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BIT: [V, (active)=0.7V, |V, | (sat)=0.8V, |V, | (sat)=0.2V; MOSFET: |V/,| threshold voltage.

1. For the circuit in Fig. pl, R, =10KQ, R,=1KQ, calculate V', and V', for V,=3V, and -5V.
- Both BITs have #=100.(20%)
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2. For the circuit shown in Fig. p2, let Vee =9V, R=2TKQ, R,=15KQ,R,=1.2KQ,R.=2.2KQ.
The BJT has =100 and Early voltage ¥,=100V. (in part(a), neglect Early effect)
(a). Calculate the dc bias current 7. (10%)
(b). If the amplifier operates between a source for which R, =10 KQ and load R, =2 KQ, calculate

the input resistance R, ,the voltage gain‘% , and the current gain % (15%)

s

3. The MOSFETs in the circuit of Fig. p3 are matched, with x,C,_, (—I/—Zf)l =u,C, (—I/g)2 =50 ‘%2

and ]V,l =2V, the resistance R = 10MQ

(a). For G and D open, calculate the drain current I, and I, ? (8%)
(b). Through a large coupling capacitor, G is driven from a source v, having a resistance of 1 MQ,
1

calculate the voltage gain% , assuming both MOSFETs withm = ]VA|.= 180V .(12%)

4. For the circuit in Fig. p4 , nMOS withV,=1V and 1, C__ —VE— =0.2 m%z ; R =30KQ, R,=20KQ,

R, =20 KQ2, determine the transition point parameters V, and I,,,. (Here, transition point
means : Vo<V, , O in the saturation region; V>V, O in linear region.) (13%) .
5. (a). Draw the CMOS inverter circuit and indicate the pMOS and nMOS. (4%)
(b). Sketch the CMOS inverter VTC, 1.e. V,, vs ¥V, plot and indicate V,, ,V,,, Vor , Vo -

Define the noise margin NM,, and NM, . (12%)
(c) Draw the two inputs CMOS NAND and NOR circuits and indicate pMOS and nMOS
clearly. (8%)



