
YTaqthtw/oq Lr\"

lGov J<rrci ^art t /"68t,
G

v6
2

e
?il

(Ft

"1

Iq '

t & eA\.q *tk r.

f r
4

v1

tJx r.

- O(.1r.

. ra a, Y rrrn. fa'^r r.r.h"^/)

0-- d.
Lz

VL

qt

% Qr1

-

?lf , ,

R"$"

. J r  4  &"=  o

+ itr.}"- -- 6)

+ ?r,Qr 
0

v^n ?

kt R,, 
* ofata v1

:  ?b =

O [r-* v'1

kr ?.r -:'+

(ogen 
fa ,-r ' )

?3 - D,

V1

?r * ?,

Sr:o

\ , \

E \0'*,

z o..- Tz

o1;)  vL - - r  Or= o

-, u1 ttr- l  
t  lo.=o

VL 2-  0t  tJ

lrr' W
I

q^t



o
, R.,t ry 7, --w

trrr ?r,  €- \  o(R-b V1 d'  Lo^o

?. to:  I
D,\ '8{  ;o

vL z S-r t .+ cr?,

Q.,  -  c(  c ?"+ 1r1 2a
/

-:,J

z ,t, Cr.+ X2

7z* ?l b

t+) = 

[ : :

?,

?g+ ?,

h { { ) 0^r^ wA*

tYl 2
- 1

[tJ

fil-'

ir^u* 5 tl.l

f eairl.r

r?"+r')
Lr,

fz I
I
I
I

)

t3

+ '8,+ t .

t\
fh \ t t ( t r t t rXt .*  t r )  -  * l  a ?,1"+tr?r f trt 

"*f i-{



(* l

[Y) \ [rJ-'

?rt r .  + ?r?r *=r*,

T

,

t r+ t t

t r? " t t r t3+?3? , -

I
Vr-

O f a t a

Y1 r?r

5 Vr- -  BC,.

C V. -  0f ' "

?3

tr ?2- t t'+, +\ t-

? r fQ r

3r?r + t r?7' f  Q?z

?O+ e"

?J

-b-

"kJ Qcvay;h, r .

vr

Sr

\

--\

Vu '

6  4 o> t

\ , .  = "

|lvr,l +l {L

v6{

- nt r *  E l

W
t Z

x1 t l

cGr

t rc  t l

A=

A t r+  ?-
t

T-  \ ,J

v v
1t -t -(l^ orf



o6q vLA ,r\ 
"v|

1 r

t1  q ?, t  Tr l l  +r .  ?r*

t  = tr(3.t t)* * ' -b

:&_
?z+ ?3

6'r = v1

tT

?1+ ?3

V1
-_r

d1 = vrl t,r?7 I
LG'

It4 C* -" \ ".,) rh g

(b
!

. .  I  t(r r''' V ,\ att ,'  : ,  O - .

-X. = f '  ?7

?.+ b

-f. : ?r
sr?,.f\fuftt <Vt)

U1 ?J- d r  a

vz Yr
-ca

?, ?. + ?., ?, * ?.?,

I rhgq

t '0

W
: -

f .I?' I
L Lrlri ?r?r+ 1gJ

r^
/ 

-tt,. - -,., " -..,-i\- 
?r+ tr )

1,3" p.114.

.o1

VL



Fe -b.

\n arln

( r

C "n* e)

?3

\-=- I
uL l f  ao

% * " . a

v4

*c,'

VL  a  0 f t l

d!
,C?Y

6yzt
,/

otrf nh:: Ar-

r-q
ua .r

- > L

Er

\q

,16.

?r

\

V l =  D

\c*
r l

o  
t o 6 n 1 4

I{*,s,1 rH triu nr

(|--  ) r -  ? - t_
?"+ ?,

\

ri ln- €u,
?'t L/( ,

l\n,* va

V?...,

?T=tt  a ( t" //b)

ttt
?3

,'.0

vi _@-



or1
DJI

?r

?L

[F]

['J ?r+tr
?r

!
?r

?1?r+ ?r" r*  ?"b

?r

? . .+  ? r



h d. '*,Eex$*1*4t dn4'trI,.

?p : 6'o jr-

/hq

t'l'n [>l A^

(i"

to - ?ir r, )Ft

(r- | l l

G=

[Lz

n

t
Y

to + ( , \

tr- t.
1t  +?"

. t

{8, l- lr- lcl
r.\t
4

;'i rrf)
[',  ̂  r.'T;;j eo \"

ftq

fia

?s- t '

?r + ?"

?C-- ?"
4t-

?F+ ?o

l os -?F
--

l o s  4 9  F

. & o,tvLh

0'o - ?0.

o0 f9 !-
e -6 .a

7rY
\

*rt t
Yt  t

T=

FI- "-

LT

v
\!- 4

Y

YcO(e

-z)Ur)
= 2;'i("

-."iv L

v.9t  \  G

j (- 't rr)
.<-

zL

Y ( c^'r" r) O'.-E)

€r . fv .  /  ? tJcru  J

1 t@1

z aoi c: zx) +) [fq Gzr)



6urq"  ( i "  6 .1q$o

( in

fi .

( lo  e

0c.

lc,t\n^t'1"

\r _ flL l-
l,- r l"

:.L
$

" (

Y

t
?

,L. - 1-

( t^
(, - c-")]

7' I r-S t^J'

(,.rtrr)(- r.t]  "

( ' i "  r ,

I t . re1 /  L---l 
L't'")

1.o6) ( l

t lIo  \ "1  l .1 re  r )
| -

?\ ,

z 9. (.p ds --W

F--$wr l-'t = ltru) =

T-i. = r" ?pL = C- o,)

G o.s) t .., ( - lb) '; (i r C-il '?l

C-o.t)(+t  +.)  .  -o.?_

to | "1(l
'7.

ftt)

-9 <rr?
4-

F;..,

n.

F-tu.t [s/r = .t" (y Go.f ; (t .1t< 4g
t=6f

)\(&."  (erL lo I  lor( z. Cfr)  ? (ol"?

z(o1"7( '^

(t- lq,-t')
( o'z) ')  .  t"  I  o1 o"a e



Cu sor+{ .* (drl -  a ' f )1Lr )s --le



4\ (/\ t{a- h,r. q 
"tf 

1/r, vrv &r..."t n{,

f l l  r lo * ' r '

?, C.".t ,*"|(ia"J\) \

\n c ,fiv",u
4

t-1

f-  ? *z{

Gp'. t l- 
igOr-

= O'V2- t.531 -jt"
g.o

V, - . -  !o

? t "+  !o

sa- i lc - (a'\

L1-j?c+ so

I- )

- /? f
to'rr l

f  .  o) ' l  t t

?1_)tr
log.t t  (-rFr.s t

1+ o.ztt |

1 -  o . t t f  r

lrt 6 -)") rt +_s 1\: yh4rt

t.,f- : ?+ lrt
- =

1- (rl

g u (* :c t.oyJ.t ,

\r rn.r$\ ct""a"l,.

- t t tJrS

-ll



Courtesy of Microwavesl 01,com

NORMALIZED IMPEDANCE AND ADMITTANCE COORDINATES

R \DIALLY SCI\LED PARAM[TERS

Jv&:

1.fu

7,1

<- TOWARD
2

-r0 30 n
0 l

r 0.9 0.8 0.7 0.6

l 0.9 0.8

CENTER
0.8 03 I  r . t  t2 1.3 r .{

6

l0

0.I

{ 5 6 7

0.3

o.7

05

0.5

0-6

0-{0 0-t

l 5

3
t
0.5

0.1

0.3

1 0 6 1 0 2 0  -

3 1 5 1 0 -0.{ o3 0.2

J l - f  .1 .  rw^h, , - " r ln fvvot  4h>lu o lc

0.0t

0.1

rvrl f w f.-t t '+ Y-f ' 2-,

4

ORICIN

o.f

0J 02



u,.*, Jd
+-flr5"rrS-',;(F

n/r d,^.. j \.. ,^aq a {u '  1 t rfr;udr,

0.9)c/o

V V "",H-

\



e M,,a R ) l.

nr'[ O

f=$

0.S

6H*

t "7  ?  JL

2,

f / 2

" ) o" f^"y y'

f/- 
= loq. 3

tr " ;(ro*)tr"rWlo 
('

9 r  o.7o, l )  V'(\ -- ./ U

l t  r .  p(  JL?f: \j

3s(nl . 'nf t1 'qJ). *  I  \TV.P?
/------

d-o 
z

o(- . "  d lner i t -  -  {p  =,4 * (L-

' )

1 ? \
f\rd (9

? '--tg.

J

ovquc4^u6b,* .u lo = o.3eg l / rvou  ̂ rnonl ,

/  a oros ) 'p

J\e,L c i "c^, i  I  - .  ?F.o Jv

tJo f.^ ^ r$u'rb v i 'Q

16"G,&

?9 = alQ <t-



r$c( J o" ilr,

?1 :

t r  ?.

-_)*_

l^r IA hn y.:".'ucfi
-h

I  11t,0 
3

- jt"

At-)'7 r
\J

n crl r.1or'hal UG.4
+ )" 

' t  bo -4-

looo t  y  z t ro - )  L IVV.el

$o t jzo *j"ts (-t .?n)

rooo -  i * l j f  "o l

I<) ty,16 +j  ie

l t

5.D

r,.d A ap= ?.o-r) f  ,

?s?

I
no

?
J

Y?2i4.1 M

?c  E ?o (+n+ jao ba^Bl  )

C3. +l =n r^' pI)

q? ('nl'.pa .j r, (h" fu".r*C
( uo *j (* *jyo)J* , 

fr:ol"rk/

?f-
t7b.o I  I  L 'sz



q, zt. ?o

@
@

?r"

?f C r.,ou'-nqt\i *J 
)

2.bv1 -)zr. lz

?.  ? ,  6k  q  - )  ' ' 7 ' l ? -? r

t s

?J

6o

o.o s z{ - j  o,Svzg -u

-9v.Yz

V rhr,F



"  
qah t

at = ?E- .9-.o --s- - ,
ct = 

!o G-o 
--t o, o

The Complete Smith Chart
Black Magic Design

<_TOWARD GENERATOR

,f ̂ rtr. c\+ ?, = - j r.co

1



4e = "b C of .... Ub r*1")

vL
The Complete Smith Chart

Black Magic Design

1 0 8

@

?9=A *

19= a-..0
tt tro

4 2 .a+ja -r-

! ,  "  o'7oJ-

y[,  o ' t f r  +o'30(

= 0. f i€

1  l a l  a -o 'G -

( f ou+ 
".OOd-

rll, {' o.?^c)

2t

o.7

I

0.E

o9

30

0.9

-{o
0

1

l5

3
#
0.5

0.7

arh (n M

rh),-\ c\,xr-
" i*  

r  +i  o ' t t
, " . 75  - (w

Rlrr t j&4, &'

<_ TOWARD GENERATOR
2

0.5



?F= ,o(J vtr

The Complete Smith Chart
Black Mqg. Design

3r = o.t(- jo"rf '

-  Q..6 i  
orL ),  -"

o,1zl  /

1r t)l -f

, ' l o t f i

0'Y?tx

o. ?at

llvo v <' ?, ? t'r -) 
?"

tt  -  j  r- t  /L

?+, s,o+Jv$-

6.v+j 0.1

6 tfr,^l{{

I
I
I
Iv



o,rt\n(o
tf.n . lro- )' S.o -n-

4t"
F.n

3-L

Qh+lt

ao r?$..c-

1." 
j's ) ";

? l.r-

?&r-. S,, + j [oo -{c

let L
{b

l ,=
t h 1

?a (u* ja. hqr.'$F)
( ?o +1 tnl-",^pf )

? - n{ tdrF (tP' $$ v

{o \

C'+ SU" f /-)
b . jd-" fr)

v
?a

$a* g/ =

)-q," ul.
I

1o"- jCo

fo

h, 9 Q. rr+) = $aq ( LTxo.rnl

= - l - t .oP

?lr  r  E 60 f, z-) + ) (- , .  
" ,r)  )

(  I  + Q-- i)  C,. ." t ;  )

/ t  { n-- ) L* l .  ,"f)

to oF&

J t '  ?o 'Gb-$ -

( l-  n



l -

\0" - t  Cf .  to f

3  +  j  t . to f

1 Y, t t

4 ?

?ir r

l l t .  l  er

- t  -

-lq.?, t l t .^,

tLe ?

:.*Qxo...t" 

l

t l" L

Yi"n r

t

I  t . l

3 Y t t . .  I

4 o.o?-t) t /+ i , t :J

_(L

4.

o,otggl o.og t< tY  I .+)

7 , z-t.f tfu.f I

-q5 .ov

1I,.., , 1o (* t1 hrpt

1F :.
Qo

|ar ffA

44 
1: \arfik

5o +) (b 'r
4r

f.)

zh"

<  1  * ) ,

Ta 
v,fi) ' Aq.1o 1,9 '

?f." r = .tu ent)' +i(-r 'torr)J

1-f  { r+)r )  (_r .  Lor?)

.M5 got i loo - j ro, Y-_+

{  * 1.eo? _ 
J t ,vtb

[t . t t  l7t .w-

z.tr.y W.

2u.7 t t  I  t t t .z l-

= -  1 ,2-OD

go a j l  oo -)  l .  t  oP2 63o-

9o + i  zq,t
- o-?-or - jz.Ve

- t t .o.r , f  i l l r t t l



+en
t  l t4 1- a.o't f 'L-t?t.gy-

Yi..  ? o.o3? W- ot6 *)o.ot ' t t:  - O .

1
.F

u"\t ulrs

9i".,  = qir l+yinr-- o .o l?99 +)  o,o?- t9y _o.  o r ,  ^  )o.$r_?b

Ur
\  t t r 1  3 _o.oo,1 13 o. ooJQ L_ ' )

(.2 r
I r \  I o. ooi ut l

?1,-I *
,t

Y',

. ) r
\ / h  l

= lot.35I (rr".Ak'
-' _La_o.a o 4Lz5 l -k  o .  Sr

?e=

?;..  a'
(o (ry" + j Ja. p.{

t'q/

v
?o

1+ E-t
( o

?F
tD

1. .p9?

I tar 
?(o'sfi

- f  ko.9f

o'f^ = 6aq lPi ? o



4 (- - r t \  =

- l  I
{ / \  ?

C\p-.-.;fl+4

? i "  ? l0g . l

Xi  t ^  1 t t .

3

lh4 '

$tr,^..r'^r c\o-l.

zt 1

(o

1oo - 
i  Fo

<---#-

$o

- rzt lu  4 r
t l \

- ^  ?  
- 1 ,

? -o  ; z' t 6

ttotayt o€zrrrr.

%

2. - j ?r

{U.p O -M nhurvog n ?r'

\"  y inr =
t7- ir.,r Jr

*?u1 O & vv-n t /q

?,L,

d-'+ I to o
/

f ,^r *)re,"
?

t"
-  \ ^

Q > a  a (  n s t t  )  b "

L L

I
2 ' 14  1u

l

.tt ( l.+v,n g* -.F)

1+ (t.eeyg [o.t)

14ttt r j b r.1'/

-  l ' l t f6 -r j  o,5tL -a-CL

rvo.trfr .

rl-epO oh *6 tr/q"/



NAME TITLE OWG. NO

DATE
SMITH CHART Courtesv of Microwavesl 01.6m

NORMALIZED I M P EDANCE AND ADM ITTANCE COORD I NATES o. r-6 )

1  f oJ  -  O 'F )

t .  t 6  : .  t  goJ  7  0 'U ,  I

0'Oel )

7;-qsrh

m^o*7v|

is r

6- . t rvp Q-* l+o,r9)D

w

o.Lkl  )  +

o!&'n

l 0.9 03 0.7

r 0.9

-10 30 m

O I

0.6 0.5 0.{ o3

0.8 0-7 0.6 0.s

0 0.1 o.z 0J 0.{ 0.5

ORIGTN

hl,  '  $o +) toc

-[isJ 
, fir* = !jl!9. _

o. l  l - ,  )  +  a"96 ,  0"  $ t

o. r?9\a0"op l  ) t=  0 'L79

0.1 0.05 0.01

0.2 0-l

rln
t+ iz

)

i l .  1k )  =  2s r ' . J f ' ' t $1

Vln:-  21 '3 + i  r ' rc  I

E

0-l

CENT€R
0,6 0.7 0.8 09 I l-t t2 1.3 !

3



\n 
'  

Yl. .  .  
?t '  o' l?')  u' l

?ina n Yir,  '  t '7 a -)  , , tg

t .

Yi' , ?

YinJ: ( ,Vt ^ 
)  

' ' t t

Stq O sn Yi,. J - rrt, r,r4, t\ J* lt\ ct^^g troloJq a,/ g

o.\ t - 
io 

.t, _s-

?, '1 r  (Jno) 2 t  I
at 'h7  Y 5 .o  ? Gvp-),7")so

7i ' ."-  <Jnff)  2' t  ' r r /  - ) la  t t -

+(

?, ' . - ,  = Tinl

I
g/ Bo="c-<a-

o' t t  +)  o ' ) )

J

?,1, ,  a

?i., - ^-,,SU it ft5r,r J @i
t\
f .^n-, i t^

( $u ̂ r"Ai r" \
2 '-.

I

( t u t 1q-? - 
)14 --G-



?p .  O" - ) t o . J ' -
q-7c

I  ,1L
--z'

I
Vv2

, ) t  /

6 i r  a

t u

! r

"lz

v
x,

0le.

f.,

Oq 6rr.

qoA

'f
1c

I,fu +i,,

7J --<' 'bor q1

Jss Jv<* Lq,^ - .

t +Jt\ c\1--_

-- l^u)"* n- Y{/?,La* /r.1

(a.nn7*;o.?)

\du
?6 :  o.6l t r  +)  o. ,

zs -+f o.6l?t  +)o.c-)o. 
t

J hu :

t ) o"st rLz

xL =%,*& = o-5

5X1oN L .=  o t
($b

Lc-

rzUt,l,1

f'.f"l-.r;cftr

|  "  loo  r \ t14

JPo-  t to

7c

o.E31J -  )  
o"y

-- *\

t;J

tg
7r . '

o,7N v r

J2-hr (o%) e. 6?.f



TITLE OWG- NO,

OATE
SMITH CHART Courtesy o{ Microwavesl 01 -com

NORMALIZED IMPEDANCE AND ADMITTANCE COORDINATES

L Oy at->>

vlOVc

Cur.+tu

&\DIALLY SCALED PARAMETENS

20 l0

-{0 30 m
0 1 2

I 0.9 0.E 0.7 0.6

| 0.9

1 0 8

6 ? 8

t 5

3 l

5 a 3 2 t | l . l  l -2 rJ r .r  1.6 13 2 3  |  5  1 0 2 0  -

f0 rz l,t x) 3  4  5 6

l . ! l . {  15 1.6 1.7 I .E l . t  2 Z-5 3 {  5 l0-

0.6 0.5 0.r 03 02 0.1 0

t ( z

xii '  L.r. l)

0.5 0.{ 03

0.7 0.6 0J

0.1 0.05

0.3 02

-(r3- io"t

+\o

o.513

0 0.1

0.01 0

rt



Lvf
@oL

L

( : .S '

6?' r

W V  l o o  ) o f o

Y:

v,
1 l \

)y- =

L
?o

=

-,1 o-tl
/

o .$  7

Lc t\t

L-

zxf|- ?-

C-=

L = o.  oSgk

'ttr p'\H
0.15 + 10.qt

o-:tr+jo

)b. Yi. - 'lp o")C* (o. tc+)o. t1)

/u-+

6{)ot,

)  t ' .  a

b.:

o'Slx% : o-19x

O-57 x  1

?fr

0.o;  r9

o.o l t9

g,o  l t !

av 7r 3 oo ts (Db
? ( '5 )P

- l L

rF

, f t
hlo  F

o , oItTH

C b.F? r {ffi



Courtesv of Microwavesl 01 .com

L vlo\
NORMALIZED I M P EDANCE AN D AD M ITTANCE COORD I NATES

\*r\^,

L u,r,-,

t- (tn*

c olnF'_

t{a- * )Bo |r L ub,v

t o\xu

t

R \DIALLY 5Cr\LED PARAMETERS

-) r. r 
-Jl"

l . l  1.2 l3 t . {  1.6 l .E z { 5 r o z b  -  e j

0-{ 0.6 0-8 l r.5 2 5 6

l.E 1.6 l . {  I .2 t . t  I

6 5 { 3 2 1-r0 30 m rs
2 3

r 0.9 03 0.7 0.6 0.5 0.{ 03

l 0.9 0.8 0.7 0.6

l 0  l

0.01

0_l

0.1 0.05

0.3 0.2

CENTER
05 0.7 0.8 03 I Lt 12

l . l  r .2 1.3

099 0.95

r.{  1.5 l5 1.7 t .8 t-9 z

0.9 0.8 0.1

2.5 3 { 5 1 0 -

0.6 0.5 02 0.1

L --'\ + 
) "rJl f, s**utir.,v *.r(,

, - 'y r

&

0 0.1 o.2 0J

a

A-+ t \
t] YY



A--.'

9o

. , l
t/l,r r

11:  co

xe-iTo.$-

J. \ [
.4

f= rrott*

?e p+i fo
e = 4 - - =

2b 0o

L<

har.c\,fT
tF o t"fj go rt

7: =
?,-

{ o

{
t$ f (d- x\ v Jr" il\ ch a,vl , \rt1t A

6 \n,.

o,LC
,& -j 

"-f 
J

o.r +i l. u JL

!  z ,o- i?"
.'lL

Fo
6.e -)  , .n

!:
{ o

o

anqn T.

a

a\

-A o'^^ ).\

YI
,l

Bc

g, ?lJ :

o')r * irW r

o.te - j  o.c o-

t n 4rov v?fis AJ * 1^/ .-, g,,r Z;!, ----6 uv t( rw,t

ltfi. 6-"\a,.tf,r'*c-,- 1*l d^oJt a" 9^ $ -c ?-r' c_

F+ )&c

o.? t i  l .  L

r/{, dur'

't'u,) A",--

tti tlJ -o pl,f, ,tu rrh c\art b,g,., f

Yrl :

?ir /  I

b ^ B =.rr lv

P -o a -t' aFr

L vr.V,

t-- olrv w



NAME IITLE OWG. NO-

DATE
SMITH CHART Courtesy of Microwavesl 01 -com

NORMALIZED I M PEDANCE AND AD M ITTANCE COORD I NATESL otl arp
I

+ - (q r,'htlv-

i otA N'l'|

L

c
lrDrrv

"1*

-lmro 20 r0
-{0 30 20 15 6 t l l.l 1.2 13 l.a 1.6 t.8 2

l.! 1..( t5 1.6 1.7 1.8 t.9 2 { 5 l o - 5 '

0.9 0.E

1.3 t.t 1.5 t.6

*rrho' j NLt{It ?

0.1 0.05

0-{ 0.3 02

- .1 .+

q./Vto 
'1

| 0.9 0.8 0.7 0.6 0.5 0.{

*{



d1" $

A- )vt

?B

r)l
{g

-1 $u

$.

UHI*,

' iT,

L ' 5

L.

toq ruv.
I

10. tn t  ^  U

-it. '  = ?lr fu i  o . t  - j  0 .6  -  ( " .g  , i  f . " )

o.e+ )t."

w-'' &@'7F
. 4L

i^t'"
o,ff

a Co.t f , -  i * )  -. r l ( , .zr - j  
".6)

t
o tL f  - /  o .9 f  -

*  t  o '1 t r

a'go nr o.6-

to o. zO

9o
Lfrp( to"r , !>W o. t [?

?o
a

UL

!o
Tqrf o.t C

,rjt

_--@

I
- 

) 
)F. :

kcr

- i"" : ,r4-i o,. >d\ _ j,_ o-

- i ,.r
r .Q

1
9" ?"

c

L'tfc t o

3o  Q . l  )

le< ? l .  t



LTn (7 ,ov1t7*  CtD)  ( t ,O

9-0tt PF

?, = ko +j .ro -tu

c.rrt f lp



.[O
4,

?1t,,, + 3p . f o" i j6p -&

u,4t ,dt

JJb
z t;.' O

M@ '{r ?r' I gfoF t\n

JF.r O Lut oh rr..Vt- yv

f l.rO

I
a4 ?-

,
A l I  z

tbo f  , t  t to

?f

/l..lYl c.\+rl- a>\' &twy r..,f,-

-  f l ,  -  h .
t.f rr r ta'.Y qft I i' s: r.. c ̂ y , t )l

a 
(o-c- o.9rr)

6.obt l  f  o . l f ,

o.zlg v

h

Tvto  2  o .  l f  h  a  t f  e r r
' -q
L x t o

)l :. uE
Jo

hn* 4,
d1

) = i=
o,1rp(o . t9)  t  o .o  taY h

7,2?,Ch4

F"f
4

@ JT, O ft1 v* bd*';d;rh,'r<. vx rtvu(u1 o7l Arf,

"lr = Yn
- 7
U
( o

1r )o's

w. ftft.lv\4o

qn r{"  (cdo

et *,d,t  , ln J"ut^ {o , .g"1^ drronrr,- , ,uJnJ = - )o-6c

d.  r  ?r ,o n n l  naao"r f -v  Jnr |  o ,oo Jl-

*
- e\ o-Fs

&o@
o. o") on^r, r S, o$ h oq % A, 

F



Courtesv of Microwavesl0l .com

NORMALIZED IMPEDANCE AND ADMITTANCE COORDI NATES

1.2 13 r.r  .  t .6 t .8 2- { 0 $  m  1 5 l0 20

l0
l - l

0-l 0.2 0.{ 0.6 0.8

0-t

OJ

| 0.9 0.8 0.7 0.6 0.5 0.{

l 0.9 0.8 0.7 0.6

0.01

0-l

c

CENTER
05 0.6 0J 0-6 0-9 I t.r t2 r.3 l.l

t .3 l , {  1.5 t .6 r .? 1.8 1.9 a0.05



@@
\^\ ev: {, o,Yor 7

o.  eop Crb ch)

t z . l  t .  Ch

A*E

4. :

(1,.u- A^

AL

7'L)

r . t r -
" : )


