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�'_3��"3����

`
�	�a�b�c�

W168�dSS�8+�PSSeN�.f100�8791�PS97;N�g,2�8-,;6J1-�8791�

I=61H�h==H@H016�

M5N5�9,2L�OCPL=QR=L=STE��

U+�V767G01�.,9,>1�

ijk�

���3&���3����

W168�H+;8,H8�PL=\l�C=LS\l�J+-�=D=I�+;0@E� M5N5�9,2L�OCPL=QR=L=STE��

U+�V767G01�.,9,>1�

g1HX,;7H,0�jX+Ĥ�
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P�85H536�E%0<5IH� >A]� >Â� >A_� >A;� >A4� >AX� >A=� +*̀�

�

+*;�

M*A�

*++*�

*+?�



����������	

��


��
��������� ���������� �
���������

����������������������

�

����� !�"#��$%&"�'()*+,�

-./0�1����2
�-./0�1����2
�-./0�1����2
�-./0�1����2
�-./0�1����2
�-./0�1����2
�-./0�1����2
�-./0�1����2
�

� � ����  �� ���� 34� �56� �7� ��5� 8#� ���� � � ���� 7�� 9��� :4� 59��

�3� ����  8� ��5� 3�� �6�� �:� ���� 4�� ���� �3� ���� 78� 95�� :�� 5�6�

��� ��9�  4� ���� 37� �65� �#� ��;� 4 � ���� ��� ���� 74� 9;�� :7� 565�

�8� ��5�  �� ���� 3:� �;�� 8�� �99� 43� ���� �8� �9�� 7�� ���� ::� 6���

�4� ����  7� ��5� 3#� �;�� 8 � ���� 4�� ��6� �4� ���� 77� ��;� :#� 6�9�

��� ����  :� �9�� ��� ���� 83� ��5� 48� �95� ��� �59� 7:� ���� #�� 6�9�

�7� ��9�  #� �9�� � � ��9� 8�� �5�� 44� ��9� �7� �65� 7#� ��;� # � 6���

�:� ��6� 3�� �96� �3� ���� 88� �6�� 4�� �5�� �:� �;;� :�� ��9� #3� 665�

�#� ���� 3 � ���� ��� ��9� 84� �65� 47� �6�� �#� 9��� : � �6�� #�� ;�;�

 �� ���� 33� ��9� �8� ���� 8�� �;�� 4:� �;�� 7�� 9��� :3� �;6� #8� ;���

  � ��5� 3�� ��;� �4� ���� 87� ���� 4#� ���� 7 � 9��� :�� 5�9� #4� ;9��

 3� ���� 38� �5�� ��� ���� 8:� ��;� ��� ���� 73� 9�;� :8� 5��� #�� ;5��

�

�

�<=->?.=�@�/0�-1?
>?.=�

ABCDEF'�FG(B(F'+BHI('HCJ�

K'(JD(BD�L(*E+M�CN�JCOHJ(*�B+MHM'(JF+�(B+�'(P+J�NBCO�'G+�"38Q"#��M+BH+M�NCB�B+MHM'CBM�RH'G�(�'C*+B(JF+�CN�
S !T�S4!U�VG+�L(*E+M�CN�'G+�"38Q"#��M+BH+M�(B+�HJ�(FFCBD(JF+�RH'G�WX"$�YE)*HF('HCJ������ZU�

�

&+B('HJ[�FEBL+�

VG+�YCR+B�'G('�'G+�B+MHM'CB�F(J�DHMMHY('+�D+Y+JDM�CJ�'G+�CY+B('HJ[�'+OY+B('EB+\�M++�]H[U3�

�
]H[EB+�3�� (̂_HOEO�DHMMHY('HCJ�HJ�Y+BF+J'([+�CN�B('+D�YCR+B�(M�(�

NEJF'HCJ�CN�'G+�(O)H+J'�'+OY+B('EB+�

�

�

�

�

�



����������	

��


��
��������� ���������� �
���������

����������������������

�

��� !" #�

$%&'�'()*+,+-.�*)-�/+�0-�*+1),&*�23/2.1).+2�)-4�'1&-.+45*&1*3&.�/0)142�67$829:�

;(+*.1&*)(�*0--+*.&0-�.0�.%+�*&1*3&.�&2�/<�&-4&=&43)(�20(4+1&->�*0-4&.&0-:�

?%+�+-4�.+1,&-).&0-2�>3)1)-.++�)�1+(&)/(+�*0-.)*.:��

�

�

������
��@A�B�@A�C@��D�@AC�C�@�E�

F:�71043*.2�)1+�1+*0,,+-4+4�.0�/+�32+4�3'�G&.%&-�.G0�<+)12�2&-*+�0'+1).&0-�4).+�)2�+-231+4�2%+(H�(&H+:�$%+*I�
20(4+1)/&(&.<�&-�*)2+�2%+(H�(&H+�+J.+-2&0-�&2�-++4+4:�

K:�?0�2.01+�'1043*.2�G&.%�H0((0G&->�*0-4&.&0-L�

?+,'+1).31+���LM�.0�NOP$�

Q3,&4&.<���������LKO�.0�ROS�1+().&=+�%3,&4&.<�

T:�$)3.&0-L�

):�U0-V.�2.01+�'1043*.2�&-�)�*01102&=+�+-=&10-,+-.�23*%�)2�23(H&4+W�*%(01&4+�>)2W�01�)*&4:�

X.�,)<�*)32+�0J4&Y).&0-�0H�+(+*.104+W�G%&*%�+)2&(<�/+�1+23(.+4�&-�'001�20(4+1&->:�

/:�?0�2.01+�'1043*.2�0-�.%+�2%+(H�)-4�)=0&4�+J'0231+�.0�,0&2.31+:�

*:�U0-V.�+J'02+�'1043*.2�.0�+J*+22&=+�2%0*IW�=&/1).&0-W�4&1+*.�23-(&>%.�)-4�20�0-�

�

�

�

��Z[\]" #�D� ["!"� �

?%+�10/32.�*0-2.13*.&0-�0H�*%&'�1+2&2.012�)((0G2�.%+,�.0�/+�*0,'(+.+(<�&,,+12+4�&-�)�20(4+1�/).%�0H�K̂OP$�H01�FO�
2+*0-42:�?%+1+H01+W�&.�&2�'022&/(+�.0�,03-.�_31H)*+�̀03-.�a+2&2.012�0-�0-+�2&4+�0H�)�7$8�)-4�0.%+1�4&2*1+.+�
*0,'0-+-.2�0-�.%+�1+=+12+�6,&J+4�7$829:�

