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1. SEM (18 9)
Consider the BJT circuits in Fig. 1,
1-1 Please specify the corresponding configuration for each circuit (common-emitter, common-base, or emitter-follower?) (6 %)

1-2 Which Ry is the largest? Why? Assume that each BT has the same Sr = 100, Vg = Visom = 0.7 V. (6 %)
1-3 Which circuit has a voltage gain always less than unity (4, = | vo/veg | < 1)? Why? (6 &)

+5Yv

Q33 mA
L)

e
1A
100 kn il.S!ﬂ

ok
L ]
I =750 r

]
= Vsig Vo
V.:
‘—‘ e = Rin 1k Lixn
Rin - = -
Fig. 1(a) Fig. 1(b) Fig. 1(c)
Fig. 1

2. HNM (S

Consider a common-source MOSFET amplifier in Fig. 2. The transistor has 1,Co{#/L) = 0.25 mA/V?, ¥,= 1.5 V, ¥, = 50 V. Assume the coupling capacitors to be
sufficiently large so as to act as short circuits at the signal frequencies of interest.
2-1 Find R, and v,/v;. (10 )

2-2 Find the largest allowable input signal to keep the MOSFET in saturation at all times. (5 %)
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3. HEM (5 9)

2 : =
Figure 3 shows a CMOS common-gate amplifier with active-loaded, Q; and O are matched, 14,Cox (W/L) = #4Cox (W/L) = 4 mA/V”, and all transistors have |V{

0.8V, |V,] = 16 V, and the bias current I = 80 pA. Transistor Q; has y = 0.25 for body transconductance gms. The vugis a small sinusoidal signal with no dc
component.

3-1Find the values Ofg,,.l andg,..u. (5 9})
3-2Find the value of Rin. (5 47)
3-3 Calculate the voltage gain vo/vi. (5 %)

4 HEM (10 )
Find the values of the voltage gain v,/v; and the input resistance Ry, of the amplifier shown in Fig. 4 assuming = 100 and Vr=25mV. (10 4)
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5. AMARN AN (12 D)

Figure 5 shows a feedback amplifier which design parameters are listed as follows, g = gm2 = 5 mA/V, Rp = Rs = 10 kS, and R = 90 k). Neglect r, and body
effect.

5-1 Identify the feedback topology to be used. (A) Shunt-Series, (B) Series-Series, (C) Shunt-Shunt, (D) Series-Shunt. (3 %)
5-2 Find the overall gain I/I,. (9 %)

VI L3

W L

Rp

Fig. 5

6. ££BM (S 4)
Sketch a CMOS implementation of a clocked SR ﬂlp-ﬂop The clock signal is denoted by ¢.

7. MM 52

As shown in Fig. 6, the Content Addressable Memory (CAM) cell is implemented by an SRAM cell with the Tag-Compare Portion. During the precharge phase,
the match line (ML) is charged to Vpp. Find the final comparison result of the ML when the logic value of (n1, DL) = (1, 1).

3. FIEM (10 9)

As shown in Fig. 7, which type of logic gate does the circuit implement? Sketch the output waveform of the node Q2.
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9. M (104)
A CMOS Inverter with an additional 0.1 pF capacitance load, the design parameters of this CMOS Inverter are listed as following: (W/L), = 10, (W/L), =20,

HnCo= 2,u,,C,,.,= 0.2 MA/V?, V= Vel = 1V, Vpp =5 V. Assume the gate-drain overlap capacitance and the drain-body capacitance are zero.
9-1 Find the propagation delay tpy;. (5 4°)
9-2 Find the dynamic power dissipation when clocked at 50 MHz. (5 4)
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