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The basic equations of the output characteristieeddNMOS transistor
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Q1. (25 pts) Consider the following amplifier. The DC and AC load lines of this amplifier are given
below.
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(a) Determine the points Vx and Ix on the DC load line.

(b) Determine the Q point values Vpsq and Ipg, and locate Q point on DC load line.
(c) Draw the AC load line. Indicate the x-axis and y-axis intercepts.

(d) Determine also the point where AC load line passes the LIN-SAT boundary.
(e) Determine the AC small signal voltage gain Ay = vo/vs.

(f) Determine Rin and Rouyt.

(g) Determine the total voltages vp and vy, if vs = 0.1 sin wyt volt.
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Q2. (25 pts) Consider the common drain (source follower) circuit given below.

Vbp Circuit Parameters
VDD = 15 \%
[=1.5mA
R | Rs = 6 kQ
MWN—— | Cs R¢ = 6 kQ
RL =9 kQ
Vs Re i
I Ry Vo Transistor Parameters
1 1 1 - Vin=1V
- - - Kn=3 mA/V2
- Vob Va=60V

a) Determine the quiescent point values Vpsq and Ipq.
b) Determine the small signal parameters gm and I'gs.
c) Draw the AC small signal model of the circuit.

d) Determine the small signal voltage gain Av = v, /Vvs.
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Q3. (25 pts) Consider the following BJT bias circuits.

Transistor Parameters

a) Determine the state of the
transistor in each circuit. p=125
b) Determine the Q point values Vez(om = 08V
Vegsan =02V
IcQ and VCEQ.
c) Compare the circuits (a) and
(b) in terms of the Q-point
stability, when 3 is doubled,
i.e,=250.
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Q4. (25 pts) Consider the common-emitter amplifier given below.

Vce Circuit Parameters
Vee=12V
Rs=1KkQ
R1=75KkQ

R i Rtk
——O RC =

> Fi | + Re=1kQ

WA—] | R, =10 kQ

Vs <+> R, § Cz § R Vo Transistor Parameters

R
E ) Vegon = 0.7 V
B =100
' Va=50V

(a) Determine the Q point values Vceq and Ico.

(b) Determine the AC small signal voltage gain Ay = vo/vs.

(c) Draw the DC and AC load lines.

(d) Determine maximum peak value of the undistorted swing at the output.