_31H)*+�̀03-.�a+2&2.012�)1+�.+2.+4�H01�20(4+1)/&(&.<�).�KTMP$�431&->�K�2+*0-42:�?%+�.+2.�*0-4&.&0-�H01�-0�
(+)*%&->�&2�K̂OP$�H01�TO�2+*0-42:�?<'&*)(�+J),'(+2�0H�20(4+1&->�'10*+22+2�.%).�'10=&4+�1+(&)/(+�b0&-.2�G&.%03.�
)-<�4),)>+�)1+�>&=+-�&-�c&>�T:�

�



����������	

��


��
��������� ���������� �
���������

����������������������

�

�

�

�

�

�

���� !�"#$%&%'(�)*+('%�#��,%*$�+'�

�
�
-
.�//
01����1
��
�1�23/
0�3�0��

�
�
�

�

�

�

�

�
4#�5677�

�

89,'� :� ;� <� �

�

:�=>?� =!@=� A!==�  !==�

:�=B?� A! =� A!AC�  !C=�

:�AD?� A!B=� A! =� E!F=�

:�D=?�  !==� A!C=� >!B=�

:�DC?�  !F=� A!>=� F!>=�

:�DC?�GA==HI�  !F=� A!>=� F!>=�



����������	

��


��
��������� ���������� �
���������

����������������������

�

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

-../0123445�344�1/.1.�36/�73662/8�9:1�37796820;�19�1</�.7</8:4/�9=�>-?�@:A42731290�BBCDEF�731/;965�
G(�H#(�HCIJ631/8�1/K@/631:6/�630;/�L�G9M/6�(31/;965��/K@/631:6/F�#@@/6�(31/;965��/K@/631:6/N�83K@�
</31F�490;�1/6KF�CI�835.OP�Q</�1/.120;�34.9�K//1.�1</�6/R:26/K/01.�.@/72=2/8�A5�->SF�->ST�308�T>UP�

Q</�1/.1.�36/�73662/8�9:1�20�377968307/�M21<�>-?�@:A42731290�IEF�VW/79KK/08/8�A3.27�742K3127�308�K/7<302734�
69A:.10/..�1/.120;�@697/8:6/�=96�/4/7169027�79K@90/01.X�308�:08/6�.1308368�31K9.@</627�790821290.�37796820;�
19�>-?�IYYIEDBF�.:A743:./�CPZP�[04/..�91</6M2./�.@/72=2/8F�1</�=9449M20;�\34:/�.:@@42/8�L�

Q/K@/631:6/L�BC]?�19�ZC]?P�

W/4312\/�<:K28215L�̂C_�19�̀C_P�

S26�@6/..:6/L�EIab3�19�BYI�ab3�JEIY�KA36�19�BYIY�KA36OP�

S44�.948/620;�1/.1.�36/�@/6=96K/8�M21<�K2845�3712\31/8�=4:cP�

�

Q-UQ� bWd?-e[W-�J>-?�IYBBCO� W-f[>W-g-hQ�

e?�W/.2.1307/� >-?�IYBBCDB�H�T>U�?�CiYBDB�F�?43:./�̂PC��

g/3.:6/�1</�6/.2.1307/�j34:/P�

kLlB_F�TLlC_�

Q/K@/631:6/�?9/==272/01�

9=�W/.2.1307/JQP?PWO�

?43:./�̂PE�

h31:634�6/.2.1307/�7<30;/�@/6�7<30;/�20�8/;6//�7/012;638/P�

m n
o

pqp

pq prs
t

t

uuv

vv
�J@@KHw?O���

WB�L�W/.2.1307/�31�6/=/6/07/�1/K@/631:6/�

Wi�L�W/.2.1307/�31�1/.1�1/K@/631:6/�

1BL�iCx?�

1iL�DCCyzBCCx?�

W/=/6�19��

Vf[>?{�W-k-W-h?-�eSQSX�

U<961�12K/�9\/64938�

JUPQPdP|O���

?43:./�̂PBZ�

C}W31/8�@9M/6�96�g3cP�d\/64938�\9413;/�=96�C�./7P�

g/3.:6/�1</�6/.2.1307/�3=1/6�ZY�K20:1/.�

TL�~WHW�K3cP�Ji_zYPB�O�

kL�~WHW�K3cP�JB_zYPB�O�

W/.2.1307/�19�.948/620;�

</31JWPUP�O��

?43:./�̂PBE�

[0DK9:01/8�7<2@.�79K@4/1/45�2KK/6./8�=96�BY�B./7908�20�3�

US?�.948/6�A31<�31��iIYw?��Cx?�

~WHW�K3cP��JB_zYPB�O�

09�\2.2A4/�83K3;/�

�

U948/63A24215�

?43:./�̂PB̀�

[0DK9:01/8�7<2@.�79K@4/1/45�2KK/6./8�=96�ilYPC./7908�20�

3�US?�.948/6�A31<�31�îCw?liw?�
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UÎ6�C2332XIH25J�IH�KIY_̀\<[W� E�7� =6:�7� EZ@�7� EZ@�7� =Z9�7� =ZE�7� =Z:�7�
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��C@�@���h��e@V�� FGgG� FHgG� FGGG� IJGF� M̀GH� M̀GL�



��
����������	

��


��
�������� ��������������������� ���� �!�!"�

�

�����#���$�%&��'#
�#���


��()*��*	���*�
�+,��+�-�

./012032�405678�9:�19;<105�378<8/01=7�037�/0>71�:39;�/?7�@AB�C�@DE�873<78�:93�378<8/938�F</?�0�/957301=7�9:�
GHIJKL�GHIMKI�N?7�405678�9:�/?7�@DEO@AB�873<78�037�<1�0==93201=7�F</?�PQ@R�S6T5<=0/<91�BHHBUVI�

�

%
���+-��

N?7�S9F73�/?0/�/?7�378<8/93�=01�2<88<S0/7�27S7128�91�/?7�9S730/<1W�/7;S730/637X�877�Y<WID�

�
Y<W637�DI�Z0[<;6;�2<88<S0/<91�<1�S73=71/0W7�9:�30/72�S9F73�

\8�0�:61=/<91�9:�/?7�0;T<71/�/7;S730/637�

�

�

]����#�̂ �

_67�/9�/?7<3�37=/01W6503�8?0S78�012�8;055�/957301=78L�.63:0=7�Z961/0T57�̀78<8/938�037�86</0T57�:93�?0125<1W�Ta�
06/9;0/<=�S50=7;71/�8a8/7;8I�

R?<S�S50=7;71/�=01�T7�91�=730;<=�86T8/30/78�012�S3<1/72b=<3=6</�T90328�cdRe8fI�

@57=/3<=05�=9117=/<91�/9�/?7�=<3=6</�<8�Ta�<12<4<2605�895273<1W�=912</<91I�

�

�

������
��-(���-(�+-����-(+�+�-�g�

MI�d3926=/8�037�37=9;;71272�/9�T7�6872�6S�F</?<1�/F9�a7038�8<1=7�9S730/<91�20/7�08�7186372�8?75:�5<:7I�R?7=>�
8952730T<5</a�<1�=087�8?75:�5<:7�7[/718<91�<8�177272I�

DI�N9�8/937�S3926=/8�F</?�:9559F<1W�=912</<91h�

N7;S730/637���hJ�/9�EHiR�

j6;<2</a���������hDH�/9�kHK�3750/<47�?6;<2</a�

UI�R06/<91h�

0I�_91l/�8/937�S3926=/8�<1�0�=93398<47�714<391;71/�86=?�08�865:<27L�=?593<27�W08L�93�0=<2I�

Q/�;0a�=0687�9[2<m0/<91�9:�757=/3927L�F?<=?�708<5a�T7�37865/72�<1�S993�895273<1WI�

TI�N9�8/937�S3926=/8�91�/?7�8?75:�012�049<2�7[S98637�/9�;9<8/637I�

=I�_91l/�7[S987�S3926=/8�/9�7[=788<47�8?9=>L�4<T30/<91L�2<37=/�8615<W?/�012�89�91I�

�

�



��
����������	

��


��
�������� ���������������������  ���!�"�"#�

�

��$%&'( )��� %(�(� �

*+,�-./012�3.412-0325.4�.6�3+57�-,1512.-1�899.:1�2+,;�2.�/,�3.;79,2,9<�5;;,-1,=�54�8�1.9=,-�/82+�.6�>?@AB�6.-�C@�
1,3.4=1D�*+,-,6.-,E�52�51�7.115/9,�2.�;.042�F0-683,�G.042�H,1512.-1�.4�.4,�15=,�.6�8�IBJ�84=�.2+,-�=513-,2,�
3.;7.4,421�.4�2+,�-,K,-1,�L;5M,=�IBJ1ND�

F0-683,�G.042�H,1512.-1�8-,�2,12,=�6.-�1.9=,-8/5952<�82�>OPAB�=0-54Q�>�1,3.4=1D�*+,�2,12�3.4=525.4�6.-�4.�
9,83+54Q�51�>?@AB�6.-�O@�1,3.4=1D�*<75389�,M8;79,1�.6�1.9=,-54Q�7-.3,11,1�2+82�7-.K5=,�-,958/9,�R.5421�:52+.02�
84<�=8;8Q,�8-,�Q5K,4�54�S5Q�OD�

�

�

�

�

S5Q�OD�H,3.;;,4=,=�TH�-,69.:�1.9=,-54Q�7-.659,�6.-�

FG*�7-.3,11�:52+�F4UQB0�1,-5,1�1.9=,-�7812,�

�

�

�

�

�

�

�

�

�

�

�



��
����������	

��


��
�������� ���������������������  ���!�"�"#�

�

�$���� %�&$'�(&$)$ ���

*++,-./0112�011�.,+.+�03,�4033/,5�67.�044635/-8�.6�.9,�+49,571,�6:�;*<�=7>1/40./6-�??@ABC�40.,8632�
D��E���E@FG30.,5�.,H=,30.73,�30-8,�I�D6J,3��0.,8632��,H=,30.73,C��==,3��0.,8632��,H=,30.73,K�50H=�
9,0.C�16-8�.,3HC�@F�502+LM�N9,�.,+./-8�01+6�H,,.+�.9,�3,O7/3,H,-.+�+=,4/:/,5�>2�*;PC�*;PQ�0-5�Q;RM�

N9,�.,+.+�03,�4033/,5�67.�/-�0446350-4,�J/.9�;*<�=7>1/40./6-�FBC�ST,46HH,-5,5�>0+/4�41/H0./4�0-5�H,490-/401�
36>7+.-,++�.,+./-8�=364,573,�:63�,1,4.36-/4�46H=6-,-.+S�0-5�7-5,3�+.0-5035�0.H6+=9,3/4�46-5/./6-+�044635/-8�
.6�;*<�FUUFBA?C�+7>4107+,�@MVM�W-1,++�6.9,3J/+,�+=,4/:/,5C�.9,�:6116J/-8�X017,�+7==1/,5�I�

