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= >?@ABC DE FG? HIJ@AKL?@DCJCF MNOPJQR STU VDJLW XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX Y

=X= MNOPJQR ZLJC@EDL[?LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX \

=X] MNOPJQR ^_AFQG XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX `

=X]X= ^FJFAQ ND@@?@ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX `

=X]X] >OCJ[AQ ND@@?@XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX a

=X]Xb cJF? QALQIAFLOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=d

=X]XY e?JR WLJACKFDK@DILQ? fDNFJB? XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=d

=Xb gChIF QJhJQAFDL XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=d

=XY iILL?CF @?C@ACB L?@A@FDLXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX==

=X\ iDCEABILJPN? jf?LNDJW eLDF?QFADCXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX==

=Xk lJNN?O W?F?QFADC XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=]

=X` MNOPJQR ^CIPP?L XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=]

=X`X= ^CIPP?L L?@A@FDL XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=b

=X`X] ^CIPP?L QJhJQAFDL XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=b

=X`Xb ^CIPP?L WADW? XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=b

=Xa lmm >ADW?XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=b

=Xn lmm ^ILB? NA[AFACB L?@A@FDLXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=Y

=X=d ^FJLFKIh QALQIAF XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=Y

=X== VLD_CKDIF QALQIAFXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=\

=X=] jIFhIF >ADW? XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=\

=X=b jIFhIF QJhJQAFJCQ? XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=k

=X=Y jIFhIF lDNFJB? ^?C@ACB XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=k

=X=\ SWoI@F[?CF@ AC FG? QDCFLDN QALQIAF XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=`

=X=k Z?@FACB hDACF@XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=`

] g[hN?[?CFJFADC JCW hLJQFAQJN F?@F@ _AFG STU VDJLWXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=a

]X= jh?LJFADC JF CD NDJW XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=a

]X] pDL[JN Dh?LJFADCXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=n

]Xb qEEAQA?CQO JCW F?[h?LJFIL? [?J@IL?[?CF@ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX=n

b ^I[[JLO XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]=

Y r?E?L?CQ?@ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]=

Shh?CWAs SX eLA[JLO @AW? QILL?CF QJNQINJFADC ?tIJFADCX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]]

Shh?CWAs VX ZLJC@EDL[?L WJFJ@G??F JCW hAQFIL?@ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]b

Shh?CWAs iX VANN DE uJF?LAJN@ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]Y

Shh?CWAs >X STU VDJLW NJODIFXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]k

Shh?CWAs qX SNF?LCJFAf? ^FJLFKIh iALQIAFLO XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX]`
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BCD EFGHIJKFLDF MNLDHINKHNHO IEGFEI PKHINMDFNHO ECD FDJQDPEDM RKQEGOD STU EK VFNLGFW INMDX YCDH ECD IYNEPC EZFHDM KJJ[
BCD STU NI ICKYH NH \NOZFD ]X GHM ICGQQ ^D PCKIDH GI EK QDGRD DHKZOC LGFONHI JKF ECD \QW^GP_ IYNEPC[ `KHINMDFNHO ECD
LGaNLZL b` RKQEGOD – GJEDF ECD FDPENJWNHO ^FNMOD c SdefghijkllmX mno CGI ^DDH MDJNHDM GI STUjp]lm[ \FKL STU RGQZD NE
NI VKIIN^QD EK MDJNHD ECD EFGHIJKFLDF EZFH FGENK qrsqtX GHM ECD LGaNLZL MZEW PWPQD KJ ECD IYNEPCX PGQPZQGEDM JKF ECD
LNHNLZL NHVZE RKQEGOD mdeugvw[

xy xz{ | }~�}��}������ |
��� }
�� }�� } � xy xz{ | �� ���

���� | �������������� |
��  �

��  ���   � � ���� | ¡¢£¡ �]�

BCNI NI YDQQ ^DQKY ¤l¥ MZEW PWPQDX GHM OZGFGHEDDM ECZI KVDFGENKH GE b`¦[ §CDFD S üd©ª« NI ECD JKFYGFM RKQEGOD KJ ECD
IDPKHMGFW MNKMD ¬©ª«[ BCD LGaNLZL RGQZD ®u¯°± JKF VFNLGFW INMD NHMZPEGHPD ®²³ NI PGQPZQGEDM EK OZGFGHEDD ECGE b`¦ YNQQ
KPPZF JKF ECD DHENFD FGHOD KJ VKYDFX NHVZE RKQEGOD GHM IYNEPCNHO JFD´ZDHPW[ BCD D´ZGENKH ^DQKY NI ZIDMX MDFNRDM JFKL ECD
\QW^GP_ KVDFGENKH[ µQDGID FDJDF EK ¶VVDHMNa ¶ JKF MDEGNQDM DaVQGHGENKH[

·¸¹��� | º »¼½¾¿�������
ÀÁÂÃÄÅÆ�¼½¾Â ÇÈÉ�¼ÊËÌ �»¼½¾¿�������¿Í¿ ÎÈÉ�¼ÊË¿ÏÐ�ÑÑ

Ò
Ó
jº  Ô� ¿�  �
ÀÁÂÕÖ×ÂØÖÙÚÛÖÜÝÞ � Ô� ¿�  �¿Í¿ ß àáâ¿Ï�  ¸ã Ò

Ó
� ·¸¹��� | äå¡æ çè �é�

§CDFD ê©ëu¯³ìjkl _íî NI ECD LNHNLZL IYNEPCNHO JFD´ZDHPW – MDJNHDM ^W MDINOHX – ïðñòu¯°± j]l §X GI JKF ECD LNHNLZL NHVZE
RKQEGOD – IDD \NOZFD pX –GHM ójô¤¥ NI ECD DaVDPEDM DJJNPNDHPW KJ ECD PKHRDFEDF[ BCD PCKIDH RGQZD KJ õTöö YGI EG_DH JFKL
ECD MGEGICDDE KJ ÷`B�íp�øùX IDD \NOZFD é[ ¶I ECD RGQZD NI HKE G PKHIEGHEX ECD RGQZD GE Sdöjp m �õTööjpll V\[� YGI EG_DH
GI YKFIE PGID[ úH VFGPENPD ECD RKQEGOD KRDF ECD IYNEPC NI LZPC CNOCDF[ íKYDRDFX ^W PCKKINHO GE Sdöjp mX ECD HDPDIIGFW
MDINOH LGFONH NI ONRDH EK PKLVDHIGED ECD DJJDPE KJ JZFECDF VGFGINENP PGVGPNEGHPDI VFDIDHE NH ECD PNFPZNE[ BCDW PGH ^D MZD
EK D[O[ ECD ^KGFM QGWKZEX ECD YNHMNHO PGVGPNEW KJ ECD EFGHIJKFLDFX GLKHO KECDFI[

ûüýþÿ� � – 	
�ü�� ���ü����� �� ��	������ � �þ���ü�� �� �ÿü�������þÿ�� ����ý��
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9:; <;=> ?@AA;BC DB C:; <ADE=AF GDH; IJJK LM C:; CA=BGMLAE;A DG C:;B ?=N?@N=C;H =GO

PQQR S T UVWXYZ[\]^
_V`abcVdef[\cg S T UVhij

klimVnlopVqk Rpr s PQQR S tuvw x yz{

|BH ?LBG;}@;BCNF C:; <;=> ?@AA;BC LM C:; G;?LBH=AF GDH; ~���O

P�QR S PQQR � �Q
��� s PQQR S vuw x y�{

�DB=NNF� C:; =@�DND=AF �DBHDB� G:=NN �; H;GD�B;H� 9L <AL<;ANF HAD�; C:; �~� �����9 �DC: = EDBDE@E �=C;�CL�GL@A?; �LNC=�;
��������� �� C:; ?LBCALNN;A � �¡����¢�£� B;;HG =B =@�DND=AF �LNC=�; �¤¥¦ =�L�; §§ �� 9:; �=N@; �¨©ª�§«� :=G �;;B
?:LG;B� 9:; B@E�;A LM C@ABG MLA C:; =@�DND=AF �DBHDB� ?=B �; ?=N?@N=C;H MALE C:; G;?LBH=AF �DBHDB� =GO

�¬ �® S °̄±²³ ¯́ []Y^
X̄³¯́ [eµ¶ S Uh ¯³n ¯

nU ¯³n ¯ s �¬ ��® S ·u¸¹ y¡{

9=�N; � G@EE=ADº;G C:; =�L�; ?=N?@N=C;H <=A=E;C;AG LM C:; CA=BGMLAE;A� =G �;NN =G C:; ?:=A=?C;ADGCD?G LM C:; CA=BGMLAE;A
@G;H DB C:; |»¼ �L=AH� ~C DG = ?@GCLEDº;H CA=BGMLAE;A E=B@M=?C@A;H �F ½üAC: �N;>CALBD> y�����;�LBNDB;�?LE{� �:LG;
LAH;A B@E�;A DG ¡z¾¿��¿��� 9:; H=C=G:;;C LM C:; CA=BGMLAE;A ?=B �; ML@BH DB |<<;BHD� ��
9:; <ADE=AF GDH; DG ?LE<LG;H �F C�L �DBHDB�G DB G;AD;G� �:DN; C:; G;?LBH=AF GDH; :=G �;;B DE<N;E;BC;H �DC: C�L
�DBHDB�G DB <=A=NN;N� 9:; :=NM��DBHDB�G =A; DBC;A<LG;H� DB LAH;A CL A;H@?; C:; N;=>=�; DBH@?C=B?; =AL@BH �À LM ÁJÂ�� 9:DG
�DNN DE<=?C C:; G�DC?:DB� �;:=�DLA LM C:; �����9� ~B =HHDCDLB� C:; �DBHDB�G :=�; �;;B DE<N;E;BC;H �DC: £DCº �DA; CL
A;H@?; C:; NLGG;G H@; CL G>DB ;MM;?C�

ÃÄÅÆÇ È – ÉÄÆÊËÆÄÌÇÍ ÎÄÏÄÐÇÌÇÏÑ ÄÒÍ ÊÓÄÏÄÊÌÇÏÔÑÌÔÊÑ ÕÖ ÌÓÇ ËÑÇÍ ÌÏÄÒÑÖÕÏÐÇÏ×

ØÙÚÙÛÜÝÜÚ ÞÙßàáßÙÝÜâ ãÚÙäåæçÚÛÜÚ èéêëì
ØÚíÛÙÚî íäâáàÝÙäàÜ ïðñò Ûó ñðôë Ûó õïñö
÷ÜÙøÙùÜ íäâáàÝÙäàÜ úú ïö èô ûóì

üÙýíÛáÛ þÚíÛÙÚî àáÚÚÜäÝ ñðÿ* + ïðë + ,
ãáÚäúÚÙÝíç þÚíÛÙÚî Ýç åÜàçäâÙÚî ïñ ïñ õ ïö
ãáÚäúÚÙÝíç åÜàçäâÙÚî Ýç ÙáýíßíÙÚî ïðôê ê õ ïö

, ÞçÚÜ åÙÝáÚÙÝíçä àáÚÚÜäÝ
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éêë ìíîíìïì íîðïñ òêóñôõö ôî÷ ìôøíìïì ðêùöëú ñûö òôóïö êü ýþÿ��ÿ��������� �� éêë ñûö �ûê�öî � !é"#ú ñûí� ùíóó óöô÷ ñê
ñûö �ñôñí� óê��ö� ��	
þÿ��ú �ôó�ïóôñö÷ üëêì ñûö ÷ôñô�ûööñ �ïëòö êü êî ëö�í�ñôî�ö �þ��	
 ô� üïî�ñíêî êü $ïî�ñíêî ñöìðöëôñïëö–

�öö éíõïëö ��

���������%& ' ()*+,-��%& . /�����012
3 45�6

��������789:& ' ;<;78 = . �><7?@ A&
3 B �����789:& ' C> DE

��������;8>9:& ' ;<F = . �><7?@ A&
3 B �����;8>9:& ' ;G8 DE

HIJKLM N – OPQRST UKLVM WX YZ[\]^\_`a bcd efM UbgUKgbeMd UWcdKUeIWc gWhhMh XWL [ij\k°Z bcd [ij^kl°Zm

�� öøðö�ñö÷ú ÷ïö ñê ìï�û óêùöë �þ��	
 êü ñûö !ín � !é"#ú ñûö �ñôñí� óê��ö� ôëö òöëo óêù� #ûö ìô$êëíño êü ñûö óê��ö� ôëö ñûï�
öøðö�ñö÷ ñê �êìö üëêì ñûö �êììïñôñíêî êü ñûö ÷öòí�ö�

pqrqr  stuvwxy z{||}|

éíõïëö � �êîñôíî� �êìö õëôðû� öøñëô�ñö÷ üëêì ñûö ÷ôñô�ûööñ êü !n#�~5���� #ûöo �ûêù ñûö ÷öðöî÷öî�o êü ñïëî�êî ôî÷
ñïëî�êüü öîöëõíö� ñê ñûö ÷ëôíî ñê �êïë�ö òêóñôõö 4óöüñ6 ôî÷ ñê ñûö ÷ëôíî �ïëëöîñ 4ìí÷÷óö6� �î ô÷÷íñíêîú ñûö òôóïö êü ñûö �ñêëö÷
öîöëõo ���� íî ñûö � !é"# êïñðïñ �ôðô�íñôî�ö í� �ûêùî íî ñûö ëíõûñ �í÷ö êü éíõïëö ��

HIJKLM � – YZ[\]^\_` UKLVMh WX ���a ���� bcd ����aM�eLbUeMd XLW� dbebhfMMem
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®¯° ±²³´µ¶·· ¸´ ±¯° ¹²º»¸µ³°»¶´º´± ¼½¾¿ºÀÁ ¸» Â¶´° ±¯³¶²Ã¯ ¯º³Â À¶ÄÄ²±º±¸¶´Å ®¯¸» Àº²»°» º ±²³´µ¶·· °´°³Ã¾ ÆÇÈÈÉ Ã¸Ê°´ ¸´

±¯° Â°Ê¸À° Âº±º»¯°°± º´Â »¯¶Ë´ ¸´ ¼¸Ã²³° Ì Í½°·±ÎÅ Ï± Àº´ ¿° »°°´ ±¯º± ±¯° Â°Ð°´Â°´À° ¶´ ±¯° »Ë¸±À¯°Â Ê¶½±ºÃ° ¸» ¹²¸±°

»±³¶´ÃÅ ®¯° Â°Ð°´Â°´À° ¶´ ±¯° »Ë¸±À¯°Â À²³³°´± µ ¼¸Ã²³° Ì ÍÄ¸ÂÂ½°ÎÉ –¸» ³°½º±¸Ê°½¾ ½¶ËÉ ¸´»±°ºÂÅ ¼¶³ º´ ºÀÀ²³º±° Àº½À²½º±¸¶´É

±¯° Êº½²° ¶· ±¯° °´°³Ã¾ »±¶³°Â ¸´ ±¯° ¶²±Ð²± ÀºÐºÀ¸±¶³ ÑÒÓÓ µ ¼¸Ã²³° Ì Í³¸Ã¯±Î µ »¯º½½ ¿° »²¿±³ºÀ±°Â ·³¶Ä ÆÇÈÈÔ ®¯¸» °´°³Ã¾ Ë¸½½

¿° ²»°Â ½º±°³ ±¶ Àº½À²½º±° ±²³´µ¶´ ½¶»»°»Å

Õ°Ãº³Â¸´Ã ±¯° ±²³´µ¶´É º» ±¯° ¼½¾¿ºÀÁ Ë¶³Á» ¸´ Â¸»À¶´±¸´²¶²» À²³³°´± Ä¶Â° ÍÖ×ØÎÉ ¸± Ë¸½½ º½Ëº¾» ¶ÀÀ²³ º± Ù°³¶ À²³³°´±Å

®¯°³°·¶³°É ¸´ Ð³ºÀ±¸À° ±¯° ¶´½¾ °´°³Ã¾ ³°½º±°Â ±¶ ±²³´µ¶´ ¸» ³°½º±°Â ±¶ ±¯° ÑÒÓÓÉ Ë¯¸À¯ Ë¸½½ ¿° Â¸»»¸Ðº±°Â ±¯³¶²Ã¯ ±¯°

ØÚÛ¼Ñ® À¯º´´°½ – »°° ¼¸Ã²³° ÜÅ

®¯° ÆÝÞÞ ¯º» º´ °ßÐ¶´°´±¸º½ Â°Ð°´Â°´À¾ ±¶ ±¯° Â³º¸´µ±¶µ»¶²³À° Ê¶½±ºÃ° µ ¼¸Ã²³° Ì Í³¸Ã¯±ÎÅ à¸±¯ ±¯° ²»° ¶· ¹²º»¸µ³°»¶´º´À°

±°À¯´¸¹²°É ±¯° Ê¶½±ºÃ° ¶Ê°³ ×ÒÓÓ ¸» ³°Â²À°Â ¿°·¶³° ±²³´µ¶´ – »°° áâãä ¸´ ¼¸Ã²³° åÅ æ» À¶´»°¹²°´À°É Ðº³± ¶· ÆÝÞÞ Ë¸½½ ³°±²³´

±¶ ±¯° À¸³À²¸±É º´Â ±¯° ±²³´µ¶´ ½¶»»°» º³° À¶´»°¹²°´±½¾ ³°Â²À°ÂÅ

çèéêëì í – îïêèðñòìóô õèëõêèô ö÷ ôøì ùúûçîü ýêëèóé ôêëóþöóÿ

®¯° ±¶±º½ »Ë¸±À¯¸´Ã °´°³Ã¾ ¶· �� ·¶³ º À°³±º¸´ ¸´Ð²± Ê¶½±ºÃ° áä� Àº´ ¿° ±¯°´ Àº½À²½º±°Â º» ¿°½¶Ë/

������	
�� � ����	
�� � 
�� � 
��� Í00Î

�������	
�� � ����	
�� � 
�� � ����	
�� � 
�� Í01Î

ÆÇÈÈ º´Â ÆÝÞÞ º³° °ß±³ºÀ±°Â ·³¶Ä Âº±º»¯°°± À²³Ê°» ¸´ ¼¸Ã²³° ÌÅ ®¶ ¶¿±º¸´ ±¯° Â¸»»¸Ðº±°Â Ð¶Ë°³É ±¯° °´°³Ã¸°» Àº½À²½º±°Â

º¿¶Ê° Ä²»± ¿° Ä²½±¸Ð½¸°Â ¿¾ ±¯° »Ë¸±À¯¸´Ã ·³°¹²°´À¾Å ®¯°³°·¶³°É ±¯° Â¾´ºÄ¸À ½¶»»°» ������ Àº´ ¿° Àº½À²½º±°Â º»/

������	
���  �� � !������	
�� � �������	
��" Í0åÎ

æ´Â ±¯° ±¶±º½ ½¶»»°» ¶· �� º»/

���#
���  ��� $%& � ������	
���  �� � '()*+�,�-$%. Í02Î

���	344 
� 54 678� 9:;<= � 4>59 ?

���	544 
� 9:4 678� 9:;<= � ;>49 ?

®°»±» ³°»²½±» º± ³¶¶Ä ±°ÄÐ°³º±²³° Ð³°»°´±°Â ¸´ »°À±¸¶´ 1Åå Â°Ä¶´»±³º±° ±¯º± ¸± ¸» Ð¶»»¸¿½° ±¶ ¶Ð°³º±° ±¯° æ@A ¿¶º³Â

Ë¸±¯¶²± º´¾ ¯°º±µ»¸´Á ºÐÐ½¸°Â ±¶ ±¯° »Ë¸±À¯ ��É ·¶³ ±¯° ·²½½ ³º´Ã° ¶· ¸´Ð²± Ê¶½±ºÃ° º´Â ¶²±Ð²± Ð¶Ë°³Å

BCDD
EFG
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�MNMO  PQRS TUVTWURVX

®¯° ³°À¶ÄÄ°´Â°Â Ãº±° À¸³À²¸±³¾ ¸» ·¶³ ±¯° Û×®1Y01Z[ ¸» Â°Ð¸À±°Â ¸´ ¼¸Ã²³° \/

çèéêëì ] – ^ñôì õèëõêèôë_ ö÷ û`üabcadeÿ

Ï´ ¶³Â°³ ±¶ ³°Â²À° ±¯° ±²³´µ¶·· ½¶»»°»É º »Äº½½ ¶·· ³°»¸»±¶³ f�g »¯º½½ ¿° ²»°ÂÅ æ Êº½²° ¶· f�gh0i j ¯º» ¿°°´ À¯¶»°´Å æ»

Ä°´±¸¶´°Â ¿°·¶³°É ±¯° ±²³´µ¶´ ¶· ±¯° »Ë¸±À¯ ¶ÀÀ²³» º± Ù°³¶ À²³³°´±Å ®¯°³°·¶³°É ±¯° ¶´ Ãº±° ³°»¸»±¶³É Ã¸Ê°´ ¿¾ ±¯° »²Ä ¶·

f�k º´Â f�gÉ ¸» ´¶± ³°½°Êº´± ·¶³ ±¯° »Ë¸±À¯ Ð°³·¶³Äº´À°Å ®¯° Â°»¸Ã´ ³²½° ·¶³ f�k º» 0i ±¸Ä°» ¯¸Ã¯°³ ±¯º´ f�gÅ ®¯°³°·¶³°

f�k h 0ii j ¸» ²»°ÂÅ ®¶ ºÊ¶¸Â ¶»À¸½½º±¸¶´»É º ³°»¸»±¶³ ¿°±Ë°°´ Ãº±° º´Â »¶²³À° ¸» ³°À¶ÄÄ°´Â°ÂÉ Ë¯¶»° Êº½²° ¸» ¿°±Ë°°´

0i Áj º´Â 0ii ÁjÅ æ ³°»¸»±¶³ fNl h 2Ì Áj Ëº» Ð½ºÀ°ÂÅ ¼¸´º½½¾É ±¯° ÛÀ¯¶±±Á¾ Â¸¶Â° Õm0niØµniÉ ³º±°Â ·¶³ ni o º´Â 0 æÉ Ëº»

À¯¶»°´ º» p�qÅ

�MNMq  rSQs tVQUuvRwvxwWVTS ywzRQ{S

®¯° Ð°ºÁ áäÞ Ê¶½±ºÃ° ¶Ê°³ ±¯° »Ë¸±À¯ ¯º» ±¯³°° Äº¸´ À¶ÄÐ¶´°´±»/ ±¯° Ö× Ê¶½±ºÃ° o|}É ±¯° ³°·½°À±°Â Ê¶½±ºÃ° áÝâÉ º´Â ±¯°

¶Ê°³Ê¶½±ºÃ° Â²³¸´Ã ±²³´µ¶·· á�~���Å m¾ º»»²Ä¸´Ã á�~���håii o/

������ � ������� � ��� � ������ � ��� � � ��� � � ��� � � ���� � Í0�Î

®¯¸» Ä°º´» ±¯°³° ¸» º Äº³Ã¸´ ¶· 1i� ·³¶Ä ±¯° ¿³°ºÁÂ¶Ë´ Ê¶½±ºÃ° ¶· Û×®1Y01Z[Å

���   ¡¢£¤ ¥¦¢¦¥§¤¨©

¼¶³ ±¯° À¯¶¸À° ¶· ±¯° ¸´Ð²± ÀºÐºÀ¸±¶³ ª«¬ ¸± Ëº» ²»°Â ±¯° °ÄÐ¸³¸Àº½ Â°»¸Ã´ ³²½° ¶· 0 µ¼ ·¶³ °ºÀ¯ 0 à ¶²±Ð²± Ð¶Ë°³Å ®¯¸»

³°»²½±» ¸´ 2i µ¼É ±¶ Ë¯¸À¯ º´ ºÂÂ¸±¸¶´º½ 1i� Äº³Ã¸´ ºÐÐ½¸°ÂÉ ½°ºÂ¸´Ã ±¶ ª«¬h2Ü µ¼Å Ö²° ±¶ ºÊº¸½º¿¸½¸±¾É º´Â º½»¶ ±¶

ºÀÀ¶ÄÐ½¸»¯ ±¯° Ê¶½±ºÃ° ³°¹²¸³°Ä°´±»É ±¯° ¸´Ð²± ÀºÐºÀ¸±º´À° ¯ºÊ° ¿°°´ ¸ÄÐ½°Ä°´± Ë¸±¯ ±Ë¶ ÀºÐºÀ¸±¶³» Í® º´Â kÎ ¸´

»°³¸°»Å ÑºÀ¯ ¶· ±¯°Ä ¯º» 0ii µ¼ ÀºÐºÀ¸±º´À° º´Â 2�i o ´¶Ä¸´º½ Ê¶½±ºÃ°É ³°»²½±¸´Ã ¸´ ª«¬h�i µ¼É ³º±°Â ·¶³ \ii oÅ

®¯° ³°»¸»±¶³» fqÉ fq¯É f® º´Â f®¯ ¯ºÊ° ¿°°´ ¸ÄÐ½°Ä°´±°Â ±¶ °¹²º½¸Ù° ±¯° Ê¶½±ºÃ° ¶Ê°³ ¿¶±¯ ÀºÐºÀ¸±¶³»Å ÑºÀ¯ ¶· ±¯°Ä

¯º» º ³°»¸»±º´À° ¶· 2Ìi ÁjÅ

°±²

°±³

´µ ¶·´ ¸¹º

°»¼½±¾

¿±
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��á  â£©©ã¡¤ äã¡ä§¡å ©ãä§ä¤¨©

®¯° ³°»¸»±º´À° æ��ç�� »°´»°» ±¯° Ð³¸Äº³¾ »¸Â° À²³³°´±Å Ï± ¸» À¶´´°À±°Â ¿°±Ë°°´ ±¯° »¶²³À° ¶· �� º´Â ±¯° Ð³¸Äº³¾ »¸Â°

Ã³¶²´ÂÅ ®¯° »¸Ã´º½ ¸» »°´Â ±¶ Ð¸´ èÉ º´Â ¸· ¸± ³°ºÀ¯°» 0Åi o Í±¾ÐÎÉ ±¯° »Ë¸±À¯ ±²³´°Âµ¶´Å ®¯° ±¶Ð º´Â ¿¶±±¶Ä ½¸Ä¸±» ¶· è

º³° áé�êëìÇ~h0Åi� o º´Â áé�êëíÇìhiÅ\� o ³°»Ð°À±¸Ê°½¾Å ×¶´»¸Â°³¸´Ã ±¯°ÄÉ Êº½²°» ·¶³ æ��ç�� Àº´ ¿° Àº½À²½º±°Â º»/

îïðñïðò ó
ôõö÷øùúû
üûûý

ó
òþÿ� ô
ÿþ	
 � ó ���� � Í0nÎ

îïðñïð� ó
ôõö÷ø�úù
üûûý

ó
ÿþ� ô
ÿþ	
 � ó ���� � Í0ÌÎ

®¯° À¯¶»°´ Êº½²° ¸» æ��ç���É ¿º»°Â ¶´ ±¯° ±¶Ð ½¸Ä¸± ¶· èÅ Ï´ ±¯° æ@A ¿¶º³Â ¸± ¸» ¸ÄÐ½°Ä°´± ±¯³¶²Ã¯ ³°»¸»±¶³» fN�hå jÉ

fN�$hå j º´Â fN�¯hnÅÜ jÉ À¶´´°À±°Â ¸´ Ðº³º½½°½Å ®¶Ã°±¯°³ ±¯°¾ ·¶³Ä º´ æ��ç��h0Å1å jÅ

���  â¨¡�§å£©¦��ã ��ã©�¨¦� �©¨¤ã¥¤§¨¡

®¯° Ð¸´ %& ¶· mÖÌnÜ1¼@µAm Àº´ ¿° ²»°Â ±¶ ³°Â²À° ±¯° ½¸Ä¸±» ¶· è ·¶³ ¯¸Ã¯ Êº½²°» ¶· o��Å ®¯° Ê¶½±ºÃ° ±¯³¶²Ã¯ ±¯° º²ß¸½¸º³¾

Ë¸´Â¸´Ã ¸» »°´»°Â ±¯³¶²Ã¯ ±¯° ³°»¸»±¶³ fNO – »°° ¼¸Ã²³° 0i – Ë¯°´ �� ¸» ±²³´°Âµ¶´Å Ï· ��� B 0 ÄæÉ è ½°Ê°½ ¸» ½¶Ë°³°ÂÅ

������ � – !��"��#�' ()� )�#*�# )+��,)-. .�#�"#�)/0

®¯° ³°»¸»±¶³ Õ1å Àº´ ¿° Àº½À²½º±°Â º» ¿°½¶Ë/

î�1 ó 2345ñ6ð 7
8�

89
: 7

ò
ü;<

Í0ÜÎ

Ï´ ±¯° æ@A ¿¶º³ÂÉ ±¯¸» ·²´À±¸¶´ ¯º» ´¶± ¿°°´ ²»°ÂÅ ®¯°³°·¶³° Õ1å Ëº» À¯¶»°´ 01i ÁjÅ

=>?C
DEF

DEG

HIJ

KL MK NOP

KL QRST
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��v  w¦��ãx �ã¤ã¥¤§¨¡

®¯° Ð¸´ %& ¯º» º½»¶ ±¯° ·²´À±¸¶´ ±¶ Â°±°À± ±¯° Êº½½°¾» ¶· yz{ ¶»À¸½½º±¸¶´ Ë¯°´ �� ¸» ¶··Å ®¯° ³°»¸»±¶³ fNq µ ¼¸Ã²³° 0i – ¸»

Àº½À²½º±°Â »¶ º» ´¶± ±¶ Ã°´°³º±° º »°´»¸´Ã Ê¶½±ºÃ° º¿¶Ê° ±¯° ¶Ê°³Ê¶½±ºÃ° Ð³¶±°À±¸¶´ ½°Ê°½ y|}håÅ1� o ÍÄ¸´ÎÅ æ»»²Ä¸´Ã º

1i� Äº³Ã¸´É y~��h1ÅÌ oÉ fNq Àº´ ¿° Àº½À²½º±°Â º»/

���� � ��� � �������� �
��
��
� �

���
������� Í0\Î

��� �
���

������� ¡¢£¤
�¥¦ §¨© ¨ª« ¬

® ��� � ¯°±² ³´ Í1iÎ

®¯° À¯¶»°´ Êº½²° ·¶³ fNqh01 ÁjÅ ®¯° [® ÀºÐºÀ¸±¶³ �µ ¯º» ±¯° ·²´À±¸¶´ ±¶ »±º¿¸½¸Ù° y|}É º´Â ºÊ¶¸Â ·½¸ÀÁ°³¸´Ã ¶· ¿¶±±¶Ä

Â°±°À±¸¶´Å Ï±» Êº½²° Àº´ ¿° Â°·¸´°Â °ÄÐ¸³¸Àº½½¾É ¸´ ±¯° æ@A ¿¶º³Â ¸± ¸» �µh2Ì Ð¼Å

��¶  ·�x�¦¥¸ ¹¡£��ã©

®¯° ½°ºÁºÃ° ¸´Â²À±º´À° º»¼½¾ ¶· ±¯° ±³º´»·¶³Ä°³ Àº²»°» º Ê¶½±ºÃ° ¶Ê°³»¯¶¶± ¶Ê°³ ±¯° »Ë¸±À¯ �� Â²³¸´Ã ¸±» ±²³´µ¶··Å ®¯¸»

¶Ê°³Ê¶½±ºÃ° ºÐÐ°º³» ¶´ ±¯° Â³º¸´µ±¶µ»¶²³À° Ê¶½±ºÃ° ¶· ±¯° ØÚÛ¼Ñ® º´Â Àº´ ¿° ³°·½°À±°Â º½»¶ ±¶ ¶±¯°³ À¶ÄÐ¶´°´±» ¸´ ±¯°

À¸³À²¸±Å ®¯°³°·¶³° º »´²¿¿°³ À¸³À²¸± ¸» ³°À¶ÄÄ°´Â°Â ±¶ ½¸Ä¸± ±¯¸» »²³Ã°µÊ¶½±ºÃ°Å Ï´ ±¯° æ@A ¿¶º³ÂÉ º´ Õ×Ö

Í³°»¸»±¶³µÀºÐºÀ¸±¶³µÂ¸¶Â°Î »´²¿¿°³ ¯º» ¿°°´ ¸ÄÐ½°Ä°´±°ÂÅ ®¯° À¶´·¸Ã²³º±¸¶´ ¸» »¯¶Ë´ ¸´ ¼¸Ã²³° 00Å ®¯° Â°»¸Ã´ Ð³¶À°Â²³°

¸» °ßÐ½º¸´°Â ¸´ ±¯° ·¶½½¶Ë¸´ÃÅ

¿ÀÁÂÃÄ ÅÅ – ÆÀÃÇÂÀÈÃÉ ÊË ÈÌÄ ¿ÍÉÎÏÇÐ ÑÒÂÎÎÄÃÓ

ÔÕÖ×Ø

ÙÚÛÜ

ÝÞ ßàáâàá

ãä

åæçèé

êæçèéëæçèé

ÝÞ ìíî

Ôïðñò
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�ú�� ���ú�� �ü�� ����� �ü� �����
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�M(M�  èuW))SV VSxUxRwV

æ» º»»²Ä°Â ¸´ »°À±¸¶´ 0Å1Å2 É ±¯° º½½¶Ë°Â ¶Ê°³»¯¶¶± Ê¶½±ºÃ° ������håiioÅ ®¯° »´²¿¿°³ ³°»¸»±¶³ ����	 ¸» Àº½À²½º±°Â ·³¶Ä ±¯°

Ð¶Ë°³ Ã°´°³º±°Â ¿¾ ±¯° ½°ºÁºÃ° À²³³°´± � �!� º± Äºß¸Ä²Ä "��� º´Â Äºß¸Ä²Ä #�$Å æ» ±¯¸» Ð¶Ë°³ Ä²»± ¿° Â¸»»¸Ðº±°Â ¸´»¸Â°

±¯° »´²¿¿°³/

%&'*+ ,
-
. / 0&'*+ / 1234

. /
56789:;5<=

5>?@AB
/ CDE Í10Î

FDGHI ,/
J56789:;5<=KL

MNBOA
,

JPQQ 5;-PQ 5KL

MNBOA
R FDGHI , STU VW Í11Î

����	 ¸» ¸ÄÐ½°Ä°´±°Â ±¯³¶²Ã¯ ³°»¸»±¶³» f�(hååi ÁX

�M(MN  èuW))SV TQYQTURwV

®¯° »´²¿¿°³ ÀºÐºÀ¸±¶³ Z���	 ¸» Àº½À²½º±°Â ·³¶Ä ºÀÀ°Ð±°Â Ê¶½±ºÃ° ³¸ÐÐ½° [�\���	Å æ» º Â°»¸Ã´ ³²½°É ¸± ¸» Â°·¸´°Â º» �� ¶· ±¯°

¶Ê°³»¯¶¶± Ê¶½±ºÃ° ������Å ®¯°³°·¶³°/

] _̂DGHI ,
5>`ab
c>`ab

/
-

_>`ab
/

-
d>e

R
5>?@AB

-Q ,
5>?@AB;5<=

c>`ab
/

-
_>`ab

/
-

d>e
Í1åÎ

fDGHI ,/
g5>?@AB;5<=h

ij>?@ABkj<=l
Lm nc>`abnd>e

R fDGHI , opUq rs Í12Î

Z���	 ¸» ¸ÄÐ½°Ä°´±°Â ±¯³¶²Ã¯ ÀºÐºÀ¸±¶³» �N º´Â �O ¸´ »°³¸°»É °ºÀ¯ ¶´° Ë¸±¯ ÀºÐºÀ¸±º´À° ¶· 1Å1 ´¼ º´Â ³º±°Â ·¶³ 0 ÁoÅ

�M(MO  èuW))SV tUwtS

t���	 ¸» ¸ÄÐ½°Ä°´±°Â ±¯³¶²Ã¯ Â¸¶Â°» p�µ º´Â p�µ¯ ¸´ »°³¸°»Å ÑºÀ¯ ¶´° ¸» º ·º»± Â¸¶Â°É ³º±°Â ·¶³ 0 Áo º´Â 0Å� æÅ

uvw  xyy z{|}~

à¯°´ �� ¸» ÚZÉ ±¯° º²ß¸½¸º³¾ Â¸¶Â° t!�� ¸» ³°Ê°³»°½¾ Ð¶½º³¸Ù°ÂÅ ®¯° Ê¶½±ºÃ° ¿½¶ÀÁ°Â ¿¾ t!�� ¸» Àº½À²½º±°Â ¿°½¶ËÉ Ë¯°³°

�\\���� h å0Å� o ¸» ±¯° Äºß¸Ä²Ä Ê¶½±ºÃ° »²ÐÐ¶³±°Â ¿¾ ±¯° À¶´±³¶½½°³/

�̂*H� , _̂_���� � �̂_���� / ��
�M

� , Sqp� ^ � �oo^ / q
�� R �̂*H� , Tqqp� ^ Í1�Î

®¯° º²ß¸½¸º³¾ Â¸¶Â° p�O ¯º» ¿°°´ ¸ÄÐ½°Ä°´±°Â Ë¸±¯ º ·º»± Â¸¶Â° Õ¼0i0A2ÛÉ ³º±°Â ·¶³ 2iio º´Â 0æÅ
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uv�  xyy ����� �������� ������ �

¡¢£ ¤¥¦§¨© ª«¬£® ¯° ±¢£ ±¬²³´µ¶¶ µ¶ ·¸ ª«³ ¹£³£²«±£ µº£²¢µµ± »³ ±¢£ «¬¼»½»«²° ¾»³®»³¹ «³® ªµ³£¿¬£³±½° ±²»¹¹£² ±¢£ À¤Á

µ¶ ±¢£ ªµ³±²µ½½£²Â ¡µ «ºµ»® ±¢«±Ã « ²£»±µ² Ä¸ÅÆÇÂÈ ÉÊ ¢« ¯££³ Ë½«ª£ ¯£±¾££³ ±¢£ «¬¼»½»«²° ®»µ®£ «³® ±¢£ ¤ÌÌ Ë»³Â

ÍÎÍÏ  ��Ð��Ñ�Ò Ó��Ó���

Ô¬²»³¹ ±¢£ ±«²±´¬ËÃ ±¢£ £³£²¹° ¶µ² ±¢£ ªµ³±²µ½½£² ªµÕ£ ¶²µÕ ±¢£ »³Ë¬± ºµ½±«¹£ µ¬²ª£Â Ö ±«²± ²£»±«³ª£ ×ØÙÚÛÙ » ±¢£³ Ë¬±

»³ ¯£±¾££³ ÜÝÞ «³® ÜßßÂ Ö ±¢£ àÔáâãäåæ´çà ³££® « Õ»³»Õ¬Õ ª¬²²£³± èØÙÚÛÙÆéê µÖ ±¢²µ¬¹¢ ±¢£ ¤ëë Ë»³ ±µ ±«²±Ã ìí¡Öì¡

ª«³ ¯£ ®£²»º£® ¶²µÕ »³£¿¬«±»µ³î

ïðñòóñ ôõ
ö÷øùúûüýûþöÿ�	


�úûüýû
� ïðñòóñ ô

���öþ��ö
�� �ò � ïðñòóñ ô ���� � �äâ�

ïðñòóñ �õ
ö÷øù�ü�þö
��

�øøù�ý
û
� ïðñòóñ �

���öþ���� ö
����ò � ïðñòóñ � ��� � �äá�

,¢£²£ Ü�ß�ØÙÚÛÙ » ±¢£ Õ»³»Õ¬Õ »³Ë¬± ºµ½±«¹£ ¶µ² ±¢£ °±£Õ ±«²±Ã Ü���� » ±¢£ ¬³®£² ºµ½±«¹£ ½µªÉµ¬± µ¶ ±¢£ ªµ³±²µ½½£²Ã Ü�� 

» ±¢£ µº£²ºµ½±«¹£ Ë²µ±£ª±»µ³Ã «³® èßß! Û�Ù » ±¢£ Õ«¼»Õ¬Õ ª¬²²£³± ±¢²µ¬¹¢ Üßß Ë»³Â

¡¢£ ±«²± ²£»±«³ª£ ¾« »ÕË½£Õ£³±£® ±¢²µ¬¹¢ ²£»±µ² Ä¸"Ã Ä¸#Ã Ä¸$ «³® Ä¸'Ã «µª»«±£® »³ £²»£Â %«ª¢ µ¶ ±¢£Õ ¢«

éáê É&Ã ±¢£²£¶µ²£ ×ØÙÚÛÙ Æ Çããê É&Â ¡¢£ ®»»Ë«±£® Ëµ¾£² »³ ×ØÙÚÛÙ «¶±£² ±«²±´¬Ë ª«³ ¯£ ª«½ª¬½«±£® «î

()*+�ðñòóñ -
.ö÷øþöøø/01

óúûüýû
�äã�

åµ² Õ«¼»Õ¬Õ Ü�ß Æ 8êê ¤Ã Á23¥456796Æ éÇä Õ,Â åµ² Õ»³»Õ¬Õ Ü�ß Æ :êê ¤Ã ½µ£ «²£ ²£®¬ª£® ±µ ;<=>!ØÙÚÛÙÆ éÇÂá Õ,Â

¡¢£ ±«²±´¬Ë ±»Õ£ ¾»½½ ¯£ ®£¶»³£® ¯° ×ØÙÚÛÙ »³ ªµÕ¯»³«±»µ³ ¾»±¢ ±¢£ ¤ÌÌ ª«Ë«ª»±µ² ?¸¸ÆäÂä µåÂ ¡¢£ ±«²±´¬Ë ±»Õ£ @ØÙÚÛÙ ª«³

¯£ ª«½ª¬½«±£® «î

Aðñòóñ -
BCC1öÿ�	
1óúûüýû

ö÷ø
�ä8�

å²µÕ ¾¢»ª¢ ±¢£ ±«²±´¬Ë » @ØÙÚÛÙÆäáâ Õ ¶µ² Ü�ßÆ:êê ¤Ã «³® @ØÙÚÛÙÆ8ä Õ ¶µ² Ü�ßÆ8êê ¤Â D¶ « ¶«±£² ±«²±´¬Ë ±»Õ£ »

²£¿¬»²£®Ã ±¢£ ²£»±«³ª£ µ¶ ×ØÙÚÛÙ ¢«½½ ¯£ ²£®¬ª£®Â ¡¢£ ®²«¾¯«ªÉ » ±¢µ¬¹¢ ±¢£ »³ª²£«£ µ¶ ;<=>!ØÙÚÛÙÂ ÖËË£³®»¼ % Ë²££³±

«³ «½±£²³«±»º£ ±«²±´¬ËÃ ¾¢£²£ ;<=>!ØÙÚÛÙ » ±µ±«½½° «ºµ»®£® ¾»±¢µ¬± ªµÕË²µÕ»»³¹ ±¢£ ±«²±´¬Ë ±»Õ£Â
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ÍÎÍÍ  g� h�Ñ �� Ó��Ó���

¡¢£ ¯²µ¾³´µ¬± �àÀ� Ë»³ µ¶ Õ»ª²µ´ªµ³±²µ½½£² ª«³ »®£³±»¶° ¶«»½ »³ ±¢£ »³Ë¬± ºµ½±«¹£ ¶«»½ ®¬£ ±µ £Â¹Â ¹²»® ¶«»½¬²£Â àÔáâãäåæ´çà

¢« ±°Ë»ª«½ º«½¬£ µ¶ ¯²µ¾³´µ¬± ®£±£ª±»µ³ ºµ½±«¹£ Üi�ÆÇÂê ¤ «³® ®£±£ª±»µ³ ¢°±£²£» ª¬²²£³± èi�ÆÇÈ µÖÂ

¡¢£ ¢»¹¢ «³® ½µ¾ ºµ½±«¹£ ½»Õ»± ¶µ² ¯²µ¾³´µ¬± ®£±£ª±»µ³ – Üi�j «³® Üi�� ²£Ë£ª±»º£½° – ¢«º£ ¯££³ ®£¶»³£® « ¶¬³ª±»µ³ µ¶ ±¢£

Õ»³»Õ¬Õ »³Ë¬± ºµ½±«¹£ «î

klmn - o�p õ kqB�r�s � klmn - tou k �:ê�

klmv - o�p õ kqB�r�s � klmv - t�� k �:Ç�

å²µÕ ±¢££ ®£¶»³»±»µ³Ã »± » Ëµ»¯½£ ±µ ª«½ª¬½«±£ ±¢£ ²£»±«³ª£ ×ji� «³® ×�i� – ££ å»¹¬²£ ÇäÂ

wxyz -
ö{
|þö{
	

�{

-

���öþ�}�ö
�� �ò - ~�� � �:ä�

ë¢µ£³ ×ji�ÆÇÂãã ��

w�yz -
ö{
1����
.ö{
	þö{
/

-
� ö1����r�
.�}�öþ�ö/ - ��o � �::�

ë¢µ£³ ×�i�ÆÇê É�

������ �� – ��������� ��������� ��� ����������� �� ��� ��� ����¡

×ji� ¢« ¯££³ »ÕË½£Õ£³±£® ±¢²µ¬¹¢ ±¢£ £²»£ «µª»«±»µ³ µ¶ ²£»±µ² ¢£Ã ¢¤Ã ¢¥¦Ã £«ª¢ µ¶ ±¢£Õ ¾»±¢ éáê ÉÊÃ ¾¢»½± ×�i�

¢« ¯££³ »ÕË½£Õ£³±£® ¾»±¢ ¢¥¦Â åµ² ±¢£ ¯²µ¾³ µ¬± ª«Ë«ª»±«³ª£ §i�Ã ±¢£ ª«Ë«ª»±µ² ¨¤Æ êê ³å » Ë½«ª£®Â

,»±¢ ±¢£ ª¢µ£³ º«½¬£Ã ±¢£ ²£«½ ¯²µ¾³´µ¬± ºµ½±«¹£ ¾»½½ ¯£ ±¢£³î

klm�©ª«) -
ö{
1.ó|{
¬ó	{
/

ó	{

-

� ö1.����r�¬�� �/
�� � � klm�©ª«) - t�u k �:é�

¡¢£ ¯²µ¾³ µ¬± ¶¬³ª±»µ³ ±µË µ³½° ±¢£ å½°¯«ªÉ µË£²«±»µ³Â ¡¢£ ªµ³±²µ½½£² »±£½¶ ªµ³±»³¬£ ±µ µË£²«±£ « ½µ³¹ « Üßß ®µ£ ³µ±

¹µ ¯£½µ¾ ¬³®£² ºµ½±«¹£ ½µªÉµ¬±Â

ÍÎÍ®  ¯��Ò�� °� ±�

D³ µ²®£² ±µ ²£®¬ª£ ªµ³®¬ª±»µ³ ½µ£Ã « íª¢µ±±É° ¯«²²»£² ®»µ®£ » ²£ªµÕÕ£³®£® ¶µ² ±¢£ µ¬±Ë¬± ²£ª±»¶»ª«±»µ³ ®»µ®£ ²³¦Â ¡¢£

Õ«¼»Õ¬Õ ¯½µªÉ»³¹ ºµ½±«¹£ » ¹»º£³ ¯°î

kq´+ªµ - km¶ñ · ķ ´q+ªµ · kqB�rò¹ õ
ºð

º»
¼ - ~t k · ~�� k · o�� k õ � ��¼ � kq´+ªµ - ~�½ k �:È�

¾¿ÀÁ

¾ÂÀÁ
ÃÀÁ

ÄÅÆ

ÇÈÉ

ÊË ÌÍ ÎÏÐ
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¡¢£ íª¢µ±±É° ®»µ®£ �àìå:êäêê¡Ã ²«±£® ¶µ² äêê ¤ ¢« ¯££³ ª¢µ£³Â ¡¢£ ®£º»ª£ » Ë«ªÉ«¹£® »³ »µ½«±£® ¡À´ääêÃ «³®

ªµ³±«»³ ±¾µ ®»µ®£ ª¢»ËÃ £«ª¢ µ³£ ²«±£® ¶µ² Çê ÖÂ åµ² ±¢£ Õ«¼»Õ¬Õ «º£²«¹£ µ¬±Ë¬± ª¬²²£³± è�>óôÆéê , õÇä ¤ Æ :Â:: ÖÃ

±¢£ ¶µ²¾«²® ºµ½±«¹£ » «²µ¬³® Üö��>óôÆêÂá ¤ ¶µ² @÷ ø äÈ°ëÂ ¡¢» ½£«® ±µ « Ëµ¾£² ®»»Ë«±»µ³ µ¶ äÂ:,Â åµ² « ¯£±±£² ±¢£²Õ«½

®»»Ë«±»µ³Ã « Õ«½½ ¢£«±´»³É ¢« ¯££³ ªµ³³£ª±£® ±µ ±¢£ ¯«ªÉ »®£ µ¶ ±¢£ ®»µ®£Â

ÍÎÍù  ¯��Ò�� ÓÐÒÐÓ��Ð�Ó�

¡¢£ ª¢µ»ª£ µ¶ ±¢£ µ¬±Ë¬± ª«Ë«ª»±µ² » ¯«£® µ³ »± £¿¬»º«½£³± £²»£ ²£»±«³ª£ �%íì�Â ú»º£³ ±¢£ Ë£«É´±µ´Ë£«É ²»ËË½£ ûÜ�î

ükm - ~p õ km � ükm - ��~t k �:â�

åµ² ±¢£ ªµ³®»±»µ³ ±¢«± ±¢£ �Àíå%¡ ý¥ » ±¬²³£® µ¶¶Ã ±¢£ ª¬²²£³± ¶²µÕ £ªµ³®«²° ¾»³®»³¹ ª¢«²¹£ ±¢£ µ¬±Ë¬± ª«Ë«ª»±µ² «³®

±¢£ ½µ«® ª¬²²£³± » «½µ ¬ËË½»£®Â ¡¢£²£¶µ²£î

ïB* þ
ÿö�

����þ��
-

ÿö�
0����1s� s	1 þ��21

-
���� ö

���3ò1��þ����ò � ïB* þ t��� 
 �:á�

¡¢£ ²«±£® ºµ½±«¹£ µ¶ ±¢£ ª«Ë«ª»±µ² ¢«½½ ¯£ ±¾»ª£ Ü�Ã µ² äé ¤Â ¡¾µ :È ¤ £½£ª±²µ½°±»ª ª«Ë«ª»±µ²Ã ¨¥¤ «³® ¨³¦ ¶²µÕ ,ü²±¢

%½£ª±²µ³»ª ¢«º£ ¯££³ »ÕË½£Õ£³±£® »³ Ë«²«½½£½Â %«ª¢ µ³£ ¢« éáê µåÃ «³® %íìÆ:é ÕÊ �Õ«¼�Â

ÍÎÍ�  ¯��Ò�� � ��Ð�� �������

¡¢£ £³»³¹ µ¶ µ¬±Ë¬± ºµ½±«¹£ » ®µ³£ ±¢²µ¬¹¢ ±¢£ µË±µªµ¬Ë½£² ÁëãÇáÂ ¡¢£ £³»³¹ ½µµË » ªµÕËµ£® ¯° ±¢£ ²£»±µ² ¢³�Ã

¢³�Ã ¢³Ã ¢³£ «³® ¢³¤Ã »³ ªµÕ¯»³«±»µ³ ±µ ±¢£ ºµ½±«¹£ ²£¶£²£³ª£ �� – Ë½£«£ ²£¶£² ±µ å»¹¬²£ Ç:Â

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

()*

()+

(),

()-

().

/4 56 789

:);
<=>?@ABC

DE

FG, F);

(E;
F))
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¡¢£ »³±£¹²«±£® ª»²ª¬»±Ã ¡çé:ÇÃ ¢« « ²£¶£²£³ª£ ºµ½±«¹£ Üjóö Æ äÂé8È ¤ �±°Ë�Â ¡¢£ ²£½«±»µ³¢»Ë ¯£±¾££³ ±¢£ ²£»±«³ª£

º«½¬£ «²£ ¹»º£³ ¯°î

klm
klnoklpoklm -

qrst
qu

� vwt� · wt�x - wto õ y
qrst
qu

z ~{ �:ã�

D¶ µ³£ ®£¶»³£ |}~ÆÈÇ ÉÊÃ ±¢£³ �|}� � |}��ÆÇ8éÂ: ÉÊÂ ë¢µ£³ º«½¬£ ¾£²£ ±¢£³ |}�ÆÇÈ ÉÊ «³® |}~ Æ Çãê ÉÊÂ

����  ����������� �� ��� ������� �������

D³ å»¹¬²£ Ç: |�� «³® �}} «²£ Ë«²± ¶µ² Ë¢«£ ªµÕË£³«±»µ³Â ì£ªµÕÕ£³®£® º«½¬£ «²£ �}}ÆÇêê ³åÃ «³® « º«½¬² ¯£±¾££³

Ç ÉÊ�|���:êÉÊÂ D³ ±¢£ Ö�� ¯µ«²® ±¢£ º«½¬£ |�� Æ Çä ÉÊÂ

|}� » « ²£»±µ² ¾¢»ª¢ ½»Õ»± « ªµ³±²µ½ ª»²ª¬»± ª¬²²£³±Â à° ®£¶»³»³¹ «³ µË±µªµ¬Ë½£² ª¬²²£³± è�ßÆ:ê ÕÖÃ ±¢£ ²£¬½±»³¹ ¶µ²¾«²®

ºµ½±«¹£ µ¶ ±¢£ ç%Ô » «²µ¬³® Ü�ßÆÇ ¤Â |}� ª«³ ¯£ ª«½ª¬½«±£® «

wt� -
q��� qrst qu¡

¢u¡
� wt� - t�½ �:8�

ë¢µ£³ º«½¬£ ¾« |}� Æ :êêÊÂ

|}£ ¹¬«²«³±££ « Õ»³»Õ¬Õ µË£²«±»³¹ ª¬²²£³± ¶µ² ¡çé:Ç èjóö!¤¥¦ÆÇ ÕÖÂ Ö Ü�ßÆÇ ¤Ã |}£ÆÇÉ&Â

���§  �̈����© ª�����

¡¢£ Ö�� ¯µ«²® ªµ³±«»³ £º£²«½ ±£±»³¹ Ëµ»³±Ã ¶²µÕ ¾¢»ª¢ »± » Ëµ»¯½£ ±µ µ¯£²º£ ±¢£ ¯µ«²® µË£²«±»µ³Â ¡¢£ ±£± Ëµ»³±

«³® ±¢£ ²£½«±£® »¹³«½ «²£ ¹»º£³ »³ ¡«¯½£ äÂ

«¬®¯ ° – «̄ ±²³´µ ¶·³´²± ³´ ¸¹º ·¬»¼½

¾¿ÀÁ ÂÃÄÅÁ ÆÄÇÅÈÉ

¾ÂÊ �ÃÅÁËÃÉÉ¿Ë Ì¾

¾Â} �ÃÅÁËÃÉÉ¿Ë ÍÎ

¾Â� �ÃÅÁËÃÉÉ¿Ë ÏÐ¾

¾Â� ÑÒÒ

¾Â� ÎËÃÓÅÔÃÕÁ

¾ÂÊ� ÑÖ×Ø

¾ÂÊÊ ¾ËÈÙÃ À¿ÚÛ Á¿ËÜÄÅÈÉ

¾ÂÊ� ÂËÄÜÈËÝ Þßà

¾ÂÊ£ Ñáâ

¾ÂÊ� �ÕËË¿ÅÁ À¿ÅÀ¿



ãäåæç

Application Note èéêëìíîïëðñêñò óôõöê÷ø ùìòú ûüýýþ ÿì� ��ÿó��
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�   !"ôï!ïñòêòìðñ êñ# "îê÷òì÷êô òïëòë ùìòú $%& 'ðêî#
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±²±  ³´µ¶·¸ ´¹ºµ·»¼´½

¾¿ÀÁÂÃ ÄÅ ÆÂÃÇÃÈÉÇ ÉÊÃ ËÌÍÃÎÏÂÐÇ ÎÂÏÐ ÑÒÓÔÕÄÔÖ× ØÁÂ¿ÈÀ ÈÏÂÐÌÙ ÏÆÃÂÌÉ¿ÏÈ ÏÎ ÉÊÃ ¾ÙÚÛÌÜÝ Ü¿ÂÜÁ¿ÉÞ ÎÏÂ ßàá â ãää å ÌÈØ

Ø¿ÎÎÃÂÃÈÉ ÍÌÙÁÃÇ ÏÎ ÏÁÉÆÁÉ ÆÏËÃÂæ Ó¿ÐÃ ÆÃÂ¿ÏØÇ çèéÞ çêëìíî ÌÈØ çêëïíî ÌÂÃ ¿ÈØ¿ÜÌÉÃØÞ ÌÜÜÏÂØ¿ÈÀ ÉÏ ÉÊÃ ØÃÇÜÂ¿ÆÉ¿ÏÈ ¿È ¾¿ÀÁÂÃ ðæ

¾ÏÂ Ù¿ÀÊÉ ÆÏËÃÂ – ÙÃÎÉ Ç¿ØÃ – ÉÊÃ ÜÏÈÉÂÏÙÙÃÂ ËÌ¿ÉÇ ÇÃÍÃÂÌÙ ÍÌÙÙÃÚÇ ÉÏ ÇË¿ÉÜÊ ÉÊÃ ñòÑ¾óÓ ÏÈæ ÓÊÃÂÃÎÏÂÃÞ ÉÊÃ ÇË¿ÉÜÊ¿ÈÀ

ÎÂÃôÁÃÈÜÚ ¿Ç ôÁ¿ÉÃ ÙÏËÞ ÃÍÃÈÉÁÌÙÙÚ ÛÃÙÏË ÉÊÃ ØÃÎ¿ÈÃØ ÎÂÃôÁÃÈÜÚ ÂÌÈÀÃæ

õÇ ÉÊÃ ÏÁÉÆÁÉ ÆÏËÃÂ ¿ÈÜÂÃÌÇÃÇÞ ÉÊÃ ÈÁÐÛÃÂ ÏÎ ÏÇÜ¿ÙÙÌÉ¿ÏÈÇ ¿Ç ÂÃØÁÜÃØæ õÇ ÜÏÈÇÃôÁÃÈÜÃÞ çêëïíî ¿Ç ÂÃØÁÜÃØÞ ÌÈØ ÉÊÃ ÇË¿ÉÜÊ¿ÈÀ

ÎÂÃôÁÃÈÜÚ ¿ÈÜÂÃÌÇÃÇæ õÉ ÈÏÐ¿ÈÌÙ ÆÏËÃÂÞ ÉÊÃ ÉÁÂÈöÏÈ ÏÜÜÁÂÇ ÌÙÂÃÌØÚ ¿È ÉÊÃ Î¿ÂÇÉ ÍÌÙÙÃÚæ

÷øùúû üý ÷øùúû ±þý ÷øùúû ÿþý

������ �	 – 
������� ��� ������� ������ ������ ������� ������ ����� ����������� ��� � �  �!

±²"  #$$¼%¼º½%& ·½' »º¶¹ºµ·»(µº ¶º·)(µº¶º½»)

ÓÊÃ ÃÎÎ¿Ü¿ÃÈÜÚ ÏÎ ÉÊÃ õ/0 ÛÏÌÂØ ÊÌÇ ÛÃÃÈ ÐÃÌÇÁÂÃØ ÎÏÂ ÉÊÂÃÃ Ø¿ÎÎÃÂÃÈÉ ¿ÈÆÁÉ ÍÏÙÉÌÀÃ ÍÌÙÁÃÇæ ÓÊÃ ÃÎÎ¿Ü¿ÃÈÜÚ ÜÁÂÍÃÇ ÌÂÃ

ÇÊÏËÈ ¿È ¾¿ÀÁÂÃ Ä1æ õÇ Ì 2Ò ÆÏËÃÂ ÇÏÁÂÜÃ ËÌÇ ÁÇÃØÞ ¿É ËÌÇ ÜÏÈÈÃÜÉÃØ Ø¿ÂÃÜÉÙÚ ÉÏ ÉÊÃ ¿ÈÆÁÉ ÜÌÆÌÜ¿ÉÏÂÇæ ÓÊ¿Ç ËÌÚÞ ÉÊÃ

ÂÃÜÉ¿ÎÚ¿ÈÀ ÛÂ¿ØÀÃ ¿Ç ÛÚöÆÌÇÇÃØÞ ÇÌÍ¿ÈÀ ÉÊÃ ÙÏÇÇÃÇ ÉÊÌÉ ËÏÁÙØ ÏÉÊÃÂË¿ÇÃ ÜÏÐÃ ÎÂÏÐ ÉÊÃ ÛÂ¿ØÀÃ Ø¿ÏØÃÇæ

óÎÎ¿Ü¿ÃÈÜÚ ¿Ç ¿ÈÜÂÃÌÇ¿ÈÀ Ë¿ÉÊ ÉÊÃ ÏÁÉÆÁÉ ÆÏËÃÂÞ ÌÈØ ¿É ¿Ç Ê¿ÀÊÃÂ ÎÏÂ ÙÏËÃÂ ÙÃÍÃÙÇ ÏÎ ¿ÈÆÁÉ ÍÏÙÉÌÀÃæ ¾ÏÂ ßàá â ðää åÞ ÉÊÃ

ÐÃÌÇÁÂÃØ ÆÃÌÝ ÃÎÎ¿Ü¿ÃÈÜÚ *âãã3 ÌÉ +,-.âðð4 – ÌÛÏÍÃ ÉÊÌÉ ÉÊÃ ÏÍÃÂÙÏÌØ ÆÂÏÉÃÜÉ¿ÏÈ ËÌÇ ÌÜÉ¿ÍÌÉÃØæ

ÓÊÃ ÉÃÐÆÃÂÌÉÁÂÃ ÏÎ ÉÊÃ ÐÌ¿È ÜÏÐÆÏÈÃÈÉÇ ÏÎ õ/0 ÛÏÌÂØ ÊÌÇ ÛÃÃÈ ÐÃÌÇÁÂÃØÞ ÈÌÐÃÙÚ ÉÊÃ Ñ¿Ò ñòÑ¾óÓ 5678Þ ÉÊÃ ¾ÙÚÛÌÜÝ

ÉÂÌÈÇÎÏÂÐÃÂ ÌÈØ ÉÊÃ ÇÃÜÏÈØÌÂÚ Ø¿ÏØÃ 59:;<æ ÓÊÃ ÐÃÌÇÁÂÃÐÃÈÉÇ ËÃÂÃ ÆÃÂÎÏÂÐÃØ ÁÇ¿ÈÀ ÌÈ ¿ÈÎÂÌÂÃØ ÜÌÐÃÂÌæ ÓÊÃ ÉÊÃÂÐÌÙ

¿ÐÌÀÃÇ ÌÂÃ ÆÂÃÇÃÈÉÃØ ¿È ¾¿ÀÁÂÃ Äãæ ÓÊÃÚ ËÃÂÃ ÉÌÝÃÈ ÌÉ ÂÏÏÐ ÉÃÐÆÃÂÌÉÁÂÃÞ ßàáâãää å ÌÈØ +,-.â=ä4æ ÓÊÃ ÜÌÇÃ

ÉÃÐÆÃÂÌÉÁÂÃ ÏÎ ÉÊÃ Ñ¿Ò ñòÑ¾óÓ 5ÑÆÄ8 ¿Ç ÌÂÏÁÈØ ã=°ÒÞ ÃÍÃÈ Ë¿ÉÊÏÁÉ ÉÊÃ ÁÇÃ ÏÎ ÌÈ Ã>ÉÃÂÈÌÙ ÊÃÌÉÇ¿ÈÝ ÌÈØ Ë¿ÉÊÏÁÉ ÎÏÂÜÃØ

ÍÃÈÉ¿ÙÌÉ¿ÏÈæ ÓÊÃ ÉÃÐÆÃÂÌÉÁÂÃ ÏÎ ÉÊÃ ¾ÚÛÌÜÝ ÉÂÌÈÇÎÏÂÐÃÂ 5ÑÆÔ8Þ ÂÃÀ¿ÇÉÃÂÃØ ÏÈ ÉÊÃ Ë¿ÈØ¿ÈÀ ÜÏÂÈÃÂÞ ¿Ç ÇÙ¿ÀÊÉÙÚ ÌÛÏÍÃ 1ä°Òæ

ÓÊÃ ÐÃÌÇÁÂÃØ ÉÃÐÆÃÂÌÉÁÂÃ ÏÎ ÉÊÃ ÏÁÉÆÁÉ Ø¿ÏØÃ 5ÑÆð8 ËÌÇ ÌÂÏÁÈØ ?@°Òæ
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������ �E – F������� ����� � ��� GHI ����� �� ������� JK ����� ������� ������!

������ �� – L���������� ������������ ��� ���� ���������� � ��� GHI �����!
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n  hRooSW^

pqrs tuvwxyz{ |}ysyz{yt {qy tysr~z |}uvytw}y u� �z �w�r�r�}� |u�y} sw||��� ��syt uz �����v� {u|u�u~�� �uvwsyt uz

rztws{}r�� �||�rv�{ruzs �s �w�r�r�}� |u�y} sw||��� ��rz ty�rvys u� {qrs tysr~z �}y {qy �r� �����p ��p������� �r{q �y}�

�u� uz }ysrs{�zvy� �zt {qy �w�sr }ysuz�z{ vuz{}u��y} ������������ pqy� yz���y � srx|�y y�yv{}rv�� �zt {qy}x�� tysr~z�

}ytwvrz~ {qy �xuwz{ u� ty�rvys� �zt ��urtrz~ {qy wsy u� qy�{�srz� �u} {qy �����v� s�r{vq�

��|y}rxyz{�� {ys{s rz {qy ��  �u�}t |}u�yt {qy u|y}�{ruz |}rzvr|�y u� {qy �w�sr }ysuz�z{ vuz{}u��y}� pqy}x�� �zt y��rvryz{

xy�sw}yxyz{s squ�yt ��su {qy }ytwvyt �xuwz{ u� �ussys rz {qy �r� �����p� |}u�rz~ r{ rs {qy }r~q{ vqurvy �u} �w�r�r�}�

sw||�rys rz ¡�|q�sy rztws{}r�� s�s{yxs�

¢  £X¤XWXZ`XT

¥�¦ ��{�sqyy{ u� ��p������ q{{|§¨¨����}uqx�vux¨�y�¨~�u���¨t�{�sqyy{¨��p������¨sv{�q��z©�y

¥�¦ ��{�sqyy{ u� ����������� vuz{}u��y} ��xr��� ���r����y �{§

q{{|§¨¨����}uqx�ty¨�y�¨ty¨|}utwv{s¨�¨|}utwv{¨�����������

¥¡¦ �||�rv�{ruz �u{y “����������� sy}rys ªw�sr�«ysuz�z{ vuz�y}{y} pyvqzrv�� �ysr~z”� ���r����y �{§

q{{|§¨¨}uqx�s�}uqx�vux¨yz¨|}utwv{s¨t�{��uu�¨�||�rzu{y¨rv¨|u�y}¨�vtv¬vuz�y}{y}¨�t��������¬�||�r�y�|t�
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ËÌÌµ·Í²Î ËÏ Ð´²Ñ°´» ±²Íµ ½¯´´µ·¸ ½°º½¯º°¸²¶· µÒ¯°¸²¶·Ï

ÓÔÕÖ Ö×ØÙÕÚÛ ÜÝ×Ö×ÛÙÖ ÙÔ× ÖÙ×ÜÖ ÙÚ Ý×ÞØÔ ÙÔ× ×ßàÞÙÕÚÛ àÖ×á ÙÚ ØÞâØàâÞÙ× ÙÔ× ãÞäÕãàã ØàÝÝ×ÛÙ ÙÔÝÚàåÔ ÙÔ× ÜÝÕãÞÝæ çÕÛáÕÛå

Úè ÙÔ× éâæêÞØë ÙÝÞÛÖèÚÝã×Ýì íÙ ÖÙÞÝÙÖ èÝÚã ÙÔ× ÙÕã× ×ßàÞÙÕÚÛÖ áàÝÕÛå éâæêÞØë ÚÜ×ÝÞÙÕÚÛ – Ö×× éÕåàÝ× îïì

ðÖ çÚÝÖÙ ØÞÖ× ÔÞñ× ÙÚ ê× àÖ×á ãÞäÕãàã âÚÞá òóôõö÷øùúûü ãÕÛÕãàã ÕÛÜàÙ ñÚâÙÞå× òýþÿ
��û ÞÛá ãÕÛÕãàã ÙÞÝå×Ù èÝ×ßà×ÛØæ
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ËÌÌµ·Í²Î mÏ Ế °·±n¶´Ñµ´ Í°¸°±Àµµ¸ °·Í Ì²½¸¯´µ±

opqr srt – uvwvxyzzw {| wyz }{~xw��}wz� o���v}� w�v~x|{��z�r

opqr sr� – �p�z �pz� ��z|w� v~� w{� �pz� ��pqyw� {| wyz o���v}� w�v~x|{��z�r
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¯°°��±�² ª³ ´��� �µ «��������

¶·¸¹ º·»¼¹ ½¹¾¿ÀÁÂÃÁÄÅ ÆÀÄÇ¼¿¹À ÆÀÄÇ¼¿¹À ÈÄÇ¹ ÉÊÊËÌÍÎËÏ
ÐÑÒ ÐÓÔÒ ÐÓÕÒ ÐÖ× ØØØ ØØØØ ØØØØ ØØØ ÙÚ
ÐÛÒ ÐÕ ÜÝÝ Þß àáâãäåæáçäèã ãéêéãèäæå ÜÝÝÞß ëìÝí îïðñïðòî óðôõöÜÝÜ÷ñø ùúû
ÐüÒ ÐÓý ëþ êß ðâåéÿèã ðéê Ý"Ýì ëþêß ÜÝ# ìÝí ðò$ öó%&ñ ""ìÝÜõÝÝþÝìì ùúû
ÐÓ� õõ Þß àáâãäåæáçäèã ãéêéãèäæå õõÞß ìÝí öó%&ñ "'ÝÝëÝ'þõÝÝÜ ùúû
ÐÓÓ õ(õ Þß ðâåéÿèã ãéê Ý"Ýì õ(õÞß )ìí *þ% &ø+ &ø+ ðõÝÜõ*þ%Üíõõì+Ý"ì,ð ùúû
ÐÓÓ�Ò ÐÖÖ ÜÝÝ-ß ðâåéÿèã ãéê Ý"Ýì ÜÝÝ-ß ìÝí *þ% öó%&ñ ""ìÝÜõõÝþÝ." ùúû
ÐÓÖÒ ÐÓ× õ(õ -ß ðâåéÿèã ãéê õ(õ-ß Ü/í &ø+ ð+ëìØ0),øõõõ+ôîî, ùúû
ÐÓÛ õ(õ -ß ðâåéÿèã ãéê Ý"Ýì õ(õ-ß ìÝí *þ% öó%&ñ ""ìÝÜõõÝþÝ"" ùúû
ÐÓüÒ ÐÖ� ëþÝ Þß àáâãäåæáçäèã ãéê ëþÝÞß )ìí öó%&ñ "'ÝÝ"ÝìþìÝÜþ ùúû
ÐÖÓ ØØØ ØØØØ ØØØØ ØØØ ÙÚ
�ÓÒ �ÖÒ �×Ò �ÑÒ
�ýÒ �ÛÒ �ÔÒ �ÕÒ
�üÒ �Ó�Ò �ÓÓÒ
�ÓÖ

1Ü÷Øà)2'Ü& %âãäè3èâå øèæ4â 1Ü÷ íè56éç íï1ñ,ô 1Ü÷Øà)2'Ü& ùúû

�Ó× ØØØ ßé5ä øèæ4â ëÝÝí Ü, %òñ÷ %ßÜÝÜ7ë1 ùúû
�ÓÑÒ �ÓÛ ØØØ 1ã6æää/ç øèæ4â 'Ýí Ü, %òñ÷ %0Ü'Ý÷Ø'Ý ùúû
�ÓýÒ �Óý� ØØØ ØØØØ ØØØØ ØØØ ÙÚ
�ÓÔ ØØØ 8â-âå øèæ4â õÝí Üö %òñ÷ +ø8í&%õÝ0 ÙÚ
�ÓÕ ØØØ óáäåé3é5ä øèæ4â ÜõÝÝí Ü, 1&÷ 1&&ñÜÜõ%7 ùúû
�Óü ØØØ 8â-âå øèæ4â õëí Üö %òñ÷ +ø8í&%õë0 ùúû
�Ö� ØØØ 1ã6æää/ç 0éååèâå øèæ4â õÝÝí )Ý, 1,î$øà1& ÷0%ß)ÝõÝÝð& ùúû
�Ö�� ØØØ ØØØØ ØØØØ ØØØ ÙÚ
�ÖÓ ØØØ 1÷7Ø,Üõ9"& 1è4â 7àø $åââ- õÝÿ, %òñ÷ 1÷7Ø,Üõ9"& ùúû
�ÖÖ Ý ò6ÿ %â5è5äæå Ý ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà89:ÝÝÝ ùúû
�ÖÖ ���Ð� ØØØ 1ã6æää/ç øèæ4â 'Ýí Ü, %òñ÷ %0Ü'Ý÷Ø'Ý ÙÚ
�Ó ØØØ ñâéä5è-/ 3æå &òõõÝ &åé-5è5äæå ,,íïø

&ñà%÷,77òô ìþë'Ýõ0Ý)þÝÝ$ ùúû
�Ö ØØØ ñâéä5è-/ 3æå &òõëþ &åé-5è5äæå òñ÷ï&à ö,Ø&õëþØÜÝÜà ÙÚ
�ýÒ �Û ØØØ ðæ--âãäæå êèäã6 ÜÝ(Ü'ÿÿ ñæåè;( à-äåç öÞåä6 '.Ü õÜ. 'ÜÝ ÝÝõ ùúû
�Ô ØØØ ñâé4âå ãæ--âãäæå ÿéáâ êèäã6 õ<ìëÿÿ )÷ .'ÜÜÝõØ'ëÝëØ,% ùúû
�ÖÓ ØØØ ðæ--âãäæå êèäã6 ìÿÿ ñæåè;( à-äåç öÞåä6 '.ÜÜÝõþÜÝÝÝõ ùúû
�Ó ØØØ ÜþÝÝí )<þ, 1ïð ÷ò1ßà& %òñ÷ 1ð&õñÜõî8 ùúû
�Ö ØØØ î9î äåé-5è5äæå ìÝí Ý(ì, %òñ÷ õ1øÜë"ë+&Üë'% ÙÚ
�× ØØØ ìÝÝí "ÝÝÿ, -æåÿéááç æ- ÷ò1ßà& ï*ô1 ï*&ôÝ"îìÝøõ ÙÚ
�ÓÒ �ÖÒ �× )(Üì , ßÞ5â )(Üì, õìÝí 7èääâá3Þ5â ëÝÝÜ)Üì ùúû
�ÑÒ �Ñ�Ò �ÛÒ �Û�Ò
�ÔÒ �ÕÒ �üÒ �Ó�

ëþÝ /ò6ÿ %â5è5äæå ëþÝ/ò6ÿ ÜõÝ' 3ææäêåè-ä %òñ÷ ÷ð%Ü"à%&ßëþÝ) ùúû
�ÓÓ ÜÝ /ò6ÿ %â5è5äæå ÜÝ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝõ ùúû
�ÓÖ�Ò �Ó×�Ò
�ÓÑ�Ò �×ýÒ �×ü Ý ò6ÿ %â5è5äæå Ý ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà89:ÝÝÝ ÙÚ
�ÓÛ ë(þ /ò6ÿ %â5è5äæå ë(þ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßëþÝÜ ùúû
�ÓÔ ))Ý / %â5è5äæå ))Ý +ò6ÿ õö íï1ñ,ô íï1ñ,ô 9%ÝõÝÝÝõÝ))Ý):%ìÝÝ ùúû
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Ù��ú �� !ú �úû������Ú� ��Ú�!�ú� ��Ú�!�ú� ÐÚ�ú ÉÊÊËÌÍÎËÏ
�ÓÔ ))Ý / %â5è5äæå ))Ý +ò6ÿ õö íï1ñ,ô íï1ñ,ô 9%ÝõÝÝÝõÝ))Ý):%ìÝÝ ùúû
�ÓÕ ÜÝÝ ò6ÿ %â5è5äæå ÜÝÝ ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝÝ ùúû
�ÖÓ ØØØ ðæ--âãäæå êèäã6 ìÿÿ ñæåè;( à-äåç öÞåä6 '.ÜÜÝõþÜÝÝÝõ ùúû
�Ó ØØØ ÜþÝÝí )<þ, 1ïð ÷ò1ßà& %òñ÷ 1ð&õñÜõî8 ùúû
�Ö ØØØ î9î äåé-5è5äæå ìÝí Ý(ì, %òñ÷ õ1øÜë"ë+&Üë'% ÙÚ
�× ØØØ ìÝÝí "ÝÝÿ, -æåÿéááç æ- ÷ò1ßà& ï*ô1 ï*&ôÝ"îìÝøõ ÙÚ
�ÓÒ �ÖÒ �× )(Üì , ßÞ5â )(Üì, õìÝí 7èääâá3Þ5â ëÝÝÜ)Üì ùúû
�ÑÒ �Ñ�Ò �ÛÒ �Û�Ò
�ÔÒ �ÕÒ �üÒ �Ó�

ëþÝ /ò6ÿ %â5è5äæå ëþÝ/ò6ÿ ÜõÝ' 3ææäêåè-ä %òñ÷ ÷ð%Ü"à%&ßëþÝ) ùúû
�ÓÓ ÜÝ /ò6ÿ %â5è5äæå ÜÝ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝõ ùúû
�ÓÖ�Ò �Ó×�Ò
�ÓÑ�Ò �×ýÒ �×ü Ý ò6ÿ %â5è5äæå Ý ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà89:ÝÝÝ ÙÚ
�ÓÛ ë(þ /ò6ÿ %â5è5äæå ë(þ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßëþÝÜ ùúû
�ÓÔ ))Ý / %â5è5äæå ))Ý +ò6ÿ õö íï1ñ,ô íï1ñ,ô 9%ÝõÝÝÝõÝ))Ý):%ìÝÝ ùúû
�ÓÕ ÜÝÝ ò6ÿ %â5è5äæå ÜÝÝ ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝÝ ùúû
�Óü ÜÝ ò6ÿ %â5è5äæå ÜÝ ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝ%Ý ùúû
�Ö� ëþ /ò6ÿ %â5è5äæå ëþ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßëþÝõ ùúû
�ÖÓÒ �ÖÓ� ) ò6ÿ %â5è5äæå 3ææäêåè-ä ÜÝõÝ öè4â %òñ÷ 7&%ìÝó89ß)%ÝÝ ùúû
�ÖÓ� '(" ò6ÿ %â5è5äæå 3ææäêåè-ä ÜÝõÝ öè4â %òñ÷ 7&%ìÝó89ß'%"Ý ùúû
�ÖÖÒ �×Õ Ý ò6ÿ %â5è5äæå Ý ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà89:ÝÝÝ ùúû
�Ö× ÜõÝ /ò6ÿ %â5è5äæå ÜõÝ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜõÝ) ùúû
�ÖÑÒ �×� Üõ /ò6ÿ %â5è5äæå Üõ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜõÝõ ùúû
�Öý )ÝÝ ò6ÿ %â5è5äæå )ÝÝò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ß)ÝÝÝ ùúû
�ÖÛÒ �×Ô Ü/ò6ÿ %â5è5äæå Ü/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝÜ ùúû
�ÖÔ Üì/ò6ÿ %â5è5äæå Üì/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜìÝõ ùúû
�ÖÕ Ü"Ý/ò6ÿ %â5è5äæå Ü"Ý/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜ"Ý) ùúû
�Öü ìÜ/ò6ÿ %â5è5äæå ìÜ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßìÜÝõ ùúû
�×Ó ØØØ ØØØØ ØØØØ ØØØ ÙÚ
�×Ñ ë(þ/ò6ÿ %â5è5äæå ë(þ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßëþÝÜ ÙÚ
�×Û ÜÝ/ò6ÿ %â5è5äæå ÜÝ/ò6ÿ Ý"Ýì 3ææäêåè-ä %òñ÷ ÷ð%ÜÝà%&ßÜÝÝõ ÙÚ
	Ó ØØØ ß7ç=éã/ &åé-53æåÿâå öó%&ñ þìÝ)Ü')Ü" ùúû

Ó ØØØ ,ðøð 3áç=éã/ 4åè>âå 3æå 1ïð ÷ò1ßà& %òñ÷ 0øþ'"õ ùúû

Ö ØØØ ì/í òêäæãæÞêáâå 1ñ,%9 9ð"Üþ*îîï9Ýß ùúû

× ØØØ íæáäé?â åâ3âåâ-ãâ õ(ë.í &ï &7ë)Ü,ïø08% ùúû
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¯°°��±�² ³ ¯��������]� ©������° ª��¡�����

^_`a abcd`ef ghbabfda if ijdbhfid`kb adihdlmg c`hcm`dhn opqrs teh d_b puv weihxy zd i`{a de hbxmcb d_b adihdlmg d`{b|

ike`x`f} id d_b ai{b d`{b b~dhi jeaaba ce{`f} the{ d_b adihdlmg hba`adeh x`k`xbhy ^_b �eh�`f} gh`fc`gjb et d_b pqr `a

xbg`cdbx `f �`}y �y�y

���� ��� – ���� ��������� �� ��� ����������� �������� ��������� ���� �

¡mh`f} adihdlmg i cmhhbfd tje�a the{ `fgmd cigic`deh ¢£ d_hem}_ d_b xbgjbd`ef {exb ¤¥q��^ ¦§ ofeh{ijjnlefsy ^_`a

cmhhbfd �`jj c_ih}b d_b ¨©© cigic`deh ¢ªªy ^_b }idb g`f et ¦§ `a ceffbcdbx `f d_b {`xxjb et d_b hba`adeh x`k`xbh teh{bx wn

«§¬ ifx «§y pa d_b kejdi}b ekbh ¢ªª `fchbiaba| d_b }idb kejdi}b et ¦§ wbce{ba fb}id`kb �`d_ hbagbcd de `da aemhcb

kejdi}by ®_bf d_hba_ejx kejdi}b et ¦§ `a ic_`bkbx| `d dmhfa etty ¯ba`adeha «§¬ ifx «§| ifx °bfbh x`exb ±ª² ihb

x`{bfa`efbx ae d_id ¨©© ic_`bkba d_b {`f`{m{ kijmb ou³´¥s teh d_b cefdhejjbh de adihdy �he{ d_`a ge`fd| cefdhejjbh �`jj wb

tbx wn d_b im~`j`ihn �`fx`f}| ifx ¦§ �`jj adin ett mfd`j d_b fb~d adihdlmgy ¡`exb ±µµ `a gjicbx de ike`x jeaaba d_hem}_ «§¬

ifx «§ itdbh adihdlmgy

^_b x`{bfa`ef`f} et pqr adihda the{ d_b c_e`cb et d_b ¤¥q��^ ¦§y q`fcb a`j`cef �� â hidbx teh ¶·· ³ ihb fed iki`jiwjb| ¦§

`a ceffbcdbx de d_b {`xxjb ge`fd wbd�bbf d_b `fgmd cigic`deha ¢¬ ifx ¢£y ^_`a bfiwjba d_b ¤¥q��^ de wb hidbx de ¸·· ³y

^_b hbce{{bfxbx gihd `a zv^¹·º»¸·¡¼| the{ zv¹qy pccehx`f} de xidia_bbd| d_b d_hba_ejx kejdi}b _ia {`f`{m{ ifx

{i~`{m{ jbkbja et l½ ³ ifx l¼ ³| hbagbcd`kbjny ^_b {`f`{m{ ¨©© kejdi}b teh d_b cefdhejjbh de adihd `a ¾¨¿À Á ¼· ³ o{i~s|

ifx d_b ekbhkejdi}b ghedbcd`ef et ¨©© `a ¥³Â Á ¼Ãy¸ ³ o{`fsy

¡mh`f} adihdlmg| d_b kejdi}b ekbh hba`adeh «§¬ `a d_b kejdi}b wbd�bbf }idb ifx aemhcb et ¦§y Än abdd`f} «§¬ Á �· �ÅÆ

ÇÈÉ Ê ËÌÍÎ Ï Ð Ñ ÒÓÔÕ ËÖ Ñ×ØØ Ù ÚÛÜÝ Ñ Þ ËÌÍÎ Ï ßÜÐ àá ÖÒâ Ñ×ØØ ã ÚÛÜÝ Ñ o¸�s

ÇÈÉ Ê ËÌÍÎ Ù ä Ñ ÒÓÔÕ ËÖ Ñ×ØØ Ï ÐåÜÝ Ñ Þ ËÌÍÎ Ù ßÜä àá ÖÒâ Ñ×ØØ ã ÐåÜÝ Ñ o¸¼s

Än ma`f} i ¼· ³ °bfbh x`exb ia ±ª²| d_b t`had cefx`d`ef `a imde{id`cijjn aid`at`bxy

�eh d_b abcefx cefx`d`ef| d_b cmhhbfd d_hem}_ «§¬ cif wb cijcmjidbx iaÆ

ËÌÍÎ ã
æçèèéæêëëìæêèí

ÌÍÎéÌÍî
o¸ïs
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óôõ

ö÷ øùù úûü
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()*+) ,-./0 123

456 7
89:; <=>:? <@8><

>:A BC D EF GH I 456 7 JKL GH MNOP

Q)20-R S.,T- U2V WXY Z O[\ ]^[

_*`[ a[b cV-0-R10 1)- d.S-U2Ve0 2U 1)- 01.V1fTc 2U 1)- ghi j2.V/k /2R- jl 01.R/.V/ +2RU*`TV.1*2R .R/ d*1) gmQ[ n1 *0

c200*j,- 12 2j0-VS- 1).1 1)- 01.V1fTc 1*e- *0 V-/T+-/ jl . U.+12V 2U opp[ q2V-2S-Vk 0*R+- 1)- 01.V1fTc V-0*01*S- /*S*/-V *0 R21

T0-/ *R gmQk 1)- ,200-0 +.T0-/ jl 1)20- V-0*012V0 .V- R21 cV-0-R1 *R 1)- gmQ +2RU*`TV.1*2R

rstu vuw – xyz{|}~sy� �� ~z{ ��� ��}�� �s~z }�~{��}~s�{ �~}�~��� ys�y�s~�� ��x��u

�)- UT,, 0+)-e.1*+ 2U ghi j2.V/ d*1) *ec,-e-R1-/ gmQ *0 /-c*+1-/ *R _*`[ a[�[ �-S*+-0 /*UU-V-R1 UV2e 2V*`*R., 0+)-e.1*+0

.V- /V.dR *R . /*UU-V-R1 +2,2V[ �,-.0- R21- 1)-l .V- R21 .00-ej,-/ *R 1)- 2V*`*R., j2.V/[ �2d-S-Vk 1)-*V V-0c-+1*S-

U221cV*R10 .V- cV-0-R1 2R 1)- j2.V/k .00Te*R` 1)- /-S*+-0 `*S-R *R 1)- j*,, 2U e.1-V*.,0 ,*01 – 0-- gcc-R/*� Q[

nR .//*1*2R 12 -�1V. +2ec2R-R10k 1)- V-0*012V0 WX� .R/ W�� eT01 j- V-e2S-/[ _*R.,,lk j-U2V- ��� *0 c,.+-/k 1)- 2V*`*R.,,l

02,/-V-/ p ^ V-0*012V eT01 j- V-e2S-/[

rstu vu� – xyz{|}~sy� �� ~z{ ��� ��}�� �s~z }�~{��}~s�{ �~}�~��� ys�y�s~�� ��x��u
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¡¢ £¤¥ ¦§¨©ª«¬¦©§ ®©§¬¦§¥¯ ¤¥ª¥¦§ ¦° °±²³¥® © ®¤¬§´¥ µ¦¤©± §©¦®¥¶

