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1. Briefly explain the meaning of the lollowing terminology.

(a) (5%) Channel-length modulation.

{b) (5%) Body eflect.

(c) (5%) Short-cireuit transconductance.

(d) (5%) Zever breakdown.

2. A uniform n—type piece of silicon with a length of I m and a cross section area of A m? sustains a voltage
difference of ¥ volt. The mobilities of electron and hole are p,, m?/(V- s) and p, m2/(V.- s), respectively.

(a) (10%) Compute the velocities of electrons and holes in this material.

(b) (10%) I( the doping level is Njy m™3 and Np > n; where n; is the carrier density in intrinsic silicon.
Pind the total current density flowing through the device.

(c) (5%) Is it possible the drift current, of hole is equal to the drift currént of electron in an n-type silicon?

3. (15%) Consider the circuit shown in Figure 1, where Is = 6 x 1078 A, J; = 2 mA, V¢ = 26 mV, and
Va = 00. Determine the value of Vg,

4. (25%) Consider the circuit shown in Figure 2, determine the voltage gain and input/output impedances
under the assuraption V4 = oo and Cp is very large. :
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Figure 2

5. (156%) Consider the circuit shown in Figure 3, the parameters are fnCoq = 200 wA/VE, W/L = 20/0:18,
) =0, and Vg = 0.4 V. Determine the value of Vp such that M) operates at the edge of saturation region,

Vpp= 1.8V
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Figure 3




