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1. A transistor amplifier has the transfer characteristic
v, = 10 — 10~ 114
which applies for v; = 0V and v, = 0.3V. Find the limits L_ and L, and the
corresponding values of v;. Also, find the value of the dc bias voltage V; that resuits in
V, = 5V and the voltage gain at the corresponding operating point. {12pts)

2. Consider an op amp using a bipolar junction transistor and having f, = 1MHz (unity-gain
bandwidth), R,,=IMQ (differential input resistance), R,.,=100MQ (common-mode
input resistance). Sketch an equivalent circuit of the input impedance of a non-inverting
amplifier with a nominal gain of 100. (10pts)

3. Consider the circuit shown in Fig. 1. A string of three diodes is used to provide a constant
voltage of about 2.1V. We want to calculate the percentage change in the regulated voltage
caused by (a) a +10% change in the power-supply voltage and (b) connection of a 1k(2
load resistance, Assume n=2 (the constant in the i-v diode equation). (10pts)



Fig. 1

4. The transistor in Fig. 2 is specified to have B in the range 50 to 150. Find the value of Rg
that results in saturation with an overdrive factor of at least 10. (10pts)

+10V

Fig, 2

5. Design the circuit in Fig. 3 to establish a dc voltage of +9.9V at the source. At this
operating point, what is the effective resistance between source and drain of the transistor?
Let V, = —1V (threshold voltage) and K = 0.5 mA/V> (conductance parameter). (10pts)

Fig. 3

6. Fig. 4 show the circuit of a simple operational amplifier. Terminals 1 and 2, shown
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connected to ground, are the op amp’s input términals, and terminal 3 is the output

terminal.

(a)Assume B> 1 and |Vpg|=~ 0.7V. Find I, I,, I3, and ;. Note Qg has four times
the area of each of @y and Q3. (12pts)

(b)Calculate the quiescent power dissipation in this circuit. (8pts)

(c)If transistors @, and @, havef = 100, calculate the input bias current of the op amp.
(8pts)

(d)What is the common-mode range of this op amp? (8pts)

+I5V
4

=15 ¥

Fig. 4

7. The high-frequency response of an amplifier is characterized by the transfer function

S
1 —
10°
FH (S) = g 5
\,-":’f (1 + 104)(1 + 4_ . 104)

Determine the 3-dB frequency approximately and exactly. (12pts)



