuéch dai thi ching ta khéng thé s dung 1 tang khuéch dai ma phai dung nhiéu

tang khuéch dai ghép lai v&i nhau.

Khi ghép ndi cac tang khuéch dai thanh mot bd khuéch dai da tang thi ching ta can phai mac
dau ra cla tang phia trwéc vao dau vao cla tang sau. Tong tré vao va tdng tré ra cda bd
khuéch dai sé dworc tinh theo tang dau va tang cudi.

Hé sb khuéch dai bang tich cac hé s6 khuéch dai cla cac tang.

Viéc ghép gitra cac tang c6 thé dung tu dién, bién ap hay ghép truc tiép.
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Hé sb khuéch dai cua bé khuéch dai ghép tang
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Hé sb khuéch dai dién ap cua toan bd khuéch dai ghép tang:

A, =A X A X A XU XA Lo,

Trong do A ;. cua tirng tang duorc tinh béi cdng thirc sau (xem chi tiét

vETP1 vETP2 vETP3

trong muc 8.6):




2. Mach khuéch dai ghép tang bang tu dién




2. Mach khuéch dai ghép tang béng ty dién- —— .

0

& Uu diém: Pon gian, cach ly linh kién 1 chiéu gitra cac tang.

< Nhwoc diém: Suy gidm linh kién tang so thap. Ngoai ra v&i tan sé thap thi mach lam tang mirc do

hoi tiép am dong xoay chiéu trén cac dién tré' R_ va do d6 lam giam hé s6 khuéch dai.

Lwu y:
- Khi khao sat trong thanh phan DC thi tu xem nhw hé mach, ngan cach gitra tang trwdc va sau no.
- Khi khao sat trong thanh phan AC thi tu xem nhw nbi tat.

- Ngudn dong ngan cach tang trwdc va tang sau.



Vi du 1: Cho mach khuéch dai ghép tang nhw sau v&i ndi tré nguon ry<< Z
a) Timl.,val.,,twdotinhr_ var,,

b) Vé mach twong dwong xoay ch|eu tin hiéu nhé theo mé hinh théng sb r
c) Tinh Z, Z,Z.,,Z, R R ,Vva do loi ap clia toan mach (A=A A

o1’ “o20 "M1 VvETP1" vETP2)
TVcc=20V
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- Vidu 1: Cho mach khuéch dai ghép tang nhu sau
a) Timl.,val.,,twdotinhr_ var,,
Khi khao sat trong thanh phan DC th| tu xem nhw h& mach, ngan cach gitra tang trwdc va sau no.

] /]\Vcc=20V i|\Vcc=20V
]
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O macC uech dal gnep tang nnuw sau.

~ b) V& mach twong dwong xoay chiéu tin hiéu nhé theo mé hinh thong so r,
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Vi du 1: Cho mach khuéch dai ghép tang nhw sau, v&i ndi tré' nguon rg << Z,

c) Tinh Zi, ZO, ZO1, Zoz, RU, RL2 va dob lgi ap cua toan mach (AVT - AvETP1.AvETP2)
4 Bibl ﬁin
Vi C’}) §47°k° §Bre1 <J,> §1.5kn §47°"°§BIE2 Y §1.5m §2.2m
I:{Load
L+ o5 1 14
Z Z =R., Z,°R, Z=Z ~=R., R,
Z. =470kQ//Pr,, R, =7Z,=470kQ//Br,,

Z =z,=R_, =1.5k0 R . =2.2k0

Z. =R, =1.5kQ

1 —— =




2. Mach khuéch dai ghép tang bang tu di@gﬁ

Vi du 1: Cho mach khuéch dai ghép tang nhw sau.

c) Tinh Z,Z2,Z2.,Z.,, R, R,vadoloiap cua toan mach (AVT = AVETP1'AVETP2)

