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§T¨ª©�«¬�®�¯¥°�±�²u¬A³´¯(«
d+YNU�RNU�µCU�WQBCPN¶�U1MuG�BO`�MNBCMuµOBCWx?AGFEQW]U)¶�U1¶�BC>Z·Lc1U�WQWQD0^_DFEQM_@�`bU1>F>ZBVU�WQU�c�G9>ZEQc¸¶�?AGFU1>FEQ?OWQD�WQU1?ORNDvG9B
RNU�DFE]@CMND�¹fE]G9YºG\¹kB�q\RNE]¶�U�MNDFE]BCM=?OW Yu·|DZGFU1>ZU�G9E]cL»=U�WQRºPN>FBOPTU�>ZG9E]U1D�WQE]¼OU½G9YNU¾`bU1>Z>FB|U1W]U1c�GF>FE]c¾»NU1WQR
U�¿�U�c�G�G9>9?AMNDFE]DZG9BO>ÁÀÃÂ�Ä¡J�Â�Ä�d�Å�I+»=>ZDZGFW]·ÆRNU�DFc�>FEQX6U1RÇEQMÉÈ�r1Ê´;�Ë�?ODZEQc�?AWQW]·Ì?�Â�Ä¡J�Â�Ä�dÍEQD�?AM
Î2J�Ï�S�GF>9?OM_DFEQD�G9BC>2¶�B|RNE]»NU1R½Xu·�E]MNDFU�>ZG9E]MN@�?)`bU1>Z>FB|U1W]U1c�GF>FE]cvWx?�·CU�>aEQM�GFYNU0DF^NX|q\@u?AGFU�?O>FU1?_I?OD
DZc�YNU1¶�?AG9E]c�?OW]W]·ÐBC^_GFWQE]MNU1RÑE]MÒÂÓEQ@_;¡rO;Ld+YNU�DZEQ¶v^_Wx?AGFEQBCMLBO`fG9YNU)G\¹,BAqÔRNEQ¶�U1MNDZEQBCMN?OW,Yu·|DZGFU1>ZU1DFE]D
c�^N>ZµOU¸WQU1?ORND�G9B%GFYNU)M_BCMuG9>FEHµ|Ex?OW�PN>ZBCXNW]U1¶ÕBO`,»=U1W]RÁ>FBAG�?AGFEQBCML?OMNRÐ`bBC>Fc�U1D�GFYNU)c1?OWQc�^NWx?�G9EQBOMÐBA`
?ÁDZU�G�BA`�P=?O>9?A¶�U�G9U1>ZD�`bBC>�G9YNU%MNBCMNW]EQMNU1?O>�WQB|c1^ND�c1^N>�µCU½?AG)U�?Oc�YÆ@O>FEQRÌPTBCE]MuG�;ºp2DFE]RNU�`b>ZBC¶
c1?OWQc�^NWx?AGFEQMN@ÐG9YNU�U�Ö_?Oc�G�»NU1WQRÆR_EQDZGF>FE]XN^_G9E]BCM×?ÑDZEQ¶v^_Wx?AGFBC>�`bBO>�`bU1>Z>FB|U1W]U1c�GF>FE]c�RNU�µVE]c1U�D�Y=?OD¸G9B
`b^NWH»=WQW¡`b^N>ZGFYNU1>�PN>ZBCP6U1>ZGFEQU�D1Ø�d-BÁ?OW]WQBn¹ÙG9YNU�c1?OWQc�^NWx?AGFEQBCMÁBO`2GF>9?OMND�`bU1>0c�Y=?A>9?Oc�G9U1>ZEQD�G9EQc�D�E]G�Y=?OD
GFB%X6U�EQMNDZU1MNDZE]G9EHµCU�G9B�G9YNU�¶�?O@CMNEHG9^NR_U0BO`kGFYNU)?APNPNWQE]U1R½µCBOW]G�?A@CU�DZG9U�PND1;)d¥B�¼OU�U1PÑP=?Ac1U�¹fE]G9Y
`b^_GF^N>FUaR_U�µCU�WQBCP_¶�U�M�GFD+BO`'`bU1>Z>FB|U1WQU�c�GF>FEQcwRNU�µ|E]c1U1D�ING9YNUaU!ÖVP=?OMNDZEQBCM�BO`GFYNU�?OWQ@OBC>FEHG9YN¶ÚGFBvG9YN>ZU1U�q
RNE]¶�U�MNDFE]BCMND+DZYNBC^NW]R�X6U�PTBODFDFE]XNWQUA;

