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fo=30Mhz 
rb

,
e=1K 

rbb'=0 
hfe=100 
fT=500Mhz 
Cb'c=2p 

Teb

fe

eb r

h
C

ω
1

'

' =→  

Cb'e=31,8pF 

 

4_3 Cho maïch khueách ñaïi coäng höôûng nhö sau : 

 
 

R2

R1

100

L

->oo

->oo

->ooi

Vcc

i L Ce

Cc1

RFC Cc2

R

1kRe1k

10k

 
Sô ñoà thay theá Rb=1K//10K~1K,qm=hfe/rb'e= 1,0 mho 

1K
1K 1k

'B

b'e'b L

L

m 'bg v

i
i L Rb r C R

V

 
Ta coù R=Rb//rb'e=0,5K 
 Cb' = Cb'e + CM = 31,8p + (1+gmRL)Cb'c 
      = 31,8p + (1+0,1.103)2p = 234pF 
Coäng höôûng taïi fo = 30 Mhz thì  

  )(30
2

1

'

Mhz
LC

f
b

o ==
π

  

suy ra : H
fC

L
ob

µ
ππ

12,0
)10.30(4.10.234

1

)2(

1
262122

'

===
−

 

♦ Baêng thoâng :  

 )(36,1
10.234.500.2

1

2

1
12

'

Mhz
RC

BW
b

===
−ππ

   

♦ Ñoä lôïi doøng  : 
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)(1

. '

'

ω
ω

ω
ω o

o

i

m

i

b

b

L

i

L
i

jQ

R
g

i

v

v

i

i

i
A

−+
−===  

Vôùi :  2210.234.10.5.10.3.28,6 1227' ≈== −
boi RCQ ω  

neân :  
 Aim = -gmR = -0,1.500 = -50 

       

)
10.3

10.3
(221

1
50

7

7 ω
ω

−+

−=⇒

j

Ai  

4_4 Thieát keá maïch coâng höôûng ñôn coù :  
 
Aim = 10db = 3,16  ri = 1K 
fo = 40 Mhz   RL = 1K 
BW = 1Mhz   Vcc = 10 V 
Cuoän daây coù Q = 50; 
Sô ñoà caàn thieát keá coù daïng nhö sau :  

iC

iL

1k 1k
e
'b L

L

m 'bg v

i i
rLi r Rp C R

V

 
 
ôû ñaây ta choïn transistor  coù  :  
  gm=0,01 mho ;      rbb'=0     ; hfe = 100 

  Cb'c = 10p, Cb'e=1000p 
2

2

'
10

10
−

==
m

fe

eb
g

h
r  

Ta coù :  

  610
2

1
==

RC
BW

π
 

 vôùi R = ri //Rp//rb'e  
        C = Cb'e + (1+gmRL)Cb'c + C'  :   C' laø tuï gheùp ngoaøi  
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vaø  
c

o

c

o

ebi Q

C

Q

C

rRprR

ωω
+=++=++= −3

'

10.4,1
2500

1

1000

11111
  

vôùi 
c

c
r

L
Q

ω
=  : heä soá toån hao cuûa cuoän daây   

Do ñoù :  

)
50

)'1110(
10.4,1.(

)'1110(2

1
10 36 CpF

CpF
BW o +

+
+

== − ω
π

 

hay  

 )
50

)'1110(
10.4,1[

10.2

1
)'1110( 3

6

CpF
CCpF o +

+==+ − ω
π

 

hay  

      
6

3

6 10.2

10.4,1
)

10.502

2
1(

ππ
π −

=− ofC  

suy ra :  

111010.1,1

50

40
1

10.22,0 9
9

==
−

= −
−

C pF 

Ta nhaän thaáy :  
C = 1110+C' =  1110pF -> transistor coù caùc thoâng soá khoâng thoûa. Choïn 
laïi transistor coù  
  Cb'c = 2p  rb'e=2500 
  Cb'e = 32p  hfe = 100 

gm  = 0,01  fT = 500Mhz 
Khi ñoù :  
  Cb'e  + ( 1 + gmRL )Cb'c = 54 pF 
suy ra  
  C' = 1100 -54 = 1046 pF = 0,001uF 

Sô ñoà nhö sau :   H
C

L
o

µ
ω

0144,0
1
2

==   
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i i
'

L

>
i LL

V

R
Li r

C

 
 

R = ri//Rp//rb'e  Rp = Qc. Lo.ω = 1,81K 

Aim = -gmR = -0,01.512 = -5,12 > 3,16 : chöa toái öu  
 
4_5 :  

