
� �������	��
��
���������������������
�������� �!"�$#%���'&�()�+*�,-*�,���.0/21
3436587�9%:<;>=0?�@BA-CD@FE6GH@JILKJM�N�OPM4MQKR3P3

SUTJVXW4W4Y[Z]\FY_^�TB`_a�b0cdTfe4aHg[TFTJVXah`_ij`

k	lnmJoqpsr	tXuvtwp�xzy|{6}�tD~��ztXx
��� �0�F��lw�8�n�f���[����k����n�n�����sk	lnmJoqp2�	xzln�F�Q�P��o�~P�qpj~P�

�P�n�j�n�f�[���'�n�B�� P¡-¢]£j�f�n�B¡D B¤� B¥� B¦'�P¡j�H¢v§j¦D�

9%G�¨DCDI'©4ªjCn« ��~¬�z{Foqu­~Flj�zt�®�tU�Fo�uvyD�Fuvu6p�~Pl'¯ftD�
°F�F�­uvo�±��P��t��zo�±�tX�²±�tD±�l�xv³
�vx|pj�FtDl�´�p'�v�|pjy|m�p�µfp�oq~Fu]�0�z{Ft�u]�vxztwpj±¶yXoq�F{PtXx0·��]·Q�²�z¸'¹jºJ��»�{Ft�p��v�|p�y¼m½�FtX¾dtwp��zu
�z{Ft¿uvtDyD�Bxzo���³Àpn�F¯jpj~��|p�µnt¿l�¾�{4pw¯Jo�~Pµspj~8oÁxvxztDµj�P�qp�x�u]�ztD�F�Po�~PµÂ¾Ã�F~PyX�zo�ln~��4»�{Ft�p��v�
�|p�y¼m¿xztwÄ��Fo�xztXuHÅjÆvÇ�°FoÁ�zu�lj¾PmftX³Bu]�vxztwpj±L�Dp	��l�lnmJ�F�
�|p�°P��t�l�¾[Å�ÆzÈ�ºnÉ��²°Fo��-®�ljx|�Bu)pj~P�
yDlj±��P�B�|p��zo�ln~Ppj�[tX´_l�xv�Ê®<{Po�y¼{%o�u�xzln�Fµn{F��³�tDÄJ�Fo�¯np��qtX~J���zl2Å�ÆvË¿Ì�Í�Î2lj�[tXx|p��zo�ln~FuD�

Ï ÐPÑ�Ò[Ó_Ô�Õ0ÖÂ×-Ò_ØzÔ�Ñ

Ù¿^_i8Ú�ÛzÚHÛ]ZDÜnÝBÞ­WBijß4à|á¼VXijTBâäãFi�`_ijVXTJá¼åFV�æhÜ�çÊadàsT½Ú�èÊg[é¿Z]ê�TBà¼ijëUà¼ß4`�ìD^_VXåB`_åFY�à
à|á¼VXijTBâíì�aqZ
î ^_i�V8ï�ahá¼^ðTðÜnÝJÞUê_aqá8WBijßBñ�Û]áÀ^�TFà%ê-i�ij`ðTBìjì'i î á¼ijëðTBàÀåB`_i6åBòÂà|ahóôì�TB`�ë[aÃë_T�áXi½à|á¼VXijTJâ
ì'a î ^_i�VDàõòöåBV
÷Âø	g_g4ÛvøÂñ

Ûv`Rá¼^_i8åBVXadãBad`�TJc�ÚHÛzÚHÛ]ZDÜnÝBÞ6à î inì'ahùQì�TJá¼adåB`HúQá¼^_iLTJY_á¼^_åFVXàsì'åF`�ûzijì'á¼Y_VXi�áX^�T�ásá¼^_iLì'åFâ8Z
î chi�ó[aqázß2åJò�ë_ahe4aÃë[i	TB`�ë�ì'åF`�üPY_i�V�T�á|áDTBìDW[àHaÃàQý¼T�á�chinTBà|á�þFÿXÿ��<å î i�VDT�áXahåF`�àjú�VXijüPY_adV¼ad`_ã�W4`_å�ï�chZ
ijë[ãFisåBò�TJá�chinTBà|á2Ü������%W4`_å�ï�`�WBijß4à|á¼VXijTBâ¶ê_aháXà��Dñ� ò á¼ijV<aháXà�ad`_aqáXadTBc_VXi�cdijTBà¼iBú�à¼åBâLi�ì'VXß î áXTB`�TJcdßPá¼aÃì	VXijà¼Y_cháXà�åF`8Ú�ÛzÚHÛ]ZDÜnÝJÞ0^�TFà�êQiji�` î Y_ê[Z
chaÃà|^�ijë�æ Ý_ú
	�ç�ñ[Ù¿^_i�ê-ijà|á
W4`_å�ï�`�TJá|áDTBìDW[à¿TJVXi��

 Ûv`½æ ��ç]ú�\��F`�àXà|åF`%TJ`�ëÀ\BåF^�TJ`Qà¼à¼åB`%ë_ijàXì'VXahê-iõTB`ÀTJá|áXTFìDW�åJòQì�åBâ î cdi'ó[aházß%þ��
�JúfV¼inüPY_ahVXad`_ã
þ�����WBijß4à|á¼VXijTBâ¶ê_aháXà�TJ`Që�T8å��QZ]chad`_i î VXijì�åBâ î Y[áXijë½áXTBê_chi2ï�ahá¼^Uþ��
�2i�`PáXV¼adijàjñ
 Ûv` æ �Jç]ú��¿TBê_ê�TJãFi<ë[aÃà¼ì�Y�à¼à¼ijà�T�VXi�WFi�ß4ah`�ãÂT�á¼áXTBìDW2TJ`Që�ãBij`_i�VXadìÊá¼adâ8i�Z�âLijâ8åFV¼ßsáXVXTFë[i�å��
T�á¼áXTBìDW[àjñ

� �����P×�ÓQØ� 
Ò_Ø|Ô�Ñ+Ô"!$#�Ð%#�Ð�&[Ï'�)(
ÚHÛzÚHÛ]ZDÜnÝBÞ2Y�à¼ijà�ázï	å8Ú�èÊg[é
àjú%*,+.-0/21	TB`�ë3*,+.-0/54Bñ6*"+.-0/21	^�TBàõTJ`­ad`Pá¼ijV¼`�TBc-à|áXTJá¼i0åJò��78ê_aháXà�TJ`Që½aÃà�ì'cdå[ìDWBinë åF`�ì'isòöåBV�inTBìD^½åBY[á î Y[á
ê_ahájñ8*"+.-0/54�^�TFà�TJ`�ah`Pá¼ijV¼`QTJcHà|áXT�áXi2åJò
Þ�7�ê_aháXà�TB`�ë�adà�ì�chå[ìDWFijë¬ÜLá¼å9��á¼adâLijàjú�ë[i î ij`�ë[ad`_ãRåB`�ázïõå�ê�aqáDà�ah`:*,+.-0/51jñ';0Y_VXah`�ã
WBi�ß6à¼i'áXY î î ^�TBà¼isT=<nþ�>@?�A�BDCE>�BÀê_ahá¿ì�V¼ß î áXå�e�TJVXadTBê_chiÂadà�ë[adVXijìwáXchß­cdåFTFë[ijë6ah`Pá¼åÀá¼^�ijà¼i
ázï	åLVXi�ãBaÃà|á¼i�VDàjñGF

Ûv`Lá¼^_iÂòöåBcdchå�ï�ad`_ã�úBï	i
cdi'áDH ��I H ÿJILKMKLKMI H �
N ë[ij`_åJáXi�á¼^_i0ah`Që[ahe4aÃë[Y�TBc�ê_aháXà	åJò'*,+.-0/O1jú%H �êQijah`_ã á¼^_i8âLåFà|ásà¼ahãF`_ahùQì�TB`Fásê_ahá0ad`Uá¼^�iÀVXi�ãFadà|á¼ijVÂTJ`�ëPH ��N êQijah`�ã6á¼^�iÀcdijTFàzá2à|adãB`_ahùQìjTJ`PáQ ��~$R ¹TS-�z{Ft�pj�B�z{Pljxzu�p��quvl��Bo�uvyD�Puvu<lj�z{FtXx�mftX³Bo�~Pµ0±�tX�z{PlJ�Bu�¾Ãl�x¿·��]·Q�²�z¸'¹jºJ�



......
k n

CLOCK CONTROL DATA GENERATION

LFSR LFSRc d

fc fd
z(t)

:)UWV-«�K4« �õ¯ntXxz¯Joqt¼®¬l�¾��z{Pt¿·Q�]·����z¸'¹�ºsmftX³Bu]�vxztwp�± µntX~PtXx|p'�zljxw�

ê_aqánñPg4adâLahcÃTJVXcdß�ï	i¿Y�à¼iYX ��I X ÿ�IMKLKLKMI X N�N áXå�ë[i�`�åJá¼iõáX^_i
ad`�ë[adePaÃë[Y�TBc[ê_aháXà<åBò8*,+.-0/54FñBÙ¿^�i
î V¼adâLaqáXaheFi î åFchß4`_åFâ8aÃTJc�òöåFVZ*"+.-0/21¿aÃà

[ �
� C [ �
\ C [ ��� C [ �Dÿ C [ ÿ�� C [ ÿ�\ C [ ÿ�] C [ � C [ C^<
ï�^_ahcdi.*"+.-)/ 4 YQà|inàõá¼^_i î VXadâ8ahá¼adeBi î åBcdß4`_åBâLaÃTJc

[ N
� C [ N
� C [ N�� C [ \
\ C [ \�� C [ ]
� C [ �
� C [ C^< K
Ù¿^_i î V¼å[ì�ijë[Y_VXisòöåBV�ãFi�`_ijVXTJá¼ad`_ãÀWFi�ß[à|á¼VXijTJâ¶aÃà�TBàõòöåFchcdå�ï
àM�

ÜBñ�Ù�ij`%ê_aháXà�òöVXåBâ_*"+.-)/54õTJVXi<òöinë�áXå0T
^�ahãF^_chß2`_åF`_cdah`_inTJV�òöY_`�ì'á¼adåB`a`�4 I `�4cb�d ÿ���fe d �á¼å­ãFi�`_ijVXTJá¼isåB`_i2åBY_á î Y[á
ê�aqáhg8ijH�k'ñml
gnioH�k)?p`�4�ijX ��I X ÿ�I X ��I X ��I X ÿ���I X ����I X ����I X ]
]�I X8q \�I X N�� k K

Ý[ñ�Ù�ïõå
ê_aháXàHòöV¼åFâr*,+.-0/ 1 TBV¼i�òöinë2á¼åÂT	ýzcdah`�ijTJV���ì�chå[ìDW2ì'åF`FáXV¼åFcfòöY_`�ì'á¼adåB`s` 1 b�dm��se d �á¼åLòöåFV¼â¶áX^_i�ì'cdå[ìDW4ah`_ãLTJâLåFY_`PáYt�ijH�kT�
t�ijH�k"?p` 1 ijH ÿ�� I H ��� k,? þ�H ÿ�� CuH ��� C�<

�_ñ�Ù¿^_i­ì'cdå[ìDWUì'åB`PáXV¼åFc�VXi�ãFadà|á¼ijV5*,+.-0/212adà�ì�chå[ìDWFijëUåF`�ì'iLTJ`QëUáX^_i­ë_T�áDT½ãFi�`_ijVXTJá¼adåB`
V¼ijãBaÃàzáXi�VY*"+.-)/542aÃà
ì�chå[ìDWBinë$t�ioH�kõá¼adâLijàcv²a�ñ iBñHÜFúQÝ[úG��ú[åBVY�8á¼adâLijàxwwñ
÷
åJáXi�á¼^QT�áÂáX^_i%åFY[á î Y[á0ê_ahá0aÃà0ah`�ë_i�ijëUãBi�`�i�VDT�á¼inë:y
z|{~}��
zÀá¼^_i8Ú�èÊg[é
à0TJVXi%ì'cdå[ìDWBijëHú

^_i�`�ì�i�i~��ijì'á¼adeBi�cdß6^�TBche4ad`_ã8á¼^_i�WFi�ß à¼ijTBVXìD^½i~��åBV¼á�ah`Rà¼åBâLi�T î_î cdaÃì�T�áXahåF`�àjñ� »�{Pts�T�8¾Ã�F~PyX�zo�ln~Ro�u0uv�[tDyDo��4tw�Rp�u2p ¸w�n¹�����tX~J�vxv³½�|pj°F�qt�o�~R�z{Pt�l�xzoqµjo�~4pj�Êuv�[tXyDo��4ywp'�zoqlj~�R�¸�S²�
pj~P�Ào�u	t¼�FyX�q�P�Ftw��¾dxzlj±��z{Po�u<�4pj�[t¼x<uvoq~FyDt�oÁ��oqu<oÁxvxztD��tD¯jpj~��<�zls�z{Ptõ�FxztDuvtD~���p'�v�|pjy|m_�



�"���u�u�:�8�2��}��az
���
����1Z? þ��
�Y��<$������zT�h*,+.-0/51a���s�L��}��
 �zx¡J¢0*"+.-0/24=���a�L��}M�x �z
¡z�£����L���¥¤¦��4O?¨§Z©¿þ��
Nª�«<3������zT�L¬®­
¯D��}�}�{~¬h° i�ì�cdTBahâ¶áX^�T�á�òöåFV
TJcdc�ì'VXß î á¼å�e�TBV¼aÃTJê_cdijàõTJ`Që½TBchc)e�TJcdY_inàªHT�

��±�²~³Hÿ´ µ
¶ ÿ t�ioH·Cu¸�k)?p� 4

g4ah`Qì'i�áX^_i î åBcdßP`�åBâLadTBc_åJò·*"+.-)/51�adà î V¼adâLaqáXaheFiBúJaháM¹ à î i�VXadå4ëLaÃà�þ������P<Z?p��40TJ`�ëÀá¼^4Y�à
á¼^_i8ah`PáXi�VX`�TJc�àzáDT�á¼iÀåJòÊáX^_i%VXi�ãFadà|á¼ijVÂãBå4inà�á¼^�V¼åFY_ãB^UTBchc î åPà¼à¼adê_chiÀe�TJcdY_ijà0i'ó_ì'i î áÂáX^_iÀTBchcº i�VXå
à|áXT�áXi0H � ?�H ÿ ? KLKMK ?^H ��N ?p»_ñL;0Y_VXah`�ã¿á¼^_aÃà�ì�ß4ì�chi<á¼^_i�ì�åB`Pá¼VXåBc�ê�aqáDà"ijH ÿ���I H ��� k�^�TfeFiefTBchY�i$io» I »�kõi�ó_TBìwáXchß þ��
�Y��<2á¼adâLijàÂTB`�ë�e�TJcdY_ijàsio» I <�k'ú'i�< I »�k'ú�TJ`Që:i�< I <�kõi�ó[TFìwáXchß þ��
�á¼adâ8inà�ú�ê�V¼ad`_ãBad`_ã0á¼^_iõáXåJáXTBc_à|Y�â�á¼å�<m©�i�þ��
�n�$<�k�CPi�þ·C�A¼C�½�k�©Qþ����Y?¾<MA%¿�½�A�>�B�§�A�½6¿�<MBY?� 4 ñ
�"���u�u�ÁÀ¼�O*,+.-0/24=�x��ÂÃyxzc�T�ÄzÆÅ�ÅGzx¡$yL¤¦��4=ÂmÇ6��y
zL�.}�{,Åm}J�T�����o}�ÂG�"{~}��TÈ"����¡�}��ay
���
 �ÉÈ"����¡ay~¤DÅmzL�j{~}��T�a��Â%Ê��.Ë�zx�~�Ä}��TÉÄ�������T�Ì£¦�sÇ6�¥��� Å8�Ì�o�
���|�o}�Â=È0���j�=�DÅ8�
z
�x}��ZÅ®Ç6�Æzx¡Z>�BªÍ5>�B3y~��������|�T�Ì£.}�ËJzL�0Îc+�i�þ�kL¬ÐÏ8�mzª�������T�Ì£¦�x��Â3yxzZ�x}�Âm�x���TÇm�L�Æzx¡hÈ0�����a�
}�Ç�ÊJ���¥¤�þ����.y~����}xÅGzL�����|�o}�ÂG�Ç��x��Â�Ê=�=y~��Â®���T¤��������T�Ì£Ñz�£~Åm}�Â8zLÂm���o�����o}�ÂÃ��� Ê%}��T���j����¬
¯D��}�}�{~¬0Ù�VXahe4aÃTJc�ñ

Ù¿^_adà�ì'åBY�cdë­TBcdà¼å2êQiÂTFìD^_adi�eBinë8Y�à|ad`_ã�T2âÀY_cqáXa î chaÃì�TJá¼adåB`6TJcdãBåFV¼ahá¼^�â ah`3Îc+�i�þ�N
�Mk'úBê_Y[á
òöåBV%TUì�åB`�à|áXTB`Pás�a4 eBinìwáXåBV¼Z�â­T�áXV¼ahóUâ%Y�cqáXa î cdaÃì�T�áXahåF`ôTBì'á¼Y�TBchcdß T î_î inTJVDà2á¼åRê-i½à¼cdahãF^FáXchß
ò²TBà|á¼i�V
TB`�ë òöY_`�ìwáXahåF`�TJcdcdß ijüPY_ade�TJcdi�`Pájñ