Û¥¨�Ü�Ý�ÞÑß¥³´àÒ±�áÔâ6¬A³ã¯(«ºäh¯¥°�ÞVá
å�>FE]¶)?A>Z·�`bB|c1^NDa¹k?ODæWQ?OEQR¾BCM¾G9Y_U�DZEQ¶v^NWQ?AG9E]BCM½BO`,»=U1W]RÁ>FBAG�?AGFEQBCM(;�d+YNE]D£¶�U�?AMND£GFY=?AGæ?OD�RNU�q
DZc1>FE]XTU�RÑEQMÆÈçjnÊ�?OM_RºÈéè�Ê�?�c�BCMND�G�?OMuG0>ZBOG�?AGFEQBCMÐBO`�?�¶�?O@CM_U�G9E]c0»=U1W]RÁ¹fEQW]W¡c1?O^NDZU�?�Wx?A@�?OM_@CWQU
ê BA`,GFYNU�EQMNRN^_c�G9E]BCM(;v[ÔG�E]DaEQMuG9^_E]G9EHµCUvGFY=?AGaG9Y_U�P_>FBCP6U1>�G9EQU�D `bBC> `bU1>Z>FB|U1W]U1c�GF>FE]c0PN>FBCX_WQU1¶�D ¹fEQW]WX6U�DFEQ¶�EQWQ?O>1;¥Â=BC>f?�>FEQ@OBC>FBC^_DkG\¹kB�q\RNE]¶�U�MNDFE]BCM=?OW?AM=?OW]·|DZEQD1IVG9YNU�DFE]¶�P_WQUa?OP_PN>FBu?Ac�Y�GFB�RNU�c1>ZU�?ODZU
GFYNU%U�WQU�c�G9>ZEQc�»=U�WQRª»N>FDZG�G9BLë1U�>FBNIkGFYNU1M�G9BÐEQMNc�>FU1?ODFU%E]G0G9BÐG9YNU�µA?OWQ^_U�BA`2G9Y_U�MNU!ÖVG�BCP6U1>F?AGZq
E]MN@¸P6BCEQMuGa?AMNR�G9B�?ARNR�G9YNU�G\¹kB�RNU�>FE]µOU1R½P6BCWx?A>FEQë1?AG9E]BCM�c1BC¶�PTBOMNU1MuG9D2c�?OMNM_BOGaX6UvU1¶�PNWQBn·OU1R(I
?OD£E]G£E]D£E]MNc1BOMNDFE]DZG9U�MuG�¹fEHG9Y¾G9YNU�BCMNU!q\RNE]¶�U�MNDFE]BCM=?OW�Yu·|DZGFU1>FU�G9E]c)PN>ZBCPTU�>ZGFEQU1D�;�Ä�µCU�MÑ¶�BO>FU0G9YNU
>ZU1DF^_W]G9DwDZGF>FBCMN@OW]·�RNU�PTU�MNR�BCM�G9YNU�RNEQD�G�?OM_c1U£XTU�G\¹kU�U1M½G9YNU£c�?AWQc1^_Wx?AGFU1R�BCPTU�>9?AGFEQMN@�DZGFU1PND�;fp2c�q
c�BC>FRNE]MN@%GFB�GFYNEQD�¹,U�?ODFDZ^N¶�U)?�DZG9>F?OEQ@OY�G£G9>F?�ìZU1c�G9BC>�·ÐXTU�G\¹kU�U1MÑG9Y_U�µCU�c�GFBC>FDvBA`kG9Y_U)BCW]RÁ?OM_R
GFYNU�M_U�¹fW]·�?APNPNWQE]U1R�U1W]U1c�GF>FE]c�»NU1WQR�;kd+YNE]Dw?AWQDFB�?ODZDF^N>ZU1D ?�PN>FBOPTU�>�M�^N¶�U1>ZEQc1?OWXTU�Y=?�µ|EQBC>�E]`-G9YNU
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Â¥EQ@C^N>ZUvrCØ¡Â=U1>Z>FB|U1WQU�c�GF>FEQc2MNBCMuµCBCWQ?AG9E]WQU ¶�U1¶�BC>�·�»=U�WQR�U�¿TU1c�G�GF>9?OM_DFEQD�G9BC>�;