RL

i i=1K

n:1 m:1

1k
L2L1i r

 
Caùc ñieàu kieän : Aim  cöïc ñaïi taïi fo = 30Mhz 
ñeå ñôn giaûn hoùa ta giaû söû n=m  
Sô ñoà caàn thieát keá :  

RL

i i=1K

n:1 m:1

2N422
3

Rg
1k

L2L1i r

 
 
Caùc thoâng soá cuûa FET  : rds = 5K , Cgs = 6p , Cgd = 2p 
    gm = 0,003 mho  
Phaûn khaùng trôû khaùng t aûi :  R'L = n2RL 

Sô ñoà töông ñöông :  

2N4223 
 
 
FET 
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2
i

a g vm g
i '

L

a Cgd(1+gm(rds//R ))2
L'

>
iL

Rrds
CgsL1ri

 
 
ñaët : Ci  = a2[Cgs + Cgd(1 + gm(rds//R

'
L))] 

Giaû söû rds<<R'
L = n2RL ta coù  

 Ci = a2[Cgs + Cgd(1 + gmrds)] = 38a2pF 
Taàn soá coäng höôûng  

 262

122

11

2
)10.30(4

1038

11
πω ===

−aLCL i

o  

hay :  L1a
2 = 0,73.10-6 (1) 

maø  Avm=Aim(rds//R
'
L)/ri =  neân  

 Avm=-agm(rds//R'L) = -agmrds 
vôùi giaû söû rds<<n2RL thì  

  5
1

52 ==>>
K

K

L

ds

R

r
n   hay n2>=50 

Choïn n2 = 64 -> n=8; vì neáu choïn n lôùn hôn nöõa thì Avm giaûm  
Khi ñoù  
 Avm = -1/8.0,003.5.103 = -1,87 
Coù theå taêng Avm 
− hoïn n = 8 vaø m n≠  Khi ñoù a=1/m 

− Neáu choïn m=1 thì :  
Avm=-qmrds=-15 

Khi ñoù Ci  = 38pF neân töø (1) suy ra  
  L1 = 0,73(uH) 
♦ Baêng thoâng :  

)(19,1
10.3810.2

1

2

1
123

MHz
Cr

BW
ii

===
−ππ
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Cho  hfe = 50, hie = 1K , rbb' = 0 
   Cb'e = 10p , Cb'c = 1p 
  RL= 100 ,  C" = 10p 
Maïch coäng höôûng taïi fo = 10Mhz vaø 
BW = 1Mhz 

2

3
10.5

10

50 −===
ie

fe

m
h

h
g  

)(63. MhzBWAGBW vm ==  

4_7  

100

n

L

L

L

"

n2 n1

nL
V

R
+

-

Vi

9K

C

 
Giaûi 
Maïch duøng cuoän caûm keùp  
Ñaët   a=n1/n2 

 
Sô ñoà thay theá  

9K

i
'

B'

(n/n2)
2
C”

)C"

+

- L_
a
_Vbe'

2a Cb m bg v

<
iC

RLRI
i

 
vôùi  Cb  =  Cb'e + (1 + gmRL)Cb'c = 10p + 6p = 16p 

 )(
91

9
//

22

' K
a

r
a

r
R i

eb

+
==  

ñaët  

 pF
n

n
p

n

n
CbaC

n

n
C 16)(10)(")( 2

2

12

2

22

2

+=+=  

Taïi oωω =  thì  

  Rag
i

i
A m

i

L
im −==  

Suy ra  
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2

3

91

10.9
.05,0..

9

1,0

a
aA

r

R
A

K

K

im

i

L
vm +

−==  

  
291

5
a

a
Avm +

−=  

Vì 1≤a  neân ta coù  

 Avm ñaït giaù trò max khi 0=
da

dAvm  suy ra a = 1/3 <1( thoaû ñieàu 

kieän 1≤a )  

Taïi a=1/3 thì ta coù  :   

  7510.10.5
3

1 32 −=−= −
imA   

  
6

5

9

1
91

3
5max −=
+

−== vmvm AA  

Ta coù  

  6

3
10

10.5,42

1

2

1
===

CRC
BW

ππ
 

Suy ra  

  pFC 4,35
10.45002

1
6
==

π
 

maø  

  pp
n

n
p

n

n
C 4,351610.

