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1. Please define the following terms.

(2) Depletion region (% % &) of a diode (=—4=2¥) (5 points)
(b) Drift current (38% & ) (5 points)
(c) Diffusion current (34 & %) ' (5 points)
(d) N-type doping (N-H#7) 7~ (5 points)
(e) P-type doping (P-H#F) _ — (5 points)
(f) Electron (& F) Y (5 points)
(g) Hole (‘& :r) T A (5 points)
(h) FET (354 € & 48) (5 points)
(OBIT(#HFES5) (5 points)
() CMOS Technology (Z.# X 4 %% # 4i7) (5 points)
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- The drain-source current (Ipg)of an NMOS FET at small drain-source voltage

= i 1 %V o — o
(Vps) is equal to IDS=;L1,1CM—T_.:{EIYGS = Vi) Vps = Vil. At small Vi, the

transistor can be viewed as a resistor (R,y), with the resistance depending on the

- o e = SR
i gate-source voltage (Vgs). Prove R, is equal to e W

uncox _E(VGS 7 VTH)

(20 points)
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- Fig. 1 shows the small-signal model including channel-length modulation of an
NMOS FET operated in the-saturation region. Prove the output resistance r, and
transconductance gy, can be represented as follows:
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(k) &=, C T (Vas—Vig) (15 points)