?OP_PNWQE]U1R�µCBOW]G�?A@CU0DZGFU1PND�¹fEQW]W�XTU0E]MNc1>ZU�?ODZU1R(;�d+YNU�X=?ODZEQc0PN>ZEQMNc�EQPNW]UvBO`,BC^N>�¶�BVRNU�WÓE]D G9B�DFPNW]E]G
GFYNU�P6BCWQ?O>FE]ë�?AGFEQBCMöõî-÷Ôøéùv?OMNR¾G9Y_U�U�WQU1c�G9>ZEQc0»=U1W]Rúõïf÷ÔøéùvBO`¡G9YNU�PN>ZU�µ|EQBC^_D�BCP6U1>F?AG9E]MN@�PTBOEQMuG�EQMuG9B
GFYNUvc1BO¶�P6BCMNU�M�GFD EQM%G9YNUvR_EQ>FU�c�GFEQBCM%BO`�G9YNUæMNU�Ö|G£?OPNP_WQEQU�R�U�WQU1c�G9>ZEQc�»NU1WQR õî-÷Ôøéù�ûýü+?OMNR õïf÷Ôøçù9ûýü�?OD
¹,U1W]W3?OD�BC>ZGFYNBC@CBCMN?OWÁõî¥÷´øçù9û þÒ?OMNRÿõï�÷´øçù9û þÓ;�Â=BC>aU1?Oc�YÁBO`¡G9Y_U1DFU�c1BO¶�P6BCMNU�M�GFD£?�W]BVc�^ND�c1^N>�µCU�EQD
c1?OWQc�^NWx?AGFU1R(;Ód+YNU1DZU�c�^N>ZµOU1DfWQU1?OR¸G9BvGFYNUaPTBOWx?O>ZEQë�?�G9EQBOM�E]M�RNEQ>ZU1c�GFEQBCM)BO`'G9YNUaU�WQU1c�G9>ZEQc2»=U�WQR�?OM_R
GFYNU�>ZU1¶�?OMNU�M�GwP6BCWx?O>ZEQë1?AG9E]BCM¸EQM�G9Y_U�BC>�G9YNBO@CBCM=?OW�RNEQ>ZU1c�GFEQBCM�ING9Y�^NDf`bBC>F¶�EQMN@�?�PN>FE]¶)?A>Z·¸@O^NU1DZD
õî���`bBC>�GFYNU�MNU�Ö|G�P6BCWx?O>ZEQë1?AG9E]BCM(;
pwD�PNWQBOGZG9U�RvEQM�ÂÓE]@N;Aj õî��3EQD¥RNE]µ|E]RNU1R0E]M�GFB�?2c1BO¶�P6BCMNU�M�G3E]MæG9Y_U+RNEQ>ZU1c�GFEQBCMæBO`=G9YNU+U�WQU�c�G9>ZEQck»NU1WQR
õî ü ?OM_R�E]MuG9B0G9YNU�BC>�G9YNBO@CBCM=?OWTc1BC¶�P6BCMNU1MuG õî¥þÓ;3d+YNU�DFc�?AWx?O>�µA?OW]^NU1D+BO`-G9Y_U�G\¹,B�c1BC¶�PTBOMNU1MuG9D
?O>ZU�?ARNRNU1RÌ?OMNRªc1BC¶�P=?O>ZU1RªGFBÐGFYNU�¶)?�ÖVE]¶v^N¶ P6BCWx?A>FEQë1?AG9E]BCM ?AG�GFYNU%@OE]µCU�MÌ¶�?O@CMNEHG9^NR_U�BA`
GFYNU0U1W]U1c�GF>FE]cv»=U1W]R��fõï���I(`bBC>F¶�EQM_@¸?OM¾^NPNP6U1>�W]EQ¶�E]Gf`bBC> G9Y_U�?nµA?OE]Wx?OX_WQUæM�^N¶æXTU�>aBO`kD�¹fE]GFc�YNEQMN@
U�WQU1c�G9>ZEQc�RNEQP6BCWQU�D1;�< ^NU�G9B�GFYNU�µA?OM_EQDFY_EQMN@�U1W]U1c�GF>FE]c�»=U�WQRÑE]MLGFYNU)MNBO>F¶�?OW�RNEQ>ZU1c�G9EQBOMÁ¶�?O¼�EQMN@
EHGaU�?ODZEQU�> G9B�DZ¹fEHG9c�Y¾G9YNU0R_EQP6BCWQU�D2EQM½GFYNEQD R_EQ>FU�c�GFEQBCM�GFY=?OM½G9YNU0R_EQP6BCWQU�D2YNU�WQR¾Xu·�G9YNU0U�WQU�c�G9>ZEQc
»=U�WQR(INGFYNU�BC>ZGFYNBC@CBOM=?OWc1BO¶�P6BCMNU�M�G õî¥þ¾E]Df>FU1R_^Nc1U�R�?OPNP_>FBCPN>ZEx?AGFU1WH·¸EQM�>ZU1DFP6U1c�G2GFB�GFYNEQDfW]EQ¶�E]G�;
d+YNE]D,E]D3DFYNBn¹fM¸DZc�YNU1¶�?AG9E]c�?OW]W]·0E]M)Â¥EQ@N;uè�?OMNR�E]G3WQU1?ORND3G9B£G9YNUw?Oc�GF^=?OWKP6BCWx?O>ZEQë1?AG9E]BCMæµCU�c�GFBC>ªõî��
?OM_R�G9Y_UwWQ?O@æ?AMN@CWQU ê ;�pwDk?�»=>FD�G�?OP_PN>FBu?Ac�Y)G9B�G9YNU�^NPNP6U1>,WQE]¶�EHG�EQM�G9Y_U2?�µA?OEQWQ?OXNW]U+M|^_¶vXTU�>,BA`D�¹fE]G9c�Y_EQMN@�RNE]PTBCW]U1D-G9YNUfD9?�G9^N>F?AG9E]BCMvP6BCWx?O>ZEQë1?AG9E]BCMÉõî��
	��6¹k?OD3c1BOMNDFE]RNU1>ZU1R(I�XN^_G�GFYNU+DFE]¶v^NWQ?AG9BC>¥EQD
?OW]>FU1?OR_· P_>FU1PN?O>FU�R�G9B�^NDZU,?AM�·a`b^_MNc�GFEQBCM�BO`VG9YNU3¶�?O@CMNEHG9^NRNUÓBO`_GFYNU¡?OPNPNW]EQU1R�U�WQU1c�G9>ZEQc�»=U�WQR��fõï��;
d+YNU£?OW]@CBC>ZE]G9Y_¶ÙGFB0Y=?OMNR_WQU »=U�WQR�>FBAG�?AGFEQBCM�E]D+?OWQDZB0c�?OPN?OXNWQUwG9B�RNU�?AW�¹fE]GFY�GFYN>FU�U�qÔRNEQ¶�U1MNDZEQBCMN?OW
PN>ZBCXNW]U1¶�D1;
Â=BC>�?�@OU1MNU�>9?OW¥?OPNPN>ZBu?Oc�Y�GFB�G\¹,BAq\R_EQ¶�U1MNDZEQBCM=?AWY�·|D�G9U1>ZU�GFEQcæU�¿�U�c�GFDa?OM�E]MNYNBC¶�BC@CU�MNU1BO^ND�»NU1WQR
RNE]DZGF>FEQX_^_G9E]BCM¸Y=?OD�GFB0XTU�?ADFDF^_¶�U�R(;3d+YNEQD+PN>ZU�µOU1MuG9D�G9YNUa^NDF?O@CUaBO`¥?0DFE]¶�P_WQU2BOMNU�qÔRNEQ¶�U1MNDZEQBCMN?OW
Yu·|DZGFU1>FU�DFE]D�¶�B|RNU1W�^NDFE]MN@ÁGFYNU�D9?A¶�U�W]BVc�^ND)c�^N>ZµOU�`bBC>�GFYNU½c1BO¶�PNW]U�GFU%`bU1>Z>FB|U1W]U1c�GF>FE]c%>ZU1@CE]BCM(;
pwc1c1BO>FRNE]MN@LGFBÐGFYNU�?AWQ@CBC>ZE]GFYN¶ PN>ZU1DZU1MuG9U�R ?OXTBnµOU%G\¹,BÁRNEH¿�U�>FU1MuG�WQB|c1^ND�c1^_>ZµCU�D¸Y=?�µCU�G9BÐXTU
c1?OWQc�^NWx?AGFU1R�`bBC>aU1?Oc�YÐ@C>FE]RÐP6BCE]M�G1;æd+YNU�>FU�`bBC>FUAI¥M�^N¶�U1>ZEQc�?AW�¶�U�G9YNB|RND GFB�c1?OWQc�^NWx?�G9UæGFYNU�WQB|c1^ND