A — A [ Zi j[ RLl j — A [ RLI j — _ Zol ( 1{Ll j — _ 1 [ Zol'RLl j — _ Racl
vETP1 vl vl
I’s + Zi RLl + Zol RLl + Zol I.el RLl + Zol I.el Zol + RLl I

el

A — A Zi RL2 — A RL2 — Zo2 RL2 — _ 1 Z02'I{L2 — _ Rac2
e . I.s + Zi RL2 + Zo2 . RL2 + ZoZ reZ RLZ + Zo2 I.e2 ZoZ + RL2 [

A _ A A — Racl X Rac2

vETP1 vETP?2

I

el e2

Trong do:
R_.;- la nhitng dién tro gidi han gitra haitang: R, =Z /I R,

R_ .- la nhitng dién tré & ngd ra cua mach khuéch dai tinh luén dién tré tai: R.,=Z,/R

- Trang 12



2. Mach khuéch dai ghép tang bang ty dién-

Vi du 2: Cho mach khuéch dai ghép tang nhw sau véi ndi tré nguon ry << Z,

a) Tim | ,,val.,,,twddtinhr_ var,,
b) Vé mach twong dwong xoay chleu tin hiéu nho theo mé hinh thdng s6 r,
c)Tinhz,Z,Z .,Z ,, R, R ,vadolgiap cuatoan mach (A=A cp, AVETPZ)
10V

[] 120k [] 2k [] M H 3K
I§ 3 I8
1uF 1uF
| 3 K Qf —K Q2
1uF | )
Vs 48mVpk [ 5&
Cr\) (1)0kHZ ” 20k H 0.5k H 05k L,
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Vi du 2: Cho mach khuéch dai ghép tang nhw sau v&i ndi tré nguon ry<< Z

a) Timl.,val.,,twdotinhr_ var,,
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Vi du 2: Cho mach khuéch dai ghép tang nhw sau voi ndi tré nguon ry<< Z

b) V& mach twong dwong xoay chiéu tin hiéu nhé theo mo hinh thdng so r_

I B1,, Bi,,




" Vi du 2: Cho mach khuéch dai ghép tang nhw sau véi ndi tré nguon r<<Z

c) Tinh Z, ZO, Zo1, R Zoz, R, va do lgi ap cua toan mach (AVT = AvETP1.AvETP2)

‘ §Br Blbl Bib2
s el
Vs i ™ Hnst §120kn . §2m me  2fr,, <¢> gsm §3kn
R,
0.5kQ
|_) Re, (“ (_‘
—— - E— 1\ = ) — i ) —_— —_ = )
Z. - g v — —
z Z,=Rey  Z,7R4 %o™2er™Rez Rez

Z. =20kQ//120kQ//(Br,, + BR,) Taco:v. =Pri +R.i =Ppri +(1+P)i R, ;viri =i +Bi, =(1+P)i,
=7, =v./i =pr.+ (14p)R, = Pr_+ R, (vi: f>>1)
Z,=7,=R_., =3kQ
R, =7, =1MQ//Pr,
Z =R, =2kO o :
R, , =3kQ

- eI 6



2. Mach khuéch dai ghép tang bang tu d@@

Vi du 2: Cho mach khuéch dai ghép tang nhw sau.

c) Tinh Z,Z2,Z2.,Z.,, R, R,vadoloiap cua toan mach (AVT = AVETP1'AVETP2)

A — A ( Zi j[ I{Ll j — A ( RLl j — _ Z01 ( RLl j — _ 1 [ Zol'I{Ll j — _ Racl
vETP1 vl vl
I.s + Zi RLI + Zol RLI + Zol I'el + REl RLI + Zol I'el + REl Z01 + RLI I‘el + REl

A — A Zi RL2 — A RL2 — ZoZ RLZ — 1 Z02'I{L2 — Rac2
e v I’s + Zi RLZ + ZOZ v RL2 + ZOZ reZ RLZ + Z02 I.e2 ZoZ + RLZ reZ

L1’

R R
—_ _ acl ac?2
AVT o AVETPI X AVETPI o R X
rel + El I.6:2
Trong do:
R_.;- la nhitng dién tro gidi han gitra haitang: R, =Z /I R,

