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1. A drift current density of 120 A/cm? is established in n-type GaAs with an applied electric
field of E = 12 V/cm. Determine the resistivity of the semiconductor. (5%)

2. As the circuit shown in Fig. 1. Let the cut-in voltage V, = 0. Plot the vo versus v, over the
range-10 v, +10V. (5%)
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3. Calculate the small-signal (1) input resistance Ry, (2) output resistance R, and (3) voltage gain
Av =VolviasshowninFig. 2. Let: =100andVa= . (15%)
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4. Asthe circuit shown in Fig. 3, let CoWIL) =2 mA/V?, Viy=2V, =0, Cgs=5pF, and Cyy
=1 pF. Find (1) the equivalent Miller capacitance and (2) the upper 3 dB frequency. (15%)

Fig. 2
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5. Derive the differential voltage gain (vo/vg) of the circuit as shown in Fig. 4. (10%)

Fig. 4
6. Determine the logic function at the output Y of the circuit as shown in Fig. 5. (10%)

Fig. 5

7. Find the transconductnace transfer function Ag = io/vs of the circuit shown in Fig. 6. Assume
that hFE =100, VBE(on) =07V, and Va= . (200/0)

Vio

Vs

Fig. 6



0< ,£670- S Oas5,
=W 0,0 S - =w,0. 33333 #3 "e 3

8. For the circuit shown in Fig. 7. Let Ving = Vine = 2V, nCod(WIL)1 =  1Co(WIL), = 8 MA/V?Z,
and ;= ,=0. Find (1) the transconductnace gn, of transistor M;, (2) the Q-point drain
current of M, and (3) the overall small-signal voltage gain Ay = vo/vi.  (20%)

Fig. 7