c�^N>ZµOU1D�?OD)R_U1DFc�>FE]XTU�RºE]M È�r�Êa?AMNR ÈýtAÊ2c1?OMNMNBOG¸XTU½?APNPNWQE]U1R(;Ç[\MÆBC>FR_U1>�GFB BnµCU1>Zc1BC¶�U�GFYNU1DZU
RNE���c1^NWHG9EQU�Df?0¶�B|RNU1WT¹�?ODfE]¶�PNW]U1¶�U1MuG9U�R�EQMuG9B0GFYNU�RNU�µ|EQc�U�DZEQ¶v^_Wx?AGFBC>+J%[�Î�[�J�Ï�S�q�Î�d ¹fYNE]c�Y
RNU�DFc�>FEQX6U1D�?OWQW6Yu·VD�G9U�>FU1DZEQD+c�^N>ZµOU1D+Xu·��������¸`b^NMNc�G9E]BCMNDkR_U1>FEHµCU�R¸`b>FBC¶8?OM=?AW]·�G9E]c�?OWKc�?AWQc1^_Wx?AGFEQBCMND�;
d+YNU�PN?O>9?O¶�U�GFU1>ZD0BO`fG9YNU�W]BVc�^NDvc1^_>ZµCU�D�?O>FU¸c1?OWQc�^NWx?�G9U1R ^_DFEQM_@�G9YNU�PN>ZB�ìZU1c�G9E]BCMND0BO`fG9Y_U¸BCWQR
RNE]>FU�c�G9E]BCMND£BO`+G9Y_U)BCW]RÁU1W]U1c�G9>FE]c�»NU1WQR õï�÷Ôøéù9ûýü!IÑõïf÷Ôøçù9û þª?OMNRÑG9Y_U)BCW]RÁP6BCWx?O>ZEQë1?AG9E]BCM�»=U1W]R õî¥÷´øçù9ûýü�I
õî-÷Ôøçù9û þÓ;Ód+YNEQD�Yu·|DZGFU1>FU�DFE]D,¶�BVR_U1W_¹k?OD3c�YNBCDZU1M)E]M�?Oc1c�BC>FR=?AMNc1U+G9B�È���Êã;�d¥B£?OR�ìZ^NDZG3G9Y_EQD�¶�BVRNU�W_G9B
GFYNU�G\¹,BAq\R_EQ¶�U1MNDZEQBCM=?AWc�?ODZUæG9YNU�WQB|c1^ND�c1^_>ZµCU�Da?O>ZUæMNBOGwc�?AWQc1^_Wx?AGFU1R�R_^NU�GFB�G9Y_UæWx?ADZG�G9^N>ZMNEQMN@
P6BCEQMuGæXN^_GvGFB�G9YNU)D9?AGF^N>9?AGFEQBCMÁPTBCWQ?O>FE]ë�?AGFEQBCM�I¥DZB�G9YNU¸WQ?OMNc�U�GFGFU)c�^N>ZµOU1D0¹fEQW]W,MNBAGvU�Ö_?Oc�G9WH·L»NG
GFYNU�qÔBCMNUfRNEQ¶�U1M_DFEQBOM=?OW_Yu·|DZGFU1>ZU1DFE]D,¶�B|RNU1Wã;¥d+YNU�>FU�DF^NWHG9E]MN@aWQB|c1^ND�c�^N>ZµOU1D,PNWQBOGZG9U�R�E]M�ÂÓEQ@_;Cí�?O>FU
GFYNU�>FU1DZ^NW]G�BO`Ó?vG9>F?OMNDFE]U1MuG�DFE]¶v^NWx?�G9EQBOM)BO`�?�c1?OP=?Oc�E]GFBC>�¹fE]GFY%?v`bU�>F>FB|U1W]U1c�G9>FE]caRNEQU�WQU�c�G9>ZEQcA;
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ÂÓE]@C^N>ZU£jVØ! �?OWQc�^NWx?�G9EQBOM¸BO`-G9YNU�>FU�DF^NWHG9E]MN@
P6BCWx?A>FEQë1?AG9E]BCM(;
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Â¥EQ@C^N>ZU�è_Ø�"fU1RN^Nc�G9E]BCM�BO`ÓBO>ZG9Y_BC@CBCM=?AW
c�BC¶�PTBCM_U1MuG�;

