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Integrated Circuits and Systems, ISY

Exercises for Tutorial 3: Frequency Response

1) Problem 6.6. in the course book.

a) 7. =gmr"SC1
n $8m1C1

SC1Coro+C1+Co+gmroCsy

Lin = = I, =Tr r

b) Zin $CCy(1gmre) (8m = 8m1 + 8m2 1o o1 I To2)
SC2+8m1

c) Ziyy =——m"—

) mn SC2(8m1+8mb1)

2) Problem 6.8(e) in the course book.

We define C1 = CgSl + CSbl + Cdb2 + ngz, CZ = CgSZ + CSbZ + Cdb1 + ng1

~ Vour gm1
H(s) = -2 —
Vi s#C;CyRg + 5((1 + gm1Rs)Cy + gm2C1RS) + 8m2
_ gm2 + sC,
$2C;1Cy + 5(8m1C2 + 8m2Cy)

Zin

3) Problem 6.9(b) in the course book.

Atlow frequencies: Ay = —g1To3 = ©ifA =0

At high frequencies: Ay & —gm1(ro1 Il To3) & 0 if A =0

4) Problem 6.10(b) in the course book. Assume 153 > R,.

At low frequencies: Ay = —gm1R,

_ 8mi8meRiRy
2+gmeR1

At high frequencies: Ay =

5) Figure 6 shows an amplifier schematic. For simplicity we can ignore all parasitics of M; and
M, and we assume that the dominant pole occurs at the output node. Also, we assume
9m > 1/71,. Find the product |Ag|w_345, Where A is the DC gain and w_z 45 is the 3 dB cut-
off frequency. Assume y = 0.

gm>2
|Agl X w3gp = %
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Figure 6 An amplifier schematic.

Figure 7 shows an amplifier schematic. For simplicity we can ignore all parasitics of M; — M,
and we assume that the dominant pole occurs at the output node. If the input signal has an
angular frequency of w; = 10° rad/s, determine the AC gain of the amplifier. Assume

Im1i =9Gmz =4mAJV, g2 = Gma = 1mA/JV,C = 1pF, g, > 1/rgandy = 0.

|Aac| = 2\/5
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Figure 7 An amplifier schematic.
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