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PARALLEL-SERIES CONVERSION FOR RC NETWORKS

1 —— C
Rp é —~ Cp —_~
R, é
DEFINE
Xp=1/(wCp) Xs=1/(wCs)
Qy=R,/X, Qs=X./R,=1/(wR.C,)

PARALLEL EQUIV OF SERIES SERIES EQUIV OF PARALLEL

EXACT FORMULA

Rpe=Rs(l+Q52) Rse=Rp/(l+Qp2)
Xpe=xs(1"fQ52)/Qs2 Xse=Xpr2/(1+Qp2)
Cpe=Cst2/<1+Q52) Csech (Qp2+l)/QP2

APPROXIMATE FORMULA

if Q=10 if Q210
RpestQ52 Rsesz/Qp2
Xpe'—*XS Xsezxp

Cpe=Cs Cse=Cp
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PARALLEL-SERIES CONVERSION FOR RL NETWORKS

Rpé ng §Ls
R 3

DEFINE
Xp=wly Xs=wlg
QD=RD/XD Qs:XS/Rszst/Rs

PARALLEL EQUIV OF SERIES SERIES EQUIV OF PARALLEL

EXACT FORMULA

Rpe=Rs(1+Q,2) Rse=Rp/(1+Qp2)
XPe=Xs(1+Qs2)/Q52 Xse:XPQP2/<1+QP2)
Lpe=Ls(1+Q,2)/Q52 Lse=LpQp2/(Qp2+1)

APPROXIMATE FORMULA

if Q210 if Qp210
Rpe=RsQs2 Rse:‘Rp/sz
X pex X, Xge=Xop

Lpest Lsesz
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IMPEDANCE MATCHING NETWORKS

Note that each set of analysis/design formulas has two columns
labeled “Exact” and “Approximate” The approximate column is
valid when the Q; of the network is 210 ( the are about 10%
accurate when 3<Q.;<10). This type of network is known as
a L network because the basic output element looks like a letter
“L” turned on its side. Note that because these networks only
have two resonant elements you cannot simultaneously design
for a specific bandwidth, resonant frequency and impedance
transformation ratio; you can only do that by adding reactive
components to the network.

DESIGN FORMULAS FOR RC “L” NETWORK

C

Rt
Quantity Exact Approximate
o _ [t L L
° L C-R2C? e
1 Rt (08 L
Qt = = x~
®w,CR o,L R
Q%+1
o,L _ 1 W .1
o,C Qf ®,C
Rt :*L-:_Ql:: R(Qtz‘i-l) ~ Qi_R:CDDLQt
CcR ,C
( = _B- = :EC_)_
B —2wCRy 2T L t
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DESIGN FORMULAS FOR RL “L” NETWORK:

— YYY\__
—-C é R
Rt
Quantity Exact
' 2
()] = - (E)
° L
®
Qt = COOC Rt
®,L =
©,C Q2+ 1
Ry =§—C-“—-R(Q$+1)
B
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~QR=0w,LQ
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Q, 2nL 2mCR;




DESIGN FORMULAS FQR TAPPED-CAPACITOR MATCHING

NETWORK
For Q ~f°>1o
or =5 210, c,
| [
(1) C = 1 I\
2nBR,
] L S 3R
(2)L=—
w*C
f |
(3)Qtz‘B(2
R'c
Ry
(4)N= -_—
R,
Q¢
(5)-1\_I:Qp
Formulas for Q; 2 10 Qy <10
©)Q, = 6a, =« /XL,
) p"'N () P~ N2 -
(7)C,=NC (7)Cy= b
2 2 o.R,
C2 Q§+l
(8)C1—N-1 (8) Cse =C2 Q2
P
C.. C
(9)C1= se
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DESIGN FORMULAS FOR TAPPED-INDUCTOR MATCHING
NETWORK

For Q zi9210
t B ’

1

1)C=
& 2rBR,
1
(2)Lz__
w?C
fo
3) Qtzg
R, Ry
(4)N= e
R,
Qy
(5)—1\'I'zQp
Formulas for Qp =10 Qp <10
6)Q, = 6a =y L
PTN (©)Qp = N2 -
L R,
(7Y Ly == 7) L, =
2= (7) L, 2.0y
Q2
(8)L,=(N-1)L, (8) Ly, =L, —=
Qi+1

(9L, =L-Lg,

- 270 -



Examplc ' V“_

Ri

._\

=’P” Ruzlook £2 4o mHz
éoPﬁ

O

e

o p Rp
2 » : o, P oL / o oic

il L _
o \T _ ) Le —‘UOF?PC

parallel  RLC cireit L= \vH Qp = loo

wo L"‘-’O ,
sung tha ob wl = =° = -
WS ove esult B = 3 CLReC G
|
3= W This really coraect
(LR C Y
—_— R
oo R i .
Q— IVH @ = Gi so 100 ZW(IO’)(IO-“’)
RP-‘- 21 1000
= 62805

Roll I R = 6280l Skl look= 13k O
_ l _ .
&= (.13 x10°)160% 10™12) 0.8e3x10 /'Lacb/m




Exam ple -

| / C = 1000 pf
£ L L= 1opH
= 2(_= S0 L

= wls Whod do we do Sinc. we don+ lnow I,

Assuome QS;IO than circart looks like

I |
\j_L.—C f@xw"‘)(ioooxlo"a?

by =

c '-% L QSZE,_

\o7Hz
QP:' _@E_ = @szRS
Q= wip _ o) iex s °)
Rs SO = 0

50 approximethion wWas Leldds



eall et

NS4 RFC

509, . c 500 lood
& -0
from oo shals %, @\VISMMZ = 12,2 - {)3.SS Ceapacitive)
for bromsistor o .
v E\’n@‘ smiy = 1.3 + 3 .22 (\nd.uchue)

