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1. In the circuit in Fig.1 with transistor parameters # =180 and ¥, =, design the
bias resistors R, and R, to achieve maximum symmetrical swing in the output
voltage and to maintain a bias-stable circuit. The total instantaneous C-E voltage
is to remain in the range 0.5<v. $4.5V and the total instantancous collector

current is to be i, = 025mA. (R, // R, =1.81kQ) (25%)
V=45V

Fig.1

2. For the circuit shown in Fig2, the transistor parameters are: [, =6mAd,
IVP| =2V, and A=0 . (a) Calculate the quiescent drain current and

source-to-drain voltage of Q1 (10%) (b) Derive the expression of the overall
small-signal voltage gain. (15%)

VDD=20V
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3. For the MOSFET circuit shown in Fig. 3, the transistor parameters are : —;—- 1,C.. —PE-= 1mA/V?,

Vin=1V, A=0, Cge=2pF, Coa= 0.5pF.

(a) Calculate Ip, g, (5%)

(b) Draw the simplified high-frequency equivalent circuit. (5%)

(c) Find the midband voltage gain. (5%)

(d) Calculate the equivalent Miller Capacitance. (5%)

(e) Determine the upper 3dB frequency for the small-signal voltage gain. (5%)

o V.=3.3V
+— Je
R =30KQ R,=3KQ2
R~=1KC) Cc=10pQ =
Vi |
9 Ry=20K()
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Figure 3 Figure 4

4. Figure 4 shows a basic two-transistor pnp current source. The transistor parameters are :

=150, Veg(on) = 0.6V, and ¥4 = 50V. The transistor value of R; is designed at 9KCQ.
Determine /o for (&) Vecz = 0.6V, (b) Vec: = 2V. (10%)

5. Consider a four pole feedback loop system with a loop gain given by

. B(10*)
(

1+ j-l-{);-)(u j-l-'g;)(Hj-l%;J(H "i{?)

Determine the value of 4 and the frequency that produces a phase margin of 45 degrees. (15%)




