#$3$%



" $ % !
g (!
( %)
+%, )-. ) ("
&&' (
& (* +,
&HE .|
&HH
&2, 4 (* 4+
&'2'&' (
&'2'#
&'2'2'(
&'2') 5

&)

#2

g
)
&2
&3
#&
#)
#3
#6
2#



&')'&' ! 2)

&'%' 2%
+9%, ). 1" $ %(!$) ("&% %! 01
#&'( 4 9.
H&'& )2
H&H )-
#&'2'" 4 . ( )7
#&') ( %o#
#HH 1 ( ( 4 89
, 4 %6
#H& ( %6
#20, 1 .+ 4 3)
H2'& 3%
H2'# ( 33
#)' 6&
+%, )0. " $" ) %( )! 1 0
2&'4 | 5 6)
2'#" +4 -#
2#&' -2

22", -6



+%, )2. " $ o gy

Y&+ < "+

)&&';
)&H

y# (! >
y#& (82
YH# (87

496, )4 "% % ("""

W& (4 ;
%'&'&'
%'&'#'

w# I, 4

%'2"!

%) (* +,

%'%' 9 b

%'3',

+%, )5. (" !'% (0 )

3'&' 9 <

&

" %

14 +4

N A R [ IS W)

%oll"# ! 33
7&
7)
76
" &$2
&$6

&&$

)% 4
&&7
&H&
&#)
&#-

&2#

&26

&)#

&)2

&)6



$)

"%

% # "

! 96) +

"IN

" g 4

-4/



&'&

#&'

HH#'

#?2'

2'&'

y&

y#

Lo ttrte , +.
. #$

%%

( ; ' 32
/ ' /
$-$% < "B/

. A#& )&$"+$$&
1 6%

| < "(, . +
: 7&

C/ ' &$$



&'&'

&'#

&'2'

&)

&'%'

&'3

&'6'

#E&'

H#HH#

(4

%

&#

&)

&6

#7
26

27



#2' 4 / 0,&&1

/ 0#& ,2&1 -$$ (B= #& B=
)#
#) /A
0 1 / : )2
#%' / 1 E&% 1
E&$ B )3
#3 o+ : / 0,&&1
/ 0#8& 281 2$ B= &7 2 B=
1 )7
#6' . ' %$
#- 12+ <+ 1
: & % *$3
"9 + %2
7 0, 1
1 0,&81 1 / 0#8& 2& 1,
/ .
%)
#8&%'  ( 1 1 ' %3
H&&' 1" + | + %-
HeH 1. | +
+F * %7
#8&2' 1 0 1 / = 0
= 1 /
0#1' 3%
#8&)' ' 3&
#&%'  ( 1 : 1 3#
#83 . : 33

#&6" )+ <+ / +D ' 36



#&' 1 TF*&#F
* I
/ 1
#E&T' ( &&: H#H& 28
##$  ( 1
2'&' <
2% .+

22" | /| <
2y 1&%# co1

2%, /
23" . /

26" '

2= (|

27, 0,#&1

2'&$' +

2'&&" " <+

2'&#' &#HG*&-G

* : +

282" ( &&: #
/I, /

2&)  (

)& <

<

%+3 B=: /

36

37

62

6%

63

66

-%

-%



y#oo /< 7$

y2r o/ 7$
/ F <
))" / / 0 1. 7%
&7 B="(, .; ( $% '
)% /| C: &7 B="(,; 73
( $%
)|3| + ' 76
yer 1 0 "9
/1 1" +
77
= / ' &$$
)l7l n < _;' &$&
)&$' 1. + 07 B "9
1/ 1 C 1 ;
1 /
< / &$#
)'&&' 1./ /<0 /| <1
"1
/
&$%
y&# 1/ "1
! ' &%3
y&2' (1 ,&& /
)&&: |/
: ' &$6
)& 1, ; /
/ 1
( 0,1,&& / &$-
)&%' : /

5 M ' &$7



&3 "+ / 1

1 1
1" +
0, )1 &&&
)&6' (0 ,1,8& / ! &&#
Y& 1 N
- &&2
%8  (* + + / 0.1
* 0 1 &&6
%H 4 <+ &&7
%2 1 "1 4 1 &#$
%) " o+ 3+ s
50 41' &H&
%% ( - &t
%3 &t##
%6 . 1 4 1 &#2
%'-' 0 )1/
; 0 & H # /1
0 21' 1 "1
4 &#)
%'7" :
- &H%
%&$ 1 ' 1 41
&#3
%&E && % $
0 1:/ ! &#6
%w&H  ( ! &HT
%'&2'  ( ol



%'&)'
%'8&%'

%'&3'

%'&6'

%'&-

%'&7'

%'#$'

N'H&'

#l

o / 11 /
/[ 2%$$B= <
(
1 +4 1?
1 +14
1( ++ /
1
/ / "1
' 0 < #
o
0 < & #&B=1
+14 + / '
1 + 12
1" J
148 / 1"
< #& B=
/ / +14  +148 /
14+

14
1 4) <
0,#&1
* + !
&B=1 |/
+) <+
/ +

&2&
&22

&2%

&23

&26

&27

&)$

&)&

&)2



0C1

"B/

+

<

0,1



IK' 9



9

Mixed-Signal Market

0 - <
L*+ G /
S
@
/ * *+ *+
/ * + /
"4
/ + + /
J%K
IIO 1
+ *
"(09"(1 /< /< <



[+



== ("&% %" )+ (0!
&# |
&# |/
1 < !
+ +
+ /+ 0/
o"11 <+
+ 0"10 + +
1 : 0,1
/
0 *
Lo L+
-%$(B=: 7$$(B=: &-$$(B= &7$$(BM

+

&#

G/

(200G

0/



! # n
#) B=
A 4
f1 2
R I I
Multiband
antema
&
1
&
1

"0 - %7 (
/ /
2l

==

Multiband filter

Bandpass Alter

Bandpass flter

—

Multiband
Balun

{4

[

Balen

(

[

Balen

Mulkband

Low Moize

Amglifier

&7$$(B=

hlultiband
Difer=ntial
Downeonverter

DSFP

Differential
downeonverter

Low Noize
Amplifier

Differantial
downconverter

Low Noize

Amplifier

%

&7 "

DsP




#: |/
/
/ o
@ /
= &2 |/ / /
+/ ++
@ +
0 /1
= = /
o +  0-%$(B=: 7$%$(B= . &-$$(B=
&7$$(B=1 + [ + O#)B= %B= 19.;
/9.,
"B/ <
9.; /



"0 -

01

A 4

A 4

A 4

A 4

A 4

01

0

1

01

\4




/>

&1

#1

1/

=M " %

)% "

4 0941

* +

[+



/ + /
o' J3K1'
B/ : +
* 4+ + +
+ * 0 "J2K: J6K1
+ * + 0 @ 1
+ "+ %
* [+ * 4
+ / : 4"( #$26 ™
B/ 4
&#$<4
4 F |/
4"(#$$) ™ + 4 C
+ +
<9(* 9"('
4 * o+
/ * /
01 + + /
01 / =
/ ( '? < /
",



* 0J2K: J6K1:

J-K'

. < C oO0C1 +

+ 0! ' J7K1'
) [+C <
; <+
* 0J&$K+J&2K1!
* o+ +
/ 0J&)K+J&6K1'
+
/ / <
/
<
, ++ < 0,1 ? <" <
<
J&-K'

&$



#1

<

&1 .+ "+ oo

0J#SK+I#HK D'
< < +C
0J&7K+J##K1'

&&

1

J&T7K



") -:2: %7

94

[
L

OHOHOHOHONONO)

<

"0

@1 04 1

OHONONONOENO!
I .

9 4 0941

&#



< / +
* o+
-if:- D% () $) )%, 7 0+ *
o </ ( + ( 8 ! o("(+"11
+ 2 + +
L G = J#2K'
o / 1: < +
+ -%%
= | J#H2K>
v 0$'$$2N N$'$$7 &+&$B=1
%+#$: / +
B 0 %$1
L G J#2K' &B #%B
& 2% J#)K'
* C %$+&%$ %$+#3$

<

&2



+

|+

5

+C

9 0,91

&'%1'

i nn 0

"() -4

* 4

&)



&%

[+

/>

%

$&

&>&

+/

&$+#%0



-l

4 ="

((+:

Y%" o+ %

o"(+1

"+

4

+/

0)%$

04"41 0

0'" J#%K:

"1

ON&%

E#'3%

&'31

E$'$$$-1

0&$

#1

&3

<1

I,/+

0#+%

1



< + 3G /

0 1
» F 94"
+ 07+2% 1 +) 0 *+
J#3K' +
/ +
*+ 0#%+&$$ <1'
+/ +
I #% 0 &3

- OO 3
Unio o @m=EE
SO D
H oo @ EmEE

ool E=gs] Fieat f 100) B 10 |

HH BH BEH BH BH BHH BB EH

UDDDDEIEI HE:.IDBEIE‘.I@ mm E ENEE

n 20 E EEE i G 3 22 BT [

U oo 23 E1E E DR REE N OO OREE

oy e SR mumur_-la
_ oo g=ge mm B == DA o

“() -5 ! %" (+ ' &7 , '

&6



&1 B <+ |/
< 0 +&1 /
<+ [/ + 0D1
I+ /+D +
I+ +D
#1 &
+ @ + &
) 1/
('(+
21 B = 0&#+23 1
)1 I+ ON#%$ "1

&G*)G < , + I+

0%'$&%+$'$#%1

| C+

/>



[+

+D <+( F
2% < #) -1
- & 1 *
/| < 0 && @
/
I+ |/
/ *
/
+ 1
/
<  +! ; )2%$: .
4 / /
= /
/
/
/ '9
<+ : <

&7

94+

(¢

&3

))

1 /+



+ +
&'&
%& -:-1 " S K G ,
+ ¥ #% % ! )!
J++ C N
94 "
1+C
B ;
B +C "1
B , <
B
<
1+C
(‘(+r@ , B .l
B C B
» + B
B

#$




Q__> + , ( + +

o('(,1 of
= + / +
1
- / (
/ (1, + <
J#6K' B/ 2
< +
/ {
+ + G+ * 4+
(', 0 / * <
= , 9 0,91 4 < 9 0491
1/ , +
/ /
/ +
1
-0 ) %" %! M M % * )% !
* 4+
/ / + 8

#&



0 1:/

J#-K'

HH



o1 +

=0 1" % ("&%

&1 I

#l o ( +

1J#7K

21

J2%K'

#2

/

/

20

>



[ 0J2$K+J22K1' (

+ J2)K'
*  C+ 2% 0;1
< < + <
J2%K' : +C
] <
J23K' : 5 0
[ < J%K < + J26K1
<
/
0 < / &'# &'21
S O T 0) I
<
< <
0o .: 1 =
< + <
I* / / <

#)



B

t +C

0J2-K+J)$K 1"

'9 C #E+#$

J27K

J&PK+I&2K

" J%K *

#%

C

$ Ol J#H&K1:

*

CF:

/



2000 %) % %M $ "% ("

/ J&3K'

J&)+&6: )&+)6K'

B/ :/ , o

I +( 0!( 1 5

#3



/

-:0:2:

94

0941 J)7+%#K' (

J%2+%)K' B/

10g) + &< "#!

#6

J)K'



ADC

+

Basehand
j | : Processaor

CHIP DOMAIN



"+,

() -:3:

[+

#7



&1

#1

)P $H$&
/

[+

[+

2%

<+

'‘&+&$ :

<+



$%+$'6

$2+5'% '

-%0

1

2&

[+



-2 1%+ "I+ |

5 /I 8&l
= o/
1 #1
* 4 , +
+ / >
&1-$ I $ !
#1' . I &
5 /I =
< / /
7$$(B= # B=
"+
/
21/ M $ ! $ "0
( *
/ o+ o+ % B=

2#



AL $

/ &H#% * #
#)) B=? +D
$% °
%1’ e ! !
* /
/
‘( /
31" &. ")
o,
/
C
C: = (
/ +
< C
61 ! "0 %
+ +
/ /

22

$.1

<+ :



-1 / |
+
+
+ /
71" " M
$II
* +
02%$$(B=1 . #& B=
14 +
/ <'( 0
+
=20 )% )&(" !
= /
>
[+ +D

2)

+

$ /23.



C
+ * 4+
-4 "NY%" ("
+ +
/
+D
/
)
< ; O,y
/
c
/
2%$$(B=

2%

[+

0141



&'- B=+#'& B=

14 + /

/ <1

I(1

23



4 +

J%%K+J%6K 0  #&1'! : /

v

=

"0 -

0J%%K+

J3$K1' /<

= 0J3&K+J32K1" [/ + *

26



[+
#) B=
i

&$$(B=

.

09. : 4

/
P20 P%O

0/ I /

[+ [+

[:-: ("&% 9% (!

I @)

(
0J%%K+J%6K1:

+ c%

/>

‘#/

+D

&'6:

#2

3$(B=

#&

[+



##

"0 I

( 0J%3K: J%-K1' /
= /
0 1
0J%-K: J3)K+J3%K1 =1/
/
1
—— |
vl TN
_|—| |-‘ ‘-| |—_|
1
"0o7 * &7,

27



J%3K

# # # # 4 o#'&l
# # &
/
/ #H 0 1
/ /
0 1
4 O#'#1
4
0 ES$ E ; E$L /
0 5 foF
E7$'B/ : I J%-K
/ >
E E E " 0#'21
@
/7% ! + 0 E 7$1
+8% 4:
0#'21. : >
C g e 0#)1
# 1 #lg

)$



| I ‘M
4 J%3K J%-K *
17$ 'B/
* <
< ‘0
7B/
/ / /

I I < 1

* o 7$$ (B= &7 B=/

%$ /

/ &Y% B="7? 0#21: %$
#7'$)% ‘4 E3) : +&3'%6%
4 -$$(B= #& B= 0&)% B=1 +&#2# 4

#2 0B+ , 1

)&



ma3
freq=800 0MHz

dB(5(2,1))=-3.107

m2
freq=2_100GHz
dB(S(2 1))=-3.107

ma3
\ v

dB(S(2 1)
dB(S(1 1%

m

e
v /

freq

m1
freq=800.0MHz

dB(S(1,1))=-16.575

, GHz

m4
freq=2_100GHz
dB(S(1,1))=-16 575

"0 10: o+ /
0#& ,2&1  -$$(B= #& B=

[ J33K:

$HE&& @ @

#)) B=0 -$#8& @1/

B= -$H'&& '

)

0,&&1



[i-=0 + )*

#) |
( 0/
1 /
—— |
e TN
_|—| |" "| |—_|
[ ]
= # #
"0 l2: [l 0 1
/ 1
! 0&1 + / >
# #
0 1 — 0 7 0#% 1

)2



0/

%% :

0 1 01 ,01
O # #
& 0 1
#
/
/ 01 01
6 $ $3
$ ' #
* o #% |/
$72 #&2B=1
&3$$ %3

P$'%: P$'7 P##B='

/

= + 08$'7

##B=1 /

)

0#% 1

0#% 1

0#'% 1

@) &%2 B=

&'%



## B=:

&$ B

0

$'%

#% 1'

$'7

)%



300

250+ 1‘
< 200¢ \\\
150+ \
© 100}
50+ |
] i
50L |
-100; 5 10 15 o |
0* & $8(B=1
1
300
250+ |
- 00l 7
150+ |
o 100 7
50+ |
| i
50- |
100" |
150" |
200 5 10 15 - . ]
0% 888(B1
1
"() [:4:

%7 E&% &7 E&$B

)3



0 E$1 / E
ES$:
0 14 0#'31
40 1
: / /
>
0 1 0#'61
0O#% 1 |/ E E$:/ [/
>
, & >" E E
, B> / 0
/
=1" + @)
* | /
, 2 > /
1
ES$ E

)6



=)

72$(B=  #&2%(B= /
&+ /
/ 2%
/ 2'% / /
<
/ /
#% 1

@&$ 0 E 2%)61 &'%2 B=0

#8&2$ (B=1'  #3 |/

%$ +&$$
2+
"0 E $'$$#: E #7%1
<0 #31
0
| | 72% (B=
0 B+, 1



m3
freq=837.9MHz

dB(S(1,1))=-18.205

m4
freq=1.945GHz
dB(5(1,1))=-26.428

0 m 1 m2
BB
0 M o0
=T |
_35 T T T T | T T T T | T T T T | T T T T | T T T
0.1 0.6 1.1 16 2.1 25
freq, GHz
m-1 m2
freq=837.9MHz freq=1.933GHz
dB(5(2,1))=-3.076] |dB(S(2,1))=-3.025
"0 5 4+ o 0,&&1 /
0,#& ,2&1 -2$ (B= &'72 B= '
[-:0: %! + *$) %) )% % ( $% ()"
"+ , / J32K'
#% <. I +
<+ [ 2+#) ' +
o
&$$ S

)7



Panel Fabrication
Standard Process

12 inch
18 inch

Organic Dielectric
REVECTE]

Component Fabrication
& Packaging

"0 1. '

%$

: I+
/ < = +C 0C P&#$1
P#$$1' <
< * @
/ < '
= 7G*&#G &#HG*&-G
94 0 #61J32K: I+
&-G*#)G = 0
- Q-Q 1

&-Q*#)Q = &$R
&-G*#)G " $ 876777 7978 & ) b
58" '

Post Processing
Dicing and T&R

RF Test, Dicing,
Tape & Reel

0C



+ 3G*3G =
/ +
I(
/ =
0 N#$$S"1:
/ +
)@ 94 " B/
= * / < 0 < 94
1' < < N$'$%0
+ <+ < 94
< !
94 < +4)/ * 0" 11 &+
#$ @S ! / /
5 < "l 2+
# @ " * <
<"(,:,
&# "
<+
/
<t( F 4"&#(0/ &$ $'$#1 <+
/ <

%&



/ / I+ @ /+D + @ +D

+ <+
* o+ &0 &'-1
<+
/ /
< + <
"+
/ /
[-2: %&)"%" % %!() !
#- <+
" 2% I+ ) A
/ + /
/ 0(& #1
/ + <" + 9 0"91
/ & # (2

%#



#-

&% *$3 : + 0"9 1
#7 : : / +
/ 0, : #% ( + +( o/
+/ 1

(¢ I
"0 E#T%: E $$$#1
@

B 0 E2):
E $33)1

(2 I

"0 13 %7 2+ A <+ &7
! &% *$3 : "9 +

%2



freq, GHz

1

e 08 10 12 14 16 18 20 22 24

freq, GHz
1
"0 I6: 0, 1 %7

0,&&1 &7 / 0#& ,2&1", /

%)



+&)% 4 T#$ (B=' B/

’ I / 12H#) 4 #$2
B= #8&2 B= ' s
' o
4 & 4 -
< /
/ x wop
. $I#% 4 / /
%34 ' H&S |
' # =
%& /:'. ( 1
6/= 9> |/:=0 +>
4/ 6$|(B= &3$|(B=
& +&)% 4| +2#) 4
H& +2'%) 4| +)72 4
2& +2'62 4 | +%'2% 4
$&7 4 |$) 4
$'62 &'7

%%



") [-=

dB(S(2,1))-dB(S(4,3))

—
[op]

(4

phasa{S(2 11-phase(S

(

1.0

_1 u T I T | T | T | T | T I T I T | T | T | T | T
02 04 06 08 10 12 14 16 18 20 22 24 26

freq, GHz
1

_‘?DD T | T | T | T | T | T | T | T
02 04 06 03 10 12 14

freq, GHz

IR
16 148 20 22 24 28

%7 &7 '

%3



[ TS+ )P ("&% %) +% % ( 1?
"&% " &% % (!
5
+ ! /[ J36 K' #% :
/
| + /I +
@) * /I /
+ /1
/ @) E7$1 =
/
0 / 1 /
l:l:-: "@ %&)"%" % %!() !
#&& |/ < "4
<+ , #&'2: 3+
+
$'$$2% / 2'2-
0(& (31 = I

%6



3

(%

|

&
|

)
0 ——
|

)

(2

+
B
1
") I:--: %7 + &7 +
#H&H | - +
+F * +
/ #&H'
/ /
+ + [/
0, 1

0%-



%7



o i
-500 : : ‘
0 50 100 150 200
0* &$$(B=1
1
0 T T
5t 4
10t .
i
< -15) .
o
o3
o -20¢ 4
25+ .
-30+ 4
_35 1 1 L
50 100 150 200
0* &$$(B=1
1
"() 10 %7 0o 1 / = 0
= &7 / : 0#1'

3%



+ +
)7+%'7 B= /
' #&2 |/ =
o
E-- : E &%B: E%) &$-B=
): &&'2  &2'2B=:/ 0 1EP 0
% B= &2B= '
0 #&21' T %'% B=
&2'% B='
"() -2 '

3&

%$+&3$3$

/>

0#')1+0#'31

/



-10-

-154

=20

o +~—3J©Q D <

=254
(dB)

-30

-35 T T
4e+009 5e+009 6e+009 7e+009

Sonnet Software Inc. Fl’equency (HZ)

") I:-4: ( %7 &7

3#



2'-%*&'2) 0 #&21'
&&7 P30 =
( ' #&) |/
0 + +/ , 1 ' #&)
/ ' /
"B/ / 8
#$4:/ 82% 4' |/
/ &'% B '
, < + / % B=
'9 [/ <
A 0
, <+
1 * %20 3'# B=
0 N+&$ 41
## |/ /
( 0( )-%74%$+%3$"1 "
/ )#O = '
%& [ 2 /
( 1
#" %) % ( D% (
)E+%'7 B= )-H+%'7 B=
0,&8&10 1 &34 +&%'% 4
0 *1 $'3 4 $1%6 4
0 *1 $34 $224
0 *1 0% 3
7 # %'&3 ¥

32



[0: %) &% (, % (!

+ / /
+ "4 [+ <
+ 0 / #$(B= 6%(B=1 9.; #)B=0&%$$(B=
/1 =
, T < / &'- =
< +
[+ >
& < < /
I
< ‘9
| =
< +
D /
# o *
/
+

3)



[:0:- 1"

J32K
= [+ 0 #&31' I+
@ + /< /
I &% I+ @ + | <
/ / 0/ /
1 = 0/ 1+ 1
/
/>
s N e 0#-1
— - 0#71
$ $ $
/ 7< Iz
+ + ; #))B=0/  &3$$(B=
/I 1/ +D <+ %$ &$$
$7# )3 B

3%



“() I:-5:

[:0:] %&)" %" %
9 <
0
< <+
$'P&7: &$ 0
0&& @ #
+ @ +

%l() !

/+D

<+( F

&(B=1

&B=1 <

#7%1

<

33

&#

*

"B/

#'&6

<+

I $%

4+8&# (9

[+



I <
B 06'6 E2)-  E$$$)1
I *

4"&#( 0& : E&$: EI$&7

I (2

B 06'6 E2)-  E$$$)1

0

"() -1 )+ <+ / +D

—e—

g
T

&#HG - &#%

"0 -3 %7 TF*&H#F /
* ; &7 + .

36




#& |/ 71G*&#G /

#& | :
&#% * # o < $%%$6 ' #&7 |/
#HH#$ |/ '
Cartesian Plot
o o
b_bottom4 O
DBIS11]
- H8.
Right Axis M
[empty] a WWWD_[
g 2&
n
i
t
u
d
€ 104
(dB) ,&&
-15
2.4e+009
Sonnet Softveare Inc Fl'equency (Hz)
"() /:-6: ( &&: H#H&  2&'



Cartesian Plot
Z0 =500
Left Axis
Phase Difference <
b_bottom4 - P
Right Axis h
[empty] a
S
€ 170
D
i
f
: %
e
I
e
n
c
e
-180
2.4e+008
Sornet Saftware Inc. Frequency (Hz)
Cartesian Plot
Z0 = 50.0
Left Axis 2
dB Difference o
b_bottom4 =
Right Axis
fempty] d
B 1+
D
i
f
f 0+
e
r
e
n
¢ -14
e
-2
2.4e+009
Sonnet Software Inc Frequency (Hz)

"0 /= ( %7 &7 '

37



#2 = / /
o( .4#&) &$"+$$&1 =
)%0O'
%& [/:0: o /
" 0A; > ( /
/ $-$% < "B/
/ AH& &S +$$&!
1l
%)% ) % ( Y% " % (
, = # *&#% # *&#%
oT@+ $'& *1
< $7% $'%
$74 *0U#%"1 &4
#4 #4
&-FIT@+&$ &-$T@+&$
w V

6%




[:2: %%)*

+
(
*
"4 /
| 7%
/ 0
/ 1
+ <+
2/
/+ =
/
/ =
/ ON2 B=1" i +D
+ + /
+D <+ '

6&

#) B=



$|% 1

£t

6#

[+

[+



A
+
0 / o1 0 2'&1'
+ +
1 9 +
- % >
S L
Antenna Filter Balun LNA
"() O:-: < /
+ / < 0/
1 / < J3-K' 4 +
"'B/
J3-K: / = /

62



0J37K+

J6SK1'
+
"
* / +
= />, 2'& *
+ 2'#
+ + /
+ +
2'2 =
01 %(1"+)B(* <"
5 |/ [ +</
/
2'#: |/ [+ +
/ 0 1

6)



/ 0 1'"&: "#: & H#

: 0 1
" :/
&
I 02'&1
# A -
02'&1: . & # '
— NV
7oV )} — AN/ 2N
& " #
~ & = "

"0 0L .+ '

6%



<
/ " ):
0 1 0
1:
< '4
22 | %$ 8 5
#') B=' ) / < /
#) B=1:
* L}
Y U
l ‘&
s '$) #
$ Y |
* &
:: "$ & % 5
+$

63



=,

Cartesian Plot
Z0 =50.0
300
Left Axis
Capacitancel [pF) o]
1.14pf_movrdpth_4.8ghzr| 2004
Right Axis C
[empty]
a
1004
p
a
c 0 o < O
i
t
=100
a
n
¢ -2004
e
1
-3004
(pF)
-4004
-500 T T T T T
2 25 3 35 4 4.5 5.5

Sonnet Software Inc

Frequency (GHz)

"() 0:2: %R&R#

2')
)'3B="

&'#

2)

2'%

/

&7

&#  +

H&

2"

66




0 #)B=1 4 #&
/ y-B= |/
/ -
& |
b P)'3 B=
T ]
SISE
T T T T ‘ T ‘ T T T T T T T T
& #
"0 04. /| </
23/
#)) B= %$ &$$
$7#  )3B
' 4 / 2'#2 B
$) )3B #)B= |/
)) B=", /



#6B  $'%6 : $7H

#)B= |/ ) B="

$%6 #6B

R

v

#6B

—_— $%6

"0 05 . / /

\ /

\‘/\‘\e‘/

v

2 \\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\
& #

10/# 11
J0/& 11
Jo/ 11

"() 0:1:

67

v



(

26 |/ '2&
I+ * * ) )%B=
"B/ + / 5
0
1 5
( +
/ -
/ =
+
$'& #2B
LT

M E&#$ : M E## M E&#$ : M E##

E7$: E&) B= E7$: E&) B=

— 1 | | —
L_| = — l—J7
- $3% B T $3%8 -
— $&2 $'6#B ﬂ
$)% $)%
;;'t &
"() 0:3: ( %+3 B =



2'- |/ ( %+
3B= ' + 5
' [
0 $6#B /| $& 2 #2B /! $& 1
= P&3'% B= P&$'% B =
/| $3B $)% <
7'% B='
m1
freq=5.380GHz
dB(S(2,1))=-3.104
0 m1
&
o i
-40 R R R
0 2 4 6 8 10 12 14 16 18
freq, GHz
"() 0:6: 0,#&1 '
2'7 |/ '
5 0&S$+&# B= &%+&-B=1
"B/ 5 / % B=0
#)B= 1 A



") % (!

%! %

0:/:

/

2'&$

J#3K1

0

2 B=1'

0 &-B

+&3$$

%$

#)+#% B

et
I
$'$#
&)) B
)



#%4 5

0:/:-: , %"

3+

0 E2)-:
E $$$2-1

+
~~

~

0 E22- E
$'$%2-1

") 0 " <+

0 2'&&1"
+D <+
/
/
# %'
...
_ )
[ —— 0
> 2
! #
E—
_ .
E—
+



&-G
v d .
— &#GCG—*
"() O:-f: &#G*&-G /
* : + / '
2&# |/ '
) *&% :/ < $6% '
2'&2 |/ H&  2& : / 2'&) |/
' 5 #$ 4
o,c:r.¢c ", "/ /
#a &'64 J#3K' 4
= o <
#4' 2'& =
/ / S+



D— [EEEETEEEREER

-304

Mo ~—3JW00o

-404

(dB) -50-

Sonnet Software Inc. Fl’equency (GHZ)

"() 0:-0: ( &&: #H& [ 2&' /

=170 1

@ »w o 30
mw o

Mo

O 3m =0 ——w—0

O 3IJMm = @ ——=—0

-180 1
2.4e+009

Sonet Saftware Inc Frequency (Hz)

"() 0:-2: ( '

-%



%& 0:-: ( + / /
%)% ) [+ ") % ( Y%" ") % (
#4 #4
5 + -#)+-)7(B= +#6 4
-6$+78%(B=+ 2% 4 -6$+7&%(B=+ #6 4
&-%$+&7&$(B=+ 2% 4 &-%$+&78&$(B=+ 2% 4
&THS+&T-$(B= +#$ 4 &THS+ET-$(B= +#$ 4
&-$T+&$ &-$T+&$
&4 &4
, = % 7 3 #
B &# $'6%
+ 'BI/ P3#0 <
<+ 0
" +D 1: + / < =

#% *&#%




0:0:

%*



0 )&l'!

") 2:-:

01

I

0)'&1’

0; 1



0o 1 & 0y&1
& / 7
! 0 %$ 1
4l
/
/ < O )l#ll
/| <
* 5 <
0 * / 1!
| <
0 %$ 1
/ < @
%$ * /



2"

)2

Y& 1 *

$K'

J&

g

"() 2:0:

7$



1&

%& 2:-:, / < "(, +
(+) ) B( *9>7 + | * ; , Y% D
, " J&SK &'% $3 "(, 2[%
B " J&&K $'7 $2% "(, &'-
+ " I&HK &7 $l% "(, 8-
" J&2K $7 $2p6 "(,  $-%
2.0 1", % % " $ !
: 0@&L /| '?
J6&K: .
4 =
oo - 0)'#1
/
- 3 +
_ ' 1




J6#K1'

B/

(&

0/ &

0)21 0))1

20

1

3. & &1 3. &

&

3. && &1

T#

o,

0J&$K:

0)21

0))1



& ! 0)'%1
3. 3.
&
%% 1 + +
!
1 J62K
# # # # #
-0 "o 1
& — $ 3 $ =
%
# J-.70 s 10 1
%
# # #
$ 3 0 $ 1
0)'31
%$
(,!
E$' 0)31: /
!I
031 /
0 1'B/
# B:

12



J&$SK' B/

2:--0 "0 O M

)

B/ : X

+/

&7 B="(, .

2%

/ [ 091:

( $%

0& !

7)



"() 2:2:

B: n

C
C E3%

C E &&$

C E&3$

/

0&+2 B=1""?

0/

E &$

( $%

J#&K

Cl

7%

&'7



+
"B/ /
<
"0 24 /| C: &7 B="(,;
$%
I 0)31 ;
)% / /
/
'> 6 % &
0)31 )% C
<4
9.;/ ; C #%

73




2. ()
/
/

/ /
/

"() 2:5:

s N2'% 4'B

<

n ||>% n

&+

)3

C 03%+

76

-$1

o" (!



)6 |/
[+
E$$&% & B=1 #-

0 E2'7: E$$S- #$%B=1" &
< #%

/ &%P&6

Y# co

)3+

&'-2 B=1

"B/

2+ +

)$$$+&2

)6

C/

0P6'- B1

0 E2Y):



Cl/ '

01X# 0%$ 1
++ ,  X# 0%$1
! . > #A ( & 0&%+&6 <1

* #$

\ ( # 03P7 1

N$E$+&2 0#- 1

( 2023 1

|

"0 21 %7 0 "9
/1 &7 + '

1



%& 2:/. c/
(% ;97 E D%; 7
6'-& )--& &8)'6)6
6'-# 6$-76 | &6'6)2
6'-& -9%'%ot &-"7#
Y-/ , | C ;
' vl
| #% 4 ; 'C / C
3)’ 'C
= C o/ | P&6
#1!
0 41 :
0 "1
\\-.-/__>
<582
4——\‘ /
"() 2:3: / '

&$$



* + <+

. ( / (F $% "(, -
%S &7 B=:
7B &# B ' /
+ 1/ /
+ ; ' : ’
C: %H# 4 #& 4 C
&% #3% B/
0
1./ = 7 N OB 7:1
# ' C &6%, ; 3l
6$+7$ = < 2%
*2'% C =1
3 ;
!
A
N -
2'% Vs &%
N
! &%
% >
"() 2:6: " < 5

&$&



eeeeessssss——— (2

4 < | H#& 041
1041

\

&&: #H# 041
0B=1
1
!
)v
9 mn
1
"() 2= %7 + 07 B"9 1/
&7 C : 7 ; : 7
/ < /

&$#



)7 < g /

H+ "9 : 7
# C &&$ < * <
/ # 2 &
0 )31
[/ * i
0.1 01 6)B $) : 01
0" T"1 #6< $'&% : )&/
)&$  / C /
)'&$ /
/ < /
2:/ (" & WIM#!, % % " % (,"
9
< ! * : +
0"1 C < 0J6)K1' |, +
< +
< < /

&$2



/ #& B= #) B=
)&$ |/ g B4 +$)#$
, ¥2)2 < | <
+C
/
%$ A" I <:1 < L.G
/ < I+ ; /
/
/ < * o=
/ ]
* 5 %$
/
/<

&9)



") 2:--: %7.; |/ /< 0 /| <1

=" )&& 1/
)&& |, ' 0
)'&& 1. : +

/ 'B/ y&# |

&$%



O 2 %7
. b&7, !

&$3



,&&XS$: ?

.....

"() 2:-0:
)&&: |/

, B/

(

&&

&$6



"() 2:-2:
/

%7,

&7(

0.,1,&&

/




0 1 #
/ / F
<
F P$'#: I ,
0o |/ )&21'9  + *
0 5 1. |/ =
)&): 11
5 *
$'8%' ( G &# 4
#& B=: /
Y
"() 2:-4: g ; -/ 5

&$7



2.0 " 2" )%t

| <
< <
o
* * /
&$$$ | <
/ JB6%K'
( /< /
< ot
/ =
J62K' )& % |/ *
/ 0 "9 1
y&% |/
| /
< _ < - y&% | +
) o' (%".Z:
(&.z" 1, /

&&$



&&&

%

%7




y&3 |/ 0 .1 + /

0-$ 1 ,
/ ON%
=1 + /
<
/
"()2-1: ( 0,1,&& /
)&6 / o
)'&6 0 1 0 1
/ &#'6) 4 88)'$& 4 #8&B='
/ F: /

&&#



/ \
l; ‘ P - \\
\ ! / —_
\ / ( |
”’ /
\
/ < | <
1
0,#& 41
(
0,&& 41
0B=1
1
- (
( 0 I
11
( 0 |
/ <1
"() 2:-3: %7 ' &7(

&&2



+

&&)



[/

"B/

0%

J&%K: (' R

||+

&&%

&'H:

&'21

+C



/ 0,;10

94 J)7TK+I%HKL

&&3

J&%K
/
+
+
)
/>
+



T . o o o o -

(* +

"0 4:-

1!

0

*/

&&6



<
>
1 + 0
1 +
/ 0 + 1
= />, %'& I(+
+ , %'# [/
| + / <4
+ :
* + Y, %2
4 0141
%) * 4 14

&&-



4:- %! " ("

J63K:, < /
0:4 1 +
! R )0
&-2 B=1 %%
/ %% $3%2 ' &$$ * %% =
3+ .+3#& 0 E$$$%: E2# #B=1
%'#1' <+ ; s 2

I (<.

.+3#& 0 E2'#: E $3$3%1
I (+

. +3#& 0 E2'#: E $$%%1 2
I

. +3#& 0 E2'#: E $$%%1

I ()
.+3#& 0 E2'#: E $$$%1

I

+)

I 3

() 4l 4 <+ '

&&7

0



"() 4.0 %7 ' &7 4' 7 "

&#$



L
"() 42: "+ 3+ )
5 0 41"
%'2' |/
0 $ 41: 1
/ I(" 4
) 7 0 1O %)L:/
L
I( /
&$$ (B=: & < / | go
B=: +&% 4 / / _
w1 %'3 %'6 /

&#H&



0&$$(B=: &
.o

0&'-2B=:+&% 41

") 44 (
4 0&'-2 B=1
ﬂ
/
041
A | l
il
0B=1
"() 45

&



0&'-2 B=1

041
| A
N et o e PRYRN  e VT
0B=1
1
ﬂ 0&'-2 B=1
/
041
NWWW M AAAANMANS AR AR ANAAA AN AANAAA
0B=1
1
"0 41 ' &7 4' 7 "
o X " ' *

&#2



"() 4:3: 0 )1/ o
0 & H #l /1 0 21 %7
' &7 4
%'- [/ )/
4' /
2 #
/
J%)K: = / /
* /
/ /
# *
41" |(
0 41
* / +
%'7:

&#)



# 0.; 1: 0

/ # /
(2- I* + + * /
/ /
J63K'
.............. 4+ Sional
Y ’Vv i ﬁ\ ....... pll GELH p
ot <+ Power

"0 46: -
/
0&7% B=: +&2
4 /1 | i !
&'-2 B=: +&% 4 / =
%8s | ; 4

&#%



0&'-2 B=1

ﬂ X 0&'7% B=1
, K
041 |'
W LA’—J W r A A MMMAWNAARA M ISV
0B=1
1
0&'-2 B=1 ﬁ
/ X 0&'7% B=1
041
WM-"‘“M
0B=1
1
0&'-2 B=1
A
/
041
X 0&'7% B=1
WWNMMW
0B=1
1
") 4= %7 ! &7 4 7

&#3



0%$'& 1/ /
* ) 4
+— &'7% B=
() 4 && %$ 0
1:/ / '
%'&& / && <
- / ' / P&'7%
=/ /| * ) 4
0 P#6 B=:
a1

&#6



4:/ ) (¥ %! M ("

/ J66K' i
20 #&2 B=1

R * * ' 2$$(B=

I / 0221
/ + ' / 2+ +) 0
$$# E)) &B=1 <+ 1

ol /

%$ # 0 1/

%$ $3%2

&#-



"0 4 (

%'&# |/

0J6-K+J67K1'

&#H 7



J66K'  w%'&2 [/ = "

&2 | / /
/
5 * I+
<
., OP #& B=1: / ,
= OP+%41'
&2 | /
/ / ' J&Y%K:
2
/ 2$$(B= : <
2%$$(B=' 6 2%$ (B= <0 #&
B=1 / g

&2%



"() 4:-0:

(

%7

/

&2&

2%$$(B=

1 &7



4:0 )% " %"

* /
/
/
o/ / 1 J-
J-&K' B
& B=:
"9

0+&$# 4 ,(7$$: +&&34 9" (1:

[+ <

&2#

$K' B/

0+#$ 4 + P+3% 41

1:/ <



0J-#K+J-2K1'
H$4:/
%'&) |/ + +
( 4.(& )6&,&
P& B=
G =
—
<
o
"0 4:-2. (
! 4 041

J-&K'

B/

&22

| 8#% 4' ;

& B='



[+ o + 0

14
D14+
J-)K' D
L + G4
+ +
[ +
J67K: Y [/
8&$$ 4' 14
O#+ 1 /
/ o %
14 0+410
1. 4 =
14 +
[ <0/
/
/ %'&% '

#+

&2)

I&%III

|+



") 4:-4:

%7+4 &77?

L + G144 J-2K:

%'&3

14

/
E$S$# E)) &B=1:

P+-$ 4

&2%

+14

H+

#)+2'% B=

0,#&1'



)'3

7'#% —_—
4
TS~
4 Ay
4 \
/ \
/ \
! \
! \
! \
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
' 1
\ !
\ ’
\ /
N /7
N 4
\§_/
N

") 45 %7
( ++ /

&23



+14 + /

4:2 "M " % * ) %!

("

%'&6 / +14

/ i , %'#

"0 41 14"

&26

J66K'



0 #8&) B=1 7$ 4

+
= 14
/ %'&- /
/ <
2$$(B="/ / 8 /
0 * , %'#1
/ ,
/ + 14
/ / | <
; 2 /
/
+14 +
#&B=0 21 <
/ /| P837'34:/ <
/ / /| P+-

&2-

=+

0J)7K: J66K1' %'&-

+14 +

<

64'

/

02$$(B=1"

/



"() 4:-3:

%7
/ ]

< # #&B=1 |/

0
/ 1

< & #&B=1

&7,

&27



%'&7

/ +14

") 460 %7

/

%$

%'#:

%$

$3%2 '

&72+ +) <+

&)$



~

") 4= %T ; o +14 8
/ ' &7" 6 < #& B=
* 4 / / +14 +148 /

&)&



WH#S |/

"B/ P# B= o/ 14

#& B= : /

| 414 L I(

4:4 " &% " ()N

* , %'2 0
1 5 / 14 +
[+
/ /
14+ =
= @

14 0 1
%NH& |/
14 ' ; 14/

&)#



/ '1
4
( B 4
14
14 T 4
4T( B
4
"0 4/, 14 +
4:5 %)*
+
+ = I(+
* + + 0
1 = + +

&)2



[+

14 +

&))

/| +

I/



A
, +
/
/ / + +
L + G 5 /
+ = <
<+ =
< 5
/ (
+
/ /
"
+ +
733(B=@#'& B= % B=+3 B=
/ s + +

&)%



<+ '

[+
<+ /
+D /
| # *&#% :
$%
<+
<
(, a1 C
C:
(st
=/ Cc/
/
+
/
/

+

&)3

[+

+D



/| +

5-(0 )

14 +

"B/

8)6

1/

<+ :



1/

14 + /

&)-



J&K=$ / ? ; < HSS)
J#K >@@l/ll'l

J2K @@/l ' @ @ @ $7%2&'

HK >@@/ll'+

J%IB' B 'B5 :L" [+ 8
G: 21l = + 0& =% =$#
"%%: ' #H--+23&: Y ' H#ESH
JBK >0@/ /<' ="' @ &'
J6K'B' ( :4'( Y L
+'(, -$H'&& / . G: 2 - + ) D&
'&3$+&3-1 T #HEP2'
J-K"' Y'.<:L / > + ++ < G:
* L'$ 2 o 'TH#: '263+2-6: ' #$D)
J7K" 'V SS9 L+ /
, + "G: 2 @ ! .- . '22: ' 6)2+6%#:
( &77-
J&$K ' D', "B'.:L &%+ &%+ B="(, / G:
20l @ M- . "2# '6)%+6%7: ( &776'
J&&K 'B  :B'D :B', (=] L 79 7$$(B=
",/ (,! G: A ?- ' !
=% * B B '&&+&HY ' &TT7-
J&HK I' + 1 Y'Y'; ("™ ( L v &7+B= +
$'% "(, G: 2l @ .- :

23: '&)2)+&))2: ' #$$&
J&2K ' i ( ¥ ' L +&+4; T@+ #2+

<, 7$$+(B="(, .. G: wma 1. -
23; ' &PEB+&PE6: Y ' #$B&'

&)7



JQK VoY y ‘D', L,
G: A@ . -
22: '-66+--)Y '&77-

&K (‘R:'D',: 'D", :'B'. 4' "9 L(
. “(, , G: 21l
@ oL - D '230 ')62+)-%: (' #$$&'
J&3K ;' D' Y o +
* o+ G: 2 @ !
- D220 " 2&)42#2: (' &TT-
J&6K "D, (Y. = ( 4 9 L I*
* o+ G: 20
@ reL - D H#- DHSHHT ' &TT2
J&K ', o .19 L
I+ < 01 G: * I'$
20 =9 -1 [-=- !
%2%+%)$: ( #$$&'
J&7K ', "B v 8yt " Y'. <: LB +C .™
+ / ++ < 0, 1 G: 20
= + 0& =% =% # )T &68&%+&6#):
H#SH'
J#SK ' D : D 9" 1'9 9"t "4
(! "4 "+ < I+ | %+ B=
G: * L'$ 2/ Dl ' 8%-2+8%76: ' #35$S
JH&K ' o= :,'8B' () B'.:9'D:'D:
;4 s ' 9 ' 'L
+C ("(+. G: 2 +==. ? + 0&
R : * M 20 ' &62%+&62-: ( #$B&'
J##K D ; 49 4 (!
"4 L +C +
/ G: 2l =
+ 0& =% =$# )T " %-T+%TT: T HBBE'
J#2K =$ * " :B =% : < LT HSS)
JHK D'. ) (' T < 1= B ‘B’ Y
<= ' L+, 4+ + < /
G: 22+ 0& + ) D77 (T HSSH

&%$



JH%K 9" D' 29 1 9 (! '

4 L + < < %B=9..; G:
2 = , &  * o D H) T2-)427&: T HEB&
J#3K ' : *$' 6 , ! " !
C HESH

J#6K >@@/l' ' @ @ " @$:#-67:63)0#%% -$&0  #%% $O#%% O#%% $
O#%% :$$'

K () L
/ +
G * L'$ 20 B -1 ,B-(
4 (" 28%+2#-0 T #$P2'
JHTK ' 9 4 = : L 7$$+(B=@&'-+B= "(, +
G: 2 @ ! .- D220 ' #H&OG-+#&%: '
&77-
J28K (= (L o+ = +
< G: 2l =
: * 6 "% ' &3&-+&3#%:; ' &776'
J2&K 'M : 'D S Y 8V Y ' "=5 ' <L +
+ / < / G: 2
= , * 6 )6 '3%)+33%: '&77T
J2#K Y Y', F =, < G: 201/
= , * DT T &H26+8&#2T: T #EB&'
J22K B'8" :B'8' :,8B'. 9, < L + <
G: / 6 '2-0 '&)73+&)76: ;"
H#SH'
J2)K D'D :D', :B'( :B'?< 'V L
N € ?0 = + 0&
=$ =$# L TEH&HRH): )T &# F$&
J2%K B' ( <: ,)D =/:"'" =<: 'V V' L
G: 2 +==. ? + 0& " 0"
"6-7+67#:. &776'
J23K ) 4 (< 5 S 2 '9 (¢
! L & @@ 9.
< G:* Ls$ 2/

&%&



/ =% - /- =-
&33)+&36%: Y ' #3$$)'
J6K '( :'( :Y'M :'B 9 L+ +
0-%$@7$3@&-$$@&7$$ (B=1 (@ /
" + =G 2@ ! -
'26: '&6&$+&6#P: ' #EH
J2-K 'B(C(C ', :D'. Y'.<:L #) B=
, B4 |/ / + cC.'
G: 2l +==. ? + 0& “H# &$&TH+
&SHH: Y ' HIBH'
J27K ;' 89"V (" DL S ( " 8B . )
"< S(< L'+ +C
+ < G 2 +==. + 0&
"# ' 6$2+6$3: Y ' #ISH'
DK 4 ) ¢/ L 2@9.; "/ B C
G: * L$ 2
*1+ 0& - Jx+- D T HEB2
)1 G AR 9 "B :L
"G 201 '2%: ' &322+&32): , '
&777'
DK (" Y L +
/ < * > =
* o+ G: 20 = - " C 7?75
, ' * D)3 T &)H6+&)23:; T &TTT
J2Kk "™ L ", *+ ]
G: * s 2 DT )P %%  H#ESE
MK (Yo o L(
/ * + " G: 2l =
-t r? - "o "&7: ' 36&+36-:
Y ' #$$$
N%K (; :Y'; :D'B5< :'( “ L
() G2 @ !
- D '230 '%27+%)7: (' #3B&'
J3K Y'4 D'')D :L < (.
G: 2= - ' 1?2 -

'&7: ' 3)%+3%2: Y ' #$$$'

&%#



JeK ", ', DY ( o= L
* o+ "F G:?lll @ !
- D '2%: ' -7%+7%): Y " #HS$&!

DK Y (0 - ! " !

: #3$)'
H7K Y'8B'D () L /
* G: 20l = , &
* o D H#%: ' &-THETT: ( HISH
J%$K ' <L oL / /
G * I'$ 1=+ / LI B
/ LI LA D &H2+&H3: " #E$S
J%&K Y' D ./ :L( /
* G: 20l = &
* L H): '22)42)3: ' HS$E!

7 G (I R A MY (D
L( / G: 21l
= & COH) &2HE)H ( H$R

J%2K "I ( D Y - L(

* < G:
2l = & COUH%: )$TH)&3: ! HESH
J%o)K 9" R V. 4 D9 (. Yool < LY
" /I 8
( G: * rs, 1 -1 / &
/" -1+ D T7&+T%: ( #E$S

J%%K ;' ( L + G: / : ' &6
&H: ' &)HH&)%: ' &T))

J%3K 9' D' Lo/ o+ G: * 1'$ 2?2/ : N )%:
&3#-+&32&. ' &7%6'

J%6K ' L G: 2/l = + 0& =%

=% # SO 2 R&HH&&ET: (' &T33
J%-K Y'+9'. D'Y'9 L [+ /
G: 2 +==. ? + 0&

' &&6GHEHS Y HESH'

&%2



J%7K ' L : + / G: 2l +==.

? + 0& " " D -$&+-$): Y 1 &T7T7-
J3sK D', V'™, "B . L( +
+ G: ?0 = + 0& =% =$#
%&: '%23+%)&: '#$$2'
J3&K V'Y'V Vv .o oL, +
< G 2 = & F
#it. ' 22#+223:. ' &TTT'
J3K "9 Y+ <0 4D M) V  Y'+4'.:L
G: 2=
+ 0& =% =$# DT HASHHE)Y T #$B&
J32K ) D ' 9 ¢,/ . L.
@/ + G * !
$ 21 =% - [-=- : :
o ' &-33+&-62: ( #3$3)'
J3)K D', VvV " "B .:L =
+ + G: 2 =
+ 0& =% =$# D' %&: ' &$PT+&BE6: (' #$$2'
J3%K 4' 'D "4 L = =
/ G: ?M+ 0& B -"
'&2: '&2)+&23: '#$$2'
J33K ' - s o ./ L
: " 0 Ml G:
* I'$ 201 =9 -1
[=- . Dl &-&HH&-&- Y T #ES)
J36K S 9V, , ! 9 (
/ L /
: " 0."1 G: 2 +==. ?
+ 0& " "7+ L4 Y THES%
J3-K 'D' : / ?
J37K D'9 (" < '4 ' 9( "4 < ¢
L4 * + / [ + < G
* rs 2 " " D ' &3H+&3%: T #3P2'

&%)



JB$K Y'D (VY ( Y '(<< LM
< / ( G: * Ls 2"
D D -$2+-$3: ' #$B&
J6&K B' Y L, " "(,
/ + G: 200 = - "L ?27E
* o ')6: 3#H+3%: Y ' #3$S
Jé#K Y' 8, : D' 8B "8B'" M V: 'B. "9
L /| + " (, . G: *
s ? -1 " ! *
& 7 S, 190 "H3THH6H:, ' #I$S
J62K . ¢ ./ L /
0,1 G: 2=
& "#6: '67+-7: '#$P)
J6)K 4 . L < G:
* L'$ 2/l "%): '2#7. '&733
J6%K 8B'( (. L(
G: * L$ 21
=% - [-=- "-&3+-#2: ( #$B&'
J63KB', < D : , (L
' ;L 0] (1 * +
++ < 0, 1G: * L$ 200
= - | [-=- D ' &)26+&))#: Y T #$D)
J66KY" " ( <:,Y ( " L;
* + /
! 4 0+41 G: 2l +==.
? + 0& " "+ 4 'Y "H#IS%'
J6-K ' Y'4 ¢,/ L
G: 2 = , &
* ##. #H)T7+#%-. ' &TTT
Je7K," " (", S, Y M ( o L(
/ G 2 =
- 6*: + ! =% "H) ' &2#+&)E: (!
#$$&'
J$KB'./ B (< L, / G:
* s 2 = $ - 1
[-=- ' 6%#+6%%: ( &773'

&%%



J-&KY'™ ¢/ L

* + G *
B - ! ,B-( ‘#)2+#)3:, ' #$9)'
J-#K (" ,/ YD :"'; < Y '. L/
, t+ < > G: 2 =
* DOT#6: "#-3+2%3: ( #53)'
J2KV'Y :B'D:Y'D:Y < YD:L
/| @ + <
G: * I'$ 20 = + /
iy * [*[* D &TTHASH: T #3$2'
JH)K "', ) "V oL
G: 2l +==. ? + 0& " "2+
&#)%+&H)-. Y ' &TTT
J%K' D C( C L /
/
2+ 0& B -
#$$2'

&%3

*

L$ 2l

/5

' &2:

0141

/

| <

G:
" HE&HH2: Y