Â=BC>£?�@CBVB|RÐM|^_¶�U�>FEQc1?OW�X6U1Y=?�µ|EQBC>£E]G�E]D�c1?OWQc�^NWx?�G9U1R½¹fYNU�G9YNU�>æG9Y_U�U�WQU1c�G9>ZEQc0»=U1W]RÐ¹fE]WQW�X6U�E]MVq
c�>FU1¶�U1MuGFU1R½BC>wMNBOGwXTU�`bBC>FU�DZG�?A>ZG9E]MN@�GFYNU0?Oc�G9^=?AW-DZBCW]µ|E]MN@)PN>ZBVc�U1DZD1I(X6U1c1?O^NDFU�`bBC>2U1?Oc�Y�BO`�GFYNEQD
G\¹,B)c1?ODFU�D2?0RNEH¿�U�>FU1MuG�DFU�G2BA`ÓP=?A>9?O¶�U�GFU1>FDfY=?ADfGFB�X6U�c�?OW]c1^NWQ?AG9U�R(I_GFY|^_D�W]U�?OR_EQMN@0G9B�RNEH¿�U�>FU�M�G
W]BVc�^ND�c�^N>ZµOU1D0?AMNRÁRNU�>FEHµO?�G9E]µOU1D�;�d+YNEQD�?ODFDZ^N>FU�DæG9YN?AG�GFYNU�c1BC>Z>FU1c�GvRNU�>FEHµO?�G9E]µOU1D�¹fEQW]W�XTU�^NDFU�R
E]M�G9YNU$#C?Oc1BOXNEx?OM�¶)?AGF>FE�Ö�;�pÚDZ^NE]G9?OXNWQU�?OPNP_>FBu?Oc�Y�GFB¸>FU�c1U�E]µCU�G9YNE]D2RNE]>FU1c�G9E]BCM�EQMV`bBC>F¶�?AG9E]BCM�EQD
GFB�µA?O>�·�BCMNWH·)GFYNU�WQEQM_U�?O>,P=?O>ZG�BO`-G9Y_UaU1WQU�c�GF>FEQcaR_EQDFP_Wx?Oc�U1¶�U1MuG�?OMNR�G9B�¼OU�U1P�G9YNU�P6BCWx?O>ZEQë1?AG9E]BCM
c�BCMNDZG9?OMuG�;

%�¨×ß¥³´àÒ±�áÔâK¬O³ã¯(«Æ¯'&2¬AÝ�Þ)(+*�ä,(-*vÜ
d+YNUæÂ�Ä¡J�Â�Ä�d$EQDw?�R_U�µ|EQc�UæX=?ODZU1R�BOM%G9Y_UæYu·|DZG9U�>FU�G9EQc�PN>FBOPTU�>ZG9E]U1D�BO`�GFYNU�P6BCWQ?O>FE]ë�?AGFEQBCM�?OM_R
GFYNU½RNEQDZPNWx?Ac1U1¶�U1MuG�BA`æ?Á`bU�>F>ZBVU�WQU1c�G9>ZEQc�¶�?AGFU1>FEQ?OW´; p2c1c�BC>FR_EQMN@ÑGFBÒå¥BCE]DFDFBOM/.çD�U10|^N?AG9E]BCM×G9YNU
RNE]DFPNWQ?Oc1U�¶�U�MuG�EQM32=^_U1MNc�U1D�G9YNU¾c�Y=?A>F@CUÐ?AG�GFYNU¾DF^N>�`Ã?Oc1U¾BO`£G9YNU½DZ^NXND�G9>9?�G9UO;Ùd+YNU¾RNEH¿�U�>FU�M�G
c�BCMuG9>FE]XN^_GFEQBCMNDÓBO`KG9YNU+DZP=?Oc1Ufc�Y=?A>F@CU+RNU�MNDFEHG\·0BO`T? ^NDZ^=?OW=Î2J�Ï�SvGF>9?OM_DFEQD�G9BC>3?AMNR�?�Â�Ä¡J�Â�Ä�d
¹,U1>ZU�c1?OWQc�^NWx?AGFU1R�¹fE]GFY%J%[�Îw[�J�Ï�S�q\Îwd$?AMNR�?O>FU�PNW]BOGFGFU1R�EQM�ÂÓE]@N;_t�?OMNR%ÂÓE]@N;4�V;

NT_Semiconductor_SegmentDescription_ChargeDensity_Space e cm^-3
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ÂÓE]@C^N>ZU)tNØ¸SVP=?Oc�U�c�Y=?O>F@OU�RNU1MNDZE]G\·ÁBO`fG9YNU
Î2J�Ï�ST;

NT_Semiconductor_SegmentDescription_ChargeDensity_Space_-veaa e cm^-3
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Â¥EQ@C^N>ZU5�VØ¸SVP=?Oc�U�c�Y=?O>Z@CU�RNU1M_DFE]G\·ÁBO`fG9YNU
ÂÓÄ,J%Â�Ä�da;

d+YNU�Â�Ä¡J�Â�Ä�dÚ¹k?OD£c1BCMND�G9>Z^Nc�GFU1RÑXu·¾EQM_DFU1>�G9E]MN@�?�`bU1>Z>FB|U1W]U1c�GF>FE]c0DFU1@O¶�U�M�G�EQM½GFYNU�DZ^NXVqÔ@u?AG9U
?O>ZU�?�BO`kGFYNU)Î2J�Ï�STI-?OD£BC^_G9W]EQMNU�RLE]MÐÂÓEQ@N;�rO;)d+YNU�G9YN>ZU1DFY_BCWQRÐµCBCWHG�?O@CU�BO`,G9YNU�Î J�Ï£S½¹�?AD
s36 l�gÚ?OMNR½s76 í�g `bBC>�G9YNUæÂ�Ä¡J�Â�Ä�da;�d+YNU�BCP6U1>9?�G9EQM_@)P6BCEQMuGwBO`�G9Y_U�`bU1>Z>FB|U1W]U1c�GF>FE]c�¶�?AG9U�>FEQ?OW



èClVr

¹k?OD¡c�YNBCDFU�M¸BCM�G9YNU�EQM_E]G9EQ?OW|PTBCWQ?O>FE]ë�?AGFEQBCMæc1^N>�µCUO;3[\M�G9YNE]D3c�?ODZU�GFYNU�`bU�>F>ZBVU�WQU1c�G9>ZEQc+P6BCWx?O>ZEQë1?AG9E]BCM
E]MNc1>ZU�?ODZU1D�G9YNU�RNEQDZPNWx?Ac1U1¶�U1MuG�?OMNRL?OD�DFY_B�¹fMÁEQM½G9YNU�»=@C^_>FU1D£WQU1?ORNDaG9B�?�DFE]@CMNE]»Nc�?OMuG£YNEQ@OYNU1>
DZP=?Oc1U�c�Y=?O>Z@CU�R_U1MNDZE]G\·¾EQM¾G9Y_U�c�Y=?AMNMNU1W¡?O>ZU�?_;�d+YNEQD�¹fEQW]W�c�?A^NDFU)?�YNE]@CYNU�>£R_>9?OE]MÐc�^N>F>ZU1MuGvBA`
GFYNU�Â�Ä¡J�Â�Ä�d `bBC> GFYNU�D9?O¶�U0@u?AGFUvµCBCWHG�?O@CUA;0p2D�?�>FU1DZ^NW]G�BA`kG9Y_U�GFYNU�Yu·VD�G9U�>FU�GFEQc�XTU�Y=?�µ|EQBC>
BO`¥G9YNU�PTBOWx?O>ZEQë�?�G9EQBOM)G9YNU�RN>9?AEQM�c1^N>Z>FU1MuG2BO`ÓGFYNU�R_U�µ|EQc�UæRNB|U1D�MNBOGwBCMNWH·�RNU1P6U1M_R�BCM%GFYNUæ@C?AG9U
µOBCW]G9?O@CU�XN^_G2?OWQDZB�BOM�GFYNU�Y_EQDZGFBC>Z·�BA`ÓG9Y_U�@u?�G9UaµCBCWHG�?O@OUO;fSVB�G9Y_U�[ãm�gÉc�Y=?O>F?Oc�GFU1>ZEQDZGFEQc�DwBO`¥G9YNU
GF>9?OMNDZEQD�G9BC>�DFYNBn¹É?OW]DFB¸?�Yu·VD�G9U�>FU1DZEQD�I(¹fYNEQc�Y½?AWQWQBn¹fDfG9YNU�^NDFUæBO`�G9Y_UæRNU�µVE]c1U0?AD ?�M_BCMuµCBCWQ?AG9E]WQU