N,H=,30.73,I�?@Y<�.6�V@Y<M�

T,10./X,�97H/5/.2I�Z@[�.6�\@[M�

P/3�=3,++73,I�BF]̂0�.6�?UF�]̂0�GBFU�H>03�.6�?UFU�H>03LM�

P11�+615,3/-8�.,+.+�03,�=,3:63H,5�J/.9�H/512�04./X0.,5�:17_M�

�$��� 
&��$%�&$�̀��$���)$���%�
&$'�(&$)$ ��

&
�a�����

*1,4.3/401�<90304.,3/+./4+�

�

�(���"�b!bc�b��d�

<107+,�ZMB�

�

A�e<�3,+/+.0-4,�X017,+�H,0+73,H,-.�

A�N,H=,30.73,�<6,::/4/,-.�6:�T,+/+.0-4,�GNM<MTL�

f0.7301�3,+/+.0-4,�490-8,�=,3�490-8,�/-�5,83,,�
4,-./8305,M�

g h
i

jkj

jk jlm
n

n

oop

pp
�G==HEq<L����.?�I�rUs<t@s<A?s<�

T?�I�T,+/+.0-4,�0.�3,:,3,-4,�.,H=,30.73,�

Tr�I�T,+/+.0-4,�0.�.,+.�.,H=,30.73,�

u/.9/-�.9,�+=,4/:/,5�.61,30-4,�

T,:,3�.6�vwW;<x�T*y*T*f<*�

ePNPz�

T,+/+.0-4,�.6�+615,3/-8�

9,0.GTMRM{L��

)(D!��%!"�"�
|
�	�}�"b��

W-AH67-.,5�49/=+�46H=1,.,12�/HH,3+,5�:63�

?U~?+,46-5�/-�0�RP<��

+615,3�>0.9�0.��r\U�~@�<�

�TET�H0_M��G?MU[tUMU@�L�

-6�X/+/>1,�50H08,�

�

R615,30>/1/.2�

�!��%!��"�

0L��0],�.9,�+0H=1,�:63�?@@q<�5J,11�./H,�Z93+E�+615,3�
5/==/-8�rV@q<�E�@+,4M�

>L�R.,0H�.9,�+0H=1,�5J,11�./H,�?�9673E�+615,3�5/==/-8��

rFUq<�E�\+,4M�

�@[�46X,308,�H/-MC�8665�

./--/-8�0-5�-6�X/+/>1,�50H08,�

N,H=,30.73,�4241/-8�

�$�%""�

)
�	�}���!b�#�

?UUU�4241,+C�A@@q<���t?@@q<C�5J,11�./H,�@�?UH/-� �TET�H0_M��G?MU[tUMU@�L��

f6�X/+/>1,�50H08,�

�6/+.73,�T,+/+.0-4,�)(D!

��%!"�"�

|
�	�}�b���

F@�rq<C�BU�?UU[�T{C�?U�4241,+C�rZ�9673+E�4241,� �TET�H0_M��G?MU[tUMU@�L��
f6�X/+/>1,�50H08,�

�/0+�{7H/5/.2��

)(D!��%!"�"��

|
�	�}�b���

?UUUtZBEAU�9673+K�B@q<C�B@[�T{C�?U[�6:�6=,30./6-�

=6J,3�

�TET�H0_M��GrMU[tUM?U�L��

f6�X/+/>1,�50H08,�

�=,30./6-01��/:,��

)(D!��%!"�"���|
�	�}�b�d�

?UUUtZBEAU�9673+K�V@[�6:��6=,30./6-�=6J,3C�?r@�rq<� �TET�H0_M��GrMU[tUM?�L��

f6�X/+/>1,�50H08,�

�
�
�



��
����������	

��


��
�������� ���������������������  ���!�"�"#�

�

�

�$��� 
%��$&�%$�'��$���($���&�
%$)�*%$($ ��

%
�+�����

,-./�01231456741�

893:;741�

(*<!��&!"�"�

(
�	�=�>���

?@@@ABCDE@�/:74;F�G-6/:76�H:5I�-J�5�61231456741�

K/52L14�

K:J64:HH1I�?MMNOPQ�

RSDS�259T�NUVT@WA@T?@XY�

Z:�[-;-LH1�I525.1�

\:54I�]H19�

�$�!)"��!����

S1;-;6:4;�2:7J61I�:J�5�̂@22�.H5;;�13:9_�41;-J�

Q̀\U]SBYaL1JI-J.�:JK1�V22�b:4�?@;1KT�

RSDS�259T�NU?T@WA@T@MXY�

Z:�[-;-LH1�I525.1�

0142-J5H�;641J.6/�

�$�!)"��!��c�

4̀1;;74-d-J.�b:4K1e�?f.a�01;6�6-21e�g@h?;1KT� Z:�41254i5LH1�I525.1�:4�

412:[5H�:b�6/1�6142-J56-:J;�

0/1425H�;/:Ki�

(*<!��&!"�"�

j
�	�=�>�k�

01;6�lMM�6:�?MMPQ�D�IG1HH�6-21�?M2-JD�m59�645J;b14�6-21�

V@;1K�O@@K_KH1;�

RSDS�259T�NU?T@WA@T@MXY��

Z:�[-;-LH1�I525.1�

8no�

�$�!)"��!��"�

01;6�K:J65K6�?T@fp�U@TMfp�b:4�@B@V�:JH_Y� RSDS�259T�NU?T@WA@T@MXY��

Z:�[-;-LH1�I525.1�

n/:46�0-21�q[14H:5I�

�*���"�>!>r�>����

���s�
�#t>u�

VTM�6-21;�SQvp�:4�259T�:[14H:5I�[:H65.1a�b:4�M;1K:JI;�RSDS�259T�NUVT@WA@T?@XY��

Z:�[-;-LH1�I525.1�

w:5I�H-b1�-J�,72-I-6_��

�*���"�>!>r�>����

���s�
�#t"#�

?@@@�ABCDE@�/:74;a�H:5I1I�G-6/�SQvp�:4�p259�-J�
/72-I-6_�K/52L14�K:J64:HH14�56�B@PQNVPQ�5JI�̂@x̂MW�
41H56-[1�/72-I-6_a�?TM/:74;�:J�5JI�@TM�/:74;�:bb�

RSDS�259T�NUVWA@T?@XY��

Z:�[-;-LH1�I525.1�

w:5I�H-b1�U1JI745JK1Y�

�*���"�>!>r�>����

���s�
�#t"��

?@@@�ABCDE@�/:74;a�H:5I1I�G-6/�SQvp�:4�p259�-J�
K/52L14�K:J64:HH14�y@zV{Qa�?TM�/:74;�:J�5JI�@TM�/:74;�
:bb����

RSDS�259T�NUVWA@T?@XY��

Z:�[-;-LH1�I525.1�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



��
����������	

��


��
�������� ��������������������� ���� �!�!"�

�


��#�$%�$�


��
�����
���
&'�'&��'�(��)*+,-�.//0�

�

123,24�567� 8� 9� :� ;� <�

:;=>?� @7A>B>7C>� C7D>B>7C>� E7>>B>7@>� @7F>B>7C� =7GFB>7=>�

:;=C?� @7A>B>7C>� C7>>B>7C>� E7>>B>7@>� @7F>B>7C� =7GFB>7=>�

:;>E?� C7H>B>7C>� =7AFB>7C>� E7>>B>7@>� @7F>B>7C� =7GFB>7=>�

:;>A?� =7D>B>7C>� =7=>B>7C>� E7>>B>7@>� @7F>B>7C� =7GFB>7=>�

:;>H?� =7C>B>7=>� >7GB>7=>� E7>>B>7@>� @7F>B>7>F� =7GFB>7=>�

� � � � � �

123,24�567� I=� I>� IC� JK� L�

:;=>?� H7>>B>7=>� H7>>B>7=>� C7>>B>7=>�

=7>
>7>F>7= M

NJ �

>7AFB>7=�

:;=C?� H7>>B>7=>� H7>>B>7=>� C7>>B>7=>� >7AFB>7=�

:;>E?� H7>>B>7=>� H7>>B>7=>� C7>>B>7=>� >7AFB>7=�

:;>A?� H7>>B>7=>� H7>>B>7=>� C7>>B>7=>� >7AFB>7=�

:;>H?� C7>>B>7=>� H7>>B>7=>� C7>>B>7=>� >7H>B>7>F�

�
O

��P'Q
(�'�(��

�
1R/S6T� 8� 9� U� K�

)*+,-�.�//0� J=GE7>BC7>� JA>7>B=7>� =@7>B>7C� D7>B>7F�

�

���'(��VW�(�'�X�
�
Y� UZ,[�324,4-634�F\>>>�[]4̂322T�_63�:;=>?\�:;=C?\�:;>E?\�:;>A?7�
Y� UZ,[�324,4-634�=>\>>>�[]4̂322T�_63�:;>H?7�

K,32]-,6+�6_�_22̀�



�

����������	

��


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

�

�
�

�
 

�
�

�����!������!������!������!�������
�

�"#$!��"�$�

%&'()�*'+,�-'.&�/01('2'34�5&'6�712'28302�

9':1�;<;=>�;<=?>�=@=A>�=?=B>�=C=<�

73-9�<�53,6+'D48�E'8&�1F1,68'34G5HI�

-D+3.14�J011�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

K53481482�'4�8&'2�2&118�D01�2LMN1(8�83�(&D4.1�E'8&3L8�60'30�438'(1O�

STAGIAIRE2
distributeur



�

����������	

��


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

�

��� !"��

#$�%&'((�)*+,�'-.�(*/01�2,*/01��

3$�4*/0�5,(*'6*(*17�'-.�)1'6*(*17�

8$�9,.:;,.�)*+,�<=�=*-'(�,>:*?&,-1�

@$�4*/0�?5,;*)*<-�

A$�4*/0,5�;<&?<-,-1�'-.�,>:*?&,-1�5,(*'6*(*17�

B$�9<4%�3�C<&?(*'-1�2*10�,D,&?1*<-�ECFG�'-.�4'(</,-�=5,,�?5<.:;1)�

�

�

HI�� IJ��

K� L<2,5�):??(7��

K� LMN�

K� M*/*1'(�&,1,5�

K� C<&?:1,5�

K� L'(&1<?�;<&?:1,5)�

�

O���"I
 IJ��

P0,�5,)*)1<5)�'5,�;<-)15:;1,.�*-�'�0*/0�/5'.,�;,5'&*;�6<.7�Q'(:&*-:&�<D*.,R$�G-1,5-'(�&,1'(�,(,;15<.,)�'5,�
'..,.�'1�,';0�,-.�'-.�;<--,;1,.�67�'�5,)*)1*S,�?')1,�10'1�*)�'??(*,.�1<�10,�1<?�):5=';,�<=�10,�):6)15'1,$�P0,�
;<&?<)*1*<-�<=�10,�?')1,�*)�'.T:)1,.�1<�/*S,�10,�'??5<D*&'1,�5,)*)1'-;,�5,>:*5,.�'-.�10,�S'(:,�*)�15*&&,.�1<�
-<&*-'1,.�S'(:,�2*10*-�1<(,5'-;,�20*;0�;<-15<((,.�67�('),5�15*&&*-/�<=�10*)�5,)*)1*S,�('7,5$�

P0,�5,)*)1*S,�('7,5�*)�;<S,5,.�2*10�'�?5<1,;1*S,�;<'1$�U*-'((7V�10,�12<�,D1,5-'(�,-.�1,5&*-'1*<-)�'5,�'..,.$�U<5�
,'),�<=�)<(.,5*-/�10,�<:1,5�('7,5�<=�10,),�,-.�1,5&*-'1*<-)�*)�'�P*-�Q(,'.�=5,,R�'((<7$�

�

�

U*/�#$�C<-)15:;1*<-�<=�C0*?F9�



�

����������	

��


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

�

 !"�#�$%�%$%��%�&�'��

"�
(� )
*
������
+,�,+��,�*�

-./0.1�234� 56789� 567:9� 568;9� 568<9� 568=9�

-0>.�?3@.� 7:78�A�B::<�C� 7:8<�AB:7<C� 8;8D�A:7:DC� 8<8B�A7<8;C� 8=8:�A788DC�

E.101FGH?.�EGHI.� 78J�K�7LJ�A�MN<OM:=�1./0.1C�

E.101FGH?.�P3Q./GH?.� R84DST��R847S�

PUE�AVVWXYUC��78JZ�E�Z�7LJ� Z�R�788�VVWXYU�

LG[4�@0110VGF03H�GF�PGW\]̂8YU� 7X:�5� 7X=�5� 7X;�5� 7X78�5� 7X7<5�

LG[4�_V./GF03H�̀3QFGI.�AaU�3/�EL-C� :88̀� :88̀� 7D8̀� D̂̀� D8̀�

LG[4�3b./Q3G@�b3QFGI.�AaU�3/�EL-C� =88̀� =88̀� B88̀� 7D8̀� 788̀�

UQ0WGF0?�?GF.I3/c� DDX7DDXD<�

23F.�d�

74�Pe01�01�Fe.�WG[0WfW�b3QFGI.�FeGF�WGc�\.�?3HF0Hf3f1Qc�1fVVQ0.@�F3�Fe.�/.101F3/�.Q.W.HFT�1..�ghMU�Vf\Q0?GF03H�<877Di;j�

:4�LG[4�_V./GF03H�̀3QFGI.�d�-3�?GQQ.@�EU5 �̀AEGF.@�U3HF0Hf3f1�53/k0HI�̀3QFGI.C�01�@.F./W0H.@�\c�

�̀GQf.E.101FGH?.l3m./�EGF.@EU5` no 3/�LG[4�EU5 �̀Q01F.@�G\3b.T�me0?e.b./�01�Q3m./4�

�

�

&"p%��"q��rs*,��t�((u�

�
�,
����v� ��w��� ��w��� ������ ������ ������

x� B478�R�8478�� B478�R�847� :48�R�8478� 74<8�R�8478� 7488R848D�

�� :4<8�R�8478� 74<8�R�847� 74:D�R�8478� 84;8�R�8478� 84D8R848D�

'�� 84D8�R�84:8� 84D8�R�84:� 84=8�R�84:8� 84B8�R�8478� 84:8R8478�

'y� �84D8�R�84:8� 84=D�R�84:� 84=8�R�84:8� 84B8�R�84:8� 84:DR8478�

'� 84DD�R�8478� 84<D�R�847D� 84D�R�847D� 84=D�R�847D� 84BDR848D�

�

�

�

�

�

�

�

�

�

�

�

�

�



�

����������	

��


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

�

���� !"#$��#%&$'��

()*�+*,-,./+,�)01*�0�20.03/45*�6578*+�,.0+.-64�9-.)�:�

����� �� ;<��� =� ��  �

�>?
�@�A
�

�

BCDE:���DFDE�

BCDF��:�DFEG�

BCEH��:�EHEI�

BCEG��:�EGEJ�

BCEK��:�EKEF�

�L�
�@�A
�

M�:�M-4)�N+*2-,-/6O�

PDQ�

'
�>���R@
�@�A
�

STGUSFK:��

J�,-46-V-206.�W-4-.,�V/33/9*W�

8X�6/Y�/V��Z*+/,�

DEF[� \DEFE�

J]YK̂[� \J]KF�

FFE[� \FFEE�

���
��R@
�

_�:�̀EYIQ�

a��:�̀EYDQ�


�@b��>R��@�A
�

(�:�]c�d**3*W�

.0N-64�

�
�e>R��>�R�@�A
�

f�g�h6�80,*�i3*0W�

V+**j�

k�d**3*W�.0N*�N02l04-64:��H77�9-W.)�N0N*+�.0N-64��IOEEEN2,�N*+�]c�+**3�V/+�DFDEmDFEGmEHEImEGEJO��
������������������������������������������������������������������������������DEOEEEN2,�N*+�]c�+**3�V/+�EKEFY�

%�'no�"�

p����e��b>R��@�A
�����������>?
q�

p�;�A>�>���e��b>R���������;��>?
rs

BCttM�)0,�,07*�70+l-64�+53*�0,�Bd�uDQ��

v/7-603��+*,-,.062*� _*,2+-N.-/6�
DYSFK�,*+-*,� F�,-46-V-206.�W-4-.,�V/33/9*W�8X�v/Y�/V�Z*+/,�Yw,�xyxz{|}xy~{̀IQ�

St07N3*�
dSh�h(wv�S� KY]�� K]�� K]E�� K̂]E� K]̂E� K]Ê � K�]E�
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WFxxL_J 
 

1%, 5% 
 

Thick Film Power Chip Resistor  

Wide Termination 

Size 0612, 1225 
 

Automotive AEC Q200 Compliant 

RoHS 2 Compliant with exemption 7C-I 

Halogen free 
 
 
 
 
 
 
 
 
 
 

 

*Contents in this sheet are subject to change without prior notice. 
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FEATURE 

1. High power rating to 2W and compact size  

2. High reliability and high precision (1%) 

3. Compatible with wave and reflow soldering  

4. Suitable for lead free soldering  

5. Automotive AEC-Q200 compliant 
6. RoHS 2 compliant with exemption 7C-I and Halogen free products 

 

APPLICATION 

 Power supply  

 Industry controller  

 Digital meter, Consumer electronics, M/B  

 LED Lighting  

 Automotive devices  

 

DESCRIPTION 

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are 
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The 
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to 
nominated value within tolerance which controlled by laser trimming of this resistive layer. 

