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1. Shown below is a cascade of two second-order static systems.

(a) Determine the IIP; of the cascade in terms of a; and j3;.

(b) If each stage is compressive, can the cascade be expansive? Explain in detail.
(c) Is it meaningful to define an ITP; for an expansive system? Explain in detail.
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2. In this problem, we investigate an oscillator that incorporates a series LC tank.
(a) Consider the series tank shown below, where Rg models the loss of the inductor. Sketch the magnitude and

phase of Z; as a function of frequency.

(b) Now consider the cross-coupled pair and determine its start-up condition and its frequency of oscillation.

Neglect all other capacitances but not channel-length modulation. {Hist~fisst-determimetheoltage-gainofthe
~degencrated stage-showmomte Tight)~

s (‘—-LCHJ )
a Rg~
Za Rs-g ==
Rs L1 C4
°—‘Wv—’666‘—-—-li—|
Z4
121 -
A |-— ”V
[‘ P
i,
pa fl; T ¢y %°
—>w

_%° __/

b b St
) s 2ntc,

Te ﬂno( "C S/'arf.(// Condlifion,

W G—kﬂ,af( ! /‘C ;n/cdan(‘t

Sen by Ae tonk,
Ao -y &9
Te <
I !

Va r g ..vf &

'y= Rplu
I« Gn(Y-Va)= !-’;:L_tl'-‘!

Iy

>< 1 v.no—ua;‘

Cy
—4 =

&

,>z,;\ 2% . Z(I_ﬂp’-&n%ﬁo)
.

I+ Im %

The regahie  resishmce wust be Staager  Hon K5,

- [ 2 oxRo~9m YiRp ) o < A |
| V4 G 7
if V1,351 - 2Ry As< o
Anchy Method /s Jo  Sef e Fain of 4"%#
o crcuit on e Nght  greater thon 1 % i, 17
Rs
kUL, kel = (g1 I =
% ’é; i ;{‘2%1- i;‘:’

RI>t = _OBakeRp S

% %'Ro—'a ()
m Vel -él (1+9m¥%) <°

2(7irRo- 3n¥R0) q
i ~ + Kg o

=
'*3&”70




lo .

3, Explain in detail which one of the circuits shown below can oscillate. Neglect all other capacitances and
channel-length modulation. For the delay lines, you can assume a zero loss, a physical length of /, and a wave
velocity of v. If the circuit is capable of oscillation, determine the oscillation frequency.
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4. A student decides to precede a VCO in a PLL with an amplifier as shown below. Assume the amplifier has
a voltage gain of .

(a) Suppose the amplifier has an input-referred offset voltage equal to V55. Does this offset cause a phase
error? Explain in detail.
(b) Now suppose the amplifier is free from offset but has noise. Modeling the input-referred noise by a voltage,

V>, find the transfer function from V), to the output phase. Sketch the magnitude of this transfer function to
show its general behavior.
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