Ò ÓEÔZ�_Õ Ò4Ò6ÖÊ×G×
� chá¼^_åFY_ãB^Râ­TJ`4ß½á¼VDTBë[ijå��)à
TJVXi î åFàXà|adê_cdiBú�ïõi�ï�adchc î VXijà¼i�`Pá0T6ì�åB`�ì�V¼i�á¼i�eBijVXà¼adåB`�åJòÊá¼^�i
T�á|áDTBìDW­ï�^_ijV¼i2ïõi0^QTfeBi0á¼VXahinë6áXå8âLad`_adâ8a º i2áX^_i�TJâLåBY�`Fá¿åJò�WBijß4à|á¼VXijTBâ¶V¼inüPY_ahVXijëHñ4Ù¿^�i
TJâLåBY_`Pá�åJò�å��-Z]chad`_i�TJ`�ë½åB`_Z�cdah`�i2ì�åBâ î Y[áDT�áXahåF` TBV¼i2T î�î V¼åfó[adâ­T�á¼ijchßLáX^_i�àXTJâLiBñ
Ø �|� ÙsÚnÛÝÜMÞLß�à�á�ÞMâ|Û�ãÃÞ�ä��P�,Ú¼Únå¼à'æ�çD�6èÝé|�
� áXTBê_cdi6åJò0þ�]
\6Þ�7�Z]ê_ahá%ï	åFVXë�à�adàÀà|i�áÀY î êPß�ahá¼i�VDT�áXah`�ã á¼^_i òöåBcdchå�ï�ad`_ã î VXå[ì'inë[Y_VXi þ�] q
á¼adâ8inà�ñ � î à¼i�Y�ë[åFVXTB`�ë[åFâ+Þ�7JZ�ê_ahá�e�TJcdY_i�adà
chåPTBë[inë ad`Pá¼å3*"+.-)/54%TJ`�ë��%	Àê_aháXà
òöV¼åFâê`�4
TJVXi�àXTJâ î cdijëë�a4 à|á¼i î à­T î TJV¼á�v²à¼i�iRÚ�i�âLâ­T�Ý�wwñ<Ù¿^_aÃàa�%	fZ]ê_ahá8eFijì'á¼åBV8aÃàLY�à|inëðTFà8TB`
ah`�ë_i'ó½ad`�á¼^_isáDTJê_cdi2á¼å­à|á¼åBVXisá¼^_i�åFV¼adãBad`�TBc�Þ�7�Z]ê_ahá¿VXi�ãFadà|á¼ijV¿efTBchY�iBñ
ì ÛÝ�Géjí¼Ü�âoÜ��<Ù¿^_i�i�ó î inìwá¼inë î VXå î åBV¼á¼adåB`2åJò4ù�cdcdijë�à¼chåBáXà�ah`�áX^_i<áDTJê_cdi<aÃà"<��5î�³®�h?�» K >�ï�½�¿[ñÙ¿^_i2áXTBê_chi�à¼a º i�aÃàÂþ�\wÿxð ]xN2ê_aháXàjñQÙ¿^_i�ì�åBâ î Y[áDT�áXahåF`�TJc)iL�-åFV|á
VXijüPY_adV¼inë6áXå6ì'åF`�àzáXV¼YQìwá�á¼^�i
áXTJê�chi�aÃà¿V¼åFY_ãB^�chß­inüFY�ahe�TJcdi�`Pá�áXå­þ�]
N2;0ø	g�å î i�VDT�áXahåF`�àjñ
ñ »�{Po�u<��tD±�±�pÂ¾dln����l'®<u	o�±��P��o�yDoÁ�z��³�¾hxzln± »�{PtDl�xztD± ¹0o�~�R�¸
S



Ø ��À �"Ú'Úmå¼à�æ¨ò·Þ��Gã8�
° i�^�TfeFi2þ�] q ê�aqáDà�åJò�WBi�ß[à|á¼VXijTBâógni|»�k I gni�<�k ILKLKMKTI g8i�þ�] q �ë<�k'ñ

