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QUIZ NO. 9 - SOLUTION
(Average score = 8.6/10 of those taking the quiz)

Assume that the small-signal parameters of the
BJT amplifier shown are g, = 10mS, r, = 1k€2,
re=0,r,=0,C,=10pF, and C, = 1pF.

a.) Find the midband voltage gain of this
amplifier, V, /V,

b.) Find the value of the upper -3dB frequency,
fH, in Hz, first using the Miller approximation
and secondly using the open-circuit time
constant approach.

c¢.) Which of the two answers for fi in part b.)
is the most accurate and why?

F04Q09P1

Solution

Rg=1kQ2
C. - + | \
a.) The small-signal model I'm= n= V
for all three parts of this Vin 1kQ<Z 10pF T Vbe Rc= out
problem is shown. 8mVbeY 20k€2 201(9

The MBG is, FO4QO9Sl

out(o) '
(0) = 'gm(RC”RL) % +RS =-50 V/V

b.) The Miller approximation gives the following capacitance between gate and source.
Ceq=Cr+[1- 8,(RIRp)] C,, = 10pF + (1+100)1pF = 111pF.

1 1 18.02x10°
g = (RS ”r”)ceq = OSKlllpF = 18.02 Mrads/sec. %fH = 271 =2.87/MHz
The OCTC approach requires finding R, and R0 V
These are found as,
RCJL'O = Ri = SOOQ
R.,oH="2 Reg= Vbe Rc=2>R. =
cuo = - 500Q] - Vbe 20kQ[ 20kQ
Vi= Vet +8,,Vpe) 10kQ = 1R, +(Iy + 8, I 1R ;)) 10KQ F04Q09S2
V
Re0= I_: =Ry + (14 8,,R,)10kQ = 50092 + (1+5)10k€2 = 60.5k€2
1 1 6
OH = Riz0Cr + RyoC, = 500-10pF + 60.5K-1pF = 13-27x107 rads/sec.
15.27x10° :
Thus, fy == 5,  =2.43MHz However, since the RC products are poles we can

solve for the poles as (1/R.;o C -1=200 Mrads/sec and 1/R, o0 C,)'=16.53 Mrads/sec.
The dominant pole is —16.53 Mrads/sec which give f; = 2.63MHz

c.) The answer given by the OCTC method is probably more correct because the
impedance of C,, at wy for the Miller approach turns out to be (1/18.02 x100.10712) =
55.5k€2 which is not all that much greater than R; IR~ = 10k€2.



