
���������
	���


��� ������������� ����� ���!��� "#�%$

���'&(�#�()+* ����� �%� ����,-�!./, ,-&���0 �

� �10 2��3���4��5�) 67* 89,:,;8<�%�

=?>A@CB?D:EGFIHJBLKID

MON9PQNRNOSUTWVOX�TYVYT[Z]\_^W`bacTYdfegTY\

a
h]SOikjlemZnepoqhndkZ]r?Ps^topTWdk^uTYVOvwoyxzo{Vuo{h]d

|m} ~C•z€t•f‚Yƒ…„t† } ‡ „WˆŠ‰z‡ €Y„u‹m„Œ‡ •t~WŽ

•�•n‘“’

B

•C”–•

F˜—™B

•

D?š

”

MON9PQNRNOSUTWVOX�TYVYT[Z]\_^W`bacTYdfegTY\œ›J•…PfPGž…\[h]jŒi“› ŸWds^Œ¡

a
h]SOikjlemZnepoqhndkZ]r?Ps^topTWdk^uTYVOvwoyxzo{Vuo{h]d

•u~zˆy€z¢_£z•f‚Yƒ…„t† } ‡ „WˆŠ‰z‡ €Y„u‹m„Œ‡ •t~WŽ

E

‘l•n‘l¤:•

FIHJ¥gD˜¦

‘

D

§ o{ds¨QTWd©ŸWdfdkhnxŒZ]epo{h]d©X�TYVYT[Z]\_^W`/› §?§ªac¡

«C} † €W«t‚Y€t•A} † €W«z‚Y€t† ˆp‡ ‰œ~Cƒ

¬®­c¯z°z±C²k³/° ´¶µ<·f¸uµz¹œµzºl»ª¼nº½µz¾Q¿]ÀÁ¾/µŒÂÄÃ<ÅgÆÇ¼nºÇÂÄ¼nºl»uµzºkºk¼�Âsµz¹œÈÊÉ/º©¼nºÇÂUËÇÈÊÉ]Ì“»Í·s¸u¿n»u¿]»_Îf·AµOÏzÐf¸œÅ

¸uµzºl»uÀŠÎÑ¿/ºÄ¹œÏWÌkµŒÂfÐkÀÊµª»u¿�ÆAµOÂsµt·kÀÊ¿ŒÎlµŒÂU¿]ºÄÒwÓ9ÔsÓÖÕ ¹IÔ“·Ç¼]ÏtµO×
µzÏWÌkºk¿]ÀÊ¿/É]Î½ØUÙgÔs×OØ]Ú

¹œ·k¼]ÏzµzÏY¸W¼nÛ{»ŒÜ½ÝÍÐs¸œ¸uµzºl»�Þ½µY»uÌk¿“Âs¹<¿]ÛOÂfµz¹œÈÊÉ/ºsÈÁºsÉ�¼nºÇÂß¿/·s»uÈÊÞ½ÈÊàzÈÊºkÉ™¼]ºl»uµzºsºÇ¼n¹wÆlÎ

Ìk¼]ºÇÂ-¼n¸uµ©»uÈÊÞ½µ�¼]ºkÂáÀy¼nÆA¿]¸®ÈÊºl»uµzºk¹œÈÊ¾Qµ]âÍÀÊÈÊÞ½ÈŠ»½Ïz¿/Þ½·sÀÊµtãfÈÊ»äÎlâ…¼]ºÇÂá¸uµŒålÐkÈŠ¸uµ©¹œÈÊÉ]Å

ºsÈÊækÏŒ¼]ºl»çµtãf·Aµt¸œ»uÈÊ¹œµ®¼nºÇÂèµYãs·AµY¸uÈÁµtºkÏzµ/Ü½éI¾Q¿]ÀÊÐs»uÈÊ¿/ºk¼n¸œÎ¶Âsµz¹œÈÊÉ/ºb»uµzÏWÌkºkÈÁålÐkµt¹�ÏŒ¼]º

¿C¾Qµt¸uÏt¿/Þ½µ9»uÌsµz¹œµwÀÊÈÊÞ½ÈÊ»W¼C»uÈÊ¿/ºk¹OÆlÎ®¹œµŒ¼C¸uÏYÌsÈÁºsÉU»uÌkµwÂsµz¹œÈÊÉ/º™¹œ·Ç¼nÏzµç¼]ºkÂ�¼]Ðf»u¿/Þ®¼C»œÅ

ÈÊÏŒ¼nÀÁÀŠÎ:ækºÇÂsÈÊºsÉ-µYêLµzÏt»uÈÊ¾Qµb¹œ¿/ÀÊÐs»uÈÊ¿/ºs¹�»uÌÇ¼C»�ëÍ¿/ÐkÀÁÂ:¿]¸WÂfÈÊºÇ¼n¸uÈÊÀŠÎìºk¿n»�ÆAµßÛq¿]ÐkºÇÂLÜ

×ªÌsµ½Ôs×OØ®¼]ºl»uµzºsºÇ¼Äë�¼n¹�µz¾Q¿]ÀÁ¾/µŒÂ�»u¿©Þ½µtµt»�¼®ÏYÌk¼]ÀÊÀÊµzºkÉ]ÈÊºkÉ�¹œµY»w¿]ÛÍÞ½ÈÊ¹œ¹œÈÁ¿]º�¸uµtÅ

ålÐkÈŠ¸uµzÞ½µtº“»u¹zâJÞ½¿]¹[»�ºs¿]»W¼]ÆsÀŠÎ–»uÌkµßÏz¿]ÞUÆkÈÊºk¼n»uÈÊ¿/º:¿nÛÑëOÈÁÂsµbÆAµŒ¼nÞÑëOÈÁÂf»uÌ–Û{¿]¸ß¼

ÏzÈŠ¸uÏzÐsÀÁ¼n¸uÀŠÎ“Åä·A¿]ÀÁ¼n¸uÈÊàzµŒÂíëª¼C¾/µ�¼]ºkÂ;ëOÈÁÂsµ�Æk¼]ºkÂfëOÈÁÂf»uÌ?Ü–×ÍëÍ¿Gµz¾Q¿]ÀÁÐf»uÈÊ¿/ºÇ¼C¸œÎî¼]ÀŠÅ

É]¿]¸uÈŠ»uÌkÞ½¹9ëÍµt¸uµÄÐs¹œµŒÂ?ï<¿/ºsµUÐk¹œµzÂb¼©É/µzºsµt»uÈÊÏÄ¼nÀÁÉ]¿]¸uÈŠ»uÌkÞð¹[»äÎfÀÁµÖ¸uµz·s¸uµt¹œµzºl»W¼n»uÈÊ¿/º

»uÌk¼n»UÂsÈÁÂ¶ºk¿n»Ä¼nÀÊÀÁ¿ŒëñÆs¸W¼]ºsÏYÌsÈÊºkÉ�ÈÊºG»uÌkµ®¼nºl»uµzºkºk¼�¼n¸uÞ½¹zò˜»uÌkµ½¹œµtÏz¿/ºkÂGÐk¹œµŒÂá¼

É]µzºkµt»uÈÊÏ½·f¸u¿/É]¸W¼nÞ½Þ½ÈÊºkÉ�¹[»äÎfÀÁµÑ»œ¸uµzµtÅg¹[»œ¸uÐkÏt»uÐf¸uµŒÂ�¸uµz·s¸uµz¹œµtº“»W¼C»uÈÊ¿/º¶»uÌk¼n»Ö¼]ÀÊÀÊ¿ŒëªµŒÂ

Æf¸W¼]ºkÏWÌkÈÊºsÉ9ÈÊºÑ»uÌsµ�¼]ºl»uµzºsºÇ¼J¼n¸uÞ½¹zÜ˜×ªÌsµªÌkÈÊÉ/Ìsµz¹[»˜·Aµt¸œÛ{¿]¸uÞ®¼]ºsÏzµ�¼nº“»uµtºkºÇ¼n¹ Û{¸u¿]Þ

ÆA¿n»uÌ�¼nÀÁÉ]¿]¸uÈŠ»uÌkÞ½¹ªëÍµt¸uµ<Ûq¼]Æf¸uÈÁÏz¼n»uµŒÂ™¼]ºÇÂ½»uµz¹[»uµŒÂLâf¼]ºkÂ©ÆA¿n»uÌ®ÎfÈÊµzÀÁÂsµzÂ©¾QµY¸œÎ½¹œÈÊÞÄÅ



�

ÈÊÀÁ¼n¸½·Aµt¸œÛ{¿]¸uÞ®¼nºkÏzµ/Ü��Í¿]»uÌî¼]ºl»uµzºsºÇ¼]¹Öëªµt¸uµ™Ïz¿/Þ½·k¼n¸W¼nÆkÀÊµ�ÈÊº;·Aµt¸œÛq¿n¸uÞ®¼]ºsÏzµ™»u¿

¼�ÌÇ¼nºÇÂfÅäÂfµz¹œÈÊÉ/ºkµzÂG¼]ºl»uµzºsºÇ¼�·s¸u¿“ÂfÐkÏzµŒÂGÆlÎb»uÌkµ™¼]ºl»uµzºsºÇ¼�Ïz¿]º“»œ¸W¼nÏt»u¿]¸ÑÛq¿n¸Ä»uÌkµ

Þ½ÈÊ¹œ¹œÈÊ¿/º âÇ¼]ºkÂ�¹œ¿®ëÍµçÏz¿/ºs¹œÈyÂfµt¸9»uÌsµzÞ4µtãs¼]Þ½·sÀÊµz¹<¿nÛIÌfÐsÞ®¼]ºfÅäÏt¿/Þ½·Aµt»uÈŠ»uÈÊ¾Qµ9·AµY¸œÅ

Ûq¿n¸uÞ®¼]ºsÏzµ�ÆlÎ;µz¾Q¿]ÀÁÐf»uÈÊ¿/ºÇ¼C¸œÎ–¼nÀÊÉ/¿]¸uÈŠ»uÌsÞ½¹zÜìÓ<¹½¿nÛw»uÌkÈÊ¹½ë�¸uÈŠ»uÈÁºsÉsâO¿]ºkµ�¿nÛ�¿/Ðf¸

µz¾Q¿]ÀÊ¾QµŒÂ©¼]ºl»uµzºkºk¼Ö·f¸u¿]»u¿n»_Îf·Aµz¹ªÈÊ¹�ÐkºkÂsµt¸uÉ]¿/ÈÊºkÉÖËÇÈÊÉ/Ìl»OålÐk¼]ÀÊÈŠæÇÏŒ¼C»uÈÁ¿]º™»uµz¹[»uÈÊºsÉsÜ��äÛ

¹œÐkÏtÏzµz¹œ¹[ÛqÐsÀpâl»uÌkµO¸uµz¹œÐkÀŠ»uÈÊºkÉÖ¼]ºl»uµzºsºÇ¼9ëÍ¿/ÐkÀÁÂÄ¸uµz·f¸uµz¹œµzºl»…»uÌsµJæs¸u¹[»Íµt¾Q¿/ÀÊ¾QµŒÂÄÌk¼n¸WÂ“Å

ë�¼C¸uµ�ÈÊº�¹œ·Ç¼nÏzµ/âk¼]ºÇÂ©»uÌkµ9æs¸u¹[»JÂsµz·sÀÁ¿ŒÎlµzÂ™µz¾Q¿]ÀÊ¾QµŒÂ�¼nºl»uµzºkºk¼fÜ

���	��

�

±�� ¯����wµz¹œÈÊÉ]º âªÏt¿/Þ½·kÐf»W¼n»uÈÊ¿/ºk¼]ÀOÂfµz¹œÈÊÉ/º â�¼]ºl»uµzºkºk¼fâIëOÈŠ¸uµ�¼]ºl»uµzºsºÇ¼fâÍ¹œ·Ç¼nÏzµzÏt¸W¼CÛ{»Œâ�É]µtÅ

ºkµY»uÈÁÏ9·s¸u¿/Én¸W¼]Þ½Þ½ÈÊºkÉfâkµt¾Q¿/ÀÊÐs»uÈÊ¿]ºÇ¼n¸œÎ©Ïz¿]Þ½·kÐf»W¼n»uÈÊ¿/º?Ü

