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v[he\�n6d·X�Z]he`m_��:Ûov[v[nj\^UoZ]�4X*Z�dqhe_6U��¶Xb_4i�¤�X�Y]U�de`m_6pLXb_ji�fgdq`bv[U�Z]`
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¤.Z]`�\^`}i6UgdjZ]�jU�fgY]`bv[v�Z{Xbde�fW`bnjVjdehe_jp�f�XbVjXbfWh�Z{X*_jfWUm�:£��6U�he_}stUgY[Z]UgY	i}Y]hes�he_6p�dehe_jU�¤Ãhev	Xbv[v[n6\^U�i
Z]`L�HU�X��jn6©AUuY���heZ]� v�Z[Y]`m_jp
i}Y]hes�he_6p�v�Z[Y]UW_6pbZ]���
��U�v�Z]n4i}wªZ]�6U�he\^VjXbfgZ�`ba:fgY]`bv[v�Z{Xbde�lpmdeh�Z]fu�DUg©AUgfgZ��6Y]v�Z��o£��jU

he_jV6n6Z]v�X*Y]UªXbd�Z]UgY]_jX*Z]U�i��HUgZx��UWUg_�stUWfgZ]`*Y]v�¬�»ªæÑ¥2Û"!�k�T�cz§�æ
Å�»b»m»b»�Xb_4i
¬�Þ�æ­¥2Û#!�k�T�c�§�æèÅ}»m»WÅ�»���h�Z]�$X�VHUuY]hq`}i�`ba�»WÅb_6vW�
£=X*�jdeU�»ov[�6`���v:Z]�jUoX�stUgY{X*pmUov[njVjV6d�w�fWn�Y[Y]UW_@Z�¥OÙ%$&$�§:Xb_jiLfu�jX*Y]pb¨
he_jp('bi6hev[f{�4X�Y]pmhe_jp¸fgn6Y[Y]UW_@Z$`b_)� â ¥OÙ+* â §�n6_4i6UuY Z]�jU¡fgY]`bv[v�Z{Xbde�pmdeh�Z]f{�$Ug©AUWfgZ��.��U�n6v[U�dqUuZ[Z]UgY ,�å.-�Z]`�i6UW_6`bZ]U�Z]�6U�f�X*v[U�Z]�4X�Z�Z]�jU
pmdeh�Z]f{��V�Y]`mVjXbptX�Z]UWvzZ]`�Z]�6U�`mn6Z]V6n6Z�|tXb_4iLdeUgZ[Z]UuY/,10#-�a�`bY�Z]�6U�f�Xbv[U
Z]�4X�Z�_6`lpmdeh�Z]fu�«V�Y]`mV4X*ptX�Z]UWv�Z]`$Z]�6U�`bn6Z]V6n6Z��D£��6U�pbdeheZ]f{�½i6`@UWv
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V6Y]`bV4X*ptX*Z]he`b_��'£8`¡X �jY]v�Z�`bY{i�UgY^X*VjV6Y]`���he\
X*Z]he`m_Ã|=Z]�jU�X�stUgY{X*pmU
v[njV6Vjd�w�fWn6Y[Y]Ug_}Z�Ù%$&$�hev�Z]�jU�v[n6\ô`ba.Z]�jU�i�w�_4X*\^hqf�fWn6Y[Y]UW_@Zoi�njU
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(a) Glitch not propagate to the output (C1=0.05pf)
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(b) Glitch propagates to the output (C1=0.1pf)
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Z]�}njv�fgY]`bv[v�Z{Xbde�DaOXbn6d�Z]v�fWXbnjv[UWi'�@wDfgY]`mv[v�Z{X*de�'pbdqh�Z]f{��f�X*_��HU^i�Ug¨
Z]UWfgZ]U�iª�}w
\^`b_jh�Z]`bY]he_6p�Z]�jU�X�stUuY{XbpmU�v[n6VjVjd�w
fWn�Y[Y]UW_@Z��
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Å�� Å�»gV »�9mÅ}� N}»gö�Û�¥e!�§ »�Å�ö8Û
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Å��e»gV Þb¾*�6� �tÅ�ö8Û�¥OT�§ »�ÅbÅ*ö�Û
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x uzy
n{l�yJuztzt6j�t{����U
njv[UªdqUuZ[Z]UgYf,;G<-DZ]`'i�UW_j`*Z]U�ikjml�n�oqp�i8r�p�n�i shtmuu|
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¥OUm� p6�e|zXªa·Y]U��@njUW_6fgw�`*a�ÞbÅmÅmy3�� �§u|	�6n6Z���heded�f�Xbn6v[U X a�Xbheden6Y]U�X*Z
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\^U�X*_jv	Z]�jUofgY]`mv[v�Z{X*dq�
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`ba�fgY]`bv[v�Z{Xbde��f�X*V4X*fWh�Z]`bY/� â �4XbvpbY]UWX*Z:he\^V4XbfuZ.`m_�Z]�jU�VH`���UgY:i6hev[v[heV4X�Z]hq`b_L`bajZ]�jU�fuY]hqfgnjh�Z��:� â ��hededf{�4X*Y]pbU�Z���hefWU�Xb_ji i�hqv[f{�4X�Y]pmU�Z���hefWU�he_lX�fWde`@fu��VHUgY]he`}iÃ|�Z]�}njv
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a�`*Y]U'h�Zªhev$i6h��^fgnjd�ZªZ]`«i�hev�Z]hq_6pmn6hqv[�Rpb`@`}iKXb_4i�a�Xbn6deZxwRi�UWv[hepm_jv
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aOX*njd�Z]vofW`m\^U�a·Y]`m\ôdqXWw@`mn�Z�i6UWv[hepm_Ã�
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(a) Delay failure caused by crosstalk delay effect (C1=0.1pf)
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(b) Logical failure caused by crosstalk delay effect (C1=0.2pf)
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��U�he_}stUWv�Z]heptX�Z]U�Z]�jU�Ug�6X*\^VjdeU�fWh�Y]fWnjh�Z�he_^v[UWfuZ]hq`b_39}�:£��jUohe_jVjn�Z]v
X*Y]UlX*d�Z]UgY]_4X�Z]U�i¹�HUgZx��UWUg_¹stUgfgZ]`bY]vL¬�»læé¥2Û#!�k�T�cz§Læ Å}»m»WÅ�»
Xb_ji¡¬�Þªæ ¥2Û#!�k�T�cz§�æ­Å}»m»b»m»L��h�Z]�'X�VHUgY]he`}i¡`ba�»WÅb_6vW��£��6U
v[njV6Vjd�w
fWn6Y[Y]Ug_}Z]v�`m_$i�h�©AUgY]UW_@Z�fgY]`bv[v�Z{Xbde�ªfWXbV4X*fWh�Z{Xb_6fWU�X*Y]U�\^UWX*¨
v[n6Y]U�i�X*Z�Z���`�v[n6VjV6dew½st`bd�Z{XbpmUgvlÞ}� ��¬ÑXb_4i¶»m� Þm��¬���£��6UlY{X*Z]he`
�T��� ��$:$ hev�fWXbdefWnjdqX�Z]U�i¹X*_4i�v[�6`���_«he_½£=Xb�6deU39}��£��6U�a�Xbnjd�Z
a�Y]UWU$Y{X�Z]he`�hev � �P�<�� �;�<� æ

äz� �
â � ä1� æÑÞ}�¹��U v[UuZ�X'pmnjX*Y{i½�4Xb_ji½`*a»�Å�VHUgY]fWUW_@Z�|�v[`ªZ]�jU�njV6VHUgY��H`bnj_4iD`ba~�T�����.$:$<hev�Þ}� Þ}�Lc�k�¦

hev�Y{X*Z]�6UgYLhe_6v[UW_jv[h�Z]hestU
Z]`¡V�Y]`@fWUWv[vLsbX*Y]hqX�Z]hq`b_«v[`'Xlpbn4X*Y{i��jXb_4i
`ba�»�Å'VHUuY]fWUW_@Z^hevLY]U�Xbv[`b_4X*�jdeUm��£��jU$fWh�Y]fWn6h�Z]v���h�Z]�}�T��� �.$:$
\
X*Y]�tUWiª�@wg��X*Y]U�i�UWfWdqX*Y]U�i�Z]`^�HU�aOX*njd�Z�w@�	�R�6UW_ªZ]�6U�fgY]`mv[v�Z{X*dq�
f�XbVjXbfWh�Z{X*_jfWU�hev	�HUgZ���UWUW_�Å��e»WV�aAXb_ji�Å��e»�9bV6ax|tZ]�jUzfgY]`mv[v�Z{X*de��pbdqh�Z]f{�
��hedqdjV6Y]`mVjXbpmX*Z]U�Z]`�Z]�jU�`bn6Z]V6n6Z:X*Z	Z]�6UoÞ}� �*¬Rv[n6VjVjd�w�st`bdeZ{X*pmU��jn�Z
��hedqd:_j`*Z�V6Y]`bV4X*ptX*Z]ULX*Z^»m� Þb�*¬�|ÃZ]�}njvoZ]�jU�Y{X�Z]he`g�T��� ��$:$ f�X*_
�HU���Y]h�Z[Z]UW_lXbv

�T��� ��$:$ æ =TA��LK â $&$>7TH^� â K â $&$c7=T?:�LK ä $&$ 7TH^� â K ä $:$ 7
¥O�@§

Â}he_jfWUT= A^d =T?�|4Z]�jU�Y{X�Z]hq`I�T��� ��$&$ ���jUW_$Z]�6U�fgY]`mv[v�Z{X*dq�
f�XbVjXbfWh�Z{X*_jfWU^hev��HUgZx��UWUW_'Å��e»gV6a�X*_4i¡Å��e»%9*V6a�hev�dqX*Y]pbUgY�Z]�4X*_DZ]�6U
aOX*njd�Z�a�Y]UWU�Y{X*Z]he` � ������ �6��� |AZ]�}njv�f�Xb_¡�HULi�UgZ]UWfgZ]U�iD�@wDczk�¦o¨F¬�T�TZ]UWv�Z��
£8Xb�jdeU:��v[�6`���v�Z]�jU&�T��� �.$:$ Y{X�Z]he`�f�X*defWnjdqX*Z]UWi��jXbv[U�i�`b_�Z]�6U

v[njV6Vjd�wDfWn6Y[Y]Ug_}Z�\^U�Xbv[n�Y]U�iDX*Z�Þ}� ��¬ Xb_ji«»g¬��A��U�v[UgZ�Xªpbn4X�Y{i
�4X*_4i `*ao»WÅLVHUgY]fWUW_@Z�Z]`^UW_6v[n6Y]U�Xbded8Z]�6U�pm`@`}ilfWh�Y]fWn6heZ]voV4X*v[voZ]�6U
Z]UWv�Z��
£��6ULnjV6VHUgY��H`mn6_4iD`ba>�T��� �.$&$ hev�Þ@� Qb�}��£��6ULfWh�Y]fWnjh�Z]v
��h�Z]�f� â Ý<Å�4e»;587�X*Y]U�i6UWfgd·X�Y]U�i$Z]`ª�HU�aOX*njd�Z�w@���R�jUg_�K â $:$¶hevi6UWfuY]U�Xbv[U�iA|th�Z	hev.�4X�Y{i6UgY.a�`bYzX�fgY]`bv[v�Z{Xbde��pmdeh�Z]fu��Z]`�V4X*v[v	X�fWUuY[Z{Xbhe_
Z]�6Y]UWv[�6`mdqi$v[njf{� Z]�jX*Zoh�Z�f�X*_$V6Y]`bV4X*ptX*Z]U�Z]`�Z]�6U�`bn6Z]V6n6Z��:�R�jUW_
Z]�jU�v[n6VjV6dew�st`bd�Z{XbpmU�hevoXbv�de`��<Xbv�»W¬�|6Z]�6U�fgY]`mv[v�Z{X*de� pmdeh�Z]f{� ��hedqd
_j`*Z�V6Y]`bV4X*ptX*Z]UoZ]`�Z]�jUo`mn6Z]V6n6ZzfWh�Y]fWnjh�Z]v�X*v�de`m_6p�X*v>� â>� Å�4 Þq587��¤xZªhevªv[�6`���_R`b_K£=Xb�6deU¡��Z]�jX*Zª\^`bY]UlfWh�Y]fWn6h�Z]vª�jX�smUDi6h�©AUgY]UW_@Z
_}nj\��HUuY�`*a�Z[Y{Xb_6v[h�Z]hq`b_jv�X�Z�Z���` v[njV6Vjd�wlst`bd�Z{XbpmUgvW|�Z]�6UgY]UW�@wlf�X*_
�HU�i6UgZ]UgfgZ]U�iª�@wªczk�¦o¨F¬�T�T��

� â »m� Þb�*¬ Þ@� ��¬ �T��� �.$:$
Å 0 0 Þ}� Å�Nb�

Å�� ÅmÅ}»WV 0 0 Þ}� Å�NO9
Å�� Å�»gV 0 0 Þ}� Å�Nt�
Å�� Åt��V 0 0 Þ}�e»b»m»
Å��e»�Å*V 0 å Þ}� 9�NmÀC�
Å��e»m»gV 0 å Þ}� 9*�tÀC�
Å��e»�Þ�V 0 å Þ}� 9}»�¾C�
Å��e»%9*V 0 å Þ}� Þ|NtÞ(�
Å��e»W�bV å å Þ}�e»%Q�N
Å��e»%N*V å å Þ}�e»%Q�N
Å��e»�¾*V å å Þ}�e»WÀmÀ
Å�� ÞbÅ*V å å Þ}� Þ|9mÅC�
Å�� Þm��V å å Þ}� 9*�tÅC�
Å�� 9mÅ*V å å Þ}� �ONmÅC�
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� â »g¬ Þ@� ��¬ �T��� ��$&$
Å 0 0 Þ@� ��Q�N

Å}� ÅbÅ�»gV 0 0 Þ@� �*¾mÅ
Å}� Å}»WV 0 0 Þ@� �*¾�»
Å}� Åm�*V 0 0 Þ@� N�NtÞ
Å}�q»WÅbV 0 å 9�� Å*�@Þ(�
Å}�q»b»WV 0 å 9�� Å*�(NC�
Å}�q»�Þ*V 0 å 9�� Å*�t¾C�
Å}�q»�9bV 0 å 9�� Åm��9C�
Å}�q»g�mV 0 å 9�� ÅOQ�9C�
Å}�q»�NbV 0 å 9��e»b»%NC�
Å}�q»W¾bV 0 å 9��e»�Nb�h�
Å}� Þ*ÅbV 0 å 9��e»WÀmÀC�
Å}� Þb�*V å å 9�� Þ*Àm¾C�
Å}� 9bÅbV å å 9�� �b��9C�
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»m� Qb�*¬ÐXb_ji¹Þ@� �*¬ hev�v[�j`���_�he_�Z{Xb�6dqU �}�'£��6U
a�Xbn6deZ�a�Y]UWU
Y{X*Z]he`
hev äz� �â � §1� æ�»O4 �@Þ*À��ô¤Fa���U'v[UuZlX«pmn4X�Y{i¸�4X*_4iR`ba
»�Å«VHUgY]fWUg_}Z�|
Z]�jU�njVjVHUuY��H`mnj_ji3�T������$&$¹a�`bY�pm`@`}i fWh�Y]fWn6h�Z]v�hev�»m� �OQ@��å�Y]`m\
£=X*�jdeU�����U�\
XWw^v[UWU�Z]�jX*Z�|�fWh�Y]fWn6heZ]v���h�Z]� i6h�©AUgY]UW_@Z�UgY[Y]`*Y�Z�w�VHUWv
X*Z�Zx��`$v[n6VjVjd�w¡st`bdeZ{X*pmUWv��jX�smU^d·X�Y]pmUgY��T��� ��$:$ Y{X*Z]he`bvW� ¤FZ�hqv
fWdeU�X�Y]dew«Uu�6V6dqXbhe_jU�i�he_Kº�»m»W¼�Z]�jX*Z�|zX*ZLi6h�©AUgY]UW_@ZLUuY[Y]`bYLZxw6VHUb|.Z]�jU
_}nj\��HUgY�`ba�pmX*Z]U�Z[Y{Xb_jv[h�Z]he`m_6vLhev^i6h�©AUgY]Ug_}Z���¤xaoZ]�jU�fWh�Y]fWnjh�Z��4Xbv
i6h�©AUgY]Ug_}ZoUgY[Y]`*Y�Zxw6VHUgv�X�Z�Zx��`
i�he©AUuY]UW_@Z�v[n6VjVjd�wªst`md�Z{X*pmUWv�K â $&$Xb_ji¦K ä $&$ |8Z]�jUI�T��� �.$:$ Y{X�Z]he`¡hev�_j`lde`m_6pmUgY�Z]�jULa�Xbnjd�Z�a�Y]UWUY{X*Z]he` � ������ �6��� �låj`bY�Ug�6Xb\^V6dqUb|=h�aofWh�Y]fWnjh�Z��4Xbv�XFvCuaikp�wTrap�n�i shtmu�X*ZK â $:$ X*_4i�ikjml�neompOiOrap�n�i shtmu�X*Z"K ä $:$ |}Z]�jU��T��� �.$:$ Y{X*Z]he`^hev

�T��� �.$:$ æ =TA�$cK â $&$�H�� â K â $&$= A�¨ K ä $&$ H^� â K ä $&$
¥F�m§

�R�jUgY]U�=TA<$�¥e=TA�¨Ã§�hev�Z]�jU�_}nj\��HUuY�`*azZ[Y{X*_jv[h�Z]he`m_6v�X*Z@v(uaikp�w
r�p�n
i s�t1u�¥1ikjml�n�oqp�iOr�p|n�i shtmu�§u�
¿�n6Y�Y]Ugv[njd�Z]v�Xb�H`�stUov[�j`��RZ]�jX*Z�Z]�6U�czk�¦�¨x¬�T�TR��hedqdA�HU�pm`@`}i

X*Z�i�UgZ]UWfgZ]he_jp^fuY]`mv[v�Z{Xbde��aOXbn6d�Z]v�f�X*njv[U�iª�}w�fgY]`bv[v�Z{Xbde� pbdeheZ]f{�DXb_ji
i6Ugd·XWw@�

©�¯ ì�² ± �Ãñ�´o��µ�² ±
��U�v[�j`���U�i�Z]�4X*Z	fuY]`mv[v�Z{Xbde��Ug©AUWfgZ]v	�jX�smU�X�p*Y]U�X*Z:he\^V4X*fgZ	`m_�Z]�jU
X�stUgY{X*pmU^v[njV6Vjd�w¡fWn6Y[Y]Ug_}Z�|=Xb_ji'he_}stUWv�Z]heptX�Z]U�i'Z]�jU^fWXbV4X*�jhedeh�Z�w'`ba
czk�¦o¨F�4X*v[U�iLZ]UWv�Z�\^UuZ]�j`}i6v:Z]`�i6UgZ]UWfuZ�fgY]`bv[v�Z{Xbde�^aOXbn6d�Z]vW�.��U�XbV6¨
VjdeheU�i�Z]�6Uªczk�¦�¨x¬�T�T Z]UWv�Z�|:XlsbX*Y]hqXb_@Z�`ba�c�k�¦ÁZ]UWv�ZL\^UgZ]�6`}iÃ|
Z]`¹i6UgZ]UWfuZlfgY]`mv[v�Z{X*de�Ka�Xbn6deZ]vlfWXbnjv[UWi¶�@wRfgY]`bv[v�Z{Xbde�Kpmdeh�Z]fu�<Xb_ji
fgY]`bv[v�Z{Xbde��i6UWdqXWw@�=¿�n6YÃY]UWv[njd�Z]v8v[�6`���U�i�Z]�jU	Ug©AUgfgZ]hestUW_jUgv[v8`bajczk�¦
�4X*v[U�iªZ]UWv�Zo\^UgZ]�6`}i6v�he_li�UgZ]UWfgZ]he_6pLfgY]`mv[v�Z{X*de�ªaOX*njd�Z]vW�

�¹Ô��{Ô8�jÔ ± �AÔ8�
º�»g¼ Û�� ¦onj�6he`6|�~�� ¤FZ{Xb �X*�}h2|fª���ª�n�|�Xb_ji�«L�3«�he_6`mv[�jh�Z{X}|

,�Û�_÷Û�V6V6Y]`tX*fu�ÑZ]`ÜZ]�6U Ûo_4Xbd�w�v[hev Xb_jiéT�UuZ]UWfgZ]he`m_÷`ba
kzY]`bv[v�Z{Xbde��åjXbnjd�Z]vKhe_�T�hepmh�Z{X*d�¬�G8Â�¤�k�h�Y]fWnjh�Z]v1-6|V¬6­:­:­
®\t1p�y\¯�°L±:j�²#³
s�´�uztzµ
¶�nevCu1v�·�uz¯mn{l�yVj6r@¬qy\´�uel�t1p�´�u1vV±�n
t6oas�n�´�¯
p|yWv@¯qw|¯m´�uz²M¯]|H¬:`mdO�A»%9}|4~�`���9}|jV6Vg9b¾(Q}|�»�ÀbÀb�6�

� â »m� Qb�*¬ Þ@� ��¬ �T��� �.$:$
Å ! ! »m� �m¾b�

Å�� ÅmÅ}»WV ! ! »m� �m¾b�
Å�� Å�»gV ! ! »m� �(QbÅ
Å�� Åt��V ! ! »m� �(Qm�
Å�� Åm¾*V T ! »m� �|NON
Å��e»�Å*V T T »m� Nm�b¾C�
Å��e»�Þ�V å T »m� Q�Qm�(�
Å��e»W�bV å T »m� ¾}»�Þ(�
Å��e»%N*V å T »m� ¾}»%9C�
Å��e»�¾*V å å »m� Q�QbÅC�
Å�� ÞbÅ*V å å »m� Qb��NC�
Å�� Þm��V å å »m� Q��m�h�
Å�� 9mÅ*V å å »m� Q��(9C�
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º Þ�¼ �Ä�jk��6UW_�|jÂA��«L�
0�njV�Z{X�|6Xb_ji$y'�6Û��\!zY]UgnjUgY�|&,�£8Ugv�Z"0�UW_6¨

UgY{X�Z]he`m_ªa�`bY�kzY]`bv[v�Z{Xbde�@¨x¤x_4i�njfWU�i
T�UWdqXWw
he_ª¤x_@Z]UWpbY{X�Z]U�i k�h�Y[¨
fWn6h�Z]v1-6|&¹~t1j%o+°&¬qy
´�uztqyWp�´�nej|yWpOi"®8uz¯m´/±:j�y%r�uztmuzyWoqu�|=VjV¹»WÀ�»b|
»WÀmÀmÀ}�

º 9*¼º«L�Ã£��<G�UgUm|.k��Ã~�`bY{ij�@n6hqv�Z�|�»��8Û��ÃÛ���Y{Xb�4X*\$|>,�£8Ugv�Z�0�UW_6¨
UgY{X�Z]he`m_'a�`bY�kzY]`bv[v�Z{Xbde��c.©AUWfgZ]v�hq_'¬�G8Â�¤�k�h�Y]fWnjh�Z]v1-6|.¹~t1j%o+°
¬6­:­&­½¼W¾�¿�¬/®8uz¯m´~¿
w|²#³�j�¯mn
sh²�|jV6VgNtÞ*¾�|�»�ÀmÀb¾��

º �b¼ºª��
!�XbhO|HÂH�}T�Ugw@|�X*_4i3»��6¦�X�ò��}v[hO|�,�Â�UWd�a�¨x£8Ugv�Z�y UuZ]�j`}i6`bde`mpbw
a�`bY�Û�Z�Â�VHUWU�i^£�UWv�Z�`*a=kzY]`bv[v�Z{Xbde�^he_ªk��jheV
¤�_@Z]UgY]fW`b_j_jUgfgZ]v1-6|
¹~t1j%o+°<·�uz¯mn{l�yg¶�sh´Pj�²@p|´�nej�y�±:j�y%r%uzt1uzyWoquu|4V6VgN}»�À�|HÞbÅbÅmÅ��

º ��¼ ÂH�=£��.Â�n�|8¦��=y$Xb�}�}hO|.X*_4i�£��8~�XbpbdeUm|L,�£ÃY{Xb_jv[heUW_@Z�ø=`���UgY
Â}njVjV6d�wlk�n�Y[Y]UW_@Z�y `b_jh�Z]`bY]he_6p�¨�Ûè~�Ug�è£8UWv�Z�y UgZ]�j`}i a�`bY
k�yl¿�Â ¬#G=Â�¤�k�h�Y]fWnjh�Z]v1-6|�Àhj|s�tqyWp�i�j6r"­>i{u1oa´�t1j|y
neo3®Wuz¯q´�n�yhlCÁ
®<Â
u1j�tqw�p�yWvIpz³(³�i neomp�´�nej�y\¯{|jVjV4Þ�9�|Ã»�ÀbÀt�@�

º N*¼Ã»6� å��ªø	dqn6v]�@njUWdedehefm|�T�� y'�ªk��6hqX*Y]njdedeh¡Xb_ji ÂH� ø=�IGÃUWs}heZ{X*_�|
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