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1)

(a)

4kTR =33 x 10717 = R~ 20 KQ
The transfer function of this filter is

1

H{s) = 1+ RC's

The peak value of the transfer function is 1, then:

L o 1™
Af= o |f H(p) df——/o e

. 1 oo 1 . R=20 KQ

Af = 8 2rRC'f) =50 x 10° /5 ' =0.25 pF
bi 5 RO tan 1 (27 RC'f) ‘ = 1re = 20X 5p
2)
(a)
By applying a test voltage source to input node, we can determin the input impedence as
1 le 1 (Jml
Zin = SL1 + Ly = jwlq + - + L
P sCast CGS‘l b ' jwCast | Casi

Putting the imaginary part equal to zero results in:

1
W= —95%10° - f ~ 4 GHz
VLiCgsi

(b)
For matching:

Im1
Casi

Ly = 50 — g1 = 31.25 mA/V
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3)
(a)
s(t) 1--
-
Tio f
S (t- Q) 1 --mpe —
> )
-
t
+1 -
-
s (t)-s (t-£2)
2 -
t
S R S .

4
Vz,mc(?f) = IRFR [S(f’) — S(f — TL()/Z)] = IRFR : ; (T()S(wLot) + ...
If Vrr = Agp cos(wgrt), then by ignoring the higher order terms:

4
Vout (t) = ;g.,,tg,R/al(:os (wrrt)cos(wrot)

2
= Vip = ;gmaRARFCUS((WRF —wro)t)

Therefore the conversion gain is:

 Vip 2

GC' = —OGm3 R
m

44RF

(b)

For a sinusoidal LO signal, drain currents of M; and M, will remain approximately
equal for a period of AT in each half cycle, appearing as common mode output which is
canceled differentially. Since it happens twice in each period then the new conversion
gain is:

B Vip B 2 2AT
Ge = Anp = ﬂ_gng (1 T )

AT =0.1T — Gqsm = O.SGQSquam — GC7Sin(dB) = Gasquare(dB) —1.93

The conversion gain reduces by 1.93 dB.




LINKOPING UNIVERSITY Examination in TSEK03 RFIC
Behzad Mesgarzadeh

Amin Ojani

Electronic Devices, Department of Electrical Engineering Page 4(4)

4)

(2)

No, it is not stable. The open-loop transfer function has two poles at origin. Each of
these poles contributes 90° to the total phase shift creating totally 180° frequency-
dependent phase shift for all frequencies. According to Barkhausen criteria, at gain
crossover point, if the total phase shift around the loop is 360° then the feedback system
will oscillates.

(b)

Closed-loop transfer function is
Y K?

7= 7=

X s+ K

Then in time domain:

d2
d_tz?/ + K%y = K%z

Forx =0 — y = Acos(Kt + ¢)
It is in line with our answer in party (a) since it shows that the feedback system

oscillates generating a sinusoidal output with frequency of /', at which the loop gain
(K?/s%) equals to 1 (gain crossover frequency).

3)
(a) Type I:
His) = Dout , KNpphveo

Oin o R\Ci1s2 4+ s+ KppKyeo
(b) For slow variations (s ~ 0) and H (s) = 1. Then output phase tracks the input.




