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1. 3 EA(10 %)
Assuming ideal op amplifier as shown in Fig. P1. If R =1 kQ, R2=10kQ, R3=1kQ, R4+= 10 kQ,
and Vi=2V,
1-1 (5 %) Find the value of output voltage Vo.
1-2 (5 %) Find the value of input resistance (Rin) of the circuit.

R4
AAA
\AAZ

Rs Ve

AAA N

__]’__ \AAL V
— v, >__° °
Ry R
R, -
Fig. P1 Fig. P2

2. SHEM(10 5)

The op amp in the circuit of Fig. P2 is ideal with output saturation levels of *13V. The diode
exhibits a constant 0.7 V drop when conducting.

2-1 (5 %#) Find the values of V', Vo, and V4 for V;= +3V.
2-2 (5 %4") Find the values of V_, Vo, and Vx for V;=-1V.

3. FEA(10 %)
For the circuit shown in Fig. P3:
3-1 (5 4 Find the values of voltage source (Vs) and source resistance (Rs) for the Thévenin
equivalent circuit between node 4 and ground.

3-2 (5 %) Find the current that flows through a load resistance (R;) of 10 kQ) connected between
node 4 and ground. )
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4. FHEA(5 )
Figure P4 shows a CMOS amplifier. Both p-channel MOSFET M; and M2 operate in saturation
and with identical bias current. The device parameters are A, = A, = 0.01 V', K, =
0.5 nCox(WIL)n = 0.1 mA/V2, Current source /q is 0.05 mA, please find the following values,
4-1 (5 %) Find output resistance Ro.
4-2 (5 %) Find transconductance gm of Mz ?
4-3 (5 4-) Find small-signal gain Vo/Vi ?
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5. $HEAL(20 )
Figure P5 shows an npn/pnp transistor amplifier. The threshold voltage |Vse| is 0.7 V and
current gain 8 is 100 when operates in active region; otherwise, Vce = 0.2 V when operates in
saturation region. Assume /s = 0 and Ic = a-lg, piease find the following values when the input
voltage Vi=5 V.

5-1 (54r) Find bias current /s when Ry = Rz = 10 kQ.

5-2 (54) Find Vs when Ry = R2= 10 kQ.

5-3 (54) Find operation region of transistor Qs when Ry = R2=10 kQ. o
5-4.(54") Find Vs when Ry = 5 kQ and Rz = 10 kQ. :
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7.

o

+ 4 A(15 )
Figure P6 shows a common source amplifier with a source resistance Rs which has gm = 2 mA/V,
Rsig= RL = ro= 20 kQ, Rs= 1 kQ, Cgs = 10 fF, Cga = 5 fF, and C.= 15 fF. Please find the following
values,

6-1 (5 %) The overall transconductance Gn.

6-2 (5 %) The mid-frequency band voltage gain Awm.

6-3 (5 #) If Rs= 0 kQ, use the method of open-circuit time constants to find 3-dB frequency fy.
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3+ H (20 %)
Figure P7 shows a series-shunt feedback amplifier. For the case of gm1 = 2 MAN, gmz = 2.5
mA/N, Rpr = Rpz = 10 kQ, Ry =1k, and R2 = 9 kQ. For simplicity, neglect ros and roz.
7-1 (5 #") Find the value of feedback factor S.
7-2 (5 %) Find the value of open-loop gain A.
7-3 (5 4") Find the value of close-loop gain Ar= VolVs.
7-4 (5 4°) Find the value of output resistance Rout.