R, la nhitng dién tré & ngd ra cua mach khuéch dai tinh ludn dién tro tai: R_ ,=Z , I/ R,

2

- Trang 17



3. Mach khuéch dai ghép Darlington




4 3 Mach khuech dai ghép Darling

Mach khuéch dai ghép Darlington Ia mét loai mach khuéch dai tin hiéu quan trong, da tré thanh mét
phan khéng thé thiéu trong cac rng dung dién ti hién nay.
Mach khuéch dai ghép Darlington la cach ghép cac transistor lai v&i nhau dé tao ra mdt mach hoat

dong twong tw nhw moét transistor don 1é véi db lgi dong 1on.

COLLECTOR EMITTER

Base Base

EMITTER COLLECTOR
NPN Darlington PNP Darlington
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3. Mach khuéch dai ghép Darlington e =

& —_
Sv lién két gitra 2 transistor ndi tiép nhw vay twong dwong voi mot transistor duy nhat cé do o
dong dién 1a B, = B,. B,. Néu hai transistor dong nhat B, = B, = B thi B = p?

Mach khuéch dai ghép Darlington dang co’ ban dworc trinh bay & hinh sau.

Pac diém cla mach 1a: téng tr& vao I&n, tdng trd ra nhd, hé s6 khuéch dai dong Ién, hé s khuéch

dai dién ap bang 1.

+V

Cach phan cwc clia mach la lay dong I cua Q1 lam dong | cho Q2. 3
Dién ap V. cuatoan mach: V.=V, +V_, 1
Rb
Dong dien [ : Dién ap phan cuec la: Q2
_ Vcc o Vbe V = I R
Ib f— e e e Ql
Rb + ﬂD 'Re
Re

Do B, rat I&n nén:

[,=(B,+1).I, =p,1, . BE

-~ Trang 20



Vi du: Cho mach khuéch dai ghép Darlington nhw hinh vé

biét B,=B,=p=100; V,_,=V,,=0,7V. Hay xac dinh: Vee T+1o v
a) Diém lam viéc tinh cia mdi Transistor
b) V& mach twong dwong xoay chiéu tin hiéu nhé theo mé %33’;2[5 =28

hinh thdng so r_

c) Téng tré vao va tong trd ra khi lam viéc véi tin hiéu xoay

chiéu tin hiéu nho

d) D6 lgi ap va do lgi dong




a) Diém lam viéc tinh cia mai Transistor

Vee T+10V Vee T"'IOV Vee 0410V

§335kﬂ

< Rl

Ce Vi = Vee
l . R1 + R2
R..R
R, =R, //R, = —1t2
1 + R2

Mach twong dwong Thevenin

e e pamn
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3. Mach khuéech dai ghép Darlington — —————

a) biém lam viéc tinh ciia moi Transistor: Ql(ICQl,VCEQI); Qz(ICQz,VCEQz)

Vee 0410 V Tacd 1 -1 =@+, 1,=@,+1, O

Suy ra:
I ﬂ B, +1)(B, +1)I
Re=2.2kQ Ap dung éln uat Kirchoff 2 cﬁo mach vong (a) ta duoc:

V. =LLR, +V._+V,_ +R_I ©

BE1 BE2 E2°*"E2
lIcz Thay (2) vao (3) va rut gon ta duwoc:

_ Vi = (Vi + Vi) (4)
"R, + (B 1B + DR,
Lo =Bilyi va | L, =Boly, =B, (B, + 1)L,
Xét mach ngd ra cua Q1 va Q2 ta co:
Re2 = Vg, = Vo, = Vg | V2 VCE2 — ch B VE2
Mataco: V,, =V., =V.—-(,+1.,)R,
Vi = Vg, = Vg, + Vi, va Vi, = IEZREZ

