Chitong 3 : KHUECH PAI CONG SUAT AM TAN
(KPCSAT)

I. Céc16p khué&ch dai va hiéu suit :

* Pic di€m clia ch€ dd A : tin hiéu tdn tai trong ca chu k.
+ Uu : méo phi tuyé&n nhi.
+Khuy€t : hiéu sult thap :
n, <25%:dung tdila R
n, <50% :dung tdi 1a bi€n 4p
* Pic di€ém clia ché d6 B : tin hiéu chi tdn tai trong nita chu ky.
+ Uu : hiéu sudtcao: ng < 78,5 %
+ Khuyé&t : méo phi tuyé&n 16n
= C4ch khic phuc : mic diy-kéo d€ gidm méo phi tuyé&n.

I1. Bo khué&ch dai cong suit Am tan don dung bién 4p :

Mach lam viéc & ch€ do 16p A. Hé s ghép bién 4p :

N Np Ns 1
N = E __r (1) iL
V, N, e é % 3
Cci—> ©

= Vc=NVp (1) T
Nic=-i, (2) i ri C oo
VC VL R1 R, _|_ E
N‘—: -NRL (3) -

= == - -

Ni,. i
V - .
= _i_c = NZRL =R, (4):Dbién trd tai phdn anh tir thi cap
c

vé 50 cAp.
* Cong sudt ngudn cung cAp mdt chicu la :
Pec = Ps= Vecleg (W) (5)
* Cong suit xoay chiéu dugc cung cip trén Ry (hay con goi l1a cong
suit hitu ich trén tai) :
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1, 1 ) 1.,
Pob=—1; .R, =—(NI R, =—1I; .R
L 2LmL 2( Cm) L 2CmL
. P
* Hiéu sudt: n=—% (7)
Fec
* Cong sudt tiéu tdn cyc dai trén collector :
1 .
Pe=Pec-PL=lcg Vee - 12,R, (8)

Céc cdng thic (5), (6), (7), (8) ding cho moi trudng hgp.

A A

i =2l CLL (-1/Rc) P
Pc
Icq PLimax
ADCLL (-1/Rc) o
’ VCE 0 Tcmax ICEx

G didu ki€n tin hi€u cuc dai (séng ra max-swing) ta c6 :
V V

max = ]CQ = L'C‘ = % (9)
R, N°R;

Veeg = Vee — IcgRe ® Ve (10) (do Rg rat nho)

Khi d6 :

cm

2

V V
+Pec, = Ve ﬁ= —Nzclci (57
L L
2 2 2
Lmax 2 R'L L 2 R}‘ 2 NzRL

PL
+nmax= &:0,5:50% (7’)

p2
+PCmax=PCC=% khi P, =0
NR,
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1V

+ PC = PCC ‘max o 2 N2R
L

-b (8

max

2 . o N 2 A g ~ Cmax
(Pé€ chon transistor ngudi ta diing chi s6 pham chat: —= =2
L

'max

Vidu : PCmax =4W — PLmax =2W)

111) BO KHUECH PAI CONG SUAT AM TAN PAY KEO LGP B:

@ BO khuéch dai cong suit Am tin didy kéo 16p B diing bi€n dp :

Bifndpddo pha Bifndipm

e Ngouyén ly hoat dong :

1 x ,
+ 5T>O —>Q1 dén:ic1¢0; taatiicz:O.

1 . ~
+ET<0 —)Qltét:i(jl=0; deén:icg;ﬁo.

+ Trong c4 hai nita chu ky dong chdy trong bi€n 4p ra ngugc chicu
véi nhau nén ta c6 : iy = N(ic; —ic;) — k€t qud ta thu dugc dang séng
sine nhu hinh vé.

