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. {10%) Explain (a) drift current, (b) velocity saturation of electrons.

(10%) (a) Draw Ic versus Vcg curve of an npn BJT considering early effect, (b) explain early effect.

(10%) (a) Draw Ip versus Vps curve of an n-type MOSFET considering channel length modulation, (b) explain channel length

modulation.
(10%) Explain (a) zener breakdown, (b)avalanche breakdown of a diode.

(10%) Explain the operational principle of an n-type MOSFET from the effect that is induced by elctrical field.

(a) How does Vgs control Ips? (b)How does Vps control Ips?

(10%) For an npn BJT, the collector current Ic=Is exp{Vee/V1)(1+Vce/Va) Define the small-signal resistance between

collector and emitter, then prove that it equals to Va/Ic?

(10%) The drain current of MOSFET is In= (1/2)(1aCox)(W/L)(Vas-Vor)*. Define transconductance gm, then prove that it is

proportional to square root of Ip.
(10%) Define the condition that operates in the region, (2) active region of BJT, (b} saturation region of MOSFET.

(10%) Explain whether they are hole current, electron current, or combination of both. (a) emitter current of npn BJT, (b)

source current of p-type MOSFET (PMOS).

{10%) The BJT amplifier design has three topologies, common emitter, common base and common collector. (a) Why is the
output not able to be connected to the base? (b) Why is the input not able to be connected to the collector? (Draw the device

symbol and explain.)
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