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The circuit in Fig. A3 is fabricated in the 0.18-m CMOS.
process whose parameters are specified in Table K.1
(slide 1). The supply voltage V, = 1.8 V. Design the
circuit to obtain a voltage gain A, = ~20 V/V. Use devices
of equal length L operating at a drain current =100 pA
and |V, | =0.2 V. Determine the required values of V,
L, (W/L)y, and (W/L),.
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Small-Signal Parameters
NMOS transistors

B Transconductance:
21,
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HCocVor = 21

B Output resistance:
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PMOS transistors

Same formulas as for NMOS except using IV, . |V, , 121 and replacing a1, with 1,

Small-Signal, Equivalent-Circuit Models
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Amplifier type R, Ay R, 4 G,
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A4.10

T=20.4 _ Vs _ 2

/ Design the circuitin Fig. 10  to obtain /=1 pA, VS = 2 ﬂs — k= ==—= i‘:(L_
P<= 2ok Ip=0.5mA, Vs=2V,and Vp =5 V. The NMOS L, 05m
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A6.5
Ven = 0.5 + ;g/, - 2ok = 0.94V Design the circuit in Fig. 5 to obtain a dc voltage of 0 V at Voo =09V
each of the drains of Q, and Q, when vg; = vg, = 0 V. Operate x x
by Ad= 9 po all transistors at V, = 0.15 V and assume that V,, = 0.35 V Ro R
9 and K, = 400 pA/V2. Neglect channel-length modulation. v
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In the common-gate amplifier circuit of Fig. A8, Q, and Q, are matched. b= == B =E
A18V K,(W/L),=K,(W/L),=8 mA/V? and all transistors have |Vt| =0.5V and et
R — [VA| =5 V.
o I II‘_‘U4 . The signal v, is a small sinusoidal signal with no dc component. ( 3 2T o pEe L= 22.2 .
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= (e) Calculate the voltage gains v,/v; and v,/v .
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