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Q.1. Consider the amplifier in Fig.1,

a. What is the output current I of the electronic current source ?
b. What are the Q-points of the transistors M1 and M2 ?
c. Find the small signal output resistance R, of the electronic current source.
d. Draw the small signal AC equivalent of the amplifier.
e. What are the differential mode input single ended gain A4y, common mode input single ended
gain A.. and CMRR of the amplifier for a single ended output?
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VDD = +15 V
VSS =-15V
R;=51kQ
R, =100 kQ
Rp=36 kQ
Rs=17.5kQ
Kn= 400 pA/V?
Vin=+1V
A=0.02V"'
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(a] Assume saturation
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Vesi—Viv = 135V Vg > (Vo= Vi) assumptions is correct

(b] Assume saturation for all transistors
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Vpsy =—Vaq — 750015, —(~15)=10.37

Vs = Vpss =15 — 360001, — Vg =104V
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e Qrpoint : (182/L4,10.4%)
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since there is no independent

AC source, thevenin equivalent
circuit seen between V; and ground
is just R, 5

R (36k2)
A, =-05—22—=-05
Rouss 903 k€2
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Single -ended CMRR = | 4 dd

(e) A, =-g.Rp =—\l2(4xl 07 )1.82x107 1+ 0.02(10.4)](36k2) = 0.419mS(36k(2)=—15.084
=-0.0199

| =g, R,,, =0.419mS(903kQ) = 378 (51.6 dB)



