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Exercises for Tutorial 4: Feedback, Stability, Frequency Compensation

1) Problem 10.1 in the course book.

Ao

We get a transfer function 4,pen (s) = ——=,———, where 4, is unknown.
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The phase margin is defined as PM = 180° + arg[,BAOpen(s = jw,)]
Since the phase margin should be 60° we can write
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2) Problem 10.9 in the course book. In part (b) assume that the gain crossover point is the same
as that of part (a). Also assume pt,, Cpy = 134 uA/V? 1, =0.1V"tand 4, = 0.2 V"L All

transistors are in saturation region.

3) Figure 8 shows an amplifier schematic. For simplicity we can ignore all parasitics of M; and

M,. Also, we assume g1 > 1/151 andy = 0.

a) Determine the transfer function of the amplifier.

b) fgmi=9m2 = 1m7A, R =1, =20kQand C; = C, = 1 pF, calculate the phase margin

of the circuit.
PM 180°+arg(H(jw)), |H(jw)| =1
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w, = +V/x = 781e6 [T]

Wy Wy + @
arg(H(jw,)) = arctan —M = —120.7°
Wp1Wpz — Wy

c) Use the assumptions in part (b) to calculate the AC gain, if the input frequencyis f =

L %108 Hz
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Figure 8 An amplifier schematic.

4) Figure 9 shows an amplifier schematic. For simplicity we can ignore all parasitics of M; and

M,. Also we assume 1 = 0.
a) Determine the transfer function of the amplifier.

b) If the amplifier behaves like a single-pole system, show g, R = 1.
ImeR =1

, where Wp =

Vout __ _ Im1R(1+sC4R) _ ImiR 1
2R

Vin  (14SC;R)(1+SC,R) ~ 1+sC,R

c) ¥ gmi1=9Gm =032 mTA, R =5kQ,C; =0.2pF and C, = 1 pF, calculate the phase
shift through the amplifier circuit for an input signal with f = 143.3 MHz.

rad
Wip = 27 f;;, = 2m143.3e6 [T]

Im1 Y
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H(jjw) = —
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Figure 9 An amplifier schematic.

Mrad and 500 Mrad

. - with no zeros. Calculate the DC

5) An amplifier circuit has two poles at 100
gain of the amplifier to get a phase margin of 90°.
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arg(H(jw)) = arctan |— > =—90°
Wp1Wpz — Wy

wylWwy; + w
_ u( pl pi) — tan(_goo) ~ —00 —
Wp1Wpy — Wy

Wp1Wpz — W = 0 = wy = Jwpw,, = 224

. Agwp1wp
|H(w,)| = -
v (wplwpz - wﬁ) +](uu(wp1 + a)pz)

\[(wpleZ - wﬁ)z + wﬁ(‘”pl + wpz)z JOZ + wﬁ(‘”m + wI%Z)
B Wp1Wp2 B Wp1Wp2

wu(wm + wpz) _ wu(wm + wpz) _ Wp1 + Wp2 _ Wp1 + Wp2

2
(Uplwpz Wy Wy, ‘[(I.)pl(l)pz

6) Figure 10 shows a source-follower circuit. For simplicity we can ignore all parasitics. Also we

Mrad

=1-

4o

~ 2.68 = 8.6 dB

assume A = 0.

a) Determine the transfer function of the circuit.
b) fgmi = 1m7A, R =10kQ, C; = 1pF and C, = 0.1 pF, calculate the AC gain and the

phase shift through the source-follower circuit for an input frequency of 5 Grsad.
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Figure 10 Source follower
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