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added at 
longer sides. For ease of soldering the outer layer of these end terminations is Tin (lead free) alloy. 

 

 

 

 

Fig 1. Construction of Chip-R 
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QUICK REFERENCE DATA 
Type       Size                Rating               

at 70℃ 
(W)     

Max.               
Work 
(V)          

Max.                        
Overload 

(V)      

Resistance 
Tolerance 

Temperature 
Coefficient           
( ppm/℃) 

 Resistance                                                                                      Standard 
Resistance 

Values        
Min. 
(Ω) 

Max. 
(Ω) 

WF25L 1225 2W 200V 400V 

±1%(F) ±200 1 4.64 E24/E96 

±1%(F) ±100 4.7 1M E24/E96 

±5%(J) ±200 1 4.3 E24 

±5%(J) ±100 4.7 1M E24 

WF12L 0612 1W 200V 400V 

±1%(F) ±200 1 4.64 E24/E96 

±1%(F) ±100 4.7 1M E24/E96 

±5%(J) ±200 1 4.3 E24 

±5%(J) ±100 4.7 1M E24 

Note: 

(i) E = RP *  or Max. Working Voltage whichever is lower. 
(ii) E：Working Voltage(V)，P：Rated Power (W)，R：Resistance Value(Ω) 
(iii) Solder-pad and trace size influences should be evaluated, and board surface temperature 

should keep not exceed 105℃when working 

 

MECHANICAL DATA 

 
Unit：mm 

Type L W C D T 

WF25L 3.10±0.20 6.30±0.20 0.45±0.20 0.75±0.20 0.60±0.15 

WF12L 1.60±0.20 3.20±0.20 0.25±0.20 0.40±0.20 0.60±0.15 
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MARKING 

Each resistor is marked with a four-digit code on the protective coating to designate the nominal resistance value 
 
Example : 1000 → 100 x 100 = 100Ω 
Example : 4R70 → 4.7 x 100 = 4.7Ω 

 
 

FUNCTIONAL DESCRIPTION 

Derating curve 

The power that the resistor can dissipate depends on the operating temperature. 

 

 

 

CATALOGUE NUMBERS 

The resistors have a catalogue number starting with 

WF12 L 10R0 F T L J 

Size code 

WF25 : 1225 

WF12 : 0612 
 

Type code 

L: wide 
termination 

Resistance code 

5%, 

 E24: 2 significant digits 
followed by no. of zeros 
and a blank 

220 = 221_ 

 (“_” means a blank) 

1%,  

E24+E96: 3 significant digits 
followed by no. of zeros 

E24: 102 = 1020 

E96: 37.4K = 3742 

Tolerance 

J : 5% 

F  : 1% 

Packaging code 

T  : 7” reeled in tape 

Q: 10” Reeled taping 

G: 13” Reeled taping 

  

Termination code 

L = Sn base   
(lead free) 

Special code 

J = AEC-Q200 
compliant 
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MOUNTING 

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by 
automatic placement systems. 

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs). 

Electrical connection to the circuit is by individual soldering condition. 

The end terminations guarantee a reliable contact.  

 

SOLDERING CONDITION 

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260C for 10 
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete 
components on the reverse (mixed PCBs). 

Surface Mount Resistors are tested for solderability at 235C during 3 seconds. The test condition for no 
leaching is 260C for 30 seconds. Typical examples of soldering processes that provide reliable joints without 
any damage are given in Fig 3. 

 

 
Fig 3. Infrared soldering profile for Chip Resistors 
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TEST AND REQUIREMENTS ( AEC Q200 ) 

Test Specification 
Refer Methods 

(AEC-Q200. IEC 60115) 
DC Resistance J：±5%      

F：±1% 
AEC-Q200 TABLE 7.1 
IEC 60115-1 / JIS C 5201-1, Clause 4.5  
Measure the resistance Value. 

High Temperature 
Exposure 
(Storage) 

J：△R≦ ±(3%+0.1Ω)                                                     
F：△R≦ ±(1%+0.1Ω)                   

AEC-Q200 TABLE 7.3 
1000 hrs. @ T=155℃. Unpowered. 
Measure at 24 ±2 hours after test end. 

Temperature 
Cycling 

J：ΔR≦ ±(1%+0.05Ω) 
F：ΔR≦ ±(0.5%+0.05Ω) 
No mechanical damage. 

AEC-Q200 TABLE 7.4 
1000 Cycles (-55°C to +125°C). Measure at 24±2 
hours after test end. 

Moisture 
Resistance 

J：ΔR≦ ±(1%+0.05Ω) 
F：ΔR≦ ±(0.5%+0.05Ω) 

AEC-Q200 TABLE 7.6 
Test 65℃/80~100%RH/10Cycles. Measure at 
24±2 hours after test end. (24hrs/cycle). 

Biased Humidity J：△R≦ ±(3%+0.1Ω)                                                     
F：△R≦ ±(1%+0.1Ω) 

AEC-Q200 TABLE 7.7 
1000 hours 85℃/85%RH, 10% of operating power. 
Measure at 24 ±2 hours after test end. 

