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1. The circuit as shown in Fig.1, R, = 5KQ, R, =10KQ, the diode cut-in voltage ¥, = 0.7V , draw the V,, vs V, plot

calculate. and indicate the voltages at the breakpoints. (13%)

i

Three-stage amplifier as'shown in Fig.2, neglect other capacitances and assuming identical MOS transistors with A=0

2. -
(a) In terms of transconductance g, , R, and C, derive the transfer function A(s) = —=. (7%)
and draw the Bode plot IA( jco)[ i ¥V8 @ (log scale)

(b) A(jw)=A(s)| Sio |4(jw)|e? , write an expression for
(6%)
(c) If we apply negative feedback with feedback factor #=1 around the amplifier, determine the condition for the

amplifier to be stable. (6%)
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160 LLA/V 1y Cox = 64 uA/V Vu=0.5V,

Fig.1
For the MOS current-steering circuit shown in Fig. 3, Irgr=100 pA, 14,Cox =

3. For /
Vip=-0.6V, (W/L);=20, (W/L),=30, (W/L)3 4=75 and (W/L)s s=150
(a) Neglecting channel-length modulation and body effects, determine I, I, and Vgs. (8%)

(b) Determine the maximum allowable voltage at the output. (4%)

(c) Find the output resistance Ro. (A=0.05 V™) (5%)
160 pA/V?, Vu=0.5V and (W/L);2=20.

4. Consider the differential pair shown in Fig.4, where ,u,,Cm
(a) Find the minimum required voltage for viy such that ip;= I and ip;=0. (4%)
(b) Draw ip; and ipz with respect to viy for Fig.4. Show the critical voltage and current values. (5%)
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5. Consider the common-source amplifier shown ﬁl Fig.5, where Vpp=3V, 14,C,x =160

LAIV?, 11,Cor = 64 pAIVE, Vu=0.5V, Vip=-0.6V, (W/L)1=20, (W/L),5=50 and Iz=100

nA. The DC voltage Vi is chosen such that all i’crar;sistors are biased in the saturation L o out
region. Rs [: I
(a) Estimate the low-frequency voltage gain fc§r the amplifier. (A= A, =0.05 VY (5%) - M :|: “
(b) Estimate the -3dB bandwidths for the ampl;iﬁer with Rs =IMQ and C =5pF. VIN+ = =

Assume Cp, is the total capacitance at the output node. (Cys=0.2pF and Cyq;=0.02pF)
(5%) |

Fig.5

6. The circuits of Fig.6 show different implementations of an inverter whose output is connected to a capacitors.
(20%)

(a) Which one of the circuits consumes static power when the input is high?

(b) Which one of the circuits consumes static power when the input is low?
(c) Vop of which circuit(s) is 1.2 V?
(d) Vo of which circuit(s) is 0 V?

(e) The proper functionality of which circuit(sE) depends on the size of the devices?
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Fig.6
7. (a)Design a static CMOS gate that performs thé Boolean function F = (A®B)C + BC. You can use inverters to generate

any complementary inputs needed. Sizing is not required here. (6 %)

(b) Find the logic function for the circuit in F1g7 (6 %)
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