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10. (5%) ZIEREA (EHERE 0", FEImFEX"):
Regarding the Early effect in bipolar junction transistor (BJT) :
(a) It happens when the BIT is operated in the saturation region.
(b) It is caused by the channel length modulation.
(c) It is caused by the reduction of effective base width.
(d) It is caused by the increase of depletion region width of emitter-base junction.
(e) It is caused by the increase of depletion region width of base-collector junction.

11. (5%) 2IFEREAH (EMEFE"0", BHFEEX):
Regarding the Si p-n junction diode:
(a) When the doping concentrations increase, the built-in potential increases.
(b) When the temperature increases, the built-in potential increases.
(c) The depletion region width of an open-~circuit junction increases when the doping concentrations increase.
(d) The saturation current reduces as the temperature increases.
(¢) When a reverse-biased p-n junction is illuminated, it functions as a solar cell which converts light to electrical energy.

12. (15%) Consider the circuit in Figure A. Assume the two transistors, Qi
and Q, are identical. Both transistors have the threshold voltage Vi =

VDD=3V

0.6 V, process transconductance parameter pCox = 200 pA/VZ, channel

ength L = 0.8 um and channel width W = 4 pm. Let the drain of Q, is R, =40k 5

connected to the gate of Qi and Q2 Neglect the channel length Vp2 o—d

modulation effect. IDZl

(a) (3%) Which region is the Q operated in? Why?
(b) (4%) Calculate Vp (the drain voltage of Q).
() (5%) Calculate V2p (the drain voltage of Q).

(d) (3%) Which region is the Q; operated in? Why?
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