Operational Life J：△R≦ ±(3%+0.1Ω)                                                     
F：△R≦ ±(1%+0.1Ω) 

AEC-Q200 TABLE 7.8 
Test 1000hr @ TA=125℃ at specified rated power. 
Measurement at 24±2 hours after test end. 

External Visual No visual damage and refer 
marking code. 

AEC-Q200 TABLE 7.9 
Inspect appearance, marking and workmanship. 

Physical 
Dimension 

Within the spec. AEC-Q200 TABLE 7.10 
Verify physical dimensions to the applicable 
device detail specification. 

Mechanical 
Shock 

Within product specification 
tolerance and no visible 
damage. 

AEC-Q200 TABLE 7.13 
Test Peak value: 100g's, Wave: Half-sine, 
Duration: 6ms, Velocity: 12.3ft/sec. 

Vibration No mechanical damage. AEC-Q200 TABLE 7.14 
5 g's for 20 min., 12 cycles each of 3 orientations. 
Test from 10-2000 Hz. 

Resistance 
to Solder Heat 

J：ΔR≦ ±(1%+0.05Ω) 
F：ΔR≦ ±(0.5%+0.05Ω) 
No mechanical damage. 

AEC-Q200 TABLE 7.15 
Solder dipping @ 260℃±5℃ for 10sec.±1sec. 
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Test Specification 
Refer Methods 

(AEC-Q200. IEC 60115) 

Thermal Shock J：ΔR≦ ±(1%+0.05Ω) 
F：ΔR≦ ±(0.5%+0.05Ω) 
No mechanical damage. 

AEC-Q200 TABLE 7.16 
-55 to 155℃, dwell time 15min. Max transfer time 
20sec, 300cycles. 

ESD ΔR≦ ±5% 
No mechanical damage. 

AEC-Q200-002 
Test contact min. 2KV. 

Solder Ability Over 95% of termination 
must be covered with solder. 
 

AEC-Q200 TABLE 7.18 
a)Baking 155℃ 4H, dipping 235℃ 5s 
b)Steam 1H, dipping 215℃ 5s 
c)Steam 1H, dipping 260℃ 7s 

Flammability Refer UL-94. AEC-Q200 TABLE 7.20 
UL-94 V-0 or V-1 are acceptable. 

Board Flex J：ΔR≦ ±(1%+0.05Ω) 
F：ΔR≦ ±(0.5%+0.05Ω) 
No mechanical damage. 

AEC-Q200 TABLE 7.21 
Bending 2mm. 

Terminal 
Strength 

No mechanical damage AEC-Q200 TABLE 7.22 
Force 1.8 Kg for 60 seconds. 

Short Time 
Overload 

J ： ΔR ≦  ±(2%+0.5mΩ)      
F：ΔR≦ ±(1%+0.5mΩ) 

IEC 60115-1, Clause 4.13 
5 × Rated power for 5 seconds 

Temperature 
Coefficient 
of Resistance 

TCR within the spec. 
(ppm/℃) 

IEC 60115-1, Clause 4.8 
Test temperature：(T1)25℃~(T2)+155℃ 
TCR(ppm/℃) = (R2-R1)/R1×1 / (T2-T1)×106 
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PACKAGING 

Peel Strength of Top Cover Tape 

The peel speed shall be about 300 mm/min 

        The peel force of top cover tape shall between 0.1 to 0.7N 

 

 

 

 

Tape Packaging Dimensions 

 

 
                                                                    unit:mm 

Size A B W F E P1 P2 P0 D 

0612 2.00±0.20 3.60±0.20 8.00±0.30 3.50±0.05 1.75±0.10 4.00±0.10 2.00±0.05 4.00±0.10 1.50+0.10/-0 

1225 3.50±0.20 6.70±0.20 12.00±0.30 5.50±0.05 1.75±0.10 4.00±0.10 2.00±0.05 4.00±0.10 1.50+0.10/-0 
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Reel dimensions 

 
 

                                                                             unit:mm 

Size 
Packaging 

Q’ty 
A N C D B G T 

0612 

5kpcs/Reel 178.0±2.0 60.0±0.5 13.0±0.5 20(Min.) 2.0±0.5 10.0±1.5 14.9max. 

10kpcs/Reel 254.0±2.0 100.0±1.0 13.5±0.5 20(Min.) 2.0±0.5 10.0±1.5 14.9max. 

20kpcs/Reel 330.0±2.0 100.0±1.0 13.5±0.5 20(Min.) 2.0±0.5 10.0±1.5 14.9max. 

1225 

4kpcs/Reel 178.0±2.0 60.0±0.5 13.0±0.5 20(Min.) 2.0±0.5 13.8±1.5 16.7max. 

8kpcs/Reel 254.0±2.0 100.0±0.5 13.5±0.5 20(Min.) 2.0±0.5 13.8±1.5 20.0max. 

16kpcs/Reel 330.0±2.0 100.0±1.0 13.5±0.5 20(Min.) 2.0±0.5 13.8±1.5 20.0max. 

 
 
 
 
 
 
 
Storage &. Handling 

Products are recommended to be used up within one year as ensured shelf life.  

Check solder ability in case shelf life extension is needed. 

To store products with following condition: 

Temperature:5 to 40℃；Humidity: 20 to 70% relative humidity. 

Precaution for use： 

The AEC-Q200 series resistors is mainly used on general automotive equipment without safety considerations. Please 
contact our company in advanced if you intend to use resistor for designing the equipment which may damage itself and 
the safety of third party. If necessary, please consider to add the protect circuit in devising process and obtaining fully 
safety evaluation. The contents of the acknowledgment is only used for our parent company, marketing subsidiaries and 
official marketing agents who purchase our products. Not applicable for the other nonofficial channels. 

 

※ All product specification and data are subject to change without notice 