———a—y_ | FaANg 23



b) V& mach twong dwong xoay chiéu tin hiéu nhdé theo mo hinh thong so r,

Vee T+10 \Y B 151 gl 9
v; RI//RZ Bib1
R2 = RC=2'2kQ % RC
335kQ 1l =+ ,
- By bz ez C; Ea
CC ¢ OV m— > - -
| ] .
‘ Mach twong dwong xoay pr., P1,,
chiéu tin hiéu nho E>
Vi CtD By 1b1 BN

= Cp il Ri//R> gBrcl <{ Pi,,

<




c) Tong tré vao va tong trd ra khi lam viéc vai tin hiéu xoay chiéu tin hiéu nhé

b Icl 1 >
By — & Tbéng tré vao:
+
r . RIR:  r, (b Z =R /IR, Z,
| , R
il v, LB b, ¢ L
- % TOng tro ra:
Zi I_) I3re2 (_‘
Z, %Zr?_/ = Gl z ZO V.0 =R C

b
V= ibl 3re1 + (ibl + Bibl )BreZ
<V, = ib1 31.e1 + (1 + ﬁ)iblﬁreZ

= 7, =—=Pr, +(1+p)pr,

1bl “




d) Bo loi ap va do lgi dong

L By 5L Jrco A 1) @ DO 1o
— —o oy a \ B
+ 0 IKV = Vo _ _loRC
: R1/R> Pr, Bi V.
160 § (b
E, . Rc Ap dung dinh luat Kirchoff 1 tai nut
ol — Vi Blbz A: . . .
P 7 1, = Blbl + Blbz
Zr B L — Ly, =1, = (B T l)ibl
D6 loi d¢ bA dung dinh luat phan d Mata co:
< Do loidong p dung dinh luat phan dong: _ . . .
' i 1, = Blbl + B(B + l)lbl — Blbl(B + 2)
A = 1_0 1= 1blzb
| L 1 Z, Vi = lblzb
A _L _PBiy(B+2)Z, _B(B+2)Z AL~ Yo_ PBi(B+2R. _ pB+2R
1 ii iblzb Zb Vi 1blzb Zb
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3. Mach khuéch dai ghép Darlington :'
Vi du: Mach canh bao mwa st dung mach khuéch dai Darlington

So d6 mach canh bao mwa s dung 2 Transistor BC547 nhw

hinh dwéi day. Mach canh bao mwa duwoc xay dwng véi cac s
-~ SENSOR

USING

TWO SCREWS
FITTED OVER

A PLASTIC STRIP

thanh phan hoat ddng sau nhw: cdm bién sir dung hai bc vit 1ap
trén mot dai nhwa, ghép 2 Transistor theo dang mach khuéch dai

Darlington, coi buzzer, pin 9v, tu dién 0,22uF, dién tré 10K.

Nhirng Transistor nay chi yéu dwoc s dung dé tang kha nang

khuéch dai dong dién 1én rat nhiéu. Khi giot nwdc hodc giot muwa

roi vao cdm bién thi dé cda Transistor s& ndi v&i ngudn duong

dé kich hoat coi bao déng.

e &y Trang 27



4. Mach khuéch dai ghép tang bang bién ap
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4. Mach khuéch dai ghép tang bang bién a.p e

& Uu diém: Cho phép ngudn co dién ap thap, dé phdi hop tré khang va thay déi cwe tinh qua

cac cubn day. Trong so d6 cudn so cap W1 mac vao cuc C cla T1, cudn thr cap W2 mac vao
cwe B clia T2 qua tu C,. Ghép tang bang bien ap cach ly dién ap mét chiéu gitra cac tang ma
con lam tang hé sb khuéch dai chung vé dién ap hay dong dién tuy thudc vao bién ap tang hay
giam ap. Dién ap ngudn cung cap cho cuc C cda transistor I&n vi dién ap mot chiéu cudn day
bé, do dé cho phép ngudn co dién ap thap.

Nhuwoc diém: Dac tuyén tan sé khéng bang phang trong dai tan, cong kénh, dé hw.
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