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3.5 Impedemca mﬁcwj

W"\j do impedonte \mcut*cng

(V) redue reflechons & s{nmdfnj wanves tha ‘
aﬁaoPaJ\c\(%@ Fhe pouﬁr'hamdm\c) Qa,\)q\:{\\:\'\és of twe \ine

(B woximize power delivered 1o the load
@) mprove s\%a&~+owné\5a roho of 5%s+e.m,
(@) redue anmplitude ond phase errors o system.

3.5\, {Y\a—tch\}\j Wewna Lumped Reachive Elements
A >)

Y=Y ey,
To impedamce matel connect Yo @ 2=-0 swch thet

\{2(2—-—4)= Y, (z==8)+ Y5 = Yo

Do 1 terms O‘{a normalized admittomce
&) _ 1= I",_é)&ﬁ%

Yo [+ PLQJQPi

_Y—(z) =

=5 find 2=-2 suck that Y= Y(2=-R)= \:3@

_B \S wheakever YLMA \(o omd .Q
couaa \t 15 be .

Choose Y= +jB so thox Y, =Y+ G =1-)B+)B =1

/o



e com calalaXe the distamce Q g)mm the load we wish To

p\auz., Ys

-j2R4 _
Y = V(z=-¢) = ‘fllrj‘%ﬂﬂﬁi = 1-)B  fom tie problem
Sue T = ZmZo Pe‘ Y e o ovlostoh wto Y,
Z +2Zo
7 - peo“"@-f‘w - Pe-ﬁé

We. o mhanaﬁx},e..m amd, sepdno:tL Iy m*n: cead amd \m«évno\ﬂ Touts
— 39 ppe®  14peilpe® pt
J-lope, Leeeo .

| TTeped® I+ pes® n~pe.49+§>e’-’9+§>
y__\+Ff (-25sn0) - p* _ = . _apsine
! | + QPCO::B +Pz |+ chose_!_P J H_;f)(_@.se—f-lo

For mm\«fmg we. wewmt to Piek A such that the Lost term s A

2

- p -1
l+9\f)6056 +)D7"
/—P2=/+ apeose +[o°‘

2pcaso + Q/f‘=

C’.OS@+-F:O
cos & = -.Io

B = cos ‘(—ID)
9:"'\"—;{@& = Cos‘(_f)) mwwdﬂ W
S
ao\umj -g:or,Q 4ives \\/

N -9 _ ,\P-" o,s—l(')o) _ _>l_ —-—C.OS—l(" )
1= S s e e 2




~L

Thio Adlodkonshap has “4wo solukions @=co:>(—)o) Snce. Cos 15 am even umchm

Tzr = 9, £ A_gmw_' ——/0<O thene solutions moSt
omd —T< ezg—lg: We \n The 2nd amd 3nd qbuao\noj’t'\'s

as <houm

Thle SPQOIJVU‘?A 4 Blé
- 2 — cos (- )J
A= ir E\P P
Now we assumed thot £ = -Q. T{ A comes out ma,caod{ue.
' ' ' A -
add %\z Aumnca. Thys S\mp\é adds Qﬁ(%):&(%)(:)"QW
To +he a/\%\u._m\a.zv\)’c.

Onw the L ot L«W\&ch@&{?z§=\ 5 determuneel we can
coflendade +ha wrf&ﬁpon&kﬂé svsaapfance B

i =—%HN = &psné
Cos O=-p }+Qp¢ose+/>

cos & :——(3
Snwe. cos O = -

sin& = ':L‘_“""Q-OS'Z@ =_t‘\/f—f>9'

B= 4 2pli-p* _ +apli-pr L 2
R N
The sigm O‘EE cormen frem The Ma,%_ 6
i B wm the and aﬁummi‘ Sin (9,_‘-00.,,\&, we wuw + (CO-()O.LL*D‘”)
i+ e om T 3nd %U@MT SinB<0 and we uar —'(\ﬂwc\-or)

We did thiy for Pcmdﬁtﬁ (s\uumt) mcdm\/wné

You cam also do thio with seres elemants. except You
woudd calledadie Z = Z(2=-0)=1- )X amd. mekch
with e S&r‘\és demﬂ.ﬁ/\j—

§= o) _ 2 [yocos’(py)

= A
e F
A =




Example 3-15
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Evomnple 34
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Exampe 3-17
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Exomple 3-18
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axmp\e 3—20

Q.09 oxts
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@ /®ado ?n Zun = 059+

i}‘n’:: 591—:}364’2_,

2)
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Example. 3 12X

/gj 0,176

0. %382 .
Find  The tnpud wmpedoumnta ¥ loseless tromsmission  hnes gwer The

\Co\lowm& W : £O=I‘ZOJZ,/ Z= loo+5loo) |~'u,\e\n%~(h
9= 5.676% (e, 0.52 + 61762 ).

() Thenorm® zed lood impedamea is z"_.—..lp%i‘?& = 1+ 4
enter o chant

® Doow cxm%qm&w p (eomlangd oX emaim) though Thao joint
@  tNote Thet- D \nder secton 2 thic Cicle  with Tha asal anas
\ %t\;es ’,‘;‘;\'g 2.2, Thie ts Qeo The Lelae ol; S.
S= 2,62 Cinde
@ To fina £\ Whith gees da- e’lf?:,Q we rmoye n&omé thix ol

(Q\oﬁkw}5e) -}ou)CU\CQS SounRee_, Remem ber that lt
M{‘MOJS < Z‘i' 50 we go RY P We.  stant ot

0.162% from cwonk gmd add 0476 o ot 0.339 ) .
Thin corresponds T iy = =)l = 100 =3 100,



Exwmp\e 3-23 Find the normalized lood 'mpecl amndg on ac Hramsmission lins,
wovth The -f’o\\ouo\::j measured paroomaters | S“'MAA)YS wane votio § =3,b am d
fFirst  voltage minimum 2,,.. = — 0,166 ),

D i
C 2O

O Drawr constomt p arde corresponding o 2=3.6

@D  Zein 15 Whewo thie Crde ntersects mu%d:\ue W Ouxlis.

® Stoat with 2., aomd move towards load (wunterclockuise)
o distame + 0.166),

@ This location a\ueb _(_)h\:.ncu)n (mow known) load
\mpedomce. o ko 2=0.89 —J 13



Cxomple 3-24

Grven achunmdt\:‘lsﬂc mnped\ ance Z4= 50IL omd\ o lood admittamce,

Z = \GO-;) ¥0, matdh The line toThe load b%usmg a short cwvanrted st
R b

@ compity £, = 1€0-}80 29l
&0 J
amdoplot on Qnoat.
(D Drow- carde g constand @ trugh 2o o
® Convert Zt Y. Y= —;—55 044 )2 amd 9ISt "
Note ' Thia co V“Y'ESPOQAS o redlecthon +M0u8@1 tha OT"‘S -
@® Delarmme Yih"" 1+JB bg_ woung on constont P arde fowands sounce (C\"d’—w's"')
ot | yowreach G = R=1) cirde - ) =
T e o rokofron (AeR}erm) S ek is 0,162 =004 = 0.\22A

The wwtersechionys ar Y = 1+ 34 so we reguire siylr wih Y= —41.
@ A shork areuib s Tre rigwl mos* pomT o the ad wmttamee ewont T
© Mo on circledy constomt p, 1€ owker edge g et Lmti | youreach B=1.

«

1S Whad \dcm.. wombed and qwes A= 0125\, ‘ B _ )
(D A second seuxion enstsax V= | =4, Thie soluhion is at § =, 338 040=, 28
Twio neguires %= +1 amd. requives « much longer stude he.)R:.EﬂS)\
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3,25 Gwena tromsmission i with o chanacterishic im pedavncg, 2, =120 S
omd. ne impedomce Z,= 1202 omd lead impedom@ 2 = TR+ 965, matehe
he Iineto The giuen load LSIng o quanter -wone rom sformer,

Z-o=)2.057_ ., E’Q 12050 2\.: 72+)G\(a
) ,

(

Thar \_g_ dfFferamttham stud- mciﬂ\-m\? Whang_ we fund JQ, such t&_w_oi’ \{, wruwdd be.

14-\)\ B, Ltk %UM‘\'QT“MMQ‘WM starman 'F\nd ,Q\ whane il o Qh'hr‘Qlj T‘Q&D}
e, X=0

@ Z,- Bt = 06+j0.8

120
QD Dvoww constont p circl thra Z?,_

@ Move o.\onﬁ\rde_mpa% Prom 1oad. (clockuoise )
to infersechion with horizontod oxis, e, X =0,

Ak tie pont Z) =51 =3

@ Quanter - woue Yromsformer g\bes £Q= SR;QL;J(ZO)@Z:O)

Eg= 1132 %120 = 2018, Thi moves wo Srom ainde

(o]
S=3 t cwrda o¥S= 1732, e, 3/\\--?'\)_3 4)
Ny corres Poné.s % Yo 1B0¢ rotathion Q\odawls&(*uwc}nc\.s SDUJ\(Q)‘
Z= 0.577. Tha is referred To 2= 2078, Conuenting hack
© Z,=120 we gst zah:o\sn(ZO‘/«B):g_ $o we
are matched 120

©C