������������� �!��"#�$�

%�&(')&(*,+�-/.�&0+�'�.�*(12&�34&0&(57685912&('):;6=<>*,:;685�<?&012@>A8BC:;6=@>5C*,+;DE*25�:)&(5�5C*�F�&(';6=<>5E*25CF

@2GC:;68HI6=J(*,:;68@>5�';685C-K&L:;.�&M&(*,+�A=DEN(O2O,P2'RQS&2TU<�T=V4WUXY6Z-�.C6=&(AZ';')&(5?&0:[*2A\T=V�N(O2O2]�V�^ *2B�GC:0V

N(O2O2_�Va` A=:;';.�BCA=&0+b*25CF�cd685CF�&(5eV9N(O2O>fg*hVg%�*2.CHI*,:ji#kh*2HI6Z62*25CFlXm68-�.C68&(A8';')&(5eV>N(O2O2OanSo/V

*25CFp:;.�&�q�&(A8Fr.�*2'[<2+�@	sM5E685r+;&(-K&(59:�D2&(*,+/'L*2'�-K@>HIG�B�:)&0+�')G4&0&(Fp.C*2'$685C-K+;&(*2')&(F

*25CFt&(A=&(-K:)+;@>HI*,<>5C&0:;68-0'u';6ZHvBCAZ*,:)@2+�'?.C*(12&Y6ZH�GC+;@a12&(FeTwXY*259Dx*259:)&(5C5C*y:zD9G4&('

.C*(12&?34&0&(5m6Z5�12&('):;68<>*,:)&(FeVe685C-0A8BCF�685�<?sM6=+;&v*25�:)&(5C5�*2'?W cd685CF�&(5m*25CF{`�A=:;'�.9BCA8&0+(V

N(O2O2|an\V,*259:)&(5C5C*M*,+;+�*(Dh'[W ^ *2B�GC:0VhN(O2O2|an\V2*25CF~}�BC*2F�+�68q�A8*,+4.�&(A868-0*2A2*259:)&(5C5C*2'�W cb@>.C5

&0:M*2A•T=V�€,P2P>€an\T
•j5‚*2FCF�6=:;6=@>5eV�:;.�&~*,3�68AZ6=:ƒDr:)@I&012@>A=12&l*259:)&(5C5C*2'�„S…C†z‡/„‰ˆ‰Š‚W c‹685CFC&(5eV

€,P2P2Pgn\VŒ:;.C*,:�68'0Vh:;*,•�6Z5�<I6859:)@u*2-0-K@>BC59:M:;.�&�&KŽ4&(-K:;'M@2••';BC+;+;@>BC5CF�685�<v';:)+�BC-K:;B�+;&('(V

@2G!&(5�'
5�&0s‘F�&(';6=<>5uG4@>';';6=3�6ZA86=:;6=&('0Tdk�BC-�.p*25r*,G�GC+;@>*2-�.p68'
12&0+;DuFC6=’r-0BCA=:••S@2+�*25hi

:)&(5C5C*YFC&(';6=<>5�&0+�'vFCB�&I:)@m:;.�&r-K@>HIG�A=&K“�6=:ƒD”@2•L&(A=&(-K:)+�@>HI*,<>5�&0:;68-p6859:)&0+�*2-K:;6=@>5C'0V

D2&0:�&(*2')DE:)@r6859:)&0<2+�*,:)&l6Z5�:)@�&012@>A8BC:;6=@>5C*,+;Dp:)&(-�.C5�68}9BC&('0T

•[&(A8@	s–s[&{F�&(';-K+�683!&Y:ƒs�@x&012@>AZB�:;6=@>5C*,+;Dw*2A8<2@2+�6=:;.CH—Q‰˜
`�ou*,G�GC+;@>*2-�.C&('u:)@

*Y-�.�*2A8A=&(5�<>685C<Y*25�:)&(5�5C*mFC&(';6=<>5™G�+;@23�A=&(Hš@>5x› `Rkh`vœ•'Ik�G�*2-K&pž‹&(-/.C5�@>A=@2<2DŸ_

Q\khžM_>o$HI6Z';';6=@>5”W•khžM_an\T$khžM_�œ•'L@23h )&(-K:;6=12&l6Z'L:)@uF�&(H�@>5�'):)+�*,:)&l*25CF‚¡�6=<>.9:�}9BC*2A=i

6=•¢D7685�5�@	1,*,:;6=12&l:)&(-/.C5�@>A=@2<>68&(' *25�Fm-K@>5C-K&0G�:;'�•S@2+R*,GCG�A868-0*,:;68@>57:)@r•‰B�:;B�+�&v')G�*2-K&

HI68';';68@>5C'0Tb•jHI*,<2&('•';.�@asM685�< :;.�&MkhžM_�')G�*2-K&(-K+/*,•¢:£*,+;&L')&0&(5�6Z5v¤¥6=<>B�+�& N,T8N,T£ž�.C&

HI68';';68@>5pF�B�+�*,:;6=@>5768'�G�A8*25C5�&(Fp•S@2+�:;.�+;&0&vH�@>5�:;.�'0T

¦£§ ¨L©tª¬«

"j­h­h"#�$�–®¯����°¥�R�M±³²´°¶µM�R"j��°¶·³°¶�$�h­

ž�.�&I:;.�+�&0&7khž�_7')G�*2-K&(-K+�*,•S:?sM68A8A¥@2+�3�6=:v*,:?-0A=@>')&p')&0G�*,+�*,:;68@>5C'v6Z5¸*Y.�6=<>.CA=D

&(A8A86=GC:;6Z-0*2AŒ<2&0@>';D�5C-/.�+;@>5�@>B�'�:)+�*25C';•¢&0+�@2+�3�6=:L*,GCGC+;@	“h6ZHI*,:)&(A=D7]2_�V•P2P2Pu•hH¹*,34@	12&

˜
*,+;:;.º*25CFvsM68A8A>-K@>HuHvBC5�68-0*,:)&[s�6=:;.v*R]g»RH�&0:)&0+¥<2+;@>BC5CFhi\3Œ*2')&(FvF�68';.~*259:)&(5C5C*hT

ž�.�&�-K@>Hv3�685�*,:;6=@>5I@2•bs�68F�&�34&(*2HvsM68F�:;.�•S@2+$*v-06=+/-0BCA8*,+�A=D9i\G4@>A8*,+�6=J0&(F?s$*(12&�*25CF

sM68F�&‚3Œ*25CF�sM68FC:;.¼HI*,•2&m•S@2+E*¸-�.�*2A8A=&(5�<>685C<¸F�&(';6=<>5´GC+;@23�A8&(H7T¯•#5´:)&0+�HI'r@2•

';68HºBCA8*,:;6=@>5‘-�.�*2A8A=&(5�<2&('0V 34&(-0*2BC')&”:;.�&”FC6Z*2H�&0:)&0+‚@2•l:;.C&™')G�*2-K&(-K+�*,•S:Y68'‚_g»�T½€

-0H7V�:;.C&y';G�*2-K&(-K+�*,•S:‚68'yN(]ai�N(_ts�*	12&(A=&(5�<2:;.C'Y*2-K+;@>';'7sM.�68-�.‘HI*,•2&('‚*259:)&(5C5C*

';68HºBCA8*,:;6=@>5R-K@>H�G�BC:;*,:;6=@>5C*2A8A=DR6859:)&(5C';6=12&2T¶¤�@2+‹:;.�*,:b+;&(*2')@>5eV,*25~685Cq�5C6=:)&¶<2+;@>BC5CF

G�A8*25�&?*,GCGC+;@	“h6ZHI*,:;6=@>5{@2+~';HI*2A8A8&0+�q�5�6=:)&v<2+�@>BC5CF{G�A8*25�&?68' :ƒD�G�68-0*2AZA=DYBC')&(F”6Z5

H�@�FC&(A8685�<?*25CF‚F�&('�6=<>5eT



����������	
���
�������������������������������! #"%$
$
"&�'� (

)˜o+*]jl\[T�,/¡-,/¡

Ôf×OØ�¹u¼C»uµzÀÊÀÊÈÊ»uµ9Þ½¿lÏ/.lÅgÐk·?Ü ×ªÌsµ<¹u¼C»uµzÀÊÀÁÈŠ»uµ9ëOÈÊÀÊÀAÌÇ¼Œ¾QµO»_ëÍ¿Ö¼]ºl»uµzºkºk¼]¹zâ“Ïzµtº“»uµY¸uµŒÂÄ¿/º

»uÌsµ9»u¿/·�¼]ºÇÂ©ÆA¿]»œ»u¿]Þ4¿]ÛcµŒ¼nÏYÌ�¹œ·Ç¼]ÏtµzÏt¸W¼nÛy»ŒÜ

žM.�&�*25�:)&(5C5�*r+�&(}9BC68+;&(H�&(59:;' *,+�&?*2'~•¢@>A8A8@	sM'0T~žM.�&v<>*26Z5yG�*,:):)&0+�5”HºBC'):R34&

<2+;&(*,:)&0+v:;.�*25¸@2+v&(}9BC*2A
:)@mPmFC•$68-YQ‰F�&(-06=34&(A8'l*2'~+;&0•S&0+;&(5C-K&(FŸ:)@m*25Ÿ68')@2:)+;@2G�6Z-

+�*2FC68*,:)@2+¥:;.C*,:£68'¥-06=+/-0BCA8*,+�A=D�G4@>A8*,+/6=J0&(FŒoe*,:•»>P�02143#165,P�0�*25CF�P�071!891´]2|,P�0

•¢@2+~+/6=<>.�:jiƒ.�*25CF™-06=+�-0B�A8*,+�G4@>A8*,+�6=J(*,:;6=@>5bTuž�.�&I*259:)&(5C5C*‚HºBC'):v.C*(12&p*712@>A=:;*,<2&

'):;*25CFC685C<™s�*	12&”+�*,:;6=@¯Q;:�k�< %Ro�@2•lB�5CF�&0+mN,T½€x*,:E:;.�&{:)+�*25C';Hu6=:u•S+;&(}�B�&(5C-KD

Q=5g»9fgP´XY^�JaoE*25CF‘BC5�F�&0+”N,T½_t*,:7:;.�&”+;&(-K&(6=12&”•S+;&(}�B�&(5C-KD Q\f,€,P>O�T8N(€2_ Xm^MJao

>

:~k?<‘%¬68'�*rs$*(DY:)@7}�BC*259:;6=•¢D7+�&0¡C&(-K:)&(Fhi\s$*(12&I6859:)&0+;•S&0+;&(5C-K&2Ve*25CFm:;.9BC' :;.�&

*2H�@>BC59:•@2•Œ68H�G4&(FC*25�-K&�HI6Z';HI*,:;-�.�*,:•:;.C&¶ )BC5�-K:;6=@>5eTd`$:
3!@2:;.º•S+;&(}�B�&(5C-06=&('¥:;.�&

685�G�B�:L68HIG!&(F�*25C-K&�';.�@>BCA8FE34&v_,PA@RT[žM.�&~*25�:)&(5�5C*u68'�+;&('):)+�68-K:)&(FY685‚';.C*,G4&�:)@

*vHI*2'�'
@2•‹B�5CF�&0+RN(|2_l<�Vh*25CFEHºBC'):
q�:�685r*v-KDhA8685�F�&0+
@2•‹.C&(6=<>.�:�*25CFpFC68*2H�&0:)&0+

@2•�N(_�T½€g»E-0H7T

•j5™*2FCF�6=:;6=@>5{:)@‚:;.�&(')&u+;&(}9B�6=+;&(H�&(59:;'0V‹*25™*2F�FC6=:;6=@>5C*2A7B)F�&('�6=+;&(FDCE')G4&(-06=q�-0*gi

:;6=@>5us$*2'�68';';B�&(Fu•¢@2+�:;.�&�qC&(A8FIGŒ*,:):)&0+�5eT£•�&(-0*2BC')&R@2•e:;.�& ')G�*2-K&(-K+�*,•S:0œ•'$+;&(A8*,:;6=12&

@2+�6=&(59:;*,:;6=@>5¸:)@m:;.�&r˜[*,+;:;.eV¥.C6=<>.¸<>*2685¸685¸:;.�&uq�&(A8F”G�*,:):)&0+�5Ÿs$*2'vF�&('�6=+;&(F™*,:

A=@	s¼&(A=&01,*,:;6=@>5I*25C<>A=&('0T
k�G4&(-06=q�-0*2A8A8D2V,*2-K+�@>';'£P�071!891´]2|,P�0,V�<>*2685?s�*2'[F�&(';6=+�&(F

:)@uH�&0&0:�E[€�F�•�6Z-R•¢@2+�3�FG5,P
0

V�*25CFE»uF�•�6Z-R•¢@2+�3HF O,P
0

T

k�žM_”HI68'�';6=@>5¼HI*25C*,<2&0+/'Is�&0+;&YsM6ZA8A8685�<{:)@¸*2-0-K&0GC:E*259:)&(5C5C*™G4&0+;•S@2+�HI*25�-K&

:;.C*,:p*2AZ6=<>5�&(F -0A=@>')&0+p:)@x:;.C&IB)F�&('�6=+;&(FDC¸qC&(A8F G�*,:):)&0+�5 ')G4&(-06=q�-0*,:;6=@>5C'p5�@2:)&(F

*,3!@a12&2V�*25CFº:;.�&$-K@>5�:)+/*2-K:)@2+(V9BC'�685�<�-K@>5912&(59:;6=@>5C*2A�F�&(';68<>5vG�+�*2-K:;68-K&('0V2GC+�@�FCB�-K&(F

*v}�BC*2F�+�68q�A8*,+[.C&(A868-0*2AdQKJ�¤¶^�o Q‰')&0&�¤¥6=<>B�+;&?N,T½€>o�*25�:)&(5�5C*º:)@ºH�&0&0:$:;.�&(';&R';G!&(-�i

6=q�-0*,:;6=@>5C'(T

L�§ MON

��P

N

°d� ®¯���h°¶�R��±RQ‘°¶­h"TS$�

¤C+;@>H GŒ*2'):~&K“hG!&0+/6=&(5C-K&I685™FC&(';6=<>5C685C<ps�6=+;&I*259:)&(5C5C*2'rW cd685CF�&(5bV
N(O2O>f	n\V•s[&

F�&(-068F�&(Fv:)@�-K@>5C'):)+�*2685º@>B�+¥&012@>A8BC:;6=@>5C*,+;DlFC&(';6=<>5v:)@~*�H�@>5C@2G!@>A8&[sM68+;&[*259:)&(5C5C*

sM6=:;.7•S@>B�+�6ZF�&(5�:;6Z-0*2Ab*,+�HI'0V�&(*2-�.y*,+�H¹+�@2:;*,:)&(FyO,P�0�•¢+;@>H 6=:;'M5C&(6=<>.�34@2+�'(T�ž�.C&



�

1 2 3 4 5
I nches

Ùm¼/Ú

ÙpÆAÚ

)˜o+*]jl\[T ,/¡��Q¡

ÝÍ¿/º“¾Qµtº“»uÈÊ¿]ºÇ¼]ÀÊÀŠÎ“ÅäÂsµz¹œÈÊÉ/ºsµŒÂ¶ålÐk¼/Âf¸uÈŠækÀy¼C¸çÌkµzÀÊÈÊÏŒ¼nÀ<Ù������˜Ú9¼]ºl»uµzºsºÇ¼fïÄÙm¼QÚ	�<¼/ÂfÈy¼CÅ

»u¿n¸Œò
ÙpÆÇÚ
�9¼]ÂsÈÁ¼n»u¿n¸JÞ½¿/Ðkºl»uµŒÂ®¿/º�É]¸u¿/ÐsºÇÂ©·kÀÁ¼]ºsµ/Ü

˜
` :;.�BC'p&012@>A=12&('7<2&(5C@2:ƒD�G!&('‚:;.C*,:7')G4&(-06=•¢D¼:;.C&yFC&(';6=<>5 •¢@2+7@>5C&y*,+/H7V�*25CF

3�BC68A8F�'
:;.�&v-K@>H�G�A=&0:)&l*259:)&(5C5C*�B�';685�<?•S@>B�+M-K@2G�6=&('�@2•¶:;.C&�&012@>A=12&(Fm*,+/H7T

•#5º:;.�&�+;&(HI*2685�F�&0+¥@2•C:;.C68'¥')&(-K:;6=@>5?s�&LF�&(';-K+�683!&[:;.�&$:ƒs�@�&012@>A8B�:;6=@>5�*,+;Dl*2A=<2@,i

+�6=:;.CHI'¥BC';&(FeT•ž�.�&$qC+�'):£*2A8<2@2+�6=:;.CH s$*2'£BC')&(Fu685?@>B�+•GC+;&01h6=@>BC'¥s�@2+;•?685?&012@>A8Bhi

:;6=@>5C*,+;D?*25�:)&(5�5C*lF�&('�6=<>5YW c‹6Z5CF�&(5�*25CFI` A=:;';.�BCA=&0+	VCN(O2O2|an4*25CFu6=:
68'£*l'):;*25CFC*,+�F

<2&(5�&0:;68-y*2A=<2@2+�6=:;.�H Q���`Ror:;.C*,:E&012@>A=12&('Y5�@>5hi\3C+�*25�-�.C685C<¸sM6=+�&Y•S@2+�HI'0T ž�.C&

')&(-K@>5CFu*2A8<2@2+�6=:;.CH 6Z'¥3�*2')&(FI@>5u@>B�+£GC+�&01�6=@>B�'¥s[@2+;•?&012@>A=1h685�<l+;@�F�iƒ'):)+�BC-K:;B�+�&(FeV

+;@234@2:‚H�@2+;G�.�@>A8@2<>6=&('™W ^M@2+/5�3�D *25�F�
¶@>A8A8*2-;•!V~€,P2P>€an\T ž�.�68'7˜
` .C*2'‚*t<2&Ki

5�&0:;68-�GC+;@2<2+�*2HuHI685�<?Q���
�o¶'):zD�A8&�:)+�&0&Kiƒ'):)+�BC-K:;B�+�&(F?+;&0GC+;&(')&(59:;*,:;6=@>5?:;.C*,:£*2AZA=@	sM'

3C+�*25C-/.C685�<I685‚:;.�&lsM68+;&~•S@2+�HI'0T�•#5m*2FCFC6=:;68@>5eVC:;.�&~:zs[@E˜
` ' BC')&lFC6=Ž!&0+;&(59:�qC:ji

5�&(';'L•‰BC5C-K:;6=@>5�'0T



����������	
���
�������������������������������! #"%$
$
"&�'� �

� �������R��±
� ��� ")��S

M

®

•j5t:;.C68'?˜[`lV•:;.�&7F�&('�6=<>5xs�*2'I-K@>5�'):)+�*2685�&(Fx:)@™5�@>5�i\3C+�*25C-/.C685�<y*,+�HI'�*25CF

:;.�&I&(5C-K@hFC685�<‚B�')&(F”+;&(*2A£5�BCHv34&0+�'0Tuž�.C&�•¢&0&(F¸sM6=+;&�•S@2+~:;.�&u*259:)&(5C5C*m68'~5�@2:

@2GC:;68HI6=J0&(FbV¶3ŒB�:º6Z'v')G4&(-06=q�&(F¸3�D™:;.�&7BC')&0+	TyžM.�&p'�6=J0&p-K@>5�'):)+�*26859:;'?BC')&(FeV£*25

&K“h*2H�GŒA=&y@2•º*25¯&012@>A812&(F *,+�H7VR*25CF‘:;.�&”+;&('�BCA=:;685�<t*259:)&(5C5C*¼*,+;&™';.C@	sM5¯685

¤¶68<>B�+;&IN,T½]�T

 

2.5 cm 

2.5 cm 

5 cm 

Feed 
Wire x

y

z

Ùm¼QÚ ÙpÆAÚ

)˜o+*]jl\[T�,]¡	�Q¡

Ùm¼/ÚO¹œÈÊàzµÑÏz¿/ºs¹[»œ¸W¼]ÈÊºl»u¹w¼nºÇÂ�µz¾Q¿]ÀÊ¾QµŒÂ�¼n¸uÞ�ò ÙpÆAÚª¸uµz¹œÐkÀŠ»uÈÊºkÉ�
]ÅmëOÈŠ¸uµÑ¼]ºl»uµzºkºk¼½¼nÛy»uµt¸

¸u¿n»W¼n»uÈÊ¿/ºs¹zÜ

�
�������������������������

žM.�&7F�&(';6=<>5t68'?')G4&(-06=qC&(Fx3�DŸ*y')&0:�@2•�+;&(*2A i\1,*2A8B�&(Ft';-0*2A8*,+�'(V
@>5�&E•S@2+�&(*2-�.

-K@9@2+�F�685C*,:)&‚@2•R&(*2-�. G4@>6859:0T žM.9BC'(V[•S@2+r*¸•¢@>B�+;iƒ')&0<>H�&(59:rF�&(';68<>5 Q‰';.�@asM5´685

¤¶68<>B�+;&IN,T½]>o/VdN(€�G�*,+�*2H�&0:)&0+�'�*,+;&�+;&(}�BC6=+;&(FbT

` F�&0sMBCD>*hœ•'vH�&0:;.C@�FŸ@2•�HI*,:;685�<xW `�F�&0s�B�D>*hVLN(O2O2|anL*25�F �R*2BC'�';68*25¸HºB�:;*gi

:;6=@>5x:)@{&012@>A812&p&KŽ4&(-K:;6=12&‚F�&('�6=<>5C'v•¢+;@>H 685�6=:;68*2A•+�*25�F�@>H G!@2GŒBCA8*,:;6=@>5C'(Tmž�.C6Z'

˜
` .�*2'R3!&0&(5y';.C@	sM5{:)@7s�@2+;•m&K“h:)+;&(H�&(A8DYs�&(A8A¶@>5”HI*25�D{FC6 Ž4&0+;&(59: *259:)&(5C5C*

GC+;@23�A=&(Hu'yW ` A=:;';.�BCA=&0+‚*25�F c‹685�F�&(5eVvN(O2O>fa3‹V�` A=:;';.�BCA=&0+(VRP2P2P>€�V�cd685CF�&(5¯*25CF

XY*2-(Xm68A8A8*25bV�€,P2P2Pgn\T

�

�����������

�! 

��"#�������

žM.C68'u˜[` BC')&(F G�*,:):)&0+�5‘}�BC*2A86=:zDw';-K@2+;&('E*,:Yf9T½€ �R^MJy*25CF 5�TU»9f �R^�J{685

:;.�&RqC:;5�&(';'$•‰BC5C-K:;6=@>5bT%$ 5CA868•2&�:;.�&�')&(-K@>5�F7˜
`vV?:~k?<‘%¯s$*2'�5�@2:LBC')&(FE685p:;.C68'

qC:;5�&(';'•-0*2A8-0B�A8*,:;6=@>5eT¥ž‹@~}�BC*259:;6=•SDv:;.�&LGŒ*,:):)&0+�5I}�BC*2A86=:zDv*,:£*�';685C<>A=&$•¢+;&(}�B�&(5C-KD2V


�J'&�V�:;.�&l•¢@>A8A8@	sM685C<ºs$*2'�BC';&(F E


�J

&

F (

)+*-,/.0,21435)6*

7
)+*8,:9;,2<5)+*

QS<>*2685>=#? @BADCRo4E 6=•‹<>*2685F=#? @/GHC



�

sM.�&0+;&�<>*2685 =#? @ 68'd:;.�&[<>*26Z5v@2•Œ:;.�&$*25�:)&(5C5�* 6Z5lFC•$68-RQS+�6=<>.9:jiƒ.C*25CFvG4@>A8*,+�6=J(*,:;6=@>5!o

*,:�*lG�*,+;:;68-0BCAZ*,+[*25�<>A=&2V C 6Z'£:;.�& :;*,+;<2&0:�<>*2685{Q•]vFC•$68-Ls$*2'$BC')&(Fr685I:;.C6Z'
-0*2')&ao/V

8Y6Z'L:;.�&~*,J(68HºB�:;.eV�*25�F 3I68'$:;.�&~&(A8&01g*,:;6=@>5bT

ž‹@l-K@>HIG�B�:)&�:;.�&M@	12&0+�*2A8AŒqC:;5�&('�'•@2•e*25u*259:)&(5C5C*lFC&(';6=<>5eV>:;.C&�G�*,:):)&0+�5r}9BC*2A=i

6=:ƒDºH�&(*2';B�+;&('¥*,:¥:;.�&$:)+�*25C'�HI6=:¥*25CFº+;&(-K&(6=12&$•¢+�&(}9B�&(5�-06=&('¶s[&0+;&L';B�HIH�&(FeV2A=@as[&0+

1g*2A8BC&('�-K@2+;+;&(')G4@>5CF�685�<º:)@I34&0:):)&0+�*259:)&(5C5C*2'�E

� F 
�J����

E��


 J	�
� ���


Ÿ��±
� ��� ")��S

M

®

ž�.�&y˜
` 6Z5´:;.C6Z'p';&(-K:;6=@>5¯*2A8A=@asM'p•¢@2+E3C+�*25�-�.C685C<x685 :;.�&”*259:)&(5C5C*t*,+�HI'0T

%M*,:;.�&0+�:;.�*25‚BC';685C<?AZ685�&(*,+L')&(}�B�&(5C-K&('�@2•¶3�6=:;'$@2+M+;&(*2A i\1,*2A8B�&('�*2'�6Z'$:)+�*2FC6=:;6=@>5�i

*2A8A=D7F�@>5�&2Ve.�&0+;&vs[&?BC')&º*u:)+�&0&Kiƒ'):)+�BC-K:;B�+�&(Fm+�&0GC+;&(')&(59:;*,:;6=@>5{sM.C68-/.Y5C*,:;BC+�*2A8A=D

+;&0GC+;&(')&(59:;'L3C+/*25C-�.C6Z5�<�685E:;.�&l*259:)&(5C5C*I*,+/HI'0T

�
�������������������������

ž�.�&�+;&0GC+;&(')&(59:;*,:;6=@>5?•S@2+¥&(5C-K@�F�685�< 3C+�*25C-/.C685�<R*25�:)&(5�5C*2'•68'¥*25?&K“�:)&(5�';6=@>5º@2•

@>B�+‹GC+�&01�6=@>B�'es[@2+�•R6Z5~BC';685C<�*MA8685C&(*,+)i\+;&0GC+;&(';&(5�:;*,:;6=@>5~•¢@2+d&(5C-K@�F�685�<L+;@hFhi\3�*2')&(F

+;@234@2:;'YW ^M@2+/5�3�Dw*25CF 
¶@>A8A8*2-�•ŒV�€,P2P>€an\T¯˜
*2-/. 5C@�F�&‚6Z5t:;.�&‚:)+;&0&Kiƒ'):)+/BC-K:;B�+;&(F

+;&0GC+;&(')&(59:;*,:;6=@>5™6Z'�*25™*25�:)&(5�5C*giƒ-K@>5C'):)+�B�-K:;6=@>5™-K@>HIHI*25�F™*25CF”*25™*259:)&(5C5C*768'

-K+;&(*,:)&(F¸3�D”&K“h&(-0B�:;685�<‚:;.C&r-K@>HIHI*25�FC'l*,:v&(*2-�.x5�@�FC&u685”:;.�&r:)+;&0&2V¥'):;*,+;:;685�<

sM6=:;.E:;.�&�+;@�@2:M5�@hF�&2T••j5‚-K@>5C'):)+/BC-K:;685�<�*25Y*259:)&(5C5C*?:;.C&l-0B�+;+;&(59:�'):;*,:)&EQ‰A=@�-0*gi

:;6=@>57*25CF7@2+�68&(5�:;*,:;6=@>5!o�68'LHI*26859:;*2685�&(F7*25CF7-K@>HuHI*25CFC'�*2F�FEsM6=+;&('$@2+M-/.C*25�<2&

:;.�&l-0B�+;+�&(5�:�'):;*,:)&2T�ž�.�&~-K@>HIHu*25CFC'�*,+;&~*2'M•¢@>AZA=@	sM''E

���������������
�������� �!#"$�%���'&)(+*-,

ie*2F�F�*RsM6=+;&$sM6=:;.º:;.�&L<>6812&(5IA=&(5�<2:;.�*25CF

+�*2FC6ZBC'l&K“h:)&(5CFC6Z5�<y•¢+;@>H :;.�&7-0B�+�+;&(5�:�A=@h-0*,:;6=@>5¼*25CFx:;.�&(5¼-/.C*25�<2&7:;.�&

-0B�+;+�&(5�:�'):;*,:)&ºA=@h-0*,:;6=@>57:)@I:;.�&l&(5CFE@2•¥:;.�&l5�&0s¯sM68+;&2T

�%�� ��� %��.�/0���1�������',

iR-/.C*25�<2&E:;.�&p@2+�6=&(59:;*,:;6=@>5x39D¸+;@2:;*,:;685�<y6=:l3�D™:;.�&

')G4&(-06=qC&(F7*2HI@>BC5�:ºQ‰685E+�*2FC68*25�'/o[*,3!@>BC:�:;.�&R“�iƒ*g“h68'(T

�%�� ��� %��.�23���1�������',

iR-/.C*25�<2&E:;.�&p@2+�6=&(59:;*,:;6=@>5x39D¸+;@2:;*,:;685�<y6=:l3�D™:;.�&

')G4&(-06=qC&(F7*2HI@>BC5�:ºQ‰685E+�*2FC68*25�'/o[*,3!@>BC:�:;.�&�D9iƒ*g“h68'(T

�%�� ��� %��.�40���1�������',

iR-/.C*25�<2&E:;.�&p@2+�6=&(59:;*,:;6=@>5x39D¸+;@2:;*,:;685�<y6=:l3�D™:;.�&

')G4&(-06=qC&(F7*2HI@>BC5�:ºQ‰685E+�*2FC68*25�'/o[*,3!@>BC:�:;.�&�JKiƒ*g“�68'0T

`�57*259:)&(5C5C*�F�&('�6=<>5768'$-K+;&(*,:)&(F‚3�DE'):;*,+;:;685�<?sM68:;.7*257685C6=:;68*2AŒ•S&0&(F�sM6=+;&�*25CF

*2FCFC685�<ysM68+;&('0T¼¤�@2+p:;.�&mkhžM_yHI6Z';';6=@>5x:;.�&Y6Z5C6=:;68*2A[•¢&0&(F´sM6=+;&7'):;*,+�:;'u*,:I:;.�&

@2+�6=<>685m*25CFm.�*2' *pA=&(5�<2:;.m@2•
PhTU»7-0H–*2A=@>5�<p:;.�&65Œiƒ*g“h6Z'0T�ž�.�*,: 68'(V�:;.�&?F�&(';6=<>5

'):;*,+;:;'�sM6=:;.‚:;.C&l';685�<>A8&~•¢&0&(FCsM6=+;&�•S+;@>H Q‰PhT•PhV!PhT•PhVePhT•P�o�:)@yQ‰PhT•PhV4PhT•PhVePhTU»9o�*25CF

:;.�&Y-0B�+;+�&(5�:u-K@>5�'):)+�BC-K:;6=@>5 '):;*,:)&¼Q‰A=@�-0*,:;68@>5´*25CF¼@2+/6=&(5�:;*,:;68@>5Œo?•S@2+u:;.�&m5�&K“�:



����������	
���
�������������������������������! #"%$
$
"&�'� �

sM6=+;&EsM68AZA$3!&‚';:;*,+;:)&(Fw•S+;@>H A8@�-0*,:;6=@>5 Q‰PhT•PhV�PhT•PhV�PhTU»9o?sM6=:;.w:;.�&‚@2+�6=&(59:;*,:;6=@>5

*2A=@>5�<�:;.�&~G4@>';68:;6=12& 5Œiƒ*g“h6Z'0T

žd@‚GC+�@�FCB�-K&?*259:)&(5C5C*2'l:;.C*,:l*,+;&u•¢@>B�+;i\s�*	Dy';D�HIHI&0:)+�68-�*,34@>B�:�:;.�&IJKiƒ*g“�68'0V

:;.�&[-K@>5C';:)+�BC-K:;6=@>5lGC+;@h-K&(';'‹68'‹+;&('):)+�6Z-K:)&(F~:)@MG�+;@�F�BC-0685�<�*259:)&(5C5C*MsM6=+;&('e:;.�*,:¶*,+;&

•SBCAZA=Dº-K@>59:;*2685�&(F76Z5I:;.�&RG4@>';6=:;6=12&���� }9BC*2FC+�*25�:$*25CFr:;.�&(5E*,•¢:)&0+L-K@>5C';:)+�BC-K:;6=@>5

68'R-K@>H�G�A=&0:)&2Ve:;.C6Z' *,+/H 6Z' -K@2GŒ6=&(Fy:;.�+;&0&?:;68H�&('R*25CF{:;.�&(';&I-K@2G�6=&('R*,+;&�G�A8*2-K&(F

685E&(*2-�.m@2•¥:;.�&�@2:;.�&0+�}�BC*2F�+/*25�:;'M:;.�+;@>B�<>.E+;@2:;*,:;68@>5C'�@2•£O,P�0���N'5,P�0��,€>fgP�02T
¤�@2+

&K“h*2H�GŒA=&2V£685Ÿ&K“�&(-0B�:;6Z5�<m:;.C&rGC+�@2<2+�*2H

���� %�� %�-.�4��	��

����������������� , �-�����'���-�

����
��3"���

�����',

V :;.�&

�%�� %�� ���.�4��),

-K@>HIHu*25CF -0*2B�')&('Y:;.C&¸:;.�&x-0B�+;+;&(59:‚@2+�6 i

&(5�:;*,:;6=@>5 :)@x+�@2:;*,:)&¸PhT½_2€2]2_2O 5>f2f,| +�*2FC68*25C'yQ•],P 0 op*,34@>B�:p:;.�& 5 *g“h6Z'0T³ž�.C&

�-�����'���-�0� ,

-K@>HIHI*25CF‚*2F�FC'�*�sM68+;&R@2•¥A8&(5�<2:;.™N,T•PI-0H *25CF7+�*2FC6ZBC'$PhT•P>]2€u-0H

685´:;.C&{-0B�+�+;&(5�:p•S@2+;s�*,+/F F�6=+;&(-K:;6=@>5eT ž�.C6Z'usM68+;&m68'r:;.�&(5‘-K@2G�6=&(F‘6859:)@x&(*2-�.

@2•�:;.�&Y@2:;.�&0+u:;.�+�&0&����š}�BC*2F�+�*259:;'0T´ž�.C&7+;&(';BCA=:;6Z5�<”*25�:)&(5C5�*™68'�';.�@asM5w685

¤¶68<>B�+;&IN,TU»�Q‰*�o/T

Ùm¼/Ú ÙpÆAÚ

)˜o+*]jl\[T ,]¡ �f¡

é˜ãs¼nÞ½·kÀÊµ�¼]ºl»uµzºsºÇ¼n¹zï<Ùm¼/ÚÍºk¿]ºsÅgÆs¸W¼nºkÏWÌkÈÊºkÉU¼n¸uÞ½¹zò ÙpÆAÚÍÆs¸W¼nºkÏWÌkÈÊºkÉU¼n¸uÞ½¹zÜ

•�+�*25�-�.�&('[685?:;.�&L+;&0GC+�&(')&(5�:;*,:;68@>5I-0*2BC')&�*�3�+�*25C-�.�6Z5?:;.�&L¡C@	s´@2•Œ&K“h&(-0B�:;6=@>5

*25CFE-K+;&(*,:)&~FC6 Ž4&0+;&(59:
3C+�*25�-�.�&('L685r:;.�&R-K@>5C'):)+�B�-K:)&(F7*25�:)&(5C5�*hT
ž�.�& •¢@>AZA=@	sM6Z5�<

68'L*25‚&(5C-K@hFC685C<º@2••*25‚*259:)&(5C5C*IsM6=:;.E3C+�*25�-�.C685C<?6Z5E:;.�&l*,+�HI'(VC.�&0+;&~3C+/*2-;•2&0:;'

*,+;&lBC')&(FE:)@r')&0G�*,+�*,:)&v:;.�&~';B�3C:)+�&0&('�E

���� %�� %�-.�4��	��

�������',! �����������������"

�3"#��
�������,$ �%�� %�� ���.�4��	��
#��������,

 �-�����'���-�0����

�0"���

�����',&% �%�� ��� %��.�/0�'��
#�������',( �������'�����0����
��3"���

�����',

%)%*%

ž�.C68'$*259:)&(5C5C*I68'M';.�@	s�57685‚¤¥6=<>B�+;&�N,TU»�QS3!o/T

žd@y:;*,•2&‚6859:)@{*2-0-K@>BC59:I68H�G�+;&(-068';6=@>5¸685ŸHu*259B�•‰*2-K:;B�+�6Z5�<m*25t*259:)&(5C5C*hV
*25hi

:)&(5C5C*�F�&(';68<>5C'L*,+;&�&01,*2A8BC*,:)&(F‚HºBCA=:;6=GŒA=&�:;6ZH�&('0V�&(*2-�.Y:;68H�&�sM68:;.p*u';HI*2A8A!+�*25hi

F�@>H G4&0+;:;B�+;3Œ*,:;6=@>5t*,GCG�A86=&(Fx:)@‚ j@>6859:I*25�<>A=&('u*25CF¼sM6=+�&p+/*2FC686•T¼ž�.�&7@a12&0+�*2A8A

qC:;5�&(';'u@2•~*25´*259:)&(5C5C*¸6Z'I:;.�&ms[@2+�';:r';-K@2+;&m@2•�:;.�&(')&m&01g*2A8B�*,:;6=@>5C'0T‘•j5w:;.C68'

s�*	D2V[:;.�&7q�:;5�&(';'�';-K@2+;&‚*2'�';6=<>5�&(Ft:)@™*25¼*259:)&(5C5C*”F�&('�6=<>5¼68'?*”-K@>5C')&0+;1,*,:;6=12&

&('):;68HI*,:)&E@2•�.C@	s s�&(A8A$6=:?sM68A8A
G!&0+�•¢@2+�H 6=•M68:ºs�&0+;&E:)@”34&p-K@>5�'):)+�BC-K:)&(FeTŸ`�5

*2FCFC6=:;6=@>5�*2AC';68F�&Ki\&KŽ4&(-K:
@2•e:;.�68'
68'
:;.C*,:$*25�:)&(5C5�*2'
&012@>A=12&(FpsM68:;.I:;.C68'
HI*259BC•S*2-�i

:;B�+�685�<r5�@>68')&v:)&(5CF{:)@pG4&0+;•S@2+�H s[&(A8A¶*2-K+;@>';'R*r3C+;@>*2F�&0+R+�*25C<2&v@2•£•S+;&(}�B�&(5C-06=&('

:;.C*25‚F�@I*259:)&(5C5C*2'M&012@>A=12&(F‚sM68:;.�@>B�:L:;.C68'L5C@>68')&2T



�

�

�����������

�! 

��"#�������

ž�.�&EqC:;5�&(';'I•SBC5�-K:;6=@>5¼BC')&(Ft:)@™&01,*2A8BC*,:)&m*25�:)&(5C5�*2'u68'�*”•‰BC5C-K:;68@>5t@2•�:;.�&

:�k?<‘%¹*25CFx<>*2685x1,*2A8B�&('º@>5t:;.�&E:)+�*25C'�HI6=:?*25CFx+;&(-K&(6=12&7•S+;&(}9BC&(5C-06=&('0T™ž�.C&

:�k?<‘% -K@>H�G4@>5�&(59:~@2•L:;.�&uq�:;5�&(';'~•‰BC5C-K:;68@>5™68'l-K@>5�'):)+�BC-K:)&(FŸ:)@YG�BC:l'):)+;@>5�<

GC+;&(';';BC+;&v:)@7&012@>A81�685C<E*259:)&(5C5C*2'Rs�6=:;.{+;&(-K&(6=12&I*25CFy:)+�*25�';HI6=:�:�k�< %¬1,*2A8B�&('

3!&(A8@	s :;.C&l+;&(}�BC6=+;&(FY*2H�@>BC59:;'M@2•�N,T½€r*25CFxN,T½_�VŒ+;&(F�BC-K&(F‚GC+�&(';';B�+;&v*,:�*r1g*2A8BC&

3!&(A8@	s :;.�&(')&Y+;&(}9B�6=+;&(H�&(59:;'YQjN,T8N(_™*25�F¯N,T½€2_>oI*25CFt:;.C&(5w5�@”GC+;&('�';B�+;&E:)@™<2@

3!&(A8@	s N,T8N E

���

F :~k?< % *,:�+;&(-K&(6812&~•¢+�&(}9B�&(5�-KD

���

�

F

�

�	�

� �

�

€�
•PCQ

� �

A¼N�
½€2_>o 6=•

� �
�

N�
½€2_

���

6=•$N�
½€2_

� ��� �

N�
8N

N�
8N 6=•

�
�

G N�
8N

���

F :~k?< % *,:�:)+�*25�';HI6=:$•S+;&(}9BC&(5C-KD

�
�

�

F

�

�
�

���

�

€�
•PCQ

���

AwN�
8N(_>o 6=•

���
�

N�
8N(_

���

6=•[N�
8N(_

�
���

�

N�
8N

N�
8N 6=•

�
�

G N�
8N

�������

F

�
�

�

�
�

�

ž�.�&�<>*2685r-K@>H�G4@>5�&(59:[@2•e:;.�&�qC:;5�&(';'
•SB�5C-K:;6=@>5uB�')&('£:;.�&�<>*2685yQ‰685uF�&(-0683!&(AZ'/o

685”_ 0v6Z5C-K+;&(H�&(59:;'R*,3!@>BC: :;.C&?*25C<>A=&('R@2•[6859:)&0+;&('):�E •S+;@>H–»>P�0 1 3O1 O,P�0º*25CF

P
0

1!891´]2|,P
0

E

�����������

F <>*2685‚*,:�3�F¯_

0

���

8 F¯_

0! 

���"���

Q

�#�

 

o F $

P 6=•

���"�%�
�	�

�

P&
½_

P&
½_'A

�����������

6=•

���"�%���	�

GwP&
½_

���"���

F N

�

P&
8N

�('�)%*

(

�,+

�

�-+

�

E

(

�.+0/

�������

Q

���

 

o

< .C6ZA=&[:;.C&�*2-K:;BC*2A�HI6Z5C68HºBCH +�&(}9BC68+;&(Fº<>*2685�1,*2A8B�&L68'•P�FC•$68-$•S@2+£»>P�07143 1

5,P
0

V�*25CF�F�&(';68+;&(Fº<>*2685�1,*2A8B�&('•*,+;&M€RFC•$68-�•S@2+ 32165,P
0

*25CF?»>F�•�6Z-[•S@2+ 3HF¯O,P
0

@>5CA=Dy*Y';685C<>A=&�:;*,+;<2&0:º<>*2685™@2•LPhT½_mFC•$68-I68'~B�')&(F¸.�&0+�&2Tpž�.�68'�GC+;@a1�6ZF�&('~')@>H�&

.�&(*2F�+;@�@>H :)@R*2-0-K@>BC59:¥•¢@2+¥&0+;+;@2+/'d685v';68HºBCA8*,:;6=@>5l@	12&0+•:;.�&�HI685C6ZHvBCH @2•�P�F�•�6Z-

*25CF‚F�@�&('�5�@2:�*,:):)&(H�G�:M:)@uH�&0&0:�F�&(';6=+;&(Fp<>*2685‚1g*2A8BC&('0T[kh685C-K&~*2-/.C6=&01h685�<�<>*2685

1g*2A8BC&('
<2+;&(*,:)&0+M:;.C*25EPvFC•$68- 68'[:;.�&�HI*2685rG�*,+;:�@2•b:;.�& +;&(}�BC6=+;& ')G4&(-06=q�-0*,:;6=@>5C'(V

:;.�&R:;.C6=+�FE-K@>H�G4@>5�&(59:L@2•‹:;.�&�q�:;5�&(';'�•SB�5C-K:;6=@>5E+;&0s$*,+�FC'$*259:)&(5C5C*�F�&(';68<>5C'�•¢@2+



����������	
���
�������������������������������! #"%$
$
"&�'� �

.C*(1h685�<I';*2HIG�A=&RG4@>685�:;'$s�6=:;.7<>*2685C'$<2+�&(*,:)&0+�:;.C*25‚J0&0+;@ E

�������(�	� �

Q

���

 

o F $

P&
8N 6=•

���"��� ���

GwP&
•P�N

P @2:;.�&0+;sM68';&

�������(�	� �

F N

�

�('�)%*

(

�,+

�

�-+

�

E

(

�.+0/

�
����� ��� �

Q

���

 

o

žM.�&(')&
:;.C+;&0&�-K@>HIG!@>5C&(5�:;'¶*,+;&$HvBCA8:;6=G�A86=&(FR:)@2<2&0:;.C&0+¶:)@ GC+;@hFCBC-K&
:;.�&[@a12&0+�*2A8A

qC:;5�&(';'�'�-K@2+;&~@2•¥*25‚*25�:)&(5�5C*IF�&(';68<>5 E

� F

�&� � ��
 ��������
��
�����(�	� �

ž�.�&�@23h )&(-K:;6=12&�@2•e:;.�&�˜[`¯68'•:)@ºGC+;@hFCBC-K&�*259:)&(5C5C*lFC&(';6=<>5C'•:;.�*,:�HI6Z5C68HI6=J0& ��T

�L§ M

® ² �R�

¨

°‹�����

` '~H�&(59:;6=@>5�&(Fy&(*,+/A86=&0+(V4:;.�&rkhž�_r';G�*2-K&(-K+�*,•S:~68'�N(]ai�N(_Es$*(12&(A=&(5�<2:;.�'~sM68FC&2V

sM.C68-/.™HI*,•2&('l'�68HvB�A8*,:;6=@>5”@2•$:;.�&u*259:)&(5C5C*Y@>5™:;.�&u•SBCAZA•-K+�*,•¢:l12&0+;D™-K@>H�G�B�:)&

685�:)&(5�';6=12&2T¥ž‹@~•2&0&0Gp:;.�&�*259:)&(5C5C*l&01g*2A8B�*,:;6=@>5C'••‰*2'):0V9*25u685�q�5C68:)&[<2+;@>B�5CF�G�A8*25C&

*,GCGC+;@	“h68Hu*,:;6=@>5�s$*2'
BC')&(Fr685I*2A8AC+�BC5C'0T¥ž�.C6Z'¥s�*2'
•¢@>BC5�F�:)@lGC+�@	1h68F�&M';BC’u-06=&(59:

*2-0-0B�+�*2-KD™:)@{*2-�.C6=&012&E')&012&0+�*2A[<2@�@�FxF�&(';6=<>5�'0T�� &(';68<>5C'ls�&0+;&r:;.�&(5¸*25C*2A8D9J0&(F

@>5Ÿ*Yq�5C6=:)&r<2+;@>BC5CF¸G�A8*25�&I@2•L:;.C&p';*2HI&r';.C*,G4&p*25CF¸';68J0&r*2'º:;.�&u:)@2Gx@2•�:;.�&

khžM_º34@�FCDu:)@rFC&0:)&0+�HI685�&R:;.�&(68+�&KŽ!&(-K:;6812&(5�&(';' *,:�H�&0&0:;685C<�+;&(}9B�6=+;&(H�&(59:;'�685‚*

+;&(*2A868'):;6Z-�&(5�1h6=+;@>5�H�&(5�:0T‚žM.�&u› BCH�&0+�68-0*2A[˜
A=&(-K:)+�@>HI*,<>5�&0:;68-0'���@hF�&2V�:•&0+�';6=@>5

»´Q‰›�˜���»9oEW •$B�+;•2&‚*25CF 
¶@2<2<>6=@�VRN(O 5hN�nMs$*2'IBC')&(Ft:)@”&01,*2A8BC*,:)&‚*2A8A$*259:)&(5C5C*

F�&(';6=<>5C'(T

¤C@2+~:;.�&I5�@>5hi\3�+�*25C-�.�685�<r˜[`lVb*pG4@2G�BCAZ*,:;6=@>5Y@2•L_,P7685CF�6=1�6ZFCBC*2A8'$s$*2'~BC')&(FbV

_,P�� @2•¶sM.C68-/.768'L•2&0GC:�•S+;@>H <2&(5�&0+/*,:;6=@>5‚:)@I<2&(5C&0+�*,:;6=@>5eT
žM.�&~HvBC:;*,:;6=@>57+�*,:)&

s�*2'�N��pV4sM68:;.m:;.C& �R*2B�';';68*25yHºB�:;*,:;6=@>5”'):;*25CF�*,+�FyF�&01�6Z*,:;6=@>5Y@2• N0P�� @2•
:;.�&

1g*2A8BC&•+�*25�<2&2T¥ž�.�&
5�@>5�i\3C+�*25C-/.C685�<�˜[`Ÿs$*2'‹.�*2A=:)&(Fl*,•S:)&0+�N0P2PM<2&(5�&0+�*,:;6=@>5�'d.C*2F

3!&0&(5p-K@>H�G�A8&0:)&(FeV9:;.C& ˜[`lœ•'[34&('):�'�-K@2+;&�s$*2'$'):;*,<>5C*259:$•¢@2+�»>Pl<2&(5C&0+�*,:;6=@>5C'0Vh@2+

˜
`vœ•' *	12&0+�*,<2&I';-K@2+;&?s$*2'R'):;*,<>5C*259: •S@2+�N0Pu<2&(5C&0+�*,:;6=@>5C'0T�¤�@2+R:;.�&º3C+�*25�-�.C685C<

˜
`vV	*�G4@2G�BCAZ*,:;6=@>5 @2•�€,P2PM685CF�6=1�6ZFCBC*2A8'Œ*25CFl685�FC6=1h68FCBC*2A8'�s[&0+�&[-K+;&(*,:)&(Fv:;.�+;@>B�<>.

&(6=:;.�&0+~HºB�:;*,:;6=@>5y@2+~+;&(-K@>Hv3�685�*,:;6=@>5eVesM6=:;.y*25y&(}�BC*2A¥GC+;@23Œ*,3�68A86=:zD2Tv¤�@2+l3!@2:;.

*2A=<2@2+�6=:;.CHu'0V[&(*2-/.‘*25�:)&(5C5�*¸';68HºBCA8*,:;68@>5t:)@9@2•w*¸•¢&0s ')&(-K@>5CFC'r@2•Rs�*2A8A=iƒ-0A=@�-�•

:;68H�&�:)@I+�B�57*25CF‚*257&(59:;6=+;&�+�B�5E:)@9@2•7*,GCGC+�@(“�68HI*,:)&(A=D7|ai�N0Pu.�@>BC+�'0T

�M§ MON

��P

N

°d� ®¯���h°¶�R��± ² °d­��7Pz�h­

žM.�&?:ƒs�@73!&(';: &012@>A812&(F™*25�:)&(5�5C*2'0Vb@>5�&?•S+;@>H–&(*2-�.™@2•
:;.�&�˜
` '�F�&(';-K+/6=34&(F

*,3!@a12&2V£s�&0+;&u•‰*,3C+�68-0*,:)&(Ft*25CFŸ:)&('):)&(FeT{ž�.�&p*25�:)&(5C5�*{5�*2H�&(Ftk�žM_aiz]ai�N0P{s�*2'

GC+;@hFCBC-K&(FŸ39DŸ:;.�&‚˜
` :;.C*,:I*2A8A=@as[&(Ft3C+/*25C-�.C6Z5�<�V£*25CFx:;.�&‚*259:)&(5C5C*y5C*2H�&(F

khžM_ai\» < iƒP>]7s$*2'�GC+;@hFCBC-K&(F{3�Dm:;.�&�@2:;.C&0+l˜
`vT 

.�@2:)@2<2+/*,G�.C'R@2•�:;.�&�GC+;@2:)@,i



���

:ƒD�G!&(FY*25�:)&(5C5�*2'�*,+;&v';.�@	s�5‚685‚¤¥6=<>B�+�&IN,T½_�T �RB�&~:)@p')G�*2-K&lAZ68HI6=:;*,:;6=@>5�'0Vh@>5CA=D

G!&0+�•¢@2+�Hu*25C-K&~FC*,:;*�•S+;@>H¹*259:)&(5C5C*rk�žM_aiz]ai�N0PI68'LG�+;&(')&(59:)&(F734&(A=@	s~T

kh685C-K&7:;.�&m<2@>*2AM@2•�@>BC+us�@2+;•¼s�*2'r:)@¸G�+;@�F�BC-K&7+;&(}�BC6=+;&(H�&(59:;'jiƒ-K@>H�GŒA868*259:

*25�:)&(5C5�*2'E•¢@2+YkhžM_�V�5�@x*,:):)&(HIGC:7s�*2'EHI*2FC&{:)@¼-K@>H�GŒ*,+;&y:;.�&{*2A8<2@2+�6=:;.CHI'(V

&(6=:;.�&0+I:)@™&(*2-/.w@2:;.�&0+	V�5�@2+u:)@™@2:;.�&0+u')&(*,+/-�.w:)&(-/.C5C68}�B�&('0TwžM.9BC'�';:;*,:;68'):;68-0*2A

';*2H�G�A86Z5�<º*2-K+�@>';'MHºBCA=:;6=GŒA=&�+/BC5C'$s$*2'M5�@2:LG4&0+;•S@2+�H�&(FeT

˜£12@>A=12&(Fw*259:)&(5C5C*xkhžM_aiz]ai�N0P¸6Z'‚N0P2P�� -K@>H�GŒA868*259:�sM6=:;.t:;.�&YHu68';';6=@>5t*25hi

:)&(5C5C*xG4&0+;•¢@2+/HI*25C-K&{+;&(}9B�6=+;&(H�&(59:;'0T ž�.�68'us$*2'‚-K@>5�q�+�H�&(F 39D :)&('):;685�<t:;.�&

GC+;@2:)@2:ƒD�G4&L*25�:)&(5C5�*�685º*25?*25�&(-�.C@>68-�:)&('):£-�.C*2Hv34&0+•*,:¥› `�kh` � @hFCFC*,+�F�k�G�*2-K&

¤¶AZ6=<>.�: ��&(59:)&0+(T�ž�.�&vF�*,:;*pHI&(*2';B�+;&(F{685m:;.�&v:)&(';: -/.C*2Hl34&0+�68' ';.�@asM5m6Z5Y:;.�&

G�A=@2:;'L34&(A=@as~T

ž�.�&�<2&(5�@2:zD9G4&l@2••*259:)&(5C5C*EkhžM_aiz]ai�N0Pu6Z'�';.�@asM5‚685‚¤¥6=<>BC+;&IN,T½|�TLž�.�&~-K@>H?i

G�A=&K“�6=:ƒDE@2••:;.C68'�A8*,+;<2&?*25�:)&(5�5C*giƒ-K@>5C'):)+�B�-K:;685�<uG�+;@2<2+�*2H7V4*2'�-K@>HIG�*,+;&(Fm:)@r:;.�&

*25�:)&(5C5�*~*,+�H FC&(';6=<>5I.C*	1�6Z5�<�@>5�&M3�+�*25C-�.bV�';B�<2<2&('):;'[:;.C*,:
68:
68'£5�@2:[*~HI685C6ZHI*2A

F�&(';-K+�6=G�:;6=@>5x@2• :;.C&‚F�&(';6=<>5eT¼¤�@2+r&K“h*2HIG�A=&2V$685C'):)&(*2Ft@2•�BC';6Z5�<y:;.�&‚HI685C6ZHI*2A

59BCHv34&0+[@2•d+;@2:;*,:;6=@>5C'$:)@�')G4&(-06=•SDI+;&(AZ*,:;6=12& *25C<>A=&('$34&0:ƒs�&0&(5EsM6=+;&('RQS:ƒs�@9o�:;.�&0+;&

*,+;&l')&(}�B�&(5C-K&('L@2••B�G7:)@r*IF�@2J0&(5‚+�@2:;*,:;6=@>5‚-K@>HIHI*25�FC'0T

ž�.�&�f9T½€ �R^�J�Hu*g“ �gHI6Z5�<>*2685�G�*,:):)&0+/5C'£•S@2+£34@2:;.�&012@>A=12&(Fr*25�:)&(5C5�*ºkhžM_aiz]ai

N0PI*25CF7:;.�& JR¤¥^ *,+�&~';.�@	s�5‚6857¤¥6=<>B�+;&IN,T f9T$ž�.�&H5�TU»9f �R^�JlHI*g“ �gHI6857<>*2685

G�*,:):)&0+�5C'
•¢@2+[3!@2:;.u*25�:)&(5C5�*2'
*,+;& ';.�@	s�5I685I¤¥6=<>B�+�&~N,T 5�T��R5�:;.�&MG�A=@2:;'••S@2+[*25hi

:)&(5C5C*�khžM_aiz]ai�N0PhV9*�34@(“vFC&(5�@2:;685�< :;.�&$*2-0-K&0GC:;*,3�A=&LG4&0+;•S@2+�HI*25C-K&�*2-0-K@2+�FC685C<�:)@

:;.�&M+;&(}�BC6=+�&(H�&(5�:;'�68'[';.�@	s�5eT•›M@2:)&R:;.C*,:[:;.�& Hu685C68HºBCH <>*2685r•S*2AZA8'£@,Žm';:)&0&0G�A=D

3!&(A8@	s €,P�0gT�ž�.C68'L68'M*2-0-K&0GC:;*,3�A=&º*2'�:;.�@>')&v&(A=&01,*,:;6=@>5C'Ls�&0+;&v5C@2:�+;&(}�BC6=+;&(F7FCBC&

:)@¸:;.�&‚@2+/6=&(5�:;*,:;68@>5´@2•R:;.�&Y';G�*2-K&(-K+�*,•S:rsM68:;.¼+;&(')G4&(-K:I:)@x˜
*,+;:;.eT‘` 'u5�@2:)&(F

*,3!@a12&2V¥:;.�& JR¤¥^ *259:)&(5C5C*Ys�*2'v@2GC:;68HI68J0&(F™*,:l:;.�& 5�TU»9f ��^MJr•¢+;&(}�B�&(5C-KDy:)@

*2-�.C6=&012&º.C6=<>.E<>*2685Y685E:;.�&�1h68-0685C6=:zDu@2•
f,_ 0BA¸O,P�0gT

ª�§

²´°¶­h�7Pz��­¼®¯�M± P�� ­h"j­

`�59:)&(5C5C*~khžM_aiz]ai�N0P�6Z'¶* +;&(}�BC6=+�&(H�&(5�:;')iƒ-K@>H�G�A868*259:¥*25�:)&(5C5�*�:;.�*,:¶s$*2'¥3�BC6ZA=:

*25CFw:)&('):)&(F @>5´*25 *259:)&(5C5C*™:)&(';:u+�*25�<2&2TG<‘.C68A8&‚6=:u68'I'�A86=<>.9:;A=DxF�6=’u-0BCA=:?:)@

HI*259BC•S*2-K:;B�+�&IsM6=:;.�@>BC:�:;.�&u*268F”@2•�*2BC:)@>HI*,:)&(F¸s�6=+;&Ki\•S@2+�HI685�<7*25CF¸')@>A8F�&0+�6Z5�<

HI*2-�.C6Z5�&('0V>6=:¥.C*2'•*R59B�Hl34&0+¥@2•�34&(5�&0qC:;'¥*2'•-K@>H�GŒ*,+;&(F?:)@�:;.�&L-K@>5�12&(59:;6=@>5C*2AZA=D�i

F�&(';6=<>5�&(F7*259:)&(5C5C*hT

¤¶68+�'):0V!:;.�&0+;&�*,+;&?G4@2:)&(5�:;68*2A¶G4@	s�&0+�';*(1h685�<>'(TR` 59:)&(5C5C*‚khžM_aiz]ai�N0P7*2-/.C6=&012&('

.C6=<>.‚<>*26Z5ŸQ•€ai\»>FC•�o�*2-K+;@>';'R*Is�68F�&0+�+�*25C<2&v@2••&(A=&01,*,:;6=@>5{*25�<>A=&('0T�ž�.C68'�*2AZA=@	sM'

*v3�+;@>*2F�&0+$+�*25�<2&R@2•‹*25�<>A8&('[@a12&0+�sM.C6Z-�.pHI*g“h6ZHvBCH FC*,:;*º:;.�+�@>B�<>.�G�B�:�-0*25E34&

*2-�.C6=&012&(Ft*25CFŸs�@>BCA8F™+�&(';BCA=:º685¸A=&('�'lG4@	s�&0+º3!&(6Z5�<‚+;&(}�BC6=+;&(F¸•¢+�@>H :;.�&E')@>A8*,+

*,+;+�*(D7*25CF‚3�*,:):)&0+�6=&('0T

k�&(-K@>5CFeV,BC5CA868•2&¶:;.C& JR¤¥^¼*259:)&(5C5C*hV,:;.�&£&012@>A=12&(F?*259:)&(5C5C*�F�@9&('d5�@2:‹+�&(}9BC68+;&

*YHI*,:;-/.C685�<y5�&0:ƒs�@2+;•™5�@2+ºG�.C*2'�685�<Y-06=+/-0BC6=:0V‹+�&(H�@	1h685�<m:ƒs�@y';:)&0G�'v6Z5™F�&(';6=<>5

*25CF7•‰*,3C+�68-0*,:;6=@>5E@2•¶:;.�&~*259:)&(5C5C*hT�` :)+�681�68*2A!:)+�*25�';HI68';'�6=@>5EA8685�&�HI*	Dr34&~BC')&(F



����������	
���
�������������������������������! #"%$
$
"&�'� � �

Ùm¼/Ú

ÙpÆAÚ

)˜o+*]jl\[T ,/¡
�

¡��

Ìk¿]»u¿]É]¸W¼n·kÌk¹Í¿]Û ·f¸u¿]»u¿n»_Îf·Aµ<µt¾Q¿/ÀÊ¾QµŒÂ®¼nº“»uµtºkºÇ¼n¹zïOÙm¼QÚ…Ôs×OØCÅ��CÅ��	�fò ÙpÆAÚ…Ôs×OØCÅ 
n´–Å

�
�



�a�

•¢@2+�:;.C&~HI*,:;-�.Y@>5E:;.�&~¡�6=<>.9:L*25�:)&(5�5C*hVC3�B�:L';6ZHvBCAZ*,:;6=@>5p+;&(';BCA=:;'L'�B�<2<2&('):�:;.C*,:

@>5�&l68'L5�@2:M+;&(}9B�6=+;&(FE6=•¥';HI*2A8A4-�.�*25�<2&('M:)@u:;.�&�•¢&0&(FCG!@>6Z5�:�*,+;&vHI*2F�&2T

ž�.C6=+�FbV�:;.C&~&012@>A=12&(F{*25�:)&(5C5�*I.C*2'MHI@2+;&lBC5C68•¢@2+�H -K@a12&0+�*,<2&�6857:;.C*,: 6=:�.C*2'

*uBC5C68•¢@2+�H¹G�*,:):)&0+�5msM6=:;.Y'�HI*2A8Ae+�68GCG�A=&('�6Z57:;.�&º&(A=&01g*,:;68@>5C'�@2•£<2+�&(*,:)&('): 6Z5�:)&0+)i

&('):IQS»>P 0 A 5,P 0 o/TRžM.C68'M*2AZA=@	sM' •S@2+R+;&(A868*,3�A8&~G4&0+;•¢@2+/HI*25C-K&v*2' &(A=&01,*,:;6=@>5y*25�<>A=&

+;&(A8*,:;6=12&�:)@r:;.�&�<2+;@>BC5CF7-/.C*25�<2&('0T

¤�@>B�+;:;.eV
:;.�&r&012@>A812&(Fw*25�:)&(5�5C*y.C*2Ft*{'�.�@2+;:)&0+IF�&(';68<>5Ÿ-KDh-0A=&2T™•#:?s�*2'?&('ji

:;68HI*,:)&(F :;.�*,:Y*25�:)&(5�5C* khžM_aiz]ai�N0P :)@�@2•¯]¼G!&0+/')@>5hiƒH�@>59:;.C'7:)@´FC&(';6=<>5 *25CF

•S*,3C+/68-0*,:)&Y:;.�&YqC+�'):IG�+;@2:)@2:ƒD�G4&m*2'p-K@>H�G�*,+;&(F´:)@x_”G4&0+�';@>5hiƒH�@>59:;.C'I•S@2+u:;.�&

}9BC*2FC+�6=q�A8*,+$.�&(A86Z-0*2Ae*25�:)&(5C5�*hT

¤�+;@>H *25¸*2A=<2@2+�68:;.CHI68-?G4&0+�')G4&(-K:;6=12&2Vd34@2:;.™&012@>A8B�:;68@>5C*,+;D”*2A=<2@2+�6=:;.�HI'�GC+;@,i

FCBC-K&(F¯*259:)&(5C5C*2'E:;.C*,:7s�&0+;&™';*,:;68';•S*2-K:)@2+;D :)@¼:;.�&™HI6Z';';6=@>5 G�A8*25C5C&0+�'0T ž�.C&

3C+�*25C-/.C685�<´*259:)&(5C5C*hVv&012@>A=12&(F BC';685C<w* ��
£iƒ'):ƒDhA=&Ÿ+;&0GC+;&(')&(59:;*,:;6=@>5eVº';A86=<>.9:;A=D

@>B�:)G4&0+;•¢@2+/H�&(Fy:;.�&I5�@>5hi\3�+�*25C-�.�685�<E*25�:)&(5C5�*‚685y:)&0+�HI'~@2•[qC&(AZFyG�*,:):)&0+�5™*25CF

:�k?<‘%~T2` A86=•2&(A=D~+�&(*2')@>5�*2'¥:)@�sM.9Dl:;.�& ��
£iƒ'):ƒDhA=&L+;&0GC+�&(')&(5�:;*,:;68@>5?G!&0+�•¢@2+�HI&(F

3!&0:):)&0+768'r:;.C*,:E6=:E68'rHI@2+;&m¡�&K“h6=3ŒA=&Y*25CF *2A8A=@asM'u•S@2+E:;.�&{&012@>A8B�:;6=@>5 @2•l5�&0s

:)@2G!@>A8@2<>6=&('0T

�L§ �

��� � P)� ­h"#�$�

<”&y.�*(12&y&012@>A=12&(F¯*25CF 3�BC6ZA=:I:ƒs�@ �Mi\3Œ*25CF‘*25�:)&(5C5�*2'r•S@2+EG4@2:)&(5�:;68*2ARBC';&

@>5¼›�`�kh`vœ•'�B�Ge-K@>HI685�<™khžM_mHI68';'�6=@>5¸:)@™';:;BCF�D¸:;.C&EHu*,<>5�&0:)@>')G�.�&0+�&2T¼khž�_

*25�:)&(5C5�*¸+;&(}�BC6=+�&(H�&(5�:;'(V�@>BC+r&012@>A8BC:;6=@>5C*,+;Dw*2A=<2@2+/6=:;.CHI'0VL*25CF :;.�&m+;&(';BCA=:;6Z5�<

*25�:)&(5C5�*2'M*25CF7G4&0+;•S@2+�HI*25�-K& GŒA=@2:;'Ls�&0+;&~GC+;&(';&(5�:)&(FeT

˜£12@>A=12&(Fr*25�:)&(5C5�*vkhžM_aiz]ai�N0Pls�*2'[';.�@	s�5I:)@~34&�-K@>H�G�AZ68*25�:•s�6=:;.�+;&(')G4&(-K:•:)@

:;.�&ºkhžM_?*259:)&(5C5C*uG4&0+;•¢@2+/HI*25C-K&�+;&(}�BC6=+;&(HI&(5�:;'0T[•z:�.C*2'�*25YB�59BC'�BC*2A4@2+;<>*25C68-�i

A=@9@2•h685�<”'):)+/BC-K:;B�+;&2V£@>5C&7:;.C*,:I&K“hG!&0+�:?*259:)&(5C5C*¸F�&(';6=<>5�&0+/'vs�@>BCA8F¼AZ6=•2&(A=D¸5�@2:

GC+;@hFCBC-K&2T

•z•R¡�6=<>.9:r}�BC*2A868q�-0*,:;6=@>5w:)&(';:;685�<Ÿ6Z'u';BC-0-K&('�')•SB�A•V�*25�:)&(5�5C*tk�žM_aiz]ai�N0P¸s�@>BCA8F

+;&0GC+;&(')&(59:R:;.�&?qC+�'): &012@>A=12&(F”.C*,+/F�s�*,+�&?6Z5m')GŒ*2-K&2Vb*25CFy:;.�&ºqC+�'): &012@>A=12&(F™*25hi

:)&(5C5C*t:)@¼34&”F�&0G�A=@aD2&(FeT ` '7:;.�&™Hu68';';6=@>5bœ•'uGC+/68HI*,+;Dw<2@>*2Al68'E:)@¼:)&('):Y*25CF

1g*2A86ZFC*,:)&u5�&0s :)&(-/.C5�@>A=@2<>68&('l•S@2+l•‰B�:;B�+;&r›�`�kh` HI68';'�6=@>5C'0Ve¡CDh685�<‚*25¸&012@>A=12&(F

*25�:)&(5C5�*�s[@>B�A8FE•SB�A=q�A8AŒ:;.C68'$<2@>*2A•T

�

§

® ���M�����6P#°d��S�·³°¶�$�h­

ž�.�&�s�@2+;•7F�&(';-K+�6=34&(F7685E:;.�68'LG�*,G4&0+�s$*2'M';BCGCG4@2+;:)&(FE39D‚Xm68';';68@>5‚*25CFmkh-06=i

&(5C-K& XY&(*2';B�+;&(HI&(5�:
žd&(-�.�5�@>A=@2<2D2V�›�`�kh`‘^�&(*2FC}9B�*,+;:)&0+�'0V�BC5CF�&0+£6=:;'���@>H�G�BC:ji

685�<�Vh•#5C•¢@2+�Hu*,:;6=@>5eVC*25CF ��@>HuHvBC5�68-0*,:;6=@>5C'Lžd&(-�.C5C@>A=@2<2D 
£+;@2<2+�*2H‚T
ž�.�&Rs�@2+;•

s�*2'dG4&0+;•¢@2+/H�&(Fl*,:¶:;.�&��$@>H�G�B�:;*,:;6=@>5�*2A�kh-06=&(5�-K&(' �R6=1h68';6=@>5bVa› `Rkh`¼` H�&('¥%�&Ki

')&(*,+�-�. ��&(59:)&0+(V�cd685CF�&(5E•j5C5�@a1g*,:;6=@>5m%�&(')&(*,+/-�.eV4*25CF‚› `Rk�` �R@�FCF�*,+�Fmk�G�*2-K&

¤¶AZ6=<>.�: ��&(59:)&0+(T£ž�.�& ';B�GCG4@2+;:£@2•���&(5 
¶&0+;•2@?@2•dXm68-K+;@as�*	12&vk�Dh'):)&(HI'�•[+/*25C-�.



����������	
���
�������������������������������! #"%$
$
"&�'� � (

*,:¶› `Rk�` � @�F�FC*,+�Fl*25�Fl•�+�BC-K&$•$A=&01�6Z5C'e@2•C:;.�& 

.9D�'�68-0*2A�kh-068&(5C-K&[cd*,3!@2+/*,:)@2+;D

*,:M›M&0s X‚&K“�68-K@Ekh:;*,:)& $�5�6=12&0+�';6=:zDp6Z'$<2+�*,:)&0•SB�A8A=Dr*2-�•�5C@	sMA=&(FC<2&(FeT

²´°��/°¶��°¶� �4°d­

W•khžM_anºk�G�*2-K&l:)&(-�.C5�@>A8@2<2D7_IHI68';';68@>5eT•.�:):)G E � �g5�H�GbT  )G�A•T•5C*2';*hTU<2@a1 �g';:�_ �9T

W `�F�&0s�B�D>*hV‹N(O2O2|anº` F�&0sMBCD>*hV‹`lT�QjN(O2O2|>o/Tp›�&0s H�&0:;.�@hFC'~6Z5y<2&(5�&0:;68-I')&(*,+/-�.

sM6=:;.Ÿ+;&(*2A i\1,*2A8B�&(Ft-�.C+;@>H�@>')@>H�&('(TŸXY*2';:)&0+(œ•'�:;.�&(';6Z'0V¥XY&(-�.bT£˜
5�<2+(T � &0GC:0T=V

X‚•jž�T

W `�A=:;'�.9BCA8&0+(V�P2P2P>€anº` A=:;';.�BCA=&0+(V‚˜MTm˜�TxQ•€,P2P2P>€>o/T ˜
A=&(-K:)+/68-0*2A8A=D–';HI*2A8A¸')&(A=•¢i

+;&(')@>5C*259:?sM6=+;&E*259:)&(5C5C*2'�@2GC:;6ZHI6=J0&(FtBC';685C<m*y<2&(5�&0:;68-E*2A=<2@2+/6=:;.CH7T��������

�
	��

…�‡
��� …Œˆ��K…C…

�

‡��

	����������

ˆ‰Ve_,P�E½€2O>f

>

],P2PhT

W `�A=:;'�.9BCA8&0+�*25CF7c‹685�F�&(5eVeN(O2O>fg*gn?` A=:;';.�BCA=&0+	V´˜�T‘˜�T *25CF cd685CF�&(5bV �ºT¯k!T

QjN(O2O>fg*�o/T ��&('�6=<>5w@2•�*™A=@>*2FC&(F´H�@>5�@2G4@>A=&‚.�*(1h685�<™.�&(HI6Z')G�.�&0+�6Z-0*2A�-K@a12&0+)i

*,<2&�BC'�685�<~*~<2&(5C&0:;68-M*2A=<2@2+/6=:;.CH7T��������

�
	��

…�‡
��� …Œˆ��K…C…

�

‡����

	�� �����!�

ˆ‰„

�

…CV

»�_�QjN	o E8N

>

»�T

W `�A=:;'�.9BCA8&0+�*25CF7c‹685�F�&(5eVeN(O2O>fa3�nº` A=:;';.�BCA=&0+	V¹˜�T ˜MT *25CF cd685CF�&(5eV �ºT k!T

QjN(O2O>fa3!o/T <‘6=+;&º*25�:)&(5C5�*uF�&(';68<>5C'�BC';6Z5�<I*I<2&(5�&0:;6Z-v*2A=<2@2+/6=:;.CH7T"�������#� …C†

ˆ��K…C…

�

�$�

	�� �����!�

ˆ‰„

�

…&%

�('

„)�0ˆ+*-,

�����/.

„S…��KVŒ]2O?E½]2]

>

»�]�T

W •�BC+;•2&l*25CF 
¶@2<2<>6=@�V¶N(O 5hN�n?•$B�+;•2&2V �ºT10CT¥*25�F 
¶@2<2<>6=@�V£`vT�0�TLQjN(O 5hN	o/Tt›�Bhi

H�&0+�68-0*2A[&(A=&(-K:)+;@>Hu*,<>5�&0:;68-0'I-K@hF�&™Q‰5�&(-	oƒiƒH�&0:;.�@hFt@2•�HI@>H�&(5�:;'(T™ž‹&(-/.C5C68-0*2A

%�&0G4@2+;:�$ ��•��ºN'5 52]g»�V4c‹*	s�+;&(5C-K&vc‹6=12&0+�HI@2+;&~c‹*,3bT

W ^�*2B�G�:0V‹N(O2O2_anº^ *2B�GC:0V�%~T$c£T QjN(O2O2_>o/T ` 5´6859:)+;@hFCBC-K:;6=@>5´:)@¸<2&(5�&0:;68-{*2A=<2@,i

+�6=:;.CHu'�•¢@2+p&(A=&(-K:)+;@>Hu*,<>5�&0:;68-0'0T2�������3� …Œˆ��K…C…

�

‡4�5�

	����������

ˆ‰„

�

…#,

���

�8V

]>f�E f

>

N(_�T

W ^�*2B�G�:0V‹N(O2O2|anº^ *2B�GC:0V>%lT>c£T�QjN(O2O2|>o/T � &(5�&0:;68-L*2A8<2@2+�6=:;.CH¬F�&('�6=<>5?@2•Œ*259:)&(5C5C*

*,+;+�*	D�'0T�•j56�������7�8�

	��

‡

���9'

�:�

�9�<;

„

' �

ˆ‰„

�

…�‡>=

�

…(?@�ZV�12@>A8B�H�&uN,V�GŒ*,<2&('lN0P>]

>

N0P>O�T

W ^M@2+�593�Dp*25CF 
d@>AZA8*2-;•!VŒ€,P2P>€an�^M@2+�593�D2V � +;&0<2@2+�Dmk!TŒ*25CF 
¶@>A8A8*2-;•!V�0>@2+�FC*25‚• T

Q•€,P2P>€>o/T ��+;&(*,:;685C<º.C68<>.hiƒA=&012&(A!-K@>H�G4@>5�&(5�:;'$s�6=:;.r*º<2&(5�&0+/*,:;6=12&�+;&0GC+;&(';&(5�:;*gi

:;6=@>57•S@2+�34@�FCD�i\3C+/*2685u&012@>AZB�:;6=@>5eT��

	

ˆ‰„ A

'

„

�B;�C

„ ?��KV 5�Q•]>o E½€2€2]

>

€g»�|�T

W c‹685CFC&(5eVeN(O2O>f	nºc‹6Z5CF�&(5eV �vTbk!T•QjN(O2O>f2o/T-� Š�ˆ

�BDE�

ˆ��GFIH-�K‡/„

�

…

�

…<F&J

�

ˆ‰„

D

„

.��

†

ˆ‰„

�

…

�

?LK7„

	

�M� …�ˆ��0…C…

�

‡~Š�‡�„¢…

�ON

�0…��0ˆ‰„

'

�

;P���B	

„SˆRQ

D

‡�T 
[. � :;.�&(';68'0V�XY•jž�T

W c‹685CFC&(5eVC€,P2P2Pgnºc‹6Z5CF�&(5eV �ºT�k!T�Q•€,P2P2P�o/T6<‘6=+;&7*259:)&(5C5C*2'I@2G�:;68HI6=J0&(Ft685t:;.�&

GC+;&(')&(5�-K&”@2•º';*,:)&(AZA86=:)&”'):)+�BC-K:;BC+;&('‚BC';6Z5�<Ÿ<2&(5C&0:;68-™*2A=<2@2+�68:;.CHI'0T •#5S�������

�T�

	��

‡

���9'

�U=

�

…(?@�

W c‹685CFC&(5p*25�F‚`�A8:;';.9B�A=&0+(VeN(O2O2|an?cd685CF�&(5bV �ºT�k!T�*25CF7`�A8:;';.9B�A=&0+(V9˜MT�˜�TbQjN(O2O2|>o/T

`�BC:)@>HI*,:;685�<�sM68+;&L*25�:)&(5C5�*~F�&(';6=<>5�B�';685�<R<2&(5�&0:;68-M*2A=<2@2+�6=:;.CHu'0T�,y„

'
	��BV��BW

�

X

�

Š

	

…

�B;

VŒ]2O�Q•]>o E fa»

>

52|�T



�

�

W c‹685CFC&(5p*25�FYXY*2-(Xm68A8AZ*25eV�€,P2P2Pgn?cd685CF�&(5bV �ºT k!Tw*25�F XY*2-(Xm68A8AZ*25eVw%~T•ž�T

Q•€,P2P2P�o/TŒ•j5C-K+;&(*2'�685�<R<2&(5�&0:;68-L*2A=<2@2+/6=:;.CH &0’u-06=&(5C-KDº•S@2+•sM6=+;&$*25�:)&(5�5C*�F�&(';6=<>5

BC';685C<?-0AZBC'):)&0+�685C<�T1�E=�� % %

�

�

'

„

� ;

X

�

Š

	

…

� ;��

…

N

�K…��(ˆ‰„

'

�

; �!�B	

„‰ˆRQ

D

‡/T

W cb@>.C57&0:�*2A•T=V�€,P2P>€an?c‹@>.C5eV!0CT��ºT=V �~+�*2BC'0V < T9¤�T=Vh*25CFucd685CF�&(5eV �ºThk4T!Q•€,P2P>€>o/T

˜£12@>A8BC:;6=@>5C*,+;Dm@2GC:;68HI6=J(*,:;68@>5”@2•�*Y}9BC*2FC+�6=q�A8*,+R.�&(A86Z-0*2A•*25�:)&(5C5�*hTI•#5&�������

� …�ˆ��0…C…

�

�$�

	�� �
�����

ˆ‰„

�

…4%

��'

„)�0ˆ+*E,”ˆ

�

�8V�12@>A8B�H�&l]�VCG�*,<2&('�5hNK»

>

5hN	f9T

WUXY68-/.C6=&(A8'�')&(5E&0:M*2A•T=V‹N(O2O2]an�XY6Z-�.C6=&(AZ';')&(5eVR˜�T=Vlkh*a )&0+(V�0�T izX¸T=V~%M*25g ;6=:;.C*25bV�k!T=V

*25CFyXY6=:):)+/*hV!%lT¥QjN(O2O2]>o/T � &(';6=<>5m@2•
A868<>.�:zs[&(6=<>.9:0V!3C+;@>*2Fhi\3�*25�FYHI68-K+�@	s$*(12&

*,3�')@2+;34&0+�'RBC'�685�<u<2&(5C&0:;68-�*2A=<2@2+�6=:;.�HI'0T:�������

� 	��

…�‡@�1,”„

'�	�� V��BW

�

�

Q��

�B	

*

�

�

�

'

Q�…C„

�

Š ��‡�VC»CN>Q•|>o E8N0P>€g»

>

N0P>]hN,T

W %M*2.CHI*,:ji#k�*2HI686e*25CFYXm68-/.C6=&(A8';';&(5eVeN(O2O2Oan?%�*2.CHI*,:ji#kh*2HI6Z6•V �ºT *25CF

XY6Z-�.C6=&(AZ';')&(5eV ˜�T=V¯&(FC6=:)@2+/' QjN(O2O2O>o/T �

;

�

'

ˆ

	��BDE���

…��0ˆ‰„

'

J

�

ˆ‰„

D

„

.��

ˆ‰„

�

…

� *

N

�0…��0ˆ‰„

'

�

;P���B	

„‰ˆRQ

D

‡/T <‘68A=&0D2T

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

� ����������
���!#�$+���+���-�'�'�%��)�.� ����������
���/��"���0�1������+�-�%��,�2�3����������
���
#�"��+���������-�%�4��

��� ���	������
��	/��"���#�1+�%�4�4�+����)�.� �������	��
���/���+���'�'5�64�%�%������ ���	������
��	!��$+���4���+�4�+�-��

��� ���	������
��	/��"�#��+�%�4���-�'��)���87�����9�����:��$+#��+5�(-������0;$+��1+�+�+�����-&�<�

� ����������
���
#�"�&����4���'��������,�.�=����������
���!��"������'�%&�6-����&����� ���	������
��	/��"���#�1����+�����+&�,�

� ����������
���!#�$+���+���%���+��&�)�.� ����������
���
��>����������4���-&�,�2� 7�����9�����:��$+#��+�+�-��&�?%0;$+��1+�+�+�-�'�-&�

���=7�����9�����:��$+���+�+��������0;$+���+�+�+�-�%�%��,��� 7�����9�����:���+���+�+����@�(-#;$+#��+�+�+�-�'��&�2���

�������	��
���!��$��+���+�+�'������5�)�.� ����������
���!��"��+#�$%�������%��5�,�2� ����������
���
#�"���#��+���%�+���-��,�

� ����������
���
#�>����4�-�%�-�4��5�)�.� ����������
���
��"���0��+���%&�(��%��,�2�3����������
���
#�$+��$��+�-�+�4�'&���

� ����������
���
#�>����4�%�+�4����&�)�.� ����������
���
��"���0��+�-���'����&�,�2� ����������
���
#�>����4���%�+�+�4&�)�

� ����������
���/#�>���1��4��5�(+��&�)�.� ����������
���!��"�#� ��4�45���64&�,�2� �������	��
���!��$���#�1���5�(��%��&�)�

� 7�����9�����:���+���+5�?%�+����0;$+#��+�+�+�����-&�BACADAEACACACAEADAEACAEADACAEADAEACACACA

�������	��
���/��$�#��-�-�%	��-��&�����=����������
���/��"�&�F��+�������+5���,�2� ����������
���/#�"�&����4�'5�?%����&�,�

� ����������
���!#�"�#�$%&�6����+�%��)�.� ����������
���
��"��+#��4�-���'�+��&�,�2� ����������
���!#�$+��1����'�%�%�-&�)�.�

�������	��
���
��$��+��$���&�6����-&�)�.� ����������
���!��"�#�G�?%���4�-��&�,�2�37�����9�����:��$+#��+5�(-5�6��+#;$+��1+�+�+��@�>�5�

AEACACACACACACAEADAEACAEADAEACADAEACA

)˜o+*]jl\[T ,]¡IHn¡KJ

µzºk¿n»_Îf·Aµ9Ûq¿n¸Jµz¾Q¿/ÀÊ¾QµzÂ�¼]ºl»uµzºsºÇ¼ÄÔf×OØCÅ��nÅ �	�fÜ



����������	
���
�������������������������������! #"%$
$
"&�'� � �

Max and Mi n Gai n vs Thet a f or  7. 2 GHz
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Max and Mi n Gai n vs Thet a f or  8. 47 GHz
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