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. Design the circuit in Fig. 1 to obtain a dc voltage of +0.1 V at each of the drains of Q; and Q2 when
V1=Ve2=0 V. Operate all transistors at Ves-Vin=Vov=0.15 V and assume that for the process technology in
which the circuit is fabricated, Vin=0.4 V and pnCox=400 LA/V?. Neglect channel-length modulation.

(a) Determine the values of R and Rp (10%)
(b) Find the W/L ratios of Q1, Qz, Qs, and Qa4 (20%)

(c) What is the input common-mode voltage range for your design? (10%)

VDD=+09V
R
VG1
*‘ 0.1 mA

v 0.4 mA
Q4 = Q3

-VSS:—O.Q V
Fig. 1

. Consider the circuit of Fig. 2 for the case: | = 200 pA and Vas-Vin=Vov=0.2 V, Rsig=100 kQ2, Rp= 50 K, Cgs=4
pF, and Cga=0.5 pF.
(a) Find the dc gain (10%)
(b) Find the high-frequency poles (fy1 and fp2) (10%)
(c) Find the estimated -3 dB frequency (fu) (10%)
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3.

The feedback current amplifier in Fig. 3 can be thought of as a “super” common gate (CG) transistor. Note
that rather than connecting the gate of Q to the signal ground, an amplifier is placed between the source
and gate. gm2 = 1 mA/V and ro; = 50 kQ are the transconductance and output resistance of transistor Qg,
respectively.

(a) If pisinfinite, what is the signal voltage at the input terminal (Vin) ? What is the input resistance (Rin)?
What is the current gain lo/1i? (3%)

(b) For finite u1=1000, but assuming that the input resistance (Rig) of the amplifier is infinite, find the values
and derive expressions for A, R;, and R, of the open-loop gain (A) circuit. (9%)

(c) What is the value of the feedback factor B? (3%)

(d) Find AP and As. If pLis infinite, what is the value of Ar. (9%)

(e) Find Rin and Rout. (6%)

Fig. 3




