Lecture-2

Common Emitter, RC Coupled and
Common Source Amplifier



Short-circuit time-constant method (SCTC)

 To determine the having n
coupling and bypass capacitors:

1
W, = Z = C

R, = resistance at the terminals of the ith capacitor C; with all
the other capacitors replaced by short circuits.




Common-emitter Amplifier

Vee = 12V
Given :
Q-point values : 1.73 Ry R¢ C
30 k2 2
mA, 2.32V 43Kk |E—9—0 v,
B=100,V,=75V Y 0.1 uF
 VVVv—IT 9 R,
1kQ 2 4F
! | 100 k2
Vg C_) R, §
Therefore, 10 kO Re ~Cs
1.3k 10 4k
r, = 1.45 kQ, s .

r, =44.7 kQ




Common-emitter Amplifier
- Low-frequency ac equivalent circuit
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e
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In the above circuit, there are 3 capacitors (coupling plus bypass capacitors).
Hence we need to find 3 resistances at the terminals of the 3 capacitors in
order to find the of the amplifier circuit.



Circuit for finding R

Replacing C,
R wnere and C; by
short circuits

Ris =Rs +(F

1 1

= =225rad/s
RsC, (2.22kQ)2.004F)



Circuit for finding R

o RoutCE

Replacing C,
and C; by
R, =R+ short circuits _ .7k)=1 AKO
RS
! = L =96.1rad/s

R,sC, (104kQ)0.1004F )



Circuit for finding R

|
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Replacing C, |
and C, by
short circuits 50882 -y : | RellR
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! RoutCC
1 1

= =4410rad/s
RC; (22.7Q)104F)

Ry = R R, = 88202




Estimation of m,

3
a)zz 1 =225+96.1+4410=4730rad /s
-T4&~RC
=1 IS ~i

_

= = (53 Hz
27T

fL



Common-base Amplifier

Re 47 uF 1 uF
—\WM\— € T / [§ Yo
100 2 C C,
1
- Re Rc R
Vs ( 43k 22 k2 75ks2
B Vee - +Vee -
Given:
Q-point values : 0.1 Therefore,
mA, 5V g =3.85mS, r, = 700 kQ

B=100,V,=70V r =260



Common-base Amplifier

- Low-frequency ac equivalent circuit

\ Cl\ &_l & gvo




Circuit for finding R

Replacing C, A
by short
circuit

§RC”RL J

inCB

I
I
I
I
I
I
A,
IR
I

Ry =R +(Re|Rycs )= Re +£RE . rﬂﬂ] —100+(4300/0.26)=100
_I_
1 _ - =2.13x10" rad /s
R.C, (100Q)4.7uF)



Circuit for finding R,

R u
Replacing C; <« outCB ﬂRZS
by short circuit _Z l
Rs || Re Re R,

Rys = Ry +(Rc||Roucs) = R +Re = 75k +22k = 97kQ

1 = 1 =10.309rad /s

R,C, (97kQ)1uF)




Estimation of o,

2
W, = Z 1 _ 2.13x107° +10.309=10.309rad /s
- =1 RiS(:i

f, =2 —164Hz
27T



Common-collector Amplifier

+Vee
ANAN Y4
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_VEE
Given:
Q-pointvalues: 1 mA,5V Therefore,

B=100,V,=70V

r, = 2.6 kQ, r, =70 kQ



Common-collector Amplifier
- Low-frequency ac equivalent circuit




Circuit for finding R

RinCC
R, FRis o l ( Replacing C,
W by short circuit
|

Rg §: \\
' 2 RIR
T
Ris = Ry +(Re|Ruce) = Rs +(Ro[r, + (B+1)r,| Re|R))
=74.43KkQO)
1 1

= =136.18rad /s

R.C, (74.43kQ)0.14F)



Circuit for finding R

Replacing C,
by short circuit
Ry = Rs || RB§

=47.038kQ2

R, +T
Rys =R, +(REHR0utCC): R, +[RE TE+1” Hroj
L = L =0.213rad /s

R,.C, (47.038kQ)100.F)



Estimation of o,

2
o, =3 1 _136.18+0.213=136.393rad /s

i=1 "NS™i

27T

f, = 21.7Hz



Example

Given:
Q-point values : 1.6 Vee = 10V
mA, 4.86 V T
B=100,V,=70V
Therefore, 62 E}Q § Re C,
|
r=1.62kQ, r,=43.75kQ, g, = - 22k I v%
61.54 mS A7 0.1 uF
IS R
6002 0.1 uF -
Vs H 10 k2
"z § R ~C
Determine the total low-frequency 22 k2 5 ’\10 ilF
response of the amplifier. . 10k o




Low frequency due to C, and C, C,

| Low frequency dueto C, |
Ris = Rs +(Rs|r. )= 600+ (16.24k|1.62k ) = 2.07 kO

Ry = R/|R, =16.24kQ
1 1

' T RC,  2e(2 0Tk OaE) o TR
|__Low frequency dueto C, |
R,s =R, +(Rer, ) =10k +(2.2k|43.75k ) =12.09 k2
1 1

f. =131.64 Hz =132Hz

2 " 21R,C, 27(12.09kQ)0.14F)



Low frequency due to C;

:1kH1.62k +0.58k 21320

101

r +R.,

L+1

Ry = Ry||Rs = 0.58kQ

1 1

fo = = =746.5Hz = 747 Hz
° 27R,C, 27(21.32Q)104F)




