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7DEOH����±�5DQJHV�RI�VSHFLILHG�PDJQHWLF�SURSHUWLHV�DQG�GHQVLW\
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0$*1(7,&�0$7(5,$/6�±

3DUW����&ODVVLILFDWLRQ

)25(:25'

�� 7KH�,(&��,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��LV�D�ZRUOGZLGH�RUJDQL]DWLRQ�IRU�VWDQGDUGL]DWLRQ�FRPSULVLQJ
DOO� QDWLRQDO� HOHFWURWHFKQLFDO� FRPPLWWHHV� �,(&� 1DWLRQDO� &RPPLWWHHV��� 7KH� REMHFW� RI� WKH� ,(&� LV� WR� SURPRWH
LQWHUQDWLRQDO�FR�RSHUDWLRQ�RQ�DOO�TXHVWLRQV�FRQFHUQLQJ�VWDQGDUGL]DWLRQ�LQ�WKH�HOHFWULFDO�DQG�HOHFWURQLF�ILHOGV��7R
WKLV� HQG� DQG� LQ� DGGLWLRQ� WR� RWKHU� DFWLYLWLHV�� WKH� ,(&� SXEOLVKHV� ,QWHUQDWLRQDO� 6WDQGDUGV�� 7KHLU� SUHSDUDWLRQ� LV
HQWUXVWHG� WR� WHFKQLFDO� FRPPLWWHHV�� DQ\� ,(&� 1DWLRQDO� &RPPLWWHH� LQWHUHVWHG� LQ� WKH� VXEMHFW� GHDOW� ZLWK� PD\
SDUWLFLSDWH� LQ� WKLV� SUHSDUDWRU\� ZRUN�� ,QWHUQDWLRQDO�� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� OLDLVLQJ
ZLWK� WKH� ,(&� DOVR� SDUWLFLSDWH� LQ� WKLV� SUHSDUDWLRQ�� 7KH� ,(&� FROODERUDWHV� FORVHO\� ZLWK� WKH� ,QWHUQDWLRQDO
2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� LQ� DFFRUGDQFH� ZLWK� FRQGLWLRQV� GHWHUPLQHG� E\� DJUHHPHQW� EHWZHHQ� WKH
WZR�RUJDQL]DWLRQV�

�� 7KH� IRUPDO� GHFLVLRQV� RU� DJUHHPHQWV� RI� WKH� ,(&� RQ� WHFKQLFDO� PDWWHUV� H[SUHVV�� DV� QHDUO\� DV� SRVVLEOH�� DQ
LQWHUQDWLRQDO�FRQVHQVXV�RI�RSLQLRQ�RQ�WKH�UHOHYDQW�VXEMHFWV�VLQFH�HDFK�WHFKQLFDO�FRPPLWWHH�KDV�UHSUHVHQWDWLRQ
IURP�DOO�LQWHUHVWHG�1DWLRQDO�&RPPLWWHHV�

�� 7KH� GRFXPHQWV� SURGXFHG� KDYH� WKH� IRUP� RI� UHFRPPHQGDWLRQV� IRU� LQWHUQDWLRQDO� XVH� DQG� DUH� SXEOLVKHG� LQ� WKH
IRUP�RI� VWDQGDUGV�� WHFKQLFDO� VSHFLILFDWLRQV�� WHFKQLFDO� UHSRUWV� RU� JXLGHV�DQG� WKH\�DUH�DFFHSWHG�E\� WKH�1DWLRQDO
&RPPLWWHHV�LQ�WKDW�VHQVH�

���� ,Q� RUGHU� WR� SURPRWH� LQWHUQDWLRQDO� XQLILFDWLRQ�� ,(&� 1DWLRQDO� &RPPLWWHHV� XQGHUWDNH� WR� DSSO\� ,(&� ,QWHUQDWLRQDO
6WDQGDUGV� WUDQVSDUHQWO\� WR� WKH� PD[LPXP� H[WHQW� SRVVLEOH� LQ� WKHLU� QDWLRQDO� DQG� UHJLRQDO� VWDQGDUGV�� $Q\
GLYHUJHQFH� EHWZHHQ� WKH� ,(&� 6WDQGDUG� DQG� WKH� FRUUHVSRQGLQJ� QDWLRQDO� RU� UHJLRQDO� VWDQGDUG� VKDOO� EH� FOHDUO\
LQGLFDWHG�LQ�WKH�ODWWHU�

���� 7KH� ,(&� SURYLGHV� QR�PDUNLQJ� SURFHGXUH� WR� LQGLFDWH� LWV� DSSURYDO� DQG� FDQQRW� EH� UHQGHUHG� UHVSRQVLEOH� IRU� DQ\
HTXLSPHQW�GHFODUHG�WR�EH�LQ�FRQIRUPLW\�ZLWK�RQH�RI�LWV�VWDQGDUGV�

���� $WWHQWLRQ�LV�GUDZQ�WR�WKH�SRVVLELOLW\�WKDW�VRPH�RI�WKH�HOHPHQWV�RI�WKLV�,QWHUQDWLRQDO�6WDQGDUG�PD\�EH�WKH�VXEMHFW
RI�SDWHQW�ULJKWV��7KH�,(&�VKDOO�QRW�EH�KHOG�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQ\�RU�DOO�VXFK�SDWHQW�ULJKWV�

,QWHUQDWLRQDO� 6WDQGDUG� ,(&� �������� KDV� EHHQ� SUHSDUHG� E\� ,(&� WHFKQLFDO� FRPPLWWHH����
0DJQHWLF�DOOR\V�DQG�VWHHOV�

7KLV�VHFRQG�HGLWLRQ�FDQFHOV�DQG�UHSODFHV�WKH�ILUVW�HGLWLRQ�SXEOLVKHG�LQ������DQG�FRQVWLWXWHV�D
WHFKQLFDO�UHYLVLRQ�

7KH�WH[W�RI�WKLV�VWDQGDUG�LV�EDVHG�RQ�WKH�IROORZLQJ�GRFXPHQWV�

)',6 5HSRUW�RQ�YRWLQJ

�������)',6 �������59'

)XOO� LQIRUPDWLRQ�RQ� WKH�YRWLQJ� IRU� WKH�DSSURYDO�RI� WKLV�VWDQGDUG�FDQ�EH� IRXQG� LQ� WKH�UHSRUW�RQ
YRWLQJ�LQGLFDWHG�LQ�WKH�DERYH�WDEOH�

7KLV�SXEOLFDWLRQ�KDV�EHHQ�GUDIWHG�LQ�DFFRUGDQFH�ZLWK�WKH�,62�,(&�'LUHFWLYHV��3DUW���

7KH�FRPPLWWHH�KDV�GHFLGHG� WKDW� WKH�FRQWHQWV�RI� WKLV�SXEOLFDWLRQ�ZLOO� UHPDLQ�XQFKDQJHG�XQWLO
������$W�WKLV�GDWH��WKH�SXEOLFDWLRQ�ZLOO�EH

� UHFRQILUPHG�

� ZLWKGUDZQ�

� UHSODFHG�E\�D�UHYLVHG�HGLWLRQ��RU

� DPHQGHG�
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3DUW����&ODVVLILFDWLRQ

�� *HQHUDO

���� 6FRSH�DQG�REMHFW

7KLV�VWDQGDUG�LV�LQWHQGHG�WR�FODVVLI\�FRPPHUFLDOO\�DYDLODEOH�PDJQHWLF�PDWHULDOV�

7KH� WHUP� �PDJQHWLF� PDWHULDOV�� GHQRWHV� VXEVWDQFHV� ZKHUH� WKH� DSSOLFDWLRQ� UHTXLUHV� WKH
H[LVWHQFH�RI�IHUURPDJQHWLF�RU�IHUULPDJQHWLF�SURSHUWLHV�

,Q� WKLV� VWDQGDUG�� WKH� FODVVLILFDWLRQ� RI� PDJQHWLF� PDWHULDOV� LV� EDVHG� XSRQ� WKH� JHQHUDOO\
UHFRJQL]HG�H[LVWHQFH�RI�WZR�PDLQ�JURXSV�RI�SURGXFWV�

± VRIW�PDJQHWLF�PDWHULDOV��FRHUFLYLW\��������$�P��

± KDUG�PDJQHWLF�PDWHULDOV��FRHUFLYLW\�>������$�P��

:LWKLQ� WKHVH� PDLQ� JURXSV�� WKH� FODVVLILFDWLRQ� ZKHQ� DSSURSULDWH� UHFRJQL]HV� WKH� IROORZLQJ
FKDUDFWHULVWLFV�

± WKH� PDLQ� DOOR\LQJ� HOHPHQW� DQG� WKH� PHWDOOXUJLFDO� VWDWH� DQG� SK\VLFDO� SURSHUWLHV� RI� WKH
PDWHULDO�

± ZKHQ� SRVVLEOH� DQG� FRQYHQLHQW�� WKH� UHODWLRQVKLS� EHWZHHQ� WKHVH� FKDUDFWHULVWLFV� LV
LGHQWLILHG�

$� FODVVLILFDWLRQ� E\� VSHFLILF� DUHDV� RI� DSSOLFDWLRQ� FDQQRW� EH� DSSOLHG� WR� DOO� PDWHULDOV� EHFDXVH
GLIIHUHQW� PDWHULDOV� FDQ� YHU\� RIWHQ� EH� XVHG� IRU� WKH� VDPH� DSSOLFDWLRQ� GHSHQGLQJ� RQ� WKH
FKDUDFWHULVWLFV�UHTXLUHG�

���� 1RUPDWLYH�UHIHUHQFHV

7KH� IROORZLQJ�QRUPDWLYH�GRFXPHQWV� FRQWDLQ� SURYLVLRQV�ZKLFK�� WKURXJK� UHIHUHQFH� LQ� WKLV� WH[W�
FRQVWLWXWH� SURYLVLRQV� RI� WKLV� SDUW� RI� ,(&� ������� )RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW
DPHQGPHQWV� WR�� RU� UHYLVLRQV�RI�� DQ\�RI� WKHVH�SXEOLFDWLRQV�GR�QRW� DSSO\��+RZHYHU�� SDUWLHV� WR
DJUHHPHQWV�EDVHG�RQ� WKLV�SDUW�RI� ,(&�������DUH�HQFRXUDJHG� WR� LQYHVWLJDWH� WKH�SRVVLELOLW\�RI
DSSO\LQJ� WKH�PRVW� UHFHQW� HGLWLRQV�RI� WKH� QRUPDWLYH� GRFXPHQWV� LQGLFDWHG� EHORZ��)RU� XQGDWHG
UHIHUHQFHV��WKH�ODWHVW�HGLWLRQ�RI� WKH�QRUPDWLYH�GRFXPHQW�UHIHUUHG�WR�DSSOLHV��0HPEHUV�RI� ,(&
DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&������������������ ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� 3DUW������ (OHFWUR�
PDJQHWLVP

,(&������������������ ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� &KDSWHU� ����
(OHFWULFDO�DQG�PDJQHWLF�GHYLFHV

,(&������������������ ,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� 9RFDEXODU\� �,(9�� ±� &KDSWHU� ����
0DJQHWLF�PDWHULDOV�DQG�FRPSRQHQWV

