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1. sHEA(10 %)
For the circuit given in Figure P1, an operational amplifier with limited differential gain As = 100
isused. FRI=1kQ, Ro=4kQ,R:=1kQ,R;,=4kQ,V;=1Vand V; =4, find the output

voltage V..
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2. #HEM(15 5)
For the circuit given in Figure P2, the device parameters of the NMOSFET are V;=1V, A=0 V-,
7 =0V, 1urCox =200 pAN?, WIL = 10 um /1 um and drain current Ip= 1 mA. If R;=2 kQ, R;=4
kQ, R;=1 kQ, Find the following,
2-1 (5 #°) the value of the output resistance R..
2-2 (10 %) the voltage gain vo/ vi.

3. #HEAO0 o)
For the circuit shown in Figure P3, the current equation of the diodes are Ip=Is x exp(Vp/2VT)
and Vr=0.025V. Using the diode small-signal model to find the voltage gain V/V;

[Hint: Find the location of the nodes Voand V] R
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Fig. P3
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Figure P4 shows a npn BJT amplifier. The transconductance of the npn transistor g, =20m A/V,
A=100and vgr=0.7 V. IfR;= 10 kQ, R;=10 kQ, R;=3 kQ, Ry= 4 kQ, Neglect the Early effect,
please find the following:

4-1 (54r) Calculate the value of the amplifier input resistance R,,.

4-2 (54) Find the voltage gain V,1/V; .

4-3 (54) Find the voltage gain Vo2/V; .
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Fig. P4

HEA(14 %)
Figure P5 shows a common source amplifier with a current-source load implemented with a
p-channel MOSFET Q.. Both Qs and Q operate in saturation. The amplifier is fabricated in a
process for which 1nCox = 24,Cox = 0.2 MANZ, V4, = [Viapl =20 VIum, Vin = -V, = 0.5 V, and
Voo = 2.5 V. The two transistors have L = 0.5 um and are to be operated at a current Ip of 0.1
mA with two transistors operating at overdrive voltage |Vou] = 0.2 V. Please find the required
values of the following.

5-1 (4 %) Ve.

5-2 (4 %) (WIL)1, and (WIL)2. (578 2 &)

5-3 (6 %) Voltage gain Av.
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6. +EA(16 %)

6-1 (4 4+) For vgi =vs2 =0V, find Vs for each of Qs and Q..
mode range, Vcum mex and Vew min. (4-F%8 2 &)
single-endedly, find |Adf and |Acm|. (-F% 2 %)

the drain resistances, find |Ad and |Acm|. (5F %82 %)
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Fig. P6
7. s E8(20 »)

account only when calculating output resistance.
7-1 (10 %) Find the value of close-loop gain Ar = lo/ Vs.
7-2 (10 %) Find the value of output resistance Ror.

Figure P6 shows a PMOS differential amplifier and both Qs and Q2 operate in saturation. Let Vi
=-0.8V, and k(WIL) = 12.5 mA/V2. Neglect channel-length modulation.

6-2 (4 %) If the current source requires a minimum voltage of 0.4 V, find the input common
6-3 (4 ) The current source has an output resistance Rss = 40 kQ. If the output is taken

6-4 (4 %) Following 6-3, if the output is taken differentially and there is a 1% mismatch between

Fig. P7

Figure P7 shows a feedback transconductance amplifier. For the case of gms = gmz = 5 MAN,
Rp =1kQ, ro2 =20 kQ, Rr =100 Q, and R. = 1 kQ. For simplicity, neglect ros and take ro; into