2

2

1

2

2

=







+








=  

vôùi  
3

1

2

1 == a
n

n
  thì   n/n2 = 1,83 neân ta suy ra  

 n2/n1 = 3; n/n1 = 3.1,83 = 5,5 

suy ra  H
Cf

L
o

µ
ππ

16,7
10.4,35.)10(4

1

)2(

1
'

1227.22
===

−
  

L = L'(n/n2)
2 = 7,16 uH (1,87)2 = 24 uH 
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Rs

RG

RE

10k
RL

4-9

gm = 0,003 mho ;Cgd = 2p
rds = 80K  Cgs = 6p

o
-
>o

o-
>o-

>o

o 2N42
23

2N42
23

RFC

L

ri

+

-

Vi 50K

300

Cc1

RFC

300

15V

Cc2

RFC

+
15V

Cc3

10K

V

 
Sô ñoà thay theá : boû qua caùc tuï gheùp trong cuûa FET gheùp cascode vì taïi 
taàn soá coäng höôûng caùc tuï naøy coù giaù trò trôû khaùng raát lôùn  

11 gVµ
+

-

rds1 rds2

22 gVµ
+

VL
i

i M
L

v
ri
i___

G1

R
CCgsRg1Lr

i

vôùi : 
♦ CM=Cgd[1+gm.rds1]=2.10-12[1+3.10-3.80.103] 

Thay soá   
o A=240 
o Vs2 = -0,9vg1 
o Zo = 152K 

Ñaët  R = ri//Rg1 = 10K//50K = 8,3K 
 C = Cgs + CM = 6 + 3,8 = 9,8pF 
Coäng höôûng neân :  

`  H
Cf

L
o

µ
ππ

25
10.8.,104

1

4

1
1214222
===

−
  

� Baêng thoâng :  

)(95,1
10.8,9.10.3,8.2

1

2

1
123

Mhz
RC

BW === −ππ
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Ta coù  
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s
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v
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ω
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  vôùi  11,510.8,9.10.3,8.10.2 1237 === −πω RCQ oi  

suy ra taïi oωω =  :  

07,11
1010.152

300.10.3,8.003,0.240.
43

3
2 −=

+

−
=

+

−
==

Lo

gm

imvm
Rz

RRAg
AA  

 
4_10 

10k

100

i

L

L

V

RRc C2 L2

R1L1C1

i

 
Sô ñoà thay theá :  

' g vm b1

g vm b2'i L
rbe R

+

-

L2 CC2
Rc

+

-

RbeCR1L1C1

i

 
Vôùi :  

C=Cb'c + (1 + gmRL)Cb'c 
Caùc thoâng soá giaû thieát  cho : 
 fT = 103Mhz  ; hfe = 100  ; rbb' = 50 
 rb'e = 1K  ; Cb'c = 2p 
    suy ra   
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Ñaët :  







===

==
KKK

ebc

L

K

eb

rRR

RRRR

11//10//

//1//

'2

1'
 vôùi eb

oeb

bb

ebeb r
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r
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'

'

''
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ω

 

� Maïch coäng höôûng taïi fo = 100Khz neân :  

)(

1

)(

1

1122 CCLCCL
o +

=
+

=ω  

� Baêng thoâng : 

      )(10.1,3
)(2

1 3

1

Hz
CCR

BW =
+

=
π

 

Ñôn giaûn ta coù theå choïn C1 = C2 , L1 = L2  : Khi ñoù  

 
BWRL

CCCC
O

.2

11
2

1

21 πω
==+=+  

� Nhaän xeùt :  
� Coù theå tính ôû taàn soá giöõa ( boû qua C : C = 0) vi :  

M
Cr eb

o 3,26
1

'

=<<ω  

� Khi doù ta cuõng co keát quaû :  
C1 = C2 = 0,0513 uF 
L1 = L2 = 50 uH 

Suyra :  

7

3

23222

1

10.2
10.1,3

)10.100(2

2

.4

.2
====

π
π
π

π
ω

BW

f

BWL

R oO  

Ta löu yù 2 taàng coäng höôûng nhö nhau neân :  
 R=rb'e//R1 = RL//rb'e -> R1 = Rl = 10k

 

     Suy ra :  
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  HLL µ50
10.2

10
7

3

12 ===  

 )(0513,0
10.1,3.102

1

..2

1
331 F

BWR
CC µ

ππ
===+  

neân C1 = C2 = 0,0513 uF - 38pF = 0,0513uF 
 

� Ñoä lôïi  
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 neân  Aim = (gmR)2  = (0,1.103)2 = 10 

 