,(&�������������)HUULWH�PDWHULDOV�±�*XLGH�RQ�WKH�IRUPDW�RI�GDWD�DSSHDULQJ�LQ�PDQXIDFWXUHUV¶
FDWDORJXHV�RI�WUDQVIRUPHU�DQG�LQGXFWRU�FRUHV
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,(&��������DOO�SDUWV���0DJQHWLF�PDWHULDOV

,(&���������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 0HWKRGV� RI� PHDVXUHPHQW� RI� WKH� PDJQHWLF
SURSHUWLHV�RI�HOHFWULFDO�VWHHO�VKHHW�DQG�VWULS�E\�PHDQV�RI�DQ�(SVWHLQ�IUDPH

,(&���������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 0HWKRGV� RI� PHDVXUHPHQW� RI� WKH� PDJQHWLF
SURSHUWLHV�RI�PDJQHWLF�VKHHW�DQG�VWULS�E\�PHDQV�RI�D�VLQJOH�VKHHW�WHVWHU

,(&���������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 0HWKRGV� RI� PHDVXUHPHQW� RI� G�F�� PDJQHWLF
SURSHUWLHV�RI�LURQ�DQG�VWHHO

,(&���������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 0HWKRGV� RI� PHDVXUHPHQW� RI� WKH� PDJQHWLF
SURSHUWLHV�RI�LVRWURSLF�QLFNHO�LURQ�VRIW�PDJQHWLF�DOOR\V��W\SHV�(���(��DQG�(�

,(&���������������0DJQHWLF�PDWHULDOV�±�3DUW����0HWKRG�RI�PHDVXUHPHQW�RI� WKH�FRHUFLYLW\�RI
PDJQHWLF�PDWHULDOV�LQ�DQ�RSHQ�FLUFXLW

,(&�����������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 6SHFLILFDWLRQV� IRU� LQGLYLGXDO� PDWHULDOV� ±
6HFWLRQ�RQH��6WDQGDUG�VSHFLILFDWLRQV�IRU�PDJQHWLFDOO\�KDUG�PDWHULDOV

,(&�����������������0DJQHWLF�PDWHULDOV� ±�3DUW� �����6SHFLILFDWLRQV� IRU� LQGLYLGXDO�PDWHULDOV� ±
&ROG�UROOHG�HOHFWULFDO�DOOR\HG�VWHHO�VKHHW�DQG�VWULS�GHOLYHUHG�LQ�WKH�VHPL�SURFHVVHG�VWDWH

,(&�����������������0DJQHWLF�PDWHULDOV� ±�3DUW� �����6SHFLILFDWLRQV� IRU� LQGLYLGXDO�PDWHULDOV� ±
&ROG�UROOHG�HOHFWULFDO�QRQ�DOOR\HG�VWHHO�VKHHW�DQG�VWULS�GHOLYHUHG�LQ�WKH�VHPL�SURFHVVHG�VWDWH

,(&�����������������0DJQHWLF�PDWHULDOV� ±�3DUW� �����6SHFLILFDWLRQV� IRU� LQGLYLGXDO�PDWHULDOV� ±
&ROG�UROOHG�QRQ�RULHQWHG�HOHFWULFDO�VWHHO�VKHHW�DQG�VWULS�GHOLYHUHG�LQ�WKH�IXOO\�SURFHVVHG�VWDWH

,(&�����������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 6SHFLILFDWLRQV� IRU� LQGLYLGXDO� PDWHULDOV� ±
6HFWLRQ� ILYH��6SHFLILFDWLRQ� IRU�VWHHO�VKHHW�DQG�VWULS�ZLWK�VSHFLILHG�PHFKDQLFDO�SURSHUWLHV�DQG
PDJQHWLF�SHUPHDELOLW\

,(&�����������������0DJQHWLF�PDWHULDOV� ±�3DUW� �����6SHFLILFDWLRQV� IRU� LQGLYLGXDO�PDWHULDOV� ±
6RIW�PDJQHWLF�PHWDOOLF�PDWHULDOV

,(&�����������������0DJQHWLF�PDWHULDOV� ±�3DUW� �����6SHFLILFDWLRQV� IRU� LQGLYLGXDO�PDWHULDOV� ±
&ROG�UROOHG� JUDLQ�RULHQWHG� HOHFWULFDO� VWHHO� VKHHW� DQG� VWULS� GHOLYHUHG� LQ� WKH� IXOO\� SURFHVVHG
VWDWH

,(&�����������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 6SHFLILFDWLRQV� IRU� LQGLYLGXDO� PDWHULDOV� ±
6HFWLRQ����6SHFLILFDWLRQ�IRU�WKLQ�PDJQHWLF�VWHHO�VWULS�IRU�XVH�DW�PHGLXP�IUHTXHQFLHV

,(&�����������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 6SHFLILFDWLRQV� IRU� LQGLYLGXDO� PDWHULDOV� ±
6HFWLRQ����6WDQGDUG�VSHFLILFDWLRQV�IRU�VLQWHUHG�VRIW�PDJQHWLF�PDWHULDOV

,(&������������������0DJQHWLF� PDWHULDOV� ±� 3DUW� ��� 6SHFLILFDWLRQV� IRU� LQGLYLGXDO� PDWHULDOV� ±
6HFWLRQ�����6SHFLILFDWLRQ�IRU�PDJQHWLF�PDWHULDOV��LURQ�DQG�VWHHO��IRU�XVH�LQ�UHOD\V

,(&���������������� 0DJQHWLF� PDWHULDOV� ±� 3DUW� ���� 0HWKRGV� RI� PHDVXUHPHQW� RI� PDJQHWLF
SURSHUWLHV�RI�PDJQHWLF�VWHHO�VKHHW�DQG�VWULS�DW�PHGLXP�IUHTXHQFLHV

