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1 -~ The cut-in voltage for each diode in the circuit shown in Figure 1is V,= 0.7V. Find
Ipa, IDZ Inz, and V, for (a) R3; = 14kQ, R4 = 24kQ), ; (b) R3;=3.3kQ, R4 =5.2kQ ; and
(c) Rs = 3.3k, Ry = 1.32kQ. (15%)

2 ~ The clipper circuit shown in Figure 2. Assume that the two diode D, ~ D, shown in

the circuit below are ideal diodes (V, = 0 and r;= 0). If the input voltage in the circuit
is a sinusoid with peak amplitude of 6V, sketch the Vo (15%)

3 » The PMOS transistor shown in Figure 3 has Vy,,=-1V, k;’ = 60|JA/V2,

and W/L=10. (30%)
(a) Find the range of Vg for which the transistor conducts. (5%)
(b) In terms of V¢ find the range of V;, for which the transistor operates in the

triode region. ; (5%)
(c) In terms of Vg find the range of Vo for which the transistor operates in
saturation region. (5%)

(d) Neglecting channel-length modulation (A =0), find the values of |V,,| and Vg
and the corresponding rang of Vj, to operate the transistor in the saturation

mode with Ip=75pA (5%)
(e) If A =—0.02V~1, find the value of r, corresponding to the overdrive voltage
determined in (d) (5%)

(f) For A=—0.02V~1, and for the value of V,, determined in (d), find Ip at Vp= +3V
and at Vp=0V; hence, calculate the value of the apparent output resistance in
saturation. (5%)
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4 -~ For the op-amp circuit shown in Figure 4, determine the gain A,=vo/v..

. O Vo

Figure 4

constitutes the load resistance of the first stage.
(a) For Vec =15V, Ry =100k 2, R, =47 k), Rg =3.9k 2, Rc = 6.8 k(2, and

values of all its components.
(C) Find Rint and vey/veg for Ryg = 5 k2.
(d) Find R jn» and Vio/ Vo1
(e) For R, =2 k2, find vo/vpy.

(f) Find the overall voltage gain vy/vsg

Source Stage | Load

(15%)

5~ The amplifier of Figure 5 consists of two identical common-emitter amplifiers
connected in cascade. Observe that the input resistance of the second stage, Rinz,

(25%)
8=100, (5%)

determine the dc collector current and dc collector voltage of each transistor.
(b) Draw the small-signal equivalent circuit of the entire amplifier and give the

(4%)
(4%)
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