Passive RLC Networks
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Resonant Frequency: C——=]=0 = = —.
aueney (‘“"“ ”ﬂf_) = JLe

L=1 nH, C=1 pF =» f=5 GHz
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| energy stored
0=w

average power dissipated

E = %C“pLR)Z

Pug = LILR Pog  JLC 3I4R VL/C

The quantity /L /C has the dimensions of resistance and is sometimes called the
characteristic impedance of the network.
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Upward Impedance Transformer
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Downward Impedance Transformer

there are only two degrees of freedom (ene can choose only L and (). 10
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N-match as cascade of L-matches
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Impedance Transformation by Means
of a Capacitor Divider

eq Ciot= % Ryot

0.__
1 % %“’3
(a) (b) (c) (d)

C.rur ~ Cl(-_‘P/(C!+C!‘)

R.’r):’ ~ 1_.-";[RSQqusz] — (.]"I_CP}IC].]:RP
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Impedance Transformation by Means
of an Inductor Divider
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Tap: an intermediate point in an electric circuit where a connection may be made.
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1

Determine L, C in order to have good matching between R and Rs. BW=?

Rg =10 ohm ——» =C E": R, =75 ohm

f=150 MHz



R, yields yields

R_:1+Q12 — 75=1+Q% —Q, =2.55
5
1 =R CW
ields

2.55=75XCx2Xnx150x (1076) — (C=36.075PF

ILCa&' =1

L<36px (27 «150MH=) =1

L=3InH

W yields 5 5c 150MHz yields BW = 58.8MH
“TRw T 4T Taw S




2

Determine L, C1, C2 in order to have good matching between R, and Rs
over the 15 MHz bandwidth.

==CI
Rs =50 ohm - [.
S Cz R, =5 ohm
=150 MHz
L C L é; ‘
I & Ceq le = Ry
T Cp Rp %RS Rs LI,
(a) (b) (c) (d)

C!m‘ ~ C-1CP/(CI+C.-”)
Rm:’ ~ 1_,.-“'[1‘{5'{(‘{;,;;{(})2] o (]+CF}C1J:RP v



@ 2z x150MH=

O W = 2anISMH:
Parallel RLC:. Q= Rs 10 = 50
L I
(‘-'ffor (—-Tmf
L
—r - =1
(" fof
- L= 5.3nH C =212 voF
LC,, @ =1 ‘ fot P
@ =21 x<150MH=

¢ 2 2 elds
Rtot — (1 + 2/61) X RL — 10 = (1 + 62/61) yie {:2/61 — 216

C vields
ZC » C, = 670PF
~2

C1 C, = 310PF

Cy
C,+C;

vields
= 212PF——212PF =

Cror = €1 X
1+