,62��������������6WHHOV� ±� &ODVVLILFDWLRQ� ±� &ODVVLILFDWLRQ� RI� VWHHOV� LQWR� XQDOOR\HG� DQG� DOOR\
VWHHOV�EDVHG�RQ�FKHPLFDO�FRPSRVLWLRQ

���� 'HILQLWLRQV

7KH� GHILQLWLRQV� UHODWLQJ� WR� WKH� YDULRXV� WHUPV� XVHG� LQ� WKLV� SDUW� RI� ,(&� ������ DUH� GHILQHG� LQ
,(&�������������,(&�������������,(&������������DQG�LQ�WKH�SURGXFW�VWDQGDUGV�RI�WKH�,(&��������
VHULHV�
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�� 0DJQHWLFDOO\�VRIW�PDWHULDOV��FRHUFLYLW\����N$�P�

���� &ODVV�$�±�,URQV

������ *HQHUDO

7KHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&�����������DQG�,(&������������

�������� &KHPLFDO�FRPSRVLWLRQ

7KH� EDVLF� FRQVWLWXHQW� RI� WKHVH� PDWHULDOV� LV� LURQ�� DQG� WKH\� DUH� RIWHQ� UHIHUUHG� WR� DV
�FRPPHUFLDOO\� SXUH�� RU� �PDJQHWLFDOO\� VRIW�� LURQV�� (OHPHQWV� WKDW� DGYHUVHO\� DIIHFW� WKH
UHPDQHQFH�� FRHUFLYLW\�� VDWXUDWLRQ�� PDJQHWLF� SRODUL]DWLRQ� DQG� VWDELOLW\� RI� WKH� PDJQHWLF
SURSHUWLHV� DUH� FRQWUROOHG� WR� SURGXFH� WKH� UHTXLUHG� PDJQHWLF� SURSHUWLHV� IRU� WKH� SURSRVHG
DSSOLFDWLRQ�� 7KH� DPRXQWV� RI� WKH� PRVW� VLJQLILFDQW� HOHPHQWV�� RWKHU� WKDQ� LURQ�� ZKHQ� WKH\� DUH
SUHVHQW�LQ�WKHVH�PDWHULDOV�DUH�FKDUDFWHULVWLFDOO\�ZLWKLQ�WKH�UDQJHV�RI�WDEOH���

7DEOH���±�5DQJHV�RI�FKHPLFDO�FRPSRVLWLRQ

&
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�
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 )RU� LPSURYHG�IUHH�PDFKLQLQJ�FDSDELOLW\�� WKH�XSSHU� OLPLWV� IRU�3�DQG�6�PD\�EH�KLJKHU� WKDQ� LQGLFDWHG
LQ�WKH�WDEOH�

�������� %DVLV�RI�VXEFODVVLILFDWLRQ

7KH�UHFRPPHQGHG�VXEFODVVLILFDWLRQ�LV�EDVHG�RQ�FRHUFLYLW\�YDOXHV�

�������� $YDLODEOH�IRUPV

7KHVH� PDWHULDOV� DUH� DYDLODEOH� LQ� D� ZLGH� YDULHW\� RI� IRUPV�� 7KH\� PD\� EH� VXSSOLHG� DV� VODEV�
ELOOHWV�� LQJRWV�RU� IRUJLQJV��DV�KRW�UROOHG�EDU� LQ� UHFWDQJXODU�DQG�VTXDUH�FURVV�VHFWLRQV��DV�KRW�
UROOHG� ZLUH� URG� LQ� URXQG�� KH[DJRQDO� DQG� RFWDJRQDO� FURVV�VHFWLRQV�� LQ� FROG�UROOHG� DQG� GUDZQ
IRUPV�DV�EDU�DQG�ZLUH��DV�KRW��RU�FROG�UROOHG�VKHHW�DQG�VWULS�

������ 3K\VLFDO�FKDUDFWHULVWLFV

,Q� DGGLWLRQ� WR� WKH� YDOXHV� RI� FRHUFLYLW\�� D�PRUH� FRPSOHWH� GHILQLWLRQ� RI� WKHVH�PDWHULDOV� FDQ� EH
EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± PDJQHWLF� VDWXUDWLRQ� PDJQHWLF� SRODUL]DWLRQ�� PDJQHWLF� SRODUL]DWLRQ� IRU� YDULRXV
ILHOG�VWUHQJWKV� �IURP�ZKLFK�SHUPHDELOLW\� FDQ�EH�GHULYHG��� VWDELOLW\� RI
FKDUDFWHULVWLFV�ZLWK�WLPH�

± PHFKDQLFDO� KDUGQHVV�� VXLWDELOLW\� IRU� SXQFKLQJ� RSHUDWLRQV�� IUHH� PDFKLQLQJ
FDSDELOLW\��GHHS�GUDZLQJ�SURSHUWLHV��WHQVLOH�VWUHQJWK�

± PHWDOOXUJLFDO�VWDWH� KRW�� RU� FROG�ZRUNHG�� IRUJHG�� GHHS� GUDZQ�� IXOO\� SURFHVVHG� VWDWH�� L�H�
ILQDOO\�DQQHDOHG�

127(�� )RU� PDWHULDO� QRW� GHOLYHUHG� LQ� WKH� IXOO\� SURFHVVHG� VWDWH�� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� WKH� FRHUFLYLW\
PHDVXUHG� DIWHU� KHDW� WUHDWPHQW� DFFRUGLQJ� WR� WKH� UHTXLUHPHQWV� RI� WKH� SURGXFW� VWDQGDUG� RU� WKH� UHFRPPHQGDWLRQV� RI
WKH�PDQXIDFWXUHU�

Page 8

BS IEC 60404-1:2000

Full document details: BS IEC 60404-1:2000

http://www.avadocuments.com/doc/bs-iec-60404-1-2000
http://www.avadocuments.com/doc/bs-iec-60404-1-2000


��%6,��������

5DQJHV� RI� VSHFLILHG� YDOXHV� IRU� WKH� DERYH�PHQWLRQHG� PDJQHWLF� FKDUDFWHULVWLFV� LQ� WKH� IXOO\
SURFHVVHG�VWDWH�DUH�DV�VKRZQ�LQ�WDEOH���

7DEOH���±�5DQJHV�RI�VSHFLILHG�YDOXHV�IRU�PDJQHWLF�SURSHUWLHV

0LQLPXP�PDJQHWLF�SRODUL]DWLRQ�IRU�+� 0D[LPXP
FRHUFLYLW\

����$�P ����$�P ������$�P

0LQLPXP
VDWXUDWLRQ
PDJQHWLF

SRODUL]DWLRQ


$�P 7 7 7 7

���WR���� �����WR����� �����WR����� ���� �����WR�����


�� 9DOXH�QRW�VSHFLILHG�EXW�W\SLFDO�

������ 0DLQ�DSSOLFDWLRQV

7KH�PDLQ� DSSOLFDWLRQV� DUH� LQ� G�F�� UHOD\V�� ORXGVSHDNHUV�� HOHFWURPDJQHWV�� PDJQHWLF� FOXWFKHV�
EUDNHV�� SDUWV� IRU�PDJQHWLF� FLUFXLWV� LQ� LQVWUXPHQWV�DQG� FRQWURO� DSSDUDWXV�� DV�ZHOO� DV� IRU� SROH
SLHFHV�DQG�RWKHU�G�F��SDUWV�IRU�JHQHUDWRUV�DQG�PRWRUV�

���� &ODVV�%�±�/RZ�FDUERQ�PLOG�VWHHOV

������ &ODVV�%���±�%XON�PDWHULDO

�������� *HQHUDO

6RPH�RI�WKHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&������������

���������� &KHPLFDO�FRPSRVLWLRQ

7KH� EDVLF� FRQVWLWXHQW� RI� WKHVH�PDWHULDOV� LV� LURQ� FRQWDLQLQJ� XQDYRLGDEOH� LPSXULWLHV�� WRJHWKHU
ZLWK� D� ORZ� OHYHO� RI� RWKHU� HOHPHQWV� ZKLFK� PD\� DULVH� IURP� DGGLWLRQV� QHFHVVLWDWHG� GXULQJ� WKH
PDQXIDFWXULQJ�SURFHVV��7KH�DPRXQW�RI�DOOR\LQJ�HOHPHQWV�LV�OLPLWHG�WR�WKDW�RI�D�QRQ�DOOR\�VWHHO
DV�GHILQHG�LQ�,62���������LQ�SDUWLFXODU�VLOLFRQ�LV�OHVV�WKDQ�������

���������� %DVLV�RI�VXEFODVVLILFDWLRQ

7KH�UHFRPPHQGHG�VXEFODVVLILFDWLRQ�LV�EDVHG�RQ�WKH�FRHUFLYLW\�

���������� $YDLODEOH�IRUPV

7KHVH�PDWHULDOV� DUH� QRUPDOO\� VXSSOLHG� LQ� WKH� IRUP� RI� FDVWLQJV� RU� IRUJLQJV� LQ� D� ILQDOO\� KHDW�
WUHDWHG�FRQGLWLRQ�RU�SDUWLDOO\�PDFKLQHG�WR�GUDZLQJV�VXSSOLHG�E\�WKH�XVHU�RU�DV�EDU��ZLUH�URG�RU
ZLUH�LQ�WKH�KRW�UROOHG��FROG�UROOHG�RU�FROG�GUDZQ�FRQGLWLRQ�
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�������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q� DGGLWLRQ� WR� WKH� FRHUFLYLW\� D�PRUH� FRPSOHWH� GHILQLWLRQ� RI� WKHVH�PDWHULDOV� FDQ� EH� EDVHG� RQ
WKH�IROORZLQJ�SURSHUWLHV�

± PDJQHWLF� PDJQHWLF�SRODUL]DWLRQ�DW�YDULRXV�YDOXHV�RI�PDJQHWLF�ILHOG�VWUHQJWK�

± PHFKDQLFDO� \LHOG�VWUHQJWK��RU�������SURRI�VWUHVV��HORQJDWLRQ��/R� ���GR���IUHHGRP
IURP�GHIHFWV�

± PHWDOOXUJLFDO�VWDWH� KRW�� RU� FROG�ZRUNHG�� DQQHDOHG� WR� SURGXFH� UHTXLUHG� PDJQHWLF
FKDUDFWHULVWLFV�

0HFKDQLFDO� DQG� QRQ�GHVWUXFWLYH� WHVWV� DUH� PDGH� LQ� DFFRUGDQFH� ZLWK� WKH� DSSURSULDWH� ,62
VWDQGDUGV�� &RHUFLYLW\� VKDOO� EH� PHDVXUHG� LQ� DFFRUGDQFH� ZLWK� ,(&� ��������� RWKHU� PDJQHWLF
SURSHUWLHV�LQ�DFFRUGDQFH�ZLWK�,(&���������

5DQJHV�RI�W\SLFDO�YDOXHV�RI�PDJQHWLF�DQG�PHFKDQLFDO�SURSHUWLHV�DUH�JLYHQ�LQ�WDEOH���

7DEOH���±�5DQJHV�RI�W\SLFDO�YDOXHV�RI�PDJQHWLF�DQG�PHFKDQLFDO�SURSHUWLHV

0DJQHWLF�SRODUL]DWLRQ�DW�+� <LHOG
VWUHQJWK

(ORQJDWLRQ
�/R� ���GR�

&RHUFLYLW\
������$�P ������$�P �������$�P

1�PP� � $�P 7

����WR���� ���WR��� ���WR���� �����WR����� �����WR����� �����WR�����

�������� 0DLQ�DSSOLFDWLRQV

7KH�PDWHULDOV�DUH�XVHG� IRU� ODUJH�G�F��PDJQHWV�ZKHUH�QR�PHFKDQLFDO�VWUHQJWK� LV� UHTXLUHG�� IRU
H[DPSOH�GHIOHFWLRQ�PDJQHWV�LQ�HOHPHQWDU\�SDUWLFOH�SK\VLFV�DQG�IRU�UHOD\�DSSOLFDWLRQV�

������ &ODVV�%���±�)ODW�PDWHULDO

�������� *HQHUDO

7KHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&������������,(&�����������DQG�,(&������������

���������� &KHPLFDO�FRPSRVLWLRQ

7KH� EDVLF� FRQVWLWXHQW� RI� WKHVH�PDWHULDOV� LV� LURQ� FRQWDLQLQJ� XQDYRLGDEOH� LPSXULWLHV�� WRJHWKHU
ZLWK� D� ORZ� OHYHO� RI� RWKHU� HOHPHQWV� ZKLFK� PD\� DULVH� IURP� DGGLWLRQV� QHFHVVLWDWHG� GXULQJ� WKH
PDQXIDFWXULQJ�SURFHVV��7KH�DPRXQW� RI� DOOR\LQJ�HOHPHQWV� LV� OLPLWHG� WR� WKDW� RI� QRQ�DOOR\� VWHHO
DV�GHILQHG� LQ� ,62��������� LQ�SDUWLFXODU� VLOLFRQ� LV� OHVV� WKDQ��������7KHVH�PDWHULDOV� FDQ�KDYH
DQ�DQQHDOLQJ�WUHDWPHQW�DIWHU�SXQFKLQJ�WR�HQKDQFH�WKHLU�PDJQHWLF�SURSHUWLHV�

���������� %DVLV�RI�VXEFODVVLILFDWLRQ

7KH� UHFRPPHQGHG� VXEFODVVLILFDWLRQ� LV� EDVHG� HLWKHU� RQ� WKH� VSHFLILF� WRWDO� ORVV� ZKLFK� LV� D
IXQFWLRQ�RI�WKLFNQHVV�DQG�LV�QRUPDOO\�PHDVXUHG�DW�D�PDJQHWLF�SRODUL]DWLRQ�YDOXH�RI�����7�DQG
DW�QRUPDO�LQGXVWULDO�SRZHU�IUHTXHQFLHV�RU��IRU�UHOD\�DSSOLFDWLRQ��RQ�WKH�FRHUFLYLW\�
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���������� $YDLODEOH�IRUPV

7KHVH� PDWHULDOV� DUH� VXSSOLHG� LQ� WKH� IRUP� RI� FROG�UROOHG� FRLOV� RU� VKHHWV� RU� �IRU� UHOD\
DSSOLFDWLRQ��LQ�WKH�IRUP�RI�KRW�UROOHG�VWULS��VKHHW�RU�SODWH�

�������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q�DGGLWLRQ� WR�VSHFLILF� WRWDO� ORVV��D�PRUH�FRPSOHWH�GHILQLWLRQ�RI� WKHVH�PDWHULDOV�FDQ�EH�EDVHG
RQ�WKH�IROORZLQJ�SURSHUWLHV�

± PDJQHWLF� PDJQHWLF�SRODUL]DWLRQ�DW�YDULRXV�YDOXHV�RI�ILHOG�VWUHQJWK�

± PHFKDQLFDO� VXLWDELOLW\� IRU� SXQFKLQJ� RSHUDWLRQV�� VXUIDFH� FRQGLWLRQ�� VWDFNLQJ
IDFWRU�

± PHWDOOXUJLFDO�VWDWH� KRW�UROOHG�
KDUG�VWDWH�±�L�H��FROG�UROOHG�
VHPL�SURFHVVHG�VWDWH�±�L�H��DQQHDOHG�DQG�ILQDOO\�FROG�UROOHG�
IXOO\�SURFHVVHG�VWDWH�±�L�H��ILQDOO\�DQQHDOHG�

127(�� )RU� PDWHULDO� GHOLYHUHG� LQ� WKH� KDUG� RU� VHPL�SURFHVVHG� VWDWH�� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� WKH� WRWDO
VSHFLILF� ORVV� RU� FRHUFLYLW\� PHDVXUHG� DIWHU� KHDW� WUHDWPHQW� DFFRUGLQJ� WR� WKH� UHTXLUHPHQWV� RI� WKH� SURGXFW
VWDQGDUG�RU�UHFRPPHQGDWLRQV�RI�WKH�PDQXIDFWXUHU�

± GLPHQVLRQV� WKLFNQHVV��ZLGWK�DQG��DV�UHTXLUHG��OHQJWK�

5HFRPPHQGHG� QRPLQDO� WKLFNQHVVHV� IRU� WKH� FROG�UROOHG� PDWHULDOV� DUH� ����� PP�� ����� PP�
�����PP�DQG�����PP�

0DJQHWLF�PHDVXUHPHQWV�DUH�PDGH�LQ�DFFRUGDQFH�ZLWK�,(&����������,(&���������RU�,(&���������

5DQJHV� RI� VSHFLILHG� VSHFLILF� WRWDO� ORVV�� DIWHU� DQQHDOLQJ�� IRU� WKH� FRPPRQO\� XVHG� WKLFNQHVVHV
DUH�DV�VKRZQ�LQ�WDEOH���

7DEOH���±�5DQJHV�RI�VSHFLILHG�YDOXHV�RI�PD[LPXP�VSHFLILF�WRWDO�ORVV

1RPLQDO
WKLFNQHVV

)UHTXHQF\
5DQJHV�RI�VSHFLILF

WRWDO�ORVV�DW

-Ö � �����7

PP +] :�NJ

���� �� ����WR�����

���� �� ����WR�����

���� �� ����WR�����

���� �� �����WR�����

7KH�VSHFLILHG�PD[LPXP�YDOXH�RI�FRHUFLYLW\�IRU�UHOD\�PDWHULDO�UDQJHV�IURP����$�P�WR�����$�P�

�������� 0DLQ�DSSOLFDWLRQV

7KH� PDWHULDOV� DUH� XVHG� LQ� WKH� PDQXIDFWXUH� RI� ODPLQDWHG� FRUHV� IRU� HOHFWULFDO� DSSDUDWXV� DQG
HVSHFLDOO\�VPDOO�PDFKLQHV�DQG�IRU�UHOD\�DSSOLFDWLRQV�
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���� &ODVV�&�±�6LOLFRQ�VWHHOV

������ &ODVV�&���±�%XON�PDWHULDO

�������� *HQHUDO

6RPH�RI�WKHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&�����������DQG�,(&������������

���������� &KHPLFDO�FRPSRVLWLRQ

7KH�EDVLF�FRQVWLWXHQW�RI�WKHVH�PDWHULDOV�LV�LURQ�LQ�ZKLFK�WKH�PDLQ�DOOR\LQJ�HOHPHQW�LV�VLOLFRQ�LQ
WKH�UDQJH�RI�������WR�����

���������� %DVLV�RI�VXEFODVVLILFDWLRQ

7KH� UHFRPPHQGHG� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� FRHUFLYLW\� YDOXHV� RU� RQ� HOHFWULFDO� UHVLVWLYLW\
ZKLFK�LV�D�IXQFWLRQ�RI�VLOLFRQ�FRQWHQW�

���������� $YDLODEOH�IRUPV

7KHVH�PDWHULDOV�DUH�DYDLODEOH�DV�KRW�UROOHG�DQG�FROG�GUDZQ�EDU��ZLUH��JURXQG�EDU�DQG�IRUJLQJ
ELOOHWV�DQG�UHTXLUH�KHDW� WUHDWPHQW�DIWHU�PHFKDQLFDO�ZRUNLQJ�WR�DFKLHYH�WKH�UHTXLUHG�PDJQHWLF
SURSHUWLHV�

�������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q�DGGLWLRQ�WR�WKH�FRHUFLYLW\�DQG�WKH�HOHFWULFDO�UHVLVWLYLW\�IRU�ZKLFK�UDQJHV�DUH�JLYHQ�LQ�WDEOH���
D�PRUH�FRPSOHWH�GHILQLWLRQ�RI�WKHVH�PDWHULDOV�FDQ�EH�EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± PDJQHWLF� VDWXUDWLRQ� PDJQHWLF� SRODUL]DWLRQ�� PDJQHWLF� SRODUL]DWLRQ� IRU� YDULRXV
ILHOG�VWUHQJWKV��UHPDQHQW�PDJQHWLF�SRODUL]DWLRQ�

± PHFKDQLFDO� PDFKLQDELOLW\��GXFWLOLW\��KDUGQHVV�

± PHWDOOXUJLFDO�VWDWH� KRW�� RU� FROG�ZRUNHG�� DQQHDOHG� WR� SURGXFH� UHTXLUHG� PDJQHWLF
FKDUDFWHULVWLFV�

7DEOH���±�5DQJHV�RI�VSHFLILHG�YDOXHV�IRU�PDJQHWLF�DQG�HOHFWULF�SURSHUWLHV

0LQLPXP�PDJQHWLF�SRODUL]DWLRQ�+� 
6LOLFRQ
FRQWHQW


5HVLVWLYLW\
 &RHUFLYLW\
����$�P ����$�P ����$�P ������$�P

� mWP $�P 7

��WR���� �����WR����� ���WR��� ����WR���� ����WR���� ����WR����� ���


�� 9DOXH�QRW�VSHFLILHG�EXW�W\SLFDO�

�������� 0DLQ�DSSOLFDWLRQV

7KH� PDLQ� DSSOLFDWLRQV� DUH� IRU� WKH� PDJQHWLF� FLUFXLWV� RI� UHOD\V�� PDJQHWLF� FOXWFKHV�� PDJQHWLF
SROH�SLHFHV��VWHSSLQJ�PRWRUV�DQG�J\UR�KRXVLQJV�
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������ &ODVV�&���±�)ODW�PDWHULDO

�������� &ODVV�&����±�,VRWURSLF
��QRQ�RULHQWHG��VWHHOV�IRU�XVH�DW�SRZHU�IUHTXHQFLHV

���������� *HQHUDO

7KHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&������������ ,(&������������ ,(&�����������DQG�,(&���������
���

������������ &KHPLFDO�FRPSRVLWLRQ

7KH�EDVLF�FRQVWLWXHQW�RI� WKHVH�PDWHULDOV� LV� LURQ��7KH�PDLQ�DOOR\LQJ�HOHPHQW� LV�VLOLFRQ��ZKRVH
FRQWHQW� PD\� EH� EHWZHHQ� ���� �� DQG� �� ��� 2WKHU� DOOR\LQJ� HOHPHQWV�� IRU� H[DPSOH� DOXPLQLXP�
PD\�DOVR�EH�SUHVHQW��7KH�PDWHULDO�DOVR�FRQWDLQV�XQDYRLGDEOH� LPSXULWLHV�� WRJHWKHU�ZLWK�D� ORZ
OHYHO�RI�RWKHU�HOHPHQWV�ZKLFK�PD\�DULVH�IURP�DGGLWLRQV�QHFHVVLWDWHG�GXULQJ�WKH�PDQXIDFWXULQJ
SURFHVV�

������������ %DVLV�RI�VXEFODVVLILFDWLRQ

7KH�UHFRPPHQGHG�VXEFODVVLILFDWLRQ� LV�EDVHG�RQ� WKH�VSHFLILF� WRWDO� ORVV�ZKLFK� LV�D� IXQFWLRQ�RI
WKLFNQHVV� DQG� QRUPDOO\� PHDVXUHG� DW� D� PDJQHWLF� SRODUL]DWLRQ� YDOXH� RI� ���� 7� DQG� DW� SRZHU
IUHTXHQFLHV�

:KHQ� WKH� DSSOLFDWLRQ� GHPDQGV� LW� �IRU� H[DPSOH� UHOD\V��� LW� PD\� EH� PRUH� DSSURSULDWH� IRU� WKH
VXEFODVVLILFDWLRQ�WR�EH�EDVHG�RQ�FRHUFLYLW\�RU�SHUPHDELOLW\�

������������ $YDLODEOH�IRUPV

7KHVH�PDWHULDOV�DUH�QRUPDOO\�VXSSOLHG�LQ�WKH�IRUP�RI�FROG�UROOHG�FRLOV�RU�VKHHWV�

���������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q�DGGLWLRQ� WR� WKH�YDOXHV�RI� VSHFLILF� WRWDO� ORVV��D�PRUH�FRPSOHWH�GHILQLWLRQ�RI� WKHVH�PDWHULDOV
FDQ�EH�EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± PDJQHWLF� PDJQHWLF� SRODUL]DWLRQ� IRU� YDULRXV� YDOXHV� RI� PDJQHWLF� ILHOG� VWUHQJWK�
VSHFLILF�DSSDUHQW�SRZHU�IRU�GLIIHUHQW�YDOXHV�RI�PDJQHWLF�SRODUL]DWLRQ
DQLVRWURS\�RI�ORVV�

± HOHFWULFDO� W\SH�RI�VXUIDFH�LQVXODWLRQ�DQG�LWV�UHVLVWDQFH��UHVLVWLYLW\�

± PHFKDQLFDO� VXLWDELOLW\� IRU� SXQFKLQJ� RSHUDWLRQV�� GXFWLOLW\�� WHQVLOH� VWUHQJWK�
KDUGQHVV�� VXUIDFH� FRQGLWLRQ� DQG� ILQLVK�� VWDFNLQJ� IDFWRU�� IODWQHVV�
HGJH�FDPEHU�

± PHWDOOXUJLFDO�VWDWH� KDUG�VWDWH��L�H��DV�FROG�UROOHG�
VHPL�SURFHVVHG�VWDWH��L�H��DQQHDOHG�RU�DQQHDOHG�DQG�WHPSHU�UROOHG�
IXOO\�SURFHVVHG�VWDWH��L�H��ILQDOO\�DQQHDOHG�

127(�� )RU� PDWHULDO� GHOLYHUHG� LQ� WKH� KDUG� RU� VHPL�SURFHVVHG� VWDWH�� WKH� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� WKH
VSHFLILF� WRWDO� ORVVHV�PHDVXUHG� DIWHU� KHDW� WUHDWPHQW� DFFRUGLQJ� WR� WKH� UHTXLUHPHQWV� RI� WKH� SURGXFW� VWDQGDUG� RU
WKH�UHFRPPHQGDWLRQV�RI�WKH�PDQXIDFWXUHU�

± GLPHQVLRQV� WKLFNQHVV��ZLGWK�DQG��DV�UHTXLUHG��OHQJWK�

7KH� YDOXHV� RI� QRPLQDO� WKLFNQHVV� QRUPDOO\� UHFRPPHQGHG� DUH� �����PP�� �����PP�� �����PP�
�����PP�DQG������PP�

BBBBBBBB

�� 7KLV�GHVFULEHV�D�PDWHULDO�ZKLFK�LV�VXEVWDQWLDOO\�LVRWURSLF�DQG�GHOLEHUDWHO\�SURFHVVHG�WR�EH�VR�
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0DJQHWLF� PHDVXUHPHQWV� DUH� PDGH� LQ� DFFRUGDQFH� ZLWK� ,(&� �������� RU� ,(&� ��������� 7KH
GHQVLW\� YDOXHV� WR� EH� XVHG� IRU�PDJQHWLF�PHDVXUHPHQWV� VKRXOG� EH� DV� GHILQHG� LQ� WKH� UHOHYDQW
SURGXFW�VWDQGDUG��,Q�RWKHU�FDVHV��WKH�GHQVLW\�YDOXHV�VKRXOG�EH�WKH�VXEMHFW�RI�DJUHHPHQW�

5DQJHV�RI�VSHFLILHG�YDOXHV�RI�VSHFLILF�WRWDO�ORVV��DIWHU�ILQDO�DQQHDOLQJ��IRU�IRXU�FRPPRQO\�XVHG
WKLFNQHVVHV�DUH�VKRZQ�LQ�WDEOH���

7DEOH���±�5DQJHV�RI�VSHFLILHG�YDOXHV�RI�PD[LPXP�VSHFLILF�WRWDO�ORVV

1RPLQDO
WKLFNQHVV

)UHTXHQF\
5DQJHV�RI�VSHFLILF

WRWDO�ORVV�DW

-Ö � �����7

PP +] