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1. #EH(15 4)
For the circuits given in Figure P1, the device parameters of the nMOSFET are V;=1YV,
A=0VLy=0V", 14,Cox =50 uANV?, WIL =2.0 pm / 1.0 pm.
1-1 (5 %4-) Find the output resistance R, |
1-2 (10 %) If the circuit has a voltage gain vo/v; = -2, find the current /.
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2. FEAUNSZ)
For the circuits given in Figure P2, the device parameters of the nMOSFET are Vi=1YV,
A= 0.01 V', y = 0 V"', 11Cox = 50 pANV?, WIL = 1.0 pm /1.0 pm. Find
2-1 (5 %) the drain current /p.
2-2 (10 4) the volfage gainvg/v;

3. (10 %)
For the circuits given in Figure P3, if the circuit represented by its Thevenin equivalent circuit

has vg = 7.5 V between the output nodes. Find,
3-1 (5 %) the value of the resistance R .

3-2 (5 4" if the circuit represented by its Norton equivalent circuit, find its current source is in

this case.
I 10KQ
-'L N L ]
10V R v, 3




Blorf A2 105 &5 RALARAS R

R BMITAELA EL AAE(—£4) # 38 E>E
THIELEL FLE Aoms Ba(—4k)
BT RLL Bmt Tha(—84)

#eE LT
AFEH LR E S : X AEBER (F) NAEL

4. #FHEA(10 %)
For the circuit shown in Figure P4, the current equation of the diodes are Ip=Is x exp(Vp/ Vr)
and Vr=0.025V, R=25 Q, I= 0.5 mA. Using the diode small-signal model to find the voltage

gainvg/v;
19V

Fig. P4

5. st HAE(16 £)
Figure P5 shows a cascode MOS mitror using all devices with Vi = 0.5V, 2,Cox = 320 pAN?,
V' =58 V/pm, WIL = 3.6 um/0.36 um, and /zer = 100 pA. Find,
5-1 (8 %) the minimum voltage required at the output,
5-2 (8 4) the output resistance R,.
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6. #5416 »)

Figure P6 shows a bipolar current-mirror-
current source

loaded differential amplifier which is biased with a
I'=1mA. The transistors are specified to have Early voltage V4 = 100 V. The
total capacitance at the output node is 2 pF. Please find,

6-1 (8 %) the dc voltage gain.

6-2 (8 %) the frequency of the dominant pole.
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7. HEA(18 5)
Figure P7 shows a common-base amplifier with a voltage

-voltage feedback. The
transconductance of the transistor is set as &n-

The feedback block ha\;ing a gain of u senses
the output voltage and subtracts a fraction from the input. Neglect the Early effect and base
current, please derive:

7-1 (84%-) the input impedance R, in terms of Om 4 and Ry

7-2 (104) the voltage gain Vou/Vs in terms of Ri, Rs, #, and gp,.




