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The basic equations of the output characteristics of an NMOS transistor
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Q1. (25 pts) Consider the cascode amplifier given below.

Vbp Circuit Parameters
Vpop=12V

R, =10 kQ
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Cq Rp= 0.5 kKQ.
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(a) Assume Ipgz=2 mA and Vps; =4V, Vpsz= 5V, and R = 20 kQ, find Rp, R1, and R:.
(b) Determine the small-signal parameters (i.e., gm and r,) for each transistor.
(c) Determine the overall small-signal voltage gain Av=vo /vs.
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Q2. (25 pts) Consider the common emitter amplifier given below.

Vee Circuit Parameters
Vee=12V
R;=100K
R,=15K

R
S T Rs=1K
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W—| + e
B R;=12K

R
Vs Q‘b § R2 R Cz § L vo Transistor Parameters
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=

a) Determine the midband voltage gain.

b) Choose the capacitors Ci, Cz2, and C3 such that the corresponding break frequencies
f1=0.01Hz, f2=2 Hz, f3=20 Hz.

c) Sketch the magnitude Bode plot on the logarithmic graph paper given plot.
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Q3. (25 pts) Consider the common source amplifier given below.
(a) Determine the beta corner (cut-off) frequency of the transistor.
(b) Determine the small signal parameters r,, gn and r, of the transistor.
(c) Determine the high frequency corner frequency of the amplifier.
(d) Sketch the Bode magnitude plot of the high frequency behaviour of the amplifier over the
logarithmic paper given below.
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Q4. (25 pts) Consider the class-B amplifier given below.

Ve Circuit Parameters
Vee=12V
R.=10Q

£=100
+ 0jc = 10 9C/W (Thermal resistance between junction and case)

Oca = 80 °C/W (Thermal resistance between case and ambient)
Vs

Q2 RL  vo

pop _ Heat Sink

= Ocu = 6 °C/W (Thermal resistance between case and heat-sink)
6%= 8 °C/W (Thermal resistance between heat-sink and ambient)
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Assume the transistors are ideal with Vezion) = 0 and Veszeon = 0, and the input is a sinusoidal
vs = Vp sin oot volts

a) Determine the amplifier efficiency n when Ve =6 V.

b) What is the value of Vp to get maximum efficiency? What is the efficiency n then?

¢) For which value of Vp, the power dissipation over any transistor is maximum?

d) If the ambient temperature Ta= 25 °C, what will be the maximum junction temperature (i) without
heat sink, (ii) with heat sink?
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