Lgfoblem 11.33

Let us assume that high-Q approximations are vaij ’
~ 2 alid. Then
Leq = = 0.5 uH and ¢ eq = 1/(1/C1 + 1/C2) =:16.67 pF. Also we
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A simulation comparlng the voltage across the current
in the orlglnal circuit with that of the equivalent circuit
stored in the file named P11 33.




Eroblem 11.37 |

Q = £,/B = (10 MHz)/(100 kHz) = 100

The parallel equivalent circuit is:

_ Vs
L= R Rs R L €8
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Re«?' g“En\ =250
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L = R, /(Qu;) = 39.8 nH Coq = = = 6364 pF
0
cC,
.—-——le—-—-
R.
> C :T‘ 5on
LM.J
12.5 mQ P2
> C, = 20.13 nF
c = 1 > C, = 9.305 nF
eq ~ I/C; + 1/C, 1”7 n

The simulation file is P11 37.

494




SE——

(a) K = Inssf‘.ff:a = (4 x 107 (=22

1 majve

2

pg = FlVgaq = Vi) = v = -0.585 ¥

I GS0

Rs: = Rsz = (15 + u.EBS}fIDq = .79 ki

Thus we chosse the standard value Ral = Rsz = B.2 ki,
(b)

— Q= £,/B = (10 MHz) /(500 kHz) = 2

E’% C;-,;—"IL L"ﬂ#“ Coq = L/WEL = 253.3 pF

RE*‘-‘[ = QUI:}I' = 1257 0

-
c —E'_‘,_.: R, = Reqm’ = 1.142 @
1
2 L Q) = lfu,CiR, = [Rsml = 3.83
1 N €, = 1269 pF

1

-

ceq Ijc+ 1jc,

C, = 316.43 pF
re,% Ie.cz%
1T 7

(e} This part is very similar to part (b). The results are c, =

256,51 pF and €, = 20.21 nF.

(d)  Pirst we compute g, for the transisters.
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D557 DO

Yy = — 5 —7— = 2.83 ns
3 m 'Utn] !
5;;The voltage gain at resonance ig the prodict of three terms:
TiW (1) voltage step up in the input circuit

| (2) woltage gain of the differential pair
(3) voeltage etep down in the output cireuit

Facters 1 and 3 offset one ansther and the voltage gain is

|
P

i Ay =GR /2 = 1,78
I
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lProblem 11.59’

(a) set Up the systen shown below. .

AC source with Cry.shl under +eut
fine -P~7 control

Im L . —
+ L D [ +
Couht:r vln PL Vou,

Source. Choose RL = RS of the crystal. Start with about 509
and adjust gag heeded. oObserve the voltage transfer function
magnitude IVO/VinI which wil)] appear much ljke the sketch shown
°n the next Page. From the Plot, determine the peak Amax’ s
which the transfer function peak occurs, the half-pover bandwidth
B of the pPeak, ang fp which is the frequency of the nuljl.
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STs 1

Qcircuit = B

=\=
Ry + R~ ac (R, + R

I = (Rs + RL)Qcircuit
s W_

1

S stcircuit(Rs + RL)

(b) Given fs = 1.000000 MHz, fp = 1.000500 MHz, Rs = 300 Q
= 10,000 we have:

L, = RQ/w = 477.465 ny

_ _ -15
c, = /(. R.) = 53.0516 « 10 F

: -
Let Ceq I7E;‘7f375; denote the baralle; equfy

Al

i

Capacitance, Then we have; :
C = 1

€q ngs

= 52.9986 x 10715 ,

Y =S3pr



