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1. Draw the high frequency model for the BJT (neglect 1, : base parasitic resisténce) , Ic
(derivation is necessary) | ' ‘ «—
(a). Derive the current gain transfer function A(s) =1, / I, (8%),
- define the 3dB :frequency (@;), unity gain frequency (@, )
and zero frequency(w,) in terms of BJT parameters (6%). IbTG
(b). Sketch the Bode plotIA(ico)| s VS @ (logscale), '

and indicate w;, w,; and @,.(6%)

2. (a) Sketch the small-signal equivalent circuit.(3%) (refer to Fig. P2)
(b) Derive the output resistance R, in terms of MOS parameter and Rs. (11%)
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Fig. P2 Fig. P3
3-Refer to Fig. P3, nMOS, V,, = 1.5V, kW W/L =11, C,, WL = 025 mA/V?, V, = 50V(= %)

(a). Draw the DC equivalent circuit; calculate DC current Ip. (Neglect channel length
modulation for DC calculation.)(9%) -

(b). Draw the small-signal equivalent circuit. (3%). Calculate voltage gain 4, = Yo (9%.) 'énd R, (5,%) .
v, » .
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4. (a). Define vy = vg; - vgy, V7 =kT/q, derive the collect currents ic;and ic, in terms of
vig, V1 and bias current I ...etc.. (10%) (Derivation is necessary.) (Fig. P4)
(b). Given vg; =0.5 via, vpy=-0.5 vig, ¥q <<2 V7 o,I=1mA, BJT £=100, Rc=10k(), define v, = vez = Ve,
calculate the small signal differential vol tage gain vo/ via.(10%)

Fig. P4 - _ Fig. P5 (ideal OP)

5. Derive the transfer function % for the Fig. P5. (20%)
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