+ Dang séng sine sé bi méo xuyén tim néu mach nhu hinh vé
(nghia 1a Vgg=0).
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+ Dang song sine s& khong bi méo xuyén tdm néu ta mic thém Ry,

R
R, vao mach véi : Vg = —I.VCC =0,7V.
R4V}
+ Né&u Vg > 0,7 V mach lam viéc & ché do AB thi méo phi tuyén
giam nhung dong thdi hidu suit cling s& gidm.

e Dong dién trén tdi cé
gid tri dinh la: Al

IPL = ILm = _pl = Icm 7« /\ / %\
NS 3 ITB /_\

NIe, (1) VooV v

va dién dp trén tai c6 gid tri 0
dinh 1a :
N V.
_ _ p _ ' Cm
VpL - VLm - N Vp - N (2)

N
e Trong c4 hai nita chu ky dong dién chdy qua V¢ ciing chiéu vé6i
nhau, nén ta c6 cong sudt cung cAp mdt chiéu trén tdi : Pec = Itg.Vee=
27 I
14 _ Cm
4 T

. 1 1
e Cong suit hitu ich trén tii : P, = Eme.RL :Elém.NZRL 4)

“ N N . N .
e (U diéu kién tin hiéu cyc dai

(max-swing) ta c6 :
V V.
TG
R, N°R,
Khi dé6 :
2 7 2 Vg
+Pee=" Ve == 55 (3)
V4 R, L
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2 2
+ P, _L & R, =l.@ @)
2\ R, 2 N°R,

. . . P,
e Hiéu sudt cia mach khuéch dai day kéo : n = —L )
cc

) /3
VA Npax = —— =—=0,785=78,5% (5°)
P 4
= Pay la uu di€m 16n nhit cda bo khuéch dai cong sudt Am tan diy
kéo 16p B.
e Pcc va Py ta tinh § trén 1a trong cd chu ky, nghia 1a cho cd Q; va
Q, nén ta c6 cdng suit tiéu tdn trén collector 12 :

2 1
2Pc=Pec-PL= —Vecle, —ERLIZW (6)

Gid tri cuc dai cia Pc dugc tim bing cdch vi phan Pc theo ¢y, va
cho bang 0 nhu sau :

2(‘1—})] _ 2y —R, =0 @
T

dlcm
y
Suyra: Ic, = 2 2CC
7' N R,
Thay vao (6) ta dudc :
: 2
2P = : —Vee| = : VCC & 2-—VC'C Z%—VCC ©))
™o T R, 27 R, T~ R,

Nhu vay cong suit tiéu tdn cyc dai trén mdi transistor sé& 12 :
1 Vie 1 Vi Ve

. S R ~0,1.——— > (10)

™ z= R, 10 N°R, N°R;

e Khi thiét k& d€ chon Transistor ngudi ta diing chi s6 phim cha' :
F 2 1
~ Comax =— ~— (1D

‘max
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Nghia 12 néu transistor c6 P, =4W thi c6 thé taora P, =20W.

Pay 1 vu diém ndi bat thit hai cda bd khuéch dai cong sudt Am tan ddy
kéo 16p B so v6i bo khuéch dai cong sudt 4m tan ddy kéo 16p A.

@ B6 khuéch dai cong suit Am tAn diy kéo 16p B diung Transistor
bd phu :

e Nhugc di€m ctia mach khuéch dai cong sudt 4m tan diy kéo
diing bi€n 4p ra 1a gid thanh xao va cdng kénh. Vi vay, doi véi
cdc bd khuéch dai cong suat Am tin c6 cong suit khong 16n 1m,
ngudi ta thudng diing bd khuéch dai cong suat Am tan khong bién
4p ra dung Transistor bo phu.

e Cip Transistor bd phu 13 hai Transistor khdc cuc tinh din dién
NPN va PNP nhung c6 cdc tham s gin gidng nhau.

a)Bé khuéch dai cong sudt am tin ddy kéo OTL (OUTPUT

TRANSFORMERLESS)

+hize Vi
i 0
o o1 !
t ic1
o

47 0l . /\

D

c

W
r
-5
B

J P I<

e
L)
=
1
=
—
L3
LS
S
.|_»W\,—J
sl
&
g

ES

Nguyén 1y hoat dong :

1 x , .
+ 5T>O —Q dan:ic;#0; Qytat: ic, = 0; ic; nap cho tu C,. dén

.. . VCC 2 1%
gid tri T (C, dugc chon kha 16n).
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1 y x
+ ET<0 —>Qtat:ic; =0; Qydan:ic # 0 do tu C.phdng dién

qua Q.

