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The basic equations of the dutput characteristics of an NMOS transistor

Vas Vbs Ip
1) Vos <V = 0
a) Vps < Vgs - Vm K, [ 2 (VGs _VTn)VDS _VI%S]
i1) Vs > Vn
b) Vas - Vi < Vps K, (VGS — Vi )2
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Q1. (20 pts) Consider the following BJT amplifier.
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Circuit Parameters
Vee=15V
R1=400kQ
R2=220kQ
Rc=2kQ
RL =40 kQ
C1=50puF
C2=50 uF

Transistor Parameters
Veeoon) =0.7 V
Vr=26 mV
B=100
Va=o0

i.  Determine the small signal parameters and draw the low frequency small signal model.

ii. ~Determine the lower corner frequency.
iii. Find the midband voltage gain.

iv. Plot the low frequency magnitude response.
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Q2. (20 pts) Consider the BJT amplifier circuit given in Question 1 above.
i. Draw the high-frequency equivalent circuit.
ii. Simplify the high-frequency equivalent circuit.
iii. Determine the higher corner frequency.
iv. Plot the overall frequency response.
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Q3. (20 pts)

For the power amplifier given with

Ve
q Vee=15V,Ri=15 Q and Ve sany= 0 V.
a) Draw the DC load line and determine the class of the power
§ R amplifier.

b) Determine I¢q assuming the Q-point is at the center of the DC

load line and
VS o l:
Now consider

ic(t) = Icq+lcp sin ot and Iep = 0.5 A.

c) Calculate the power driven from the source Pcc,
d) The power dissipated over the load Ry,

P e) The power dissipated over the transistor Pr,

= f) The power efficiency 1.

g) Repeat (b), (c), (d) and (e) for Icp = 0.25 A.

h) Repeat (b), (¢), (d) and (e) for Icp = 0 A.
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Q4. (20 pts) Consider the differential amplifier given below. The output vo is taken from the collector of Q..
(a) Determine the value of Rg to set I as given below. (Check whether the transistors are in forward active

or not.)
(b) Determine the DC value of the output voltage Voq.
(c) Find the differential-mode gain Aam = vo/Vim.
(d) Find the common-mode gain Acm = vo/Vem.
(e) Find CMRR.
() Ifvy=2sin(2m*75t) + 0.2 sin(21m*1000t) volts, and
V2 = 2 sin (2m*75t) - 0.2 sin(21*1000t) volts,
find the total voltage v, .
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Q5. (20 pts) Consider the feedback amplifier given below.

OPAMP Parameters
Ry Ry A=103
Rin =100 kQ
i O +
Vin v Roue =200 Q
0 Ri=1K
= R, =100K

a) Identify the type of feedback,

b) Derive the expressions for the closed loop gain Ay=v,/vin, input resistance Ry and output resistance Ry
c) Compute the values of the closed loop gain A.s, input resistance Ry and output resistance Roy

d) Comment on the effect of feedback on the input and output resistances.

e) Now, assume OPAMP is ideal (Ri» = 0 and Ro.: = 0) and re-compute the closed loop gain Ay.
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