ELE338 Electronics I Exam 2 F2019

1) BJT Biasing

d)

—0 10V BITP
arameters:
R 2k t e Vr=30mV
Veeg=0.7V
Va=o
R2 1k B=100

If R2=2.7 kQ, find a value for Ry such that Ico=2 mA.

If the equivalent base resistor Re is 4 kQ (not the solution of the above question),
how much would Icq change (in %) if you were to double the values of Ry and R2?

If Re is 4 kQ, how much would Ice change (in %) if you were to double the value of
Rg?

If Rz=o0 while Rk is kept at 1 kQ, find a value for Ry such that Icg remains at 2 mA.

2)

Common Emitter Amplifier

010V

47k |c¢ 29k BJT Parameters:
, | Vr=30mV

CII ! l_i VBeg=0.7V
| Co Va=o0

VS()_I " / Vo g 100k p=100

Rin 5k

Assume that the 2 caps act as AC shorts for the frequency range of interest.
Derive values for Ico and Vcro.

Sketch the small signal equivalent circuit and find a value for the transistor input
resistor rie or rze (Describe the transistor collector current as Bib and clearly mark ip).

Derive a value for the input resistance Rin seen at the base of the transistor.

Derive a value for the voltage gain Av=v/vs.




3) Common Collector Amplifier

BJT Parameters:
Vr=30mV
Veeg=0.7V
Va=o0

B=100

Vs is an ideal AC voltage source.

a) Find values for the transistor Q-point parameters Ico and Vcrg.

b) Assuming linear operation, what is the maximum amplitude of v, this amplifier can
support?

c¢) Derive an expression and a value for the input resistance Rin seen at the base of the
transistor (Assume that Co acts as a short for the frequency range of interest).

d) Find a value for the AC current gain Ar=ir/is of the depicted amplifier. (Assume that
Co acts as a short for the frequency range of interest).
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