ÜBñ è_åFV�a�ô¾�Àá¼å6þ�] q �E½�½��a1)�«<c;0åm�
Ý[ñ adë[ó9ô_g8ij¸�k2õ6g8ij¸·C���1xkcõ KLKLK õ�g8ij¸·C:½�½%��1
k�_ñ ÚHåPTBë�Ù�TBê_chiFæ aÃë4ó4ç)á¼å3*,+.-0/24Jñ��ñ é�i�ï�ad`�ëÑ*"+.-)/ 4 êQTBìDW=� 4®ö

µ
÷0ø�ù î åFà¼ahá¼adåB`�àjñ	[ñ è_åFV�ûZô@�Àá¼å ÜnÝ%�.;0åm�ú ñ Û]òYv|` 4 io*,+.-0/ 4 k5û?^gniWü�� 1 C^io¸'ý�þ6ÿ3� 1 k�kõê_VXijTJW­cdå4å î ñ�4ñ � ë[e�TJ`Qì'ic*"+.-0/ 4 ê4ß�� 4 î åFà¼ahá¼adåB`�àjñ

Þ_ñ Û]ò î V¼ijePadåBYQà¿chå4å î ï¿TBàõ`_åJá
ê�V¼åFWBi�`�úPVXi'áXY_VX`�*,+.-0/ 4 ñ
Ûv` chad`_i�Ý_ú�TP�%	fZ]ê_ahá%ad`�ë[i'ó áXåRá¼^_i½chå4åFWPY î áXTJê�chi½adà8ì'åF`�àzáXV¼YQìwá¼inë)ñ�Ûv`ðchad`_i$��ú�áX^_adà

ah`�ë_i'ó adà�YQà|inë�á¼å­òöi�áXìD^UT­Þ�7JZ�ê�aqáÂìjTJ`�ë[aÃë_TJá¼i�e�TJcdY_i�òöåFVh*"+.-0/24Fñ�Ûv`Rcdah`�i.��ú[áX^_aÃà
ãBY�ijàXà
òöåBV,*,+.-0/O4ÂaÃà<VXi�ï�ad`�ë[ijëLêQTBìDWÀT�â%Y_chá¼a î cdiÂåJò'��40àzáXi î à	à|å2áX^�T�áõaqáDà<åBY_á î Y[áõê_ahá	à|^�åBY_cÃë
âLTJáXìD^ ï�ahá¼^Pg8ij¸¼ý�þ6ÿ��a4Jkcv�à|iji�ÚHijâ8â­T ÜJwwñ�Ù¿^_i�cdå4å î ad`Rchad`_ijàO	Àá¼å=�8ì'åFâ î TJVXijàsÜnÝBÞ
ê_aqáDàÀàXTJâ î cdijë�òöVXåBâ *"+.-)/54���4 à|á¼i î à%T î TJV¼á�á¼å WBi�ß[à|á¼VXijTBâ ê_aháXàÀà¼TBâ î chinëu�a1Àê_aháXà
T î TBV|ánñQÛ]ò	TBchcõÜnÝBÞ6ê_aháXàsâ­T�áDìD^HúQá¼^_iLì'åFV¼VXijì'áÂe�TJcdY_i%òöåFV5*,+.-0/24%^QTBà0êQiji�` òöåBY_`�ë ï�aqáX^
^_ahãF^ î V¼åFê�TJê_adcdaqázß�TB`�ë8adà�VXi'áXY_V¼`�ijëÀåB`8chad`_i�Þ_ñJÙ¿^_aÃàÊãFY_ijàXà�ì�TJ`8ê-i¿òöY_V|áX^_i�VXâLåBVXi	eFi�VXaqùQijë
êPß î ijV|òöåFV¼âLad`_ã­TJ`�i'ó[^�TJYQàzáXaheFi2à¼ijTBVXìD^ òöåBV¿áX^_i.��7JZ�ê_ahá�e�TJcdY_i2åJò0*"+.-0/51�ñ
ì ÛÝ�Géjí¼Ü�âoÜ��
Ù¿^_i î V¼åFê�TJê_adcdaqázßLåJò)ùQ`�ë[ad`_ã�áX^_isì�åBVXV¼inìwá<e�TJcdY_iÂòöåBVª*"+.-0/24sT�á	cdijTFàzáõåB`�ì�i
ah`�á¼^�i�âLTBah`�cdåPå î aÃà

<Y� � <Y� » K >�ï�½6¿,©¿þ�]
\
þ N�� � �����L³n]
] ÷0ø�� B�»
	 K

Ù¿^_i�ah`�`_i�V
cdå4å î åB` cdah`_inàZ	Àá¼å=�%ê_VXijTBW4à¿ï�ahá¼^ ^_adãB^ î VXåBêQTJê_adchaházß6T�ò áXi�V
åF`_cdß­òöi�ï á¼VXahinà�ñ
Ù¿^_i6â­TJad` chå4å î VXY_`�à2òöåFV%TJê-åBY_áÀþ ]x\ aqáXi�VDT�áXahåF`�à�vöê-i'òöåFV¼i TRì�åBVXV¼inìwá�e�TJcdY_i­aÃà2òöåBY_`Qëmwwñ
Ù¿^_i�VXi'òöåFV¼i­ïõi½ì�cdTBahâ á¼^�TJá%áX^_i½ì�åBâ î Y[áDT�á¼adåB`QTJc�iL�-åFV|áÀadàÀV¼åFY_ãB^�chß ijüPY_adefTBchij`Pá%á¼å�þ�]xN;Âø	g�å î ijVXTJá¼adåB`�àjñ
� � Ô	ÑÂ×�
|ÖO�4ØzÔ�ÑO�
° iL^�TfeFi î VXijà¼i�`Pá¼inë T½`_å�eBijc�á¼adâ8i�Z�âLijâ8åFV¼ß�áXVXTFë[i�å�� TJá|áDTBìDWUTJãPTJad`�à|ásÚHÛzÚ�Û]ZXÜfÝJÞ6á¼^�TJá
V¼inüFY�ahVXijàõþ�] q ê_aháXà2v²Þ�á¼ijVXTBêPßPáXijàxwÊåJòHWFi�ß[à|á¼VXijTJâ úPTJ`�ëLáX^_i�VXi'òöåFV¼iÂadàõ`_åBá	Y�àXTJê_cdiÂad` â­TB`Pß
T î_î cdaÃì�T�áXahåF`�àjñ·° i6ì�åB`�ûzinìwá¼Y�V¼i8á¼^QT�á%ÚHÛzÚ�Û]ZXÜfÝJÞ�ì�TB` ê-i­ê_VXåBWBij` Y�à¼ad`_ãUT�chå4åBW4Y î áXTBê_cdi
åJò�þ ]
\ Þ�7JZ�ê�aqá¿ï	åFVXë�àOv�þ \wÿxð ]xN ê_aqáDà
wõTB`�ë ì�åBâ î Y[áDT�á¼adåB`QTJc�i~��åBV¼áõinüPY_ahe�TBchij`Fáõá¼å­þ ]xN ;Âøõg
å î i�VDT�á¼adåB`Qà�ñ° i­áX^_i�VXi'òöåFV¼i8òöiji�c<áX^�T�á%á¼^_i à¼ijì�Y_VXaqázß åJò
ÚHÛzÚ�Û]ZXÜfÝJÞ½adà%`_åJáÀTFà�^_adãB^ TBà%à|Y_ãFãBinàzáXijë
êPß�áX^_i½ë[inà|adãB`�i�VDà�ñ�° i�ë[å `_åBáÀVXijì�åBâLâLi�`�ë�áX^_i½YQà|i½åJò�á¼^�adàÀi�`�ì�V¼ß î áXahåF`ôTJcdãBåFV¼ahá¼^_â
òöåBV6^_adãB^ eFåBcdY_âLijà­åBò2ë�T�áXT�ú�åFV TBà6T ãFi�`_ijVXTBcqZ î Y_V î åFà¼i�à|áXTB`�ë_TJVDë¬òöåBV6^�ahãF^ à|inì'Y_VXaqázß
T î_î cdaÃì�T�áXahåF`�àjñ



� Õ¬×G×�Ñ
Ô���
���Õ���� ��Ñ	ÒG�
Ù¿^_iõTBY[á¼^�åBV�ïõåBY�cdë�cdadWBi<áXå
áX^�TJ`_W%g4á¼i�eFi,�¿TJê�ê�TJãFi�TJ`�ë���TJaÃà¼T
÷Âß4êQijV¼ãÂòöåBV�eBi�VXßs^_i�c î òöY_c
ah` î Y[ájñ

� �'!
��ÓG��ÑÂ×®���
¸j��ÍÊ��Ì�pD®<uvln~Q���F�n�õlj�qo��n��� �! 8o����hp�~2p�~4�Â·��nÎBo�±��Puvlj~Q�#"%$'&�(*)�(+)-,/.�021435&-6�7�8:9;&;<�=?>�&-@A&-9�<�8CB�9
�)xzl�yDtDtw�Bo�~Pµnu-lj¾J�z{Pt�ÎBtX¯ftD~��z{�D	~F~J�4pj�E� l�xzmJuv{Pln��lj~ÂÎBtD��tDy¼�ztw��D�xztwp�uQo�~0}�xv³B�F�zln��ljµj³õ�[Î'D�}F ¹j�j�n�J�4�zl�pj�F�[twp�x�o�~­ÎJ�Fxzo�~PµjtXxv�CG�t¼xz�hp�µ�·Qk¿}ÊÎ_�4¹j�j�n�B�

¹���ÍÊ�ÊÌ�pD®<uvln~��H�F�<�õln��o��n�I� �H 8oq���qpj~ðp�~4� ·��ÊÎBo�±��Puvlj~Q�HJ�&-7LKMB�@'7N&O8CBP)�@'QR8:QL<!STJU&VKMB�9-8�B�@(*)�(+)-,/.�021n�[ÎB�P°F±�oÁ�v�ztw�2�zl�ÎBtDyXln~4�%k¿Í�ÎPÎJ�]ÍP� ljxzmJuv{Fln�Q�P¹��n�B¸j�W �����X�!Yj~Puvuvln~�pj~4� »õ�X�nln{Ppj~Fuvuvln~Q�[Z]\*<�7�8_^`B�9-9;&NS�<�8:QLB�@aZ�8:8C<cb�deB�@f(*)�(+)-,/.�021n�
�hg!g�i�j�kckw�hgcg�i�j/kck�lclclH¢v¡�gH¢�m�gj��¢v£j¤ck�gn�F¦D�P��£ckEiB��iF¤n�J£!kEiF��iB¤j�#npo2q)¢Li4£ �H¹j�j�B¸j�

�B�
Î[� ��pj°P°Ppjµjtn� ^�9-6�Kr8C<�@r<!S 6�7sQR7 B�t (+)�(*)-,�.�0c1n� k¿Í�ÎPÎB��Í ���F°P��o�y r�tD�[ljxv�w�
�hg!g�iP£*j�k!k�lclcl�¢]§n¦�£f¡f§Q¢�¤J£j�!g)¢ö�f�'mn¤'�huJ¤� �¢���§�¢LvB¤2k� B¤�£f£f¡n¤2kj�f¤�iF¦j�cgB£ �)¹j�j�B¸n�

�����F��� {PoÁ�ztn�`)�@'QR8:QL<!S�J�&VKMB�9-8wB�@x8y$
&z(*)�(+)-,/.�021|{'8:9s&;<�=}^�Q K'$
&-9|�)k¿Í�ÎPÎJ�]Í �H�P°F��oqy%r�tD�[ljxv�w�
�hg!g�iP£*j�k!k�lclcl�¢]§n¦�£f¡f§Q¢�¤J£j�!g)¢ö�f�'mn¤'�huJ¤� �¢���§�¢LvB¤2k� B¤�£f£f¡n¤2kj�f¤�iF¦j�cgB£ �)¹j�j�B¸n�~ �����B���qpE��ln��tX�	pj~P��D
�' ½�F�¿�F�Á³M�DmflB�'JU<�@#�cB�=��|<-KcKrQy@h��{
8C<�8:QR7s8:QLbN7z�Bo�~����/�B�r�õ�Fo�uzÄJ�Pp��ztXx�pj~P��F��G�pj~P�FtX®�pj����tn�_tw�FoÁ�zl�xzuD��D��B¯np�~PyDtXuõo�~½}�xv³F�B�zln��lnµ�³����Hxzl�yXtDtw�Fo�~Fµnu�lj¾�Í`�	r���}�r�����» F ºjÉB��	ln�F�|p���tD~Q�P��tD��µno��F±L�rD��Fxzo���¸DÉnºjÉB�[·�k�}ÊÎÀ� W �B�4�4p�µntDu W ¹jÉ�� W ���F�_ÎB�Fxzo�~FµntXxUG�tXxz�qpjµB�-¸wÉjÉn�J�


