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Chöông 3 : KHUEÁCH ÑAÏI COÂNG SUAÁT AÂM TAÀN 
____________ 

 
3-16 

  
Vì IC = 0,2A neân ñaây laø ñieåm Q 

baát kyø. 
a) Ñoä doác cuûa ñöôøng taûi AC : 

50

1

20.)58,1(

111
22

===
LAC RNR

= 0,02 
b) Phöông trình ñöôøng taûi AC 

trong heä toïa ñoä toång quaùt : 
 

 
 
 
 
 
 
 
 
 

iC – ICQ = -
ACR

1
(vCE – VCEQ) 

 

  + Cho vCE = 0 
maxCi⇒ = ICQ + 

50

20
2,0 +=

AC

CEQ

R

V
= 0,6A 

  + Cho iC = 0 ⇒ 
maxCEv = VCEQ + ICQ.RAC = 20 + 0,2.50 = 30V 

c) Giaù trò ñænh cöïc ñaïi cuûa ñieän aùp collector khi khoâng bò saùi daïng :  
  

maxCmV = min[VCEQ, ICQ.RAC] = min[20 , 0,2.50] = min[20,10] = 10V 

iC(A) 

vCE(V) 0 

Q 
0,2 

iCmax= 0,6 

VCC= 20 vCEmax=30 

DCLL(∞ ) 

ACLL(-0,02) 

20
b

+
CC

=

1,58:1

L

V 20V

R

R
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d) PL = 
50

10
.
2

1
.
2

1
.
2

1 2

2

22

==
L

Cm

L

Lm

RN

V

R

V
 = 1W 

e) PCC = ICQ.VCC = 0,2.20 = 4W 

η = 
4

1
=

CC

L

P

P
= 0,25 = 25% << ηmax = 50% 

 
3-17 

 Gioáng hình baøi 3-16 coù β = 40. 
a) Ñeå ñieän aùp ngoõ ra ñænh – ñænh cöïc ñaïi :  

A
R

V
II

AC

cc

CQcm 4,0
50

20
max ====  

A
h

I
I

fe

CQ

BQ 01,0
40

4,0
===  

b) 
maxLP  = ACCm RI .

2

1 2

max
 = 
2

1
(0,4)2.50 = 4W 

c) PCC = ICQ.VCC = 0,4.20 = 8W 

ηmax = 
8

4max =
CC

L

P

P
 = 0,5 = 50% 

maxmaxmax LCCLC PPPP −==  = 4W 

 

3-19 
 • 
 Cho Ip = ICm = 4A; Vp = VCm = 
12V 

a) PL=
2

1
.

2

1
=CmCm IV .4.12= 24W 

b) PCC = ITB.VCC = CC
Cm V
I

.
2

π
 

Li

L

-

+
in

in

T1

T2

R

8

24V

v

v
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          = 24.
14,3

4.2
 = 61,15W 

c) 2PC = PCC – PL = 61,15 – 24 = 37,15W 

⇒ PC = 
2

15,37
 = 18,575W 

d) η = 
15,61

24
=

CC

L

P

P
 = 39,24% 

 
3-20 

 Ñieän aùp collector ñænh trong moãi transistor laø cöïc ñaïi : 
   === CCCmp VVV

maxmax
 24V; 

maxmax Cmp II = = 8A 

(vì doøng ñænh taêng cuøng tyû leä lôùn gaáp 2 laàn so vôùi 3-19) 

 a) 
2

1
.

2

1
maxmaxmax

== CmCmL IVP .24.8 = 96W 

b) PCC = ITB.VCC = CC

C
V

I
.

2
max

π
 = 

14,3

8.2
.24 = 122,3W 

c) η = 
3,122

96
=

CC

L

P

P
 = 78,5% 

Ñeå PC max ta coù : 

  ICm = 
π

2
8.

2
max π

=CmI  = 5,1A 

  2PC = PCC - CmCmCmCCL VIIVP .
2

1
.

2 2

max
−=

π
 

        = 
π

2
.24.5,1 - 

2

1
.5,1.24 

       ≈  77,96 – 61,2 = 16,76W ⇒ PC = 8,38W 
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3-21 
 Heä soá gheùp bieán aùp : 

      N = 
40

160
=

s

p

N

N
= 4 

      ILm = 
8

40.22
=

L

L

R

P
= 3,16A ⇒ VLm = LLRP2  

      VLm = 8.40.2 = 25,3V ⇒ VCm = VLm.N = 101,2V 

 Vaäy 
minCCV  = 101,2V 

 

3-23 
• Goïi saùi daïng khi chöa coù hoài tieáp laø D = 10%. 
• Goïi saùi daïng khi coù hoài tieáp laø Df = 1%. 

 Ta coù : 

   Df = 
A

D

β+1
 = 10% ⇒ 1 + βA = 10 ⇒ βA = 9 = T  

 ⇒ A = 
02,0

9
=

β

T
 = 450 

 
3-24 

 Avf = 
v

v

A

A

β+1
 = 20 ⇒ 1 + βAv = 

20

80
=

vf

v

A

A
= 4 

 Maët khaùc : 

   Df = ⇒
+ vA

D

β1
 D = Df(1 + βAv) = 0,1.4 = 0,4 = 40% 

 
 
 
 
 
3-26 



 99 

  

a) L

L

CC
LLL R

R

V
RIV ..

maxmax
==  = 20V 

 Vì maïch khueách ñaïi maéc 
collector chung neân giaù trò ñænh ngoõ 
vaøo lôùn nhaát laø : Vin = VL = 20V 
(Av ≈1) 
  
 
 

 b) 
12

20
.
2

1
.
2

1 22

max

max
==

L

Lm

L
R

V
P = 16,67W 

c) Vdt = 2VCC = 2.20 = 40V 
 

3-28 
 

L

c1in

+

c2 L

E1

E2

B

B

1

2

30V

R
680

R

680

+

C

500uF

R

8

R

0.5

R

0.5

+

C
v

T1

T2

 
 

a) Ipa = 
680.2

4,130

2

2 −
=

−

R

VV DCC  = 21mA 

 

- 

L 

CC 

CC 

=20V 

=-20V 

c1 
Y h

 
+ 

C 
vin 

T2 

V 

+V 

R 
12 

T1 
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b) 
1B

V = VCC – Ipa.R  = 30 – 21.10
-3.680 = 15,7V 

  
2B

V = 
1B

V – 2VD  = 15,7 – 1,4 = 14,3V 

c) PL = 
8

10
.
2

1
.
2

1 22

=
L

p

R

V
= 6,25W 

         PCC = ITB.VCC = 
69,26

300

)85,0(

30.10

)(

.
. =

+
=

+
=

πππ LE

CCp

CC
Cm

RR

VV
V

I
 

               = 11,24W 

   η =  
24,11

25,6
=

CC

L

P

P
 = 55,6% 

d) fL = ≈==
+ − 7,266

10

10.5.5,8.28,6

1

)(2

1 4

4
CEL CRRπ

37,5 Hz 

 

3-29 

a) R’L + RE = =
cLCfπ2

1

471

10

15.10.5.28,6

1 4

4
=

−
= 21,23 Ω 

⇒ '
LR = 21,23 – 0,5 = 20,73 Ω 

b) ≈
+

=
+

=
)73,205,0(2

30

)(2 '

1

max

LE

CC
Lm

RR

V
I 0,7A (= 0,7065A) 

  73,20.)7,0.(
2

1
.)(

2

1 2'2

maxmax
== LLL RIP  = 5,174W 

   PCC = ITB.VCC = =
2

.
2

max CCL VI

π
30.

14,3

7065,0
= 6,75W 

   η = 
75,6

174,5max =
CC

L

P

P
 = 76,65%  (η = 

EL

L

RR

R

+'

'

.
4

π
 = 76,65%) 

 
� Baøi maãu : 
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   Cho maïch ñieän nhö hình veõ : 
Q3, Q4 coù hfe = 20; rbe = 10Ω;  
Q1, Q2 coù hfe = 50; rbe = 100Ω 
a) Tìm 

maxmaxmax
,, CCCL PPP  

treân moãi BJT, boû qua tieâu taùn 
cuûa thaønh phaàn phaân cöïc. 
b) Haõy veõ ñoà thò bieåu dieãn 
PCC, PC, PL, η theo ICm  cuûa 
Q3, Q4. 
 
 
� Baøi giaûi : 
  Vì Q1 vaø Q2 gioáng nhau, 
Q3 vaø Q4 gioáng nhau neân ta 

chæ caàn tính cho Q1 vaø Q3. 
a) Ñeå PL max ta coù : 

    
41

15
maxmax3max4 +

=
+

===
LE

CC
LmCmCm

RR

V
III  = 3A 

    
20

3

3

3

3
==

fe

cm

bm
h

I
I  = 0,15A 

   
max 3,4 max

2 21 1
. .3 .4

2 2
L Lm LP I R= =  = 18W 

   
3maxCP taïi ICm = 

π
max

2 CI
= 1,91A 

   2 4.)91,1.(
2

1
15.91,1.

2 2

max
−=

π
CP = 18,256 – 7,296 = 10,96W 

  ⇒ 
maxCP = 5,5W 

   3

33,4

2
2 . .

Cm

CC TB CC CC

I
P I V V

π

= = = 28,66W 

c1

Yh

+

B

B

1

2

in

c2

V
CC
=

CCV- =

LR

4

-15V

R7

1

R6

1

Q4

Q3

v

C

C

R2

15V

R3

R1

R5

100

R4

100

Q1

Q2
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28,66 

P 

Pcc 

PL 

PC 

1,91 3 

Icm 5,33 
5,5 

18 

0 

 

 

   η = max 3,4

3,4

18

28,66

L

CC

P

P
=  = 62,8% 

   6' ..
3334
RIrIV CmebbmR +=  = 0,15.10 + 3,1 = 4,5V 

   
100

5,4

4

4

4
==

R

V
I

R

R  = 0,045A = 45 mA 

  ⇒ 
341 bmRCm III += = 45 +150 =195 mA ≈ 0,2A 

   
50

10.195 3

1

1

1

−

==
fe

cm

bm
h

I
I  = 3,9 mA 

   Ω≈+=+= 23]20.110//[100]//[ 36341 feieAC hRhRR  

   WRIP ACcmL 46,023.)2,0.(
2

1
..

2

1 2
1

2

1max 1
=≈=  

   WV
I

P cc
cm

CC 91,115.
14,3

2,0.22 1
1max ===

π
 

%;24
91,1

46,0
1max ==η  Pcmax1  taïi mA

I
I cm
cm 2,124

2 max1

1 ==
π

 

WP

P

C

c

5,0

23.)10.2,124(
2

1
15.10.2,124.

2
2

1max

233

max1

=→

−= −−

π  

b) 
 
 
 
 
 
 
 
 
� Neáu Vi = 10V haõy tính caùc böôùc nhö treân . Giaû thieát R1 , R2 , R3 raát 
lôùn neân boû qua: 
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Ñaët R=R4hfe1//[rb'e3  + R6hfe1 
+R6hfe1hfe3] 
     =0,5//[0,5K +1k] = 225 

 

' ' .hfe1

hfe3

hfe3R1hfe14K

R6hfe11KR4hfe1500

rbe3

500

rbe1

100

+

-

Vi

 

925,0
4225,1,0

4

311

31

'

=
++

=
++

==
KKOKhhRRr

hhR

V

V
A

K

fefeLeb

fefeL

i

L
v  

A
R

V
II

VVAV

L

L
cmLm

iVL

31,2
4

25,9

)(25,910.925,0.

3 ====

===→

 

A
h

I
I

feû

cm

bm 1155,0
20

31,23

3 ===  

W
R

V
RIP

L

Lm

LLmL 7,10
4

)25,9(

2

1

2

1
.

2

1 22
2

3max ≈===  

WV
I

VccIPcc cc
cm

TB 2215.
14,3

31,2.2.2
. 3
33 ≈===

π
 

AII
P

P
cmcm

CC

L 47,1
2

%;6,48
22

7,10
33

'

3

=====⇒
π

η  