\ook. oF \npw“(' crat

L= L22S5L
] Lz W

l L3 AT (Sx 1P} L= V.22
=T Ca L= 1.\vox 199 W
(“'\‘ tas.) .\- t.lonH
= wb o 122 593
o R .3 °
low Q
Lz lionk
s ‘o is Fesomamt RULWC
Soa —C., .3 Cf Qo710 wan opp oximdl
(aX ne3)) L ' formudac
O
@ fnd Qg Re = R (@7+1)

t e
A~ bl
Q‘t



Q.Tr(\‘lsx;o) d (SD)

e = .3 o &

= W3 pf
@ solue fo L
o - BL
Qt =
b.\2 = AT (11sxi0®) L
3

L= ’7.’2_4X\O-q = '7,24»'1{"‘

b

o0 VAL L‘b: —!"Z_q ‘_\.‘0 V\H = Q,\4 YIH

el
. e e
N NVt

Ovtput reuat /Uf\/:’a ’

— T
Zour lzcij_t\]l?;;éﬂ_ 5o %

aRl

n

\

T
] ! L j\z_.zn_
_Alll’!):-SS - | ! 2ZouT
)jZW(\‘{leeb)C
- = Gllpf
¢= ar (115x1P) (12, 55)
ek n =42 - 202

Do b‘é capanhoe dwder N = 7. = &

theck for mox @

et R.Cy = arctlwx\o")(\?_.z.)(cn.lxlo‘q)
= Goo.
@t.‘%\NOP
S Pk Q=10 Le. \T.S mHz bomd width. {\
E: o Ry
Q=3 R= 12 = 1.smpe \);\
o _ [ ’
= Re B

= 181.9pf
AT (S0)(17.Sx10°) &P
274



- 1 _ L |
- wre  (Ar 1$%10%) % (181.4%16 ') 214.9x10°
1209 %10'8

= 4.5%x ‘O—CI Hehr%s

@ S 1o | 445
N 2,02
Ci = NC = 49,5 pf bur C of traumsistor =671 H:

‘?xouo Como WE Mok wotk,

@ Q-Q\OJH%L Q‘:.
@ e inductn Yo tamedl ouk park of €y

wouke  haduwyands. pree G = 100 ¢
N= 2.02
. _ C=2 10O —
. L= ZZ2 =2 — by "+q's
N 2,02 PL
¢ = Cz_ Mot _ 4a s pf
N=t 2,02 - |
8 - ..‘ - \ = - (our,?:) IY\H-E
2FRLC am(So)(41.5x0 %)
2 nastmered T Q. = as o 2,7
LY. 3|

275



UL a mow Sope\wﬁ‘ccﬁnd d.as(%ﬂ 1o %e.t oo mowe nealiatic volue oi L

since L %oes & fuwwns Aaho.

needl at least do!l o 39_-}' naagen o
veduce o R

[o x 06T = 0fJuH <« Lgwsasn

impedam steps doron o 50 _ 30 _,5

n2 | 0o

pul.in Stomdaad ;mm:.'

£
12,20 l- v PO

Now e ithov o topped 1nductn o

an autotramsfnmen.

276



What v tka volia anoss ﬁ,w (_ -
CA\"Q.L\"«' SQ«.M’V\ bté::’) @Pw v CBJ-WCV")CL) n -“\R- series R LC

\‘ L At rescnance Zin 'S ow—‘g rasishoe ) t.e. Zi (W) =R,
v : % YA
s « -_; I/'U-sm\am‘.z. = —-resister ?
R .

Vca.gn.c.x‘rm, LIRLSIS[TL.)-EC@P:LQM ___ &( .)_ _3_\,_1
= wR(

P A A

o

277



A current scuaroe wotth am mreenad \mpedcv"’
topped. Capatior impedanc matching METwor
‘cadt a5 shoum below .

1000 S s wacd th Arile
e jbv-mmcx%ece rnto a. 4ceo S

~—————— —_—
Souea. m afdung matwotie.

3 Fru momdan pIwet \-noﬁa_ & T load ok auammama. whok impedance

Shoulel Tha ek sl ponts Aand B7
L) Dacunr- Thor imped v e mcd-dn.mé mafwole lhgw(mj Yo Aun +%u'%m

wduckn
9 Foo W= \0 6-\05na&\m5//3.9_¢ Q7 50 fnd LG and(Cy, Is ﬁmgl/étlg(_,_?

La) Gn gmplest fom Tao mehcole et sfhaow oo thene .

\Knm:.\n:)
o maok, —> C:.

assuma G R W\ “5\‘3‘\"’\“ ok first
= 0.25x 10 °= ,z’:'oo[:f-

|
Q-T\'BRt |C5(4X|°3)

- | - { _ -4
-T W2e QOG)Z‘C'ZS'XIO—B)— 18 - doo pH
R= Weol — (\657(400%:0’_")_= 8.0
| QL T 50
QZL' R= Ls‘o)1 I = 20K,
e cam na-coledole this wAmg

Q:

Re= 20kl 4K = 3,33K MWM
Valuens (& olrrulX q_ 1%,

c'—mraRfo = GTB)(3.33x63)  io7. 3.33x10°

= 3003 F“\:

- L |
L= = = 333 pH
we! (eH*(3.0xi07 1) P
R'= oot (04)(332%x16%) _ ( (oo
@R = () 6,66 = 16.6SK

Ri'= wGeSK 14K = - 2.23K

ErnoL v Mow PAT ey 3,33—3.23 = 0l aoud 37.
3.23 3,23 |

278