·¢ ¸¥¨©ª¥ ¹©± ±°¥ ©±ª ºª©¯±®°» ¼½¥¬°¥ ®©§¬® ©±ª °¬½¥° ª¥¼ª¥°¥§¬¦¾¥ ¬§¯ ¾¥ª¦¨¹ ¤¥ ½¬¥° °¼¥®¦¨¦®¬¦©§°¿

À¢ Á½¤©±´¤ ÂÃÄÅ ¦° ®©§¦§±©±°½¹ µ©ªÆ¦§´ © ¦«¼ª©¾¥ ¼ª©¯±® ª¥½¦¬²¦½¦¹ ¬§¯ Ç±¬½¦¹» °¥«¦®©§¯±®©ª° ®¬§ ²ª¥¬Æ

¯©µ§ ¬§¯ «¬½¨±§®¦©§ ¯±¥ © ¾¬ª¦©±° ¨¬®©ª°¶ £¤¥ª¥¨©ª¥» ¦§ ©ª¯¥ª © ¼ª¥¾¥§ ¼¥ª°©§¬½ ¦§³±ª¹ ©ª ¨¦ª¥ ¬ª¦°¦§´

¨ª©« ¨¬¦½±ª¥» ¼½¥¬°¥ ¬Æ¥ °¬¨¥¹ «¥¬°±ª¥° °±®¤ ¬° ®©«¼½¹¦§´ µ¦¤ ¤¥ ¯¥ª¬¦§´ ®¤¬ª¬®¥ª¦°¦®°» ¦«¼½¥«¥§¦§´

ª¥¯±§¯¬§ ¬§¯ ¨¦ª¥ ¼ª¥¾¥§¦©§ ¯¥°¦´§°» ¬§¯ ±¦½¦È¦§´ ²¬®Æ±¼° ¬§¯ ¨¬¦½É°¬¨¥ ¼ª©®¥¯±ª¥°¶ ÂÃÄÅ °¤¬½½ ¤¬¾¥ §©

ª¥°¼©§°¦²¦½¦¹ ¨©ª ¬§¹ ¯¬«¬´¥° ¬ª¦°¦§´ ©± ©¨ ¤¥ ±°¥ ©¨ ©±ª º©¯±®° ²¥¹©§¯ ¤¥ ª¬¦§´ °¼¥®¦¨¦¥¯ ²¹ ÂÃÄÅ¶

Ê¢ ËÌ¬«¼½¥° ©¨ ¬¼¼½¦®¬¦©§ ®¦ª®±¦°» ®¦ª®±¦ ®©§°¬§° ¬§¯ ¬§¹ ©¤¥ª ¦§¨©ª«¬¦©§ ®©§¬¦§¥¯ ¤¥ª¥¦§ ¬ª¥ ¼ª©¾¦¯¥¯

©§½¹ © ¦½½±°ª¬¥ ¤¥ °¬§¯¬ª¯ ±°¬´¥ ¬§¯ ©¼¥ª¬¦©§° ©¨ ¤¥ ºª©¯±®°¶ £¤¥ ¼¥ª¦¼¤¥ª¬½ ®©§¯¦¦©§° «±° ²¥ ¬Æ¥§

¦§© ¬®®©±§ µ¤¥§ ¯¥°¦´§¦§´ ®¦ª®±¦° ¨©ª «¬°° ¼ª©¯±®¦©§¶

Í¢ £¤¥ ¥®¤§¦®¬½ ¦§¨©ª«¬¦©§ °¼¥®¦¨¦¥¯ ¤¥ª¥¦§ ¦° ¦§¥§¯¥¯ ©§½¹ © °¤©µ ¤¥ ¹¼¦®¬½ ¨±§®¦©§° ©¨ ¬§¯ ¥Ì¬«¼½¥° ©¨

¬¼¼½¦®¬¦©§ ®¦ª®±¦° ¨©ª ¤¥ ºª©¯±®°¶ ÂÃÄÅ ¯©¥° §© ´ª¬§ ¹©±» ¥Ì¼½¦®¦½¹ ©ª ¦«¼½¦®¦½¹» ¬§¹ ½¦®¥§°¥ © ±°¥ ©ª

¥Ì¥ª®¦°¥ ¦§¥½½¥®±¬½ ¼ª©¼¥ª¹ ©ª ©¤¥ª ª¦´¤° ¤¥½¯ ²¹ ÂÃÄÅ ©ª ¬§¹ ©¤¥ª ¼¬ª¦¥°¶ ÂÃÄÅ °¤¬½½ ¤¬¾¥ §©

ª¥°¼©§°¦²¦½¦¹ µ¤¬°©¥¾¥ª ¨©ª ¬§¹ ¯¦°¼±¥ ¬ª¦°¦§´ ©± ©¨ ¤¥ ±°¥ ©¨ °±®¤ ¥®¤§¦®¬½ ¦§¨©ª«¬¦©§¶

Î¢ £¤¥ ºª©¯±®° °¼¥®¦¨¦¥¯ ¦§ ¤¦° ¯©®±«¥§ ¬ª¥ §© ¯¥°¦´§¥¯ © ²¥ ª¬¯¦¬¦©§ ©½¥ª¬§¶

Ï¢ Ð©ª ±°¥ ©¨ ©±ª ºª©¯±®° ¦§ ¬¼¼½¦®¬¦©§° ª¥Ç±¦ª¦§´ ¬ ¤¦´¤ ¯¥´ª¥¥ ©¨ ª¥½¦¬²¦½¦¹ Ñ¬° ¥Ì¥«¼½¦¨¦¥¯ ²¥½©µ¢» ¼½¥¬°¥

®©§¬® ¬§¯ ®©§°±½ µ¦¤ ¬ ÂÃÄÅ ª¥¼ª¥°¥§¬¦¾¥ ¿ ª¬§°¼©ª¬¦©§ ¥Ç±¦¼«¥§ Ñ¦¶¥¶ ®¬ª°» °¤¦¼°» ª¬¦§°¢» ¼ª¦«¬ª¹

®©««±§¦®¬¦©§ ¥Ç±¦¼«¥§» ª¬¨¨¦® ½¦´¤°» ¨¦ª¥Ò®ª¦«¥ ¼ª¥¾¥§¦©§» °¬¨¥¹ ¥Ç±¦¼«¥§» «¥¯¦®¬½ °¹°¥«°» °¥ª¾¥ª°»

°©½¬ª ®¥½½°» ¬§¯ ¼©µ¥ª ª¬§°«¦°°¦©§ °¹°¥«°¶

Ó¢ Ô© §© ±°¥ ©±ª ºª©¯±®° ¦§ ¬¼¼½¦®¬¦©§° ª¥Ç±¦ª¦§´ ¥Ìª¥«¥½¹ ¤¦´¤ ª¥½¦¬²¦½¦¹» °±®¤ ¬° ¬¥ª©°¼¬®¥ ¥Ç±¦¼«¥§»

§±®½¥¬ª ¼©µ¥ª ®©§ª©½ °¹°¥«°» ¬§¯ °±²«¬ª¦§¥ ª¥¼¥¬¥ª°¶

Õ¢ ÂÃÄÅ °¤¬½½ ¤¬¾¥ §© ª¥°¼©§°¦²¦½¦¹ ¨©ª ¬§¹ ¯¬«¬´¥° ©ª ¦§³±ª¹ ¬ª¦°¦§´ ¨ª©« §©§É®©«¼½¦¬§®¥ µ¦¤ ¤¥

ª¥®©««¥§¯¥¯ ±°¬´¥ ®©§¯¦¦©§° ¬§¯ °¼¥®¦¨¦®¬¦©§° ®©§¬¦§¥¯ ¤¥ª¥¦§¶

¡Ö¢ ÂÃÄÅ ¤¬° ±°¥¯ ª¥¬°©§¬²½¥ ®¬ª¥ © ¥§°±ª¥ ¤¥ ¬®®±ª¬®¹ ©¨ ¤¥ ¦§¨©ª«¬¦©§ ®©§¬¦§¥¯ ¦§ ¤¦° ¯©®±«¥§¶

Ä©µ¥¾¥ª» ÂÃÄÅ ¯©¥° §© µ¬ªª¬§° ¤¬ °±®¤ ¦§¨©ª«¬¦©§ ¦° ¥ªª©ªÉ¨ª¥¥» ¬§¯ ÂÃÄÅ °¤¬½½ ¤¬¾¥ §© ª¥°¼©§°¦²¦½¦¹

¨©ª ¬§¹ ¯¬«¬´¥° ¬ª¦°¦§´ ¨ª©« ¬§¹ ¦§¬®®±ª¬®¹ ©ª «¦°¼ª¦§ ©¨ °±®¤ ¦§¨©ª«¬¦©§¶

¡¡¢ º½¥¬°¥ ±°¥ ¤¥ ºª©¯±®° ¦§ ¬®®©ª¯¬§®¥ µ¦¤ ¬§¹ ¬¼¼½¦®¬²½¥ ¥§¾¦ª©§«¥§¬½ ½¬µ° ¬§¯ ª¥´±½¬¦©§°» °±®¤ ¬° ¤¥

Â©Ä× Ô¦ª¥®¦¾¥¶ Ð©ª «©ª¥ ¯¥¬¦½°» ¦§®½±¯¦§´ Â©Ä× ®©«¼¬¦²¦½¦¹» ¼½¥¬°¥ ®©§¬® ¬ ÂÃÄÅ °¬½¥° ©¨¨¦®¥¶ ÂÃÄÅ

°¤¬½½ ¤¬¾¥ §© ª¥°¼©§°¦²¦½¦¹ ¨©ª ¬§¹ ¯¬«¬´¥° ©ª ½©°°¥° ª¥°±½¦§´ §©§É®©«¼½¦¬§®¥ µ¦¤ ¬§¹ ¬¼¼½¦®¬²½¥ ½¬µ° ©ª

ª¥´±½¬¦©§°¶

¡·¢ Ø¤¥§ ¼ª©¾¦¯¦§´ ©±ª ºª©¯±®° ¬§¯ ¥®¤§©½©´¦¥° ®©§¬¦§¥¯ ¦§ ¤¦° ¯©®±«¥§ © ©¤¥ª ®©±§ª¦¥°» ¹©± «±° ¬²¦¯¥

²¹ ¤¥ ¼ª©®¥¯±ª¥° ¬§¯ ¼ª©¾¦°¦©§° °¦¼±½¬¥¯ ¦§ ¬½½ ¬¼¼½¦®¬²½¥ ¥Ì¼©ª ½¬µ° ¬§¯ ª¥´±½¬¦©§°» ¦§®½±¯¦§´ µ¦¤©±
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■<High Voltage Safety Precautions> 
 

◇ Read all safety precautions before use 

  Please note that this document covers only the BD7682FJ-LB evaluation board 
(BD7682FJ-EVK-301) and its functions. For additional information, please refer to the datasheet.  

 

To ensure safe operation, please carefully read all precautions 
before handling the evaluation board 

  Depending on the configuration of the board and voltages used,  
 
Potentially lethal voltages may be generated. 
 
Therefore, please make sure to read and observe all safety precautions 
described in the red box below.

 

Before Use 

[1] Verify that the parts/components are not damaged or missing (i.e. due to the drops).  
[2] Check that there are no conductive foreign objects on the board.  
[3] Be careful when performing soldering on the module and/or evaluation board to ensure that 

solder splash does not occur. 
[4] Check that there is no condensation or water droplets on the circuit board.  

  
 During Use 

[5] Be careful to not allow conductive objects to come into contact with the board.  
[6] Brief accidental contact or even bringing your hand close to the board may result in 

discharge and lead to severe injury or death.  
Therefore, DO NOT touch the board with your bare hands or bring them too close to 
the board. 
In addition, as mentioned above please exercise extreme caution when using conductive 
tools such as tweezers and screwdrivers. 

[7] If used under conditions beyond its rated voltage, it may cause defects such as short-circuit 
or, depending on the circumstances, explosion or other permanent damages. 

[8] Be sure to wear insulated gloves when handling is required during operation. 
  
 After Use 

[9] The ROHM Evaluation Board contains the circuits which store the high voltage. Since it 
stores the charges even after the connected power circuits are cut, please discharge the 
electricity after using it, and please deal with it after confirming such electric discharge. 

[10] Protect against electric shocks by wearing insulated gloves when handling. 

 

This evaluation board is intended for use only in research and development facilities and should by 
handled only by qualified personnel familiar with all safety and operating 
procedures. 
We recommend carrying out operation in a safe environment that includes the use of high voltage 
signage at all entrances, safety interlocks, and protective glasses. 


