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QUIZ NO. 8 - SOLUTION

(Average score = 7.5/10 of those taking the quiz.)
rz and f# of the BJT shown are 1k€2 and 100,

+10V
respectively. Find the numerical value of all zeros,
poles, and the midband gain for the voltage transfer Ryr=
function, Vgui(s)/Vin(s). What is the lower -3dB 10kQ S G |:| LpF
frequency? [ i
Solution R3 =23 Vou
The small signal model for this problem is: 10k€2<*_
Iy BIb C = L -
. [| 2 C =
SV T T3 100uF
Vin ng C == R, R3 Vout
o o
Vout (Vout)(l_b) -BRoR3 1
Vin =\ Ip \Vin) = L R/sCy
Ro+R3+ G, )| 7ot (145) 1
R+ E
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SRIR3 s S*Ri1Cy ( s ) s+wg
= \ra(R2+R3) 1 r(HB)R, | = Ao\srawn)\s+or
¥ Co(Ro+R3) )\S* T 1R Cy
where
SRollR3  -100-5kQ 1 1
0= I'n = 1kQ =-500V/V w] = Rlcl = 201(9.100“1: = (.5 rads/sec
(+HR; 101-20
w1'=w| 1+ T )= 0.5{1+ ™3 = 1010 rads/sec
and
1 1
w) = CZ(R2+R3) = ZOKQIMF = 50 rads/sec
Therefore,

| Zeros at s=0 and s=-0.5 rad/sec|

| poles at s = -50 rads/sec and s = -1010 rads/sec |
| Midband gain = A, = -500V/V |

The lower -3dB frequency is

wp, = \/502+10102 -2(0.52) = 1018 rads/sec or f7, = 161 Hz




