Electronics Il, Spring 2018 Exam1 Solution 2018/3/30
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Solution (DC Analysis): We find, for each stage,
Rty = Ry||R>, = 55|31 = 19.83kQ

and

V. —( % N (e (5) = 1.802V
HE\R AR \31455 B

Now
VTH — VBE(OI]) 1.802 —0.7
B0 = Rin + 1+ ARz 19.83 + (201)(1) “
so that
ICQ = 0.998 mA

Solution (AC Analysis): The small-signal diffusion resistance is

_ BVr _ (200)(0.026)

b =521k
= 0.988

T

The input resistance looking into each base terminal is

Ri =rz+ (14 B)Rg =521+ (201)(1) = 206.2 k2
Solution (AC Design): The small-signal equivalent circuit is shown in Figure 7.74.
The time constant of the first stage is

T4 = (R||R2||R:)Cey
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Figure 7.74 Small-signal equivalent circuit of two-stage BJT amplifier with coupling
capacitors for design application

and the time constant of the second stage is
T = (Rc1 + Ri||R2(|R:)Cc
If the 3 dB frequency of each stage is to be 20 Hz, then

1 1
= = —7.958 x 1073
27 fran  27(20) % s

Ta = Tp

The coupling capacitor of the first stage must be

_ Ta 7958 x107°
T RiIRIR;  (55]131]|206.2) x 10

Ce = 0.44 uF

and the coupling capacitor of the second stage must be

P 5 B 7.958 x 1073
T Rei +RIR:IR: (2.5 +55]31]1206.2) x 10°

= 0.386 uF
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(R | 7.92
v, = —2|(12) ={ (12)=09502 v
R, +R,+R, ) 58.8+333+792)
Neglecting base currents
9502 -0.
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I 0.5
g = I_C - ﬂ =19.23 mA/V
m V. 0.026

From Eq (7.119(a)).
Tpr = \Rs HRm”f} ) :Cm "‘Cm)
Ry = R,||Ry =33.3|7.92=6.398k Q
Cyn =2C,; =6pF

Then
T :(1|6.398 52)x10% x(24+6)x10™ = r,, =22.24ns
1 1
fH}r =

= = f,. =7.15MHz
277, 27(2224x107) Jr

From Eq (7.120(a)).
r,, = (Re|R,)C,, = (7.5]2)x10° x3x10™ = 7, =4.737 ns
1 1
- _ = f,, =33.6 MH
Jm =5z r,, 27(4.737x107) T =3 ‘

From Eq. (7.125).

Ryl . 6.40(5.2
[4,],, = g (Re||R, {RB#} - (19_23)[?.5|2[ﬁ}

mlrm + R 6.40