¶�U1¶�BC>Z·O;ÐÂÓEQ@N;Ól�DFY_B�¹fD0GFYNU¸DFE]¶v^NWQ?AG9U�RÑ[ãm�g c�Y=?O>F?Oc�GFU1>ZEQDZGFEQc�Dæ`bBC>0Î2J�Ï�SÒ?AMNR�Â�Ä¡J�Â�Ä�d
>ZU1c1U�E]µOU1R Xu·ÐDZ¹,U1U1P_EQMN@�GFYNU)@u?�G9U�µCBCWHG�?O@CU�`b>FBO¶Õë1U1>ZB%GFB�D9?AGF^N>9?�G9EQBOMÁ?OM_RÁµ|EQc1U�µCU�>FDF?_;%d+Y_U
XN^_WQ¼0µCBCWHG�?O@OU�¹k?OD�DZU�G�GFBvs368�£gvI�G9Y_U2RN>F?OEQM�µCBCWHG�?O@CU�G9Bæs36]rwgv;:9 E]G9Y)?;2K?AGkYu·VD�G9U�>FU1DZEQD+c�^N>ZµOU
¹,U�>ZU1c�U1E]µOU1R�?0µOBCW]G9?O@CUaDZYNE]` GfBO`Ós36Hragv;
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Voltage [V]

ÂÓEQ@O^N>FUaíVØkS|EQ¶v^NWQ?AG9U�R�Yu·VD�G9U�>FU1DZEQD�c1^N>�µCUA;
0.70< 0.90= 1.10> 1.30? 1.50@ 1.70< 1.90= 2.10> 2.30? 2.50@ 2.70<
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Â¥EQ@C^N>ZU l|Ø3SVEQ¶æ^NWx?AGFU1R�[´qÔgÇc�Y=?O>F?Oc�GFU1>FE]DZGFEQc1D
BA`�Â�Ä¡J�ÂÓÄ3dh?OMNR�Î J�Ï�ST;

B ¨DC�¯(«�²|á´±�E�³´¯(«
p @CU1M_U1>9?AW-G\¹,BAq\R_EQ¶�U1MNDZEQBCM=?AW¶�B|RNU1W`bBC>fRNU�µ|EQc1U�D EQM_c1WQ^_RNEQMN@�?AGwWQU1?ODZGwBCMNU�`bU1>Z>FB|U1W]U1c�GF>FE]c£DZU1@Aq
¶�U1MuG+Y=?AD+XTU�U1M�RNU�µOU1W]BCPTU�R�?OMNR�¹�?AD+EQ¶�PNWQU�¶�U�M�GFU1R¸E]MuG9BvG9Y_U DFE]¶v^NWx?�G9BC>kJ%[�Îw[�J�Ï£Suq�Îwda;=[ÔG
E]DæDFY_B�¹fMÑGFY=?AGæE]G�EQDæP6BCDZDFEQX_WQU�GFB�DFE]¶v^NWQ?AG9U�¶�?AG9U�>FEx?AWQDa¹fE]GFYÑYu·VD�G9U�>FU�GFEQc�PN>ZBCP6U1>ZGFEQU�DæU�µOU1MÒE]`
GFYNU�·�EQMNc�WQ^NR_U1R)E]M)c�BC¶�P_WQU�Ö�D�G9>Z^Nc�GF^N>FU�D+WQEQ¼AU2?æÂ�Ä¡J�Â�Ä�da;F9 EHG9Y�c�?OW]EQXN>F?AG9E]BCM�BO`'DFE]¶v^NWx?�G9EQBOMND
GFB)¶�U�?ODZ^N>FU�¶�U�M�GFD2EHGwE]DfMNBn¹ PTBCDZDFE]XNWQU�G9B�»=MNR�U�¿�U�c�GFE]µCU�¶)?�G9U1>ZEx?OW�P=?O>9?A¶�U�G9U1>ZD�`bBO>�GFYNU�M_U�¹
`bU�>F>FB|U1W]U1c�G9>FE]caRNU�µ|E]c1UaG9U�c�YNMNBCW]BC@O·C;
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