
!

!"

"

#

!

$!

#

#%"!"

$

!!

%

!&'!!!(!)"%"!"#$!*''&"*"+

#

&

#

'

#

(

#

)

#

*

#

+

#

,

,-./0-/1/-2034356708 905.0//:.05

#

;34<!"#=3<$!#=3><%"!"

!

#%"!"#,-.<1/-2<90505<

Á·jk

G5>4

*×;úºjí»¼o6/st

Ì

#

v

!$%

#

0@w

%

#

!xy

%

#

�%(

%

#

0ez

$

"

Æ¨>+»@'u�&'*()?Pã&4c:Î

!

$

Æ¨>

!)""("%

Æ¨>+»@'u�*¢q+,'O

%

$

Æ¨>

!)""("%

Æ¨>+»@'fu�&'*()b

$

$

Æ¨>

!)""("#

1

#

2

#

U.èþz=-�z×u8`

"

/è-�{Â|äN

M3-2

.èÖ×èx

"

ZBzm¸?{Â<Ò×¨;ûHÙ¸

¡Ô

"

Åß�µ-�z×;�l�Ìl

!

dzÔoqr+>

H,1E.-:3G7>/,ND8.3

:

<z×«%#u8

"

ab#vâ¦´=

X],

(�

! %%( E\c

nX;$,{�,.è;�l�-�z×¢C¢)

!

ÚÛu8¢£y´#z×Lx

"

J?-\}8E«

%�ê

"

¢£�B$,.è{�,.èz×]~S=

! %%( E\c"

¥<Õ���

&

K�u2�.ëN

!@)j

{

!@+j&%@) 8Z

{

!@+ 8Z&%@' 8Z

{

%@+ 8Z!

�,.èz×¤$,.èz×¥�

"

K�ÌljBhef

!

345

#M3-2

.è

##

�l�

##

-�z×

##

m¸¡Ô

67+*89

#1=(%%####

:;<=>

#

A

%"!"

$

(

%

!%

IJK !678?PãX«

"Z\Q["W!('#

³À��

!�±÷��

-

v

#

µ

"!W'W!#$

:;8ç·@R

$

}»

$

?P

$

4

5g�

-

Kd()

(

##

�d�¢±�¢q½UU�Ñ()èÚ¸�

ÐRyÂy�ÑU±]

$

¢#å�Uäª

$

OÜM

�US�

$

Ö28¡U�åQ»e�_×Ê�¢b

ÜtKd()U��ST|J´Ñ_

$

�1.�|

«ÆKdV�()

-"!#

Kd�íB()

%"%#

´g

Kd()

%"$#

�{Kd()

%"+#

-÷BKd()

(

É-KdU�íBª^�¢V�U�íB

$

tÊU

E©áÑ?$[VW�]gÖ

%

�´gKdÈÄ«

�h+±^Ig�gÚUKd

$

[ý)gÚàKd

�Ñ¤3ZUu/e

$

.1Ä«¶P´�*g+±

UKd

%

ö�{KdÐ�|÷�Ug�¦§

$

Ä«O

Üh£¢ë

$

àÄ«¶P´�Kd

$

ý�*´gKd

æZ

%

-÷BKdij��ö÷:J-÷BUus

¥

$

Ä«:JÅ�g�Ud÷B¥

$

Ä«¶Pd�¸

WUd÷BKd

(

.1

$

Kd�íBUC×È£Yy

�U

$

ÊÅè¶VWU�]

$

ë´�KdÄ¾��K

d6¶Ph

$

àÄ«��È@$|KdU�íB

(

[«:�¢�Ýã�¢-

$

�|û¡k¶QU

g+�´¿�\

$

8X�

)

��Ò«¬ð·ÖU-

÷Bf{KdYk|y�U\]

(

f{Kd@$

-÷BU¦§È

$

��ËuÔÕód�÷Bg�¸

WU

)

Vq3QU

)

3º3 

W"u

Ud÷B¥

$

45

÷�^1ST|ù´@$gÚ

$

áÑïð*Ë�

Z

&!$%'

)

´Ë�Z

&$$+'

�´iZ

&)'

(

É-*Ë�Z�

IÈ����`af+

$

.�d�¸W÷BU�J

S@$-÷B+±

$

�^É��ÍT«33¬Ý�Y

^3

$

6«r��*

$

!^�íB

$

6«Þ�a]

(

$

¤U��f+UèÚ-

$

@$f{Kd-÷BUgZ

��íBUgZÒÒÈ3èúäU

$

+éU

$

Éèu

Èi.�f+

$

�Åi@$KdUVW�]

(

ñ-V�|�0\]|

M3-2

Y<()U-÷

Bf{Kd

$

��áOÜU}<f{ÎîU}dð

¥V�E�Þ¤ÌXU

M3-2

Y<Xdð¥

$

���

�ÈëUf+@$-÷B

$

�hÌXUÎîð¥¶

Ê?ÖucÌXc:

$

��[¤¥U��à@$U

Ñðg�U¸Ë

$

Yk|Kd�íBU�s

(

��

z§

H,1E.-:3G7>/,ND8.3

:

�c*@�45Ug

Z

$

V�|d0�í-÷BUf{Kd

$

+±g{

�

! %%( E\c$

Ä]^

X],

bÜ-

(



!"G5>4

*×9:

Y<Èude&'45-U��Y�

$

É45

tìÈ÷â¥ude&'-UÅwW�ÅJ>U

`a8

(

Y<()UÜÝ��æý�-¹Z.R

Z@Z@E708/4e:3N

^

!W'$

$ST

$

áÑUm�ÈYc

y�Y<`a

(

É-

M3-2

Y<XdÈ�0a¨U

Y<Xd

$

+X

!

6ú

$

ÊU/�È

-

( [wY<X

dU[Ú033f

$

O�XdÈ¤d�°�

$

Xd

[ýd�°�U�Ä

%

) X

!

-U 1

!

O

1

%

O&"u

h

$

[wY<XdUßqõ�m�wU

+K$

�

$

±��

�twY<U/ø

$

ë 1

!

01

%

h

$

twY<

M3-2

X

dU7ßq�

4

%

O4

%-3U

1

!

R!

$-3U

1

( )
!

%-3U

1

%

R!

$-3U

1

( )
%

"!#

* Y<wcx^�º@h

$

XdUßqàx^�º

@

$

ÇÈ6PU��/£�¤¥l

(

ëdKdö÷

f{ÎîKdUð¥¡±E

M3-2

Y<XdU<\

h

$

Ä«[ü±Kdá÷Bg�VWÅDU»¼Æ

S�Ë�öð¥U¤�ßq

$

��ôðKdU¸Ë

g�

$

�^��Uqÿ

$

[3�U¸Ëg�Æ

$

ý0

r�UY<KdáÞ¤Þ�U÷Bg�VW

$

��

@$KdU�íB

(

ÀÁ

$M3-2

Y<�íBKdU

\]áÑ¤

-M3-2

Y<dKd

$

ïðY<ì´Kd

�tcÏ#Kd

&&$''

$

Y<8

&('

$M3-2

Y<f{Îî

Kd

&W'

«¬

M3-2

Y<[µKd

&!"'

Q

(

K

K

K

X

!#M3-2

Y<Xd

#"G5>4

*×½ ¼o/±,

#$!"

æoÂª

�X

!

-¾TU

M3-2

Y<XdÄ«�E+X

%

6úU

M3-2

Y<f{ÎîKd

$

f{KdUr�

�cïð

-

ÎîVW

L

�

()

ËuºGhë

""$E#)

�é�îU3t�uac /

:

)

�îVW

L

5

�

(

5

$

«

¬@<U@�

(

K K

K

x

y

(x,y) (x,y)

x
y

O x
y

O

ww ww

L

L

L

L

X

%#

�w�tw

M3-2

Y<ÎîKd

K
K

1.21 1.22 1.23 1.24 1.25
/GHz

(a) VSWR

VS
W

R

2.5

2.0

1.5

1.0

K K
12

9
6

3

0

/d
B

1.220 1.224 1.228 1.232 1.236
/GHz

(b) 

X

$#

�w�tw

M3-2

Y<ÎîKdU�crs

!&''$!

# v

#

µ

$

Q

-M3-2

Y<[-÷Bf{Kd-U\]

#



#$#"

æoäå(DÂÃ

[us�cz§

H,1E.-:3G7>/,ND8.3

:

-ãä

KdSí

$

Ô2�cYW

$

V�|d0KdÔ2Ð

Þ

$

Y½È�w

M3-2

Y<�tw

M3-2

Y<f{Î

îKd

$

�cVG+Æ

-

�é�îUVWõ�

'" ^̂ P

'" ^̂ P$ ^̂ $

3t�uac /

:

O+@+$

�éUíA

¸é

N70

+

O"$

f{ÎîVWõ�

))@) ^̂ P

))@) ^̂ $

ËuºGUhë�

"F$6# O" Q)@) ^̂ $

)@) ^̂ #$

1

"!

O++@)u$

1

"%

O%(@'u$

1

"$

O)W@'u$

1

E!

O

$$@$u$

1

E%

O%)@!'u$

1

E$

O&!@+u(

KdU�crs+

X

$

6ú

(

KdU�crs+Æ

-

( �w�tY<ÎîKdõ¸Ë^

! %%( E\c

"

X

$"7##$

Ä«kTÎîðß*�{U-`g�

t\¥R¥ßUåbµ

(

2

5

O"@+' "%#

µ

"%#

-

(

�

M3-2

Y<ÎîUðß

$

2

5

��g{-

`g�t\¥R¥ß 2

5

O

-

I

/��:

$

�1µ2ÄÌOK

dU+±g�

$

ý*Ý�f{ÎîKdæZ

(

Y<

wctµ

"%#

Uòl±²Å@

$

ý*Y<h 1Uò

l¤å

$

.� 16òUlÞð

$

X��Ä"ðßUx

T�

+(@(j$

�^èIU±²

$

6«ÅU¤®ùU

VW�]�s

(

) ��

M3-2

Y<ð¥.�Uf+�tUdæ

�ËuÊk

M3-2

Y<ð¥Uf{ÎîKd�-÷

BKd

"

X

$"e##$

tw

M3-2

Y<ð¥Uf{Îî

Kd*�wY<Kd3Ð

$

�^��Uf+��c

Þ´

$

��ÈëÌOTÐ/eUkKPQ

(

#$,"

æoN��ÂÃ

���c6kKUc�¡±|�w�twY

<Kd

$

�é�î�

IL+

¼¾

$

Kd@�+X

+

6

ú

(

y]

A5.4/0N9($&$Z

í»�"OYW�[f¥

u;àtKdÔ2|á#

$

X

)

�?

!

¾T|Kd

Uá#rs

$

�X

)

-U@�rsÄ«ÃT

$

�wY

<Kd[

"! %!(!! %$'# E\c

g�¦§àU

;,gL

�^

%$

3ta){��

!@)j%

twY<KdU+

±g{�

"! %%"!! %$'# E\c$

3ta){��

!@+j$

bð^�wY<Kd

(

TÐUá#rsùú

twY<KdUTÐ/e¤

!@! 8Z

UPQ

$

ÿ®�

�Uf+óK|±]

(

xÌ��crs3Ð¤6

ôð

$

ýÈ�^�é<UíA�óU

(

(a) K (b) K

X

+#

Kd@�X

K

K
K

K

/GHz
1.21 1.22 1.23 1.24 1.25
1.0

1.5

2.0

2.5

VS
W
R

X

)#

�w�twY<KdU

;,gL

á#rs

-

!"

1Ý`ºÝ(âæoN-7`+çlÞÂÃ

g�

KE\c ! %%(

�crs

�wY<

twY<

xÌ

K8Z +@W

TÐ

K8Z %@+

xÌ

K8Z )@"

TÐ

K8Z "@'

á#rs

�wY<

twY<

xÌ

K8Z %@'

TÐ

K8Z %@)

xÌ

K8Z %@+

TÐ

K8Z !@+

,"

EF

��á

M3-2

Y<��Kf{KdUV�-

$

V

%&''

&

#

'

#

(

#

)

#

*

#

+

#

,

!"

"



�|�0�íU-÷Bf{ÎîKd

$

��S�Î

îð¥U

M3-2

Y<wc

$

Ä«��Þ´Uf+��

c

$

*[ÎîtUdm]æ�ÎËUgµ3rF

$

Ä«¤�PQKdUTÐ

(

Y½¡±|�w�t

w

M3-2

Y<Îîð¥U-÷Bf{Kd

$

õ+±^

! %%( E\c$

KÞ¤*ÒUT�-÷B¼�/e

$

Ä

]^

X],

bÜ-

(

9

#

:

#

"

#

;

!#

@R6

$

Ô¾,

$

�8A

@

�0�í*Ë��{-÷Bf{Kd

UV�

@

-_*t)

$%""W%"$#-++!+&

%#

©

#

½

$

cpô

@

�0*Ë�g�-÷Bf{Kd

@%""W

$¿.

Kd$UÝñk

"

mî

#@

E'

-

u�+»T¼½

$ %""W%!%"!!%+

$#E7UU./X$H7.44/NE$H4p0/NE$&$+4@A0/GG.8/e708 -.:-D47:46_347:*

.c/8 26e:.8 8./4/-N:.-:/U307N3:70N/007@a999A0N/007U708 g.:/4/UU

]:3_757N.30 J/NN/:U$ %"!"% W- $+'!$)"

+#J.0 H2/0$[2705IDU2D0$b.73Y305-2705$&$+4@AN2://*S/8 .̂-:3UN:._

70N/007S3:G.8/e708 -.:-D47:_347:.c7N.30@a999A0N/007U708 g.:/*

4/UU]:3_757N.30 J/NN/:U$ %"!"%W-$)W!$&%

)#

£{�

$

a

#

³

$

Ø8ã

$

Q

@

�0

H]g

Ëu-<µi�{-÷B

Kd

@

�¢t)

$%""(%"+#-$W!+!

&#

h

#

�

$

v

#

µ

$

_¦è

@

Y<ì´KdU@�45

@

Æ¨>Ü+

@''g

$%""&%!!"+#-')!''

'#A07503UN3D d9$ ]7_7_346̂/:3D b$ 1/0Nc/:.UEE@$&$+4@A_:.0N/8

435*_/:.38.-C3-2*8._34/7::76"J]MdA#@a999A0N/007U708 g.:/*

4/UU]:3_757N.30 J/NN/:U$ %""(% '-+)&!+&"

(#]7N07̂ L\@Z:378e708 H]g*I/8 _4707:M3-2 S:7-N74433_ 70N/007@

a999A0N/007U708 g.:/4/UU]:3_757N.30 J/NN/:U$ %""(% '-+%W!+$!

W#L73]=$,7:̂7=;, =@I:7-N74e3D087:6-.:-D47:46_347:.c/8 U.054/

S//8 .̂-:3UN:._ 70N/007@94/-N:30.-UJ/NN/:U$%""(%++"!%#-'!$!'!+

!"#d7UM:.U207d$X3_.C:.U207E$ A070870 HM$ &$+4@H]g*I/8

M3-2 S:7-N74U43N70N/007S3:gJA=Kg.EAB7__4.-7N.30U@a999

A0N/007U708 g.:/4/UU]:3_757N.30 J/NN/:U$ %""(%'- $(W!$W%

%88=B 342G5>4W9<>3<=35 342;?9>*=<9=B E5=<9?[261?>95D39?8%@32@@<

Ja=,2D

!$%

$ gA=XYD*8./

%

$ [\A=XBD/*6.05

%

$ Jai,2/05*6.05

%

$ gA=Xb.0*F.705

$

"94/-N:30.-,-./0-/708 1/-2034356]3UN*83-N3:74L/U/7:-2 H/0N/:$\7:e.0 a0UN.NDN/3S1/-2034356

!

$\7:e.0 !)""("$ ]@L@H2.07%

,-23343S94/-N:30.-U708 a0S3:̂7N.30 905.0//:.05$ \7:e.0 a0UN.NDN/3S1/-2034356

%

$ \7:e.0 !)""("$ ]@L@H2.07%

d/_7:N̂/0N3SE.-:3/4/-N:30.-U,-./0-/708 1/-2034356$ \7:e.0 a0UN.NDN/3S1/-2034356

$

$\7:e.0 !)""("$ ]@L@H2.07#

&%FD39<>3'# A__46N2/S:7-N74̂ /N238 N3N2/8/U.50 3SN2/ .̂-:3UN:._ 70N/007@12/U/C.08U3SÙD7:/ .̂-:3UN:._
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