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1. For the circuit in Fig. 1, use superposition to find Vo in terms of the input
voltages V1 and V2. Assume an ideal OP Amp. (12%)
For V=10 sin(2 7 x60t)-0.1sin(2 7 x1000t), volts
V>=10 sin(2 7 x60t)+0.1sin(2 7 x1000t), volts
2. The differential amplifier in Fig. 2 uses transistor with §=100. Evaluate the
following: (12%)
(a) The input differential resistance Riq.
(b) The overall differential voltage gain Voa / Vsig (neglect the effect of 1o)
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Fig. 2

Fig.1
3. The NMOS and PMOS transistors in the circuit of Fig. 3 are matched with
ko’ (Wo/Ln)=ky (Wy/Lp)=1mA/V? and Vir=-Vip=1V. Assume =0 for both devices,
find the drain currents ipn and ipp, and the voltage Vo for Vi=+2.5V, and -2.5V.
- (15%)
4. We want to analyze the circuit of Fig. 4 to determine the small-signal voltage
gain Vo/Vs, the input resistance Rin, and the output resistance Rout. The

transistor has 5 =100. (12%)
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Please explain the following:
(a) Short Channel Effect. (5%)
(b) Avalanche breakdown. (5%)

6.  Assuming the diodes to be ideal, describe the transfer charactetistic of the circuit
shown in Fig. 5. (12%)

7. For the circuit in Fig. 6, it is required to determine the value of the voltage Vg
that results in the transistor operating (a) in the active mode with Vee=5V; (b) at
the edge of saturation; (c) deep in saturation with Brorces=10. For simplicity,
assume that Ve remains constant at 0.7V. The transistor B is specified to be 50.
(15%)

Vee= 10V
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6. Find Id(drain current), gm(transconductance), ro(output resistance), Ao(open
circuit voltage gain) , Cgs(gate-to-source capacitancd, Cgd(gate-to-drain
capacitance) for an NMOS transistor fabricated in the 0.18-um CMOS
technology specified in the following Table.1. Let L=0.18um, W=1.8um, and
Vov=0.2V. (12%)
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Table.1
08 m 0.5 m 0.25 ym 0.18 pm

Parameter NMOS ~ PMOS  NMOS  PMOS  NMOS  PMOS  NMOS  PMOS
) 15 15 ] 9 6 6 4 4
C,{{Tljm’) 23 2 38 18 58 58 8.0 8.0
fem’iV-5) 550 20 500 18 460 160 450 100
WG, (uANY 107 5 190 8w T 8
Y (V) 0.7 07 07 08 04 06 08 -04
Vap (V) 5 5 33 33 25 25 18 18
Vil (Vipm) IA 20 2 10 5 6 5 6
C,, (fFlum) 0.2 0. 04 04 03 0.3 037 0B




