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1.  Which one of the following is true for an ideal op amp? (a) Ri, = 0 an-d_Rom =0(b)Riy= e andR
(¢) Rin= ¢ and Ryt = 0 (d) Rin = 0 and Ryt = oo,

2. For the amplifier shown in Fig. 1, which one of the following is a correct approach to increase the
small-signal voltage gain? (a) decrease W/L of M, (b) increase W/L of M, (c) decrease [ ging (d)
decrease channel lengths M; and M.
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3. For the amplifier shown in Fig. 2, which oué A seWingiis NOT true if the value of Rg increases: (a)
input resistance increases (b) J ) transconductance increases (d) the
negative feedback is enhanced. A7 '

Fig. 2

4. Which of the following is NOT an advantage of negative feedback? (a) Desensitize the gain, (b) Extend
the bandwidth, (c) Increase the gain, (d) Reduce nonlinear distortion.

5. Ifa Class B power amplifier is at the point of maximum power dissipation, its power conversion
efficiency will be (a) 0 % (b) 25 % (c) 50 % (d) 78.5 %,

6. IfaBJT hasIc = 1 mA, f; = 400 MHz, and C; = 10.9 pF (EB junction capacitance), its Cy (CB
junction capacitance) = (a) 2 pF, (b) 3 pF, (c) 4 pF, (d) 5 pF.

7. The second-order filter using the op-amp-RC resonator, as shown in Fig. 3, has a function of (a)
high-pass, (b) notch at wy, (c) band-pass, (d) all-pass.
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8. The equivalent input resistance at point v of Fig. 4 is (a) Ry, (b) -Ry, (c) 2Ry, (d) -2R;.
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9. The minimum number of transistors to realize the Boolean function of AB+BC+CA in full CMOS logic
gate circuits is (a) 6, (b) 10, (c) 18, (d) none of the above.

10. Which of the following logic circuit canng gh level to Vg4 (the highest voltage supply)?
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1. (12%) Consider the circuit in Fig ‘ Re = 10K(Q, Vpp = 5V and Vi, = 3V.
(a) (4%) Assume the Op Amps have infinité : & es of current 1, and 157
(b) (8%) Find the current [, an Si iy igite gain (A = 10) for the same circuit.

Fig. 5

2. (8%) Consider the circuit in Fig. 6. Use the following parameters for calculation: Vpp = 5V, Input DC
bias = 3V, Igins = 300 1A, 1 nCox W1/L1= 1t pCox Wa/Lo= 1t pCox W3/L3= 1z pCox Wa/La= 200 uA/V?, Viy =
1V and Vip =-1V.

(a) (49%) What is the output DC voltage of the circuit?
(b) (4%, Find the small-signal voltage gain of the amplifier.
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3. (20%) Fig. 7 shows a folded cascode amplifier. The base of Q2 is fixed at Vgips.,  Va (Early voltage), 2,
Cxr,and C,(-! of all transistors are identical. In lhe circuit, Rs = 2.5 k), I= 1 mA, Vi = 25 mv (thermal
voltage), Va= 50V, g= 50, C,=12pF, and Cﬁ =2 pF.

(a) (10%) Assume the output resistances of the two current sources are infinity. Find the output
resistance R, and the mid-band voltage gain vo/v; of this amplifier.

(b) (5%) The common emitter stage of the amplifier uses a PNP BJT, ie,, Q). Calculate the pole
frequency (in Hz) at the inpdt side of Q.

(c) (5%) The total capacitance at the output node is C, = 20 pF. Find the pole frequency (in Hz) al the
output node.

of | can be expressed as a function of (g3,
b &bl ut resistance R, of the first stage of CMOS

Op Amp.

(b) (16%) Let 21 =25 4 A; 11oCox= 20 A/NZ, 4 pCox = 10 A/VZ; |Vy| = 1V; |Va] = 25V; W/L for Q1. Quc,
Qz, and Qzc = 120/8; W/L for Qac and Que = 60/8; W/L for Qs and Q4 = 8/8. Calculate numerical
values of the outpul resistance and voltage gain of the first stage.
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5. (20%) In the standard TTL inverter shown in Fig.
the one shown in Fig. 9(h).

9(a), the voltage transfer characteristic curve looks like

(a) (8%) analyze the operation modes of transistors Q1, Q2, Q3, Q4 and vollages al their collectors when
input voltage V,= 5v.

(b) (3%) explain the function of the diode D at the output stage.

(c) (6%) eslimate the coordinates (V,, Voot points B and C and the slope of the BC segment in Fig. 9(b).

(d) (3%) explain how the BC transition region in Fig. 9(b) can be removed by replacing the 1 k) resistor
with an “active pull-down” circuit.
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