+ Trong c4 hai nira chu ky dong ic; va ic, chdy nguge chiéu nhau
trén tdi Ry nén ta 6 i = ic; — icy va i ¢6 dang song sine. Do Q, ¢6 céc
tham s6 nhu Q, nén I = Iems

* Hai diode D; va D, tao phin cuc va &n dinh nhiét d6 cho Q, va
Q.. Rp , Ry, ciing dé ting do 6n dinh nhiét d6 cho Q,, Q.. Q;, Q, mic
theo ki€u collector chung (mach phat theo) d€ phdi hgp trd khang véi
tdi Ry (thudng c6 gid tri 4Q hodc 8Q).

* Tan s§ cit thap phu thudc vao C, dugc tinh nhu sau :

1
fi(Cy) = (Hz) (D
2n(R, + R;)C.,

* Do c6 Rg nén dong tai dinh 1a :
Vp _ Vim
Rp+R;, Rp+R,
* ¢ diéu kién tin hiéu cyc dai (max-swing) ta ¢ :
_ Vee
"™ 2R +R;)
* (i tri trung binh clia dong cung cAp1a :

Vv

Ip=Ilgp= ——2—— (3
TB STB 7Z'(RE+RL) ()

2)

IpL = ILm =

:
@) Vi, =5

ILm

-3
" 2n(Rg +R;)
* Cong sudt cung cAp mot chiéu trén tai :

Vec 'Vp _ Vee Vim
7(Ry +R,) 7(R; +R,)

Khi max-swing ta c6 : [

4

PCC=PS=\]CC-ISTB=

Khi max-swing ta c6 : PCCmax =

*  Cong sudt AC trung binh dugc phan phdi trén tdila :
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2
1, 1, V, R,
Pb=—I,R, =—1;,, R, =——— (§
F T T T (R, +R,)? ©
1 ViR
Khi max-swing ta c6 : P, =§ﬁ (5)
‘max E + L
. P, R V
* Hiéu sudt cia mach:n= L ZZ. L2 (6)
Poe 2 Rg+R; Vee
v R
Khi max-swing ta ¢6 : V, = % NEN MNyax = %ﬁ (6%
gty

N&U Rg = 0 ta 6 : Mmax = % ~0,785=78,5% (6%)

Vay d6i v6i bo khuéch dai cong suit Am tin diy kéo 16p B thi
N < 78,5% . Khi mach lam viéc & ch& d6 AB dé€ gidm méo phi tuyén
thi 1 = 60 + 70 %.
* Cong suit tiéu tan trén collector : Pc = Pcc - P (7)
P._ =Pcc () khiPL=0

* Uu diém clia mach OTL : ti€t kiém do chi ding mdt ngudn cung
cap.

ﬁv * Khuyét diém :
A _ Méo tan s6 thiap do tu Cc
v0

........ 4\ gy ra (do C. khong thé ti€n t6i
©)

_ Méo phi tuyé&n 16n do 2
tang Q,, Q, khong that d6i xing
(do V¢ khong phdi lic nao ciing

[=)
v

D t I
D' diing bing —;C ).

_ Béng thong bi co hep do tu C. (D < D’).
Pé€ khic phuc nhitng khuyét diém trén ta ding bd khuéch dai cong
sudt Am tan ddy kéo ki€u OCL (khdng c6 tu Co).
b) Bo khuéch dai cong sudt am tan ddy kéo OCL :
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Mach OCL chi khdc mach OTL & chd khong c¢6 tu ra Cc nén
khong c6 cdc khuyét diém nhu mach OTL, nhung lai phdi cAn dén
hai ngu6n cung cAp +Vee va —Vee. Nguyén 1y hoat dong , dang séng
va tdc dung cua cdc linh kién nhu Dy, D,, Rg;. Rgy déu gidng mach
OTL. C4c cong thifc (2), (3), (4), (5), (6) déu ding , chi khdc 12 & ché&
dd max-swing thi Vmeax = Ve, nén cdc cong thic (2°), (3°), (4°),(5°),

(6’) s€ c6 dang nhu sau :

V
1, =1, =—%< 2
meax meax RE +RL ( )
V
I =l =—%%Cc—@3)
STBmax TBmax 72.(RE +RL)
— VzC (4’)
TRy +Ry)
2
_l VCC R, .
Lmax o 2' R R 2
(Rg +R;)
R
MNmax = Z L (6,)
4 R, +R;
Khl PL = O +¥oo thi
o1 F o1
{ | .
dy7 0 Ret

W

d kv 0z ReZ
cz oz RL
||
1T P\
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va PCmin = cC _PLmax

PCmax = PCCmax max
¢) Cdc bé khuéch dai cong sudt am tan ddy kéo bit co bdn :
* Do Transistor cong suit thudng c6 hé s6 khu&ch dai dong dién
nhd, B nhd (ddc biét tai cdc mic dong dién cao) nén ngudi ta thuong
thay th€ céc transistor don bing cip Darlington midc CC (phdt theo).

Khi d6 B > B,.B> va dong dién c6 thé dat t6i 20 A.

+U
cco +ioo
L 13
Re%
1

e

]
L]
Ay
pal
(]
[
2
o
Ld
—t—h—

T1
Re R
T4 TF

i
RL

—tee

* Khi cong sudt ra yéu cAu 16n, cdc transistor ¢6 thé dugc mic song
song dé ting kha ning kéo dong cho bd khuéch dai. Khi d6 ta ¢6 hai
bd khuéch dai cong sudt Am tin ddy kéo 16p B mic song song vdi :

Iem= lemi = lems = lem2 = Ioma V2 Iim = Tomn + Toms = Iemo + Iema

Cong suitra trén tdi R sé 1a :

P = %ImeL = %.(21(;,”)2.& =212 R,

% )%
Khi max-swing : Iy, = —C€ __ nén P = ——cc > R,
Ry +R, " (Rp +R))

*  P6i v6i cdc bd khué€ch dai cong sudt Am tan cong suit I6n, ta c6
thé mic cau cdc bo khué&ch dai cong suit 4m tin ddy kéo 16p B OTL

hodc OCL (goi la BTL)
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HOCSA | HCSA |
GILT ) TE I
Vi o % AL Mo % RL
HOUSAl ] HOUSAl
oTL2 oLz
1 1
PL= 5 Itm-Vim = 5 (2lim1)-(2Vim) = 2imi-Vim = 4Py

Khi mic cau cong suit trén tdi sé ting gap 4 so véi modt bd khuéch
dai cong sudt Am tin d&'y kéo OTL 1 hodc OCL 1, nhung mach nay rit
nhay, chi cAn mot nhdnh clia s6 d6 bi diéu chinh 1éch sé& giy chdy tai,
nén chiing chi dugc diing trong cdc bd khuéch dai cong sudt Am tan
chuyén dung c6 cong suit 16n.

* Céc bd khué&ch dai cong suat Am tan ddy kéo gin bl ding mot cip
Darlington mic ddy kéo véi mot cip gid Darlington nhu sau :

Lo S

* J—
C!]I Q\EI—K o

v d 7 02
Re
d+7 03

2 RL

—eo



