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QUIZ NO. 5

(Average score = 7.5/10 for those taking the quiz.)

An NPN BJT common-emitter inverting
amplifier is shown.  Assume the parameters of
the transistor are βo = 100, VT = 25mV, and VA =
100V.  (a.)  If IC = 0.5mA and VCE = 3V, find the
small signal model parameter values for gm, rπ,

and ro.  (b.)  Find the numerical value for the
small signal voltage gain, vout/vin, the input
resistance, Rin, and the output resistance, Rout.
Assume ro = ∞ in this part of the problem.

Solution

(a.) gm = 
IC
VT

  = 
0.5mA
25mV   = 20mS

rπ  = βF 

VT
IC

 = 
100

20mS  = 5kΩ ro = 
VA +VCE

IC
 = 

102
0.5mA  = 204kΩ

(b.)  The small signal model for this problem
is shown (note a current controlled generator
has been chosen for this problem).

Using the BE impedance reflection
principle we get,

Rin = rπ + (1+βo)RE

    = 5kΩ + (101)1kΩ = 106kΩ

(RB = R1||R2 is not part of this because it is in parallel with vin and is not a part of Rin.)

Rout = RC = 10kΩ

vout
vin
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vout

ib 





ib
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 = (-βoRC)






1

Rin
 = 

-100·10kΩ
106kΩ  = -9.434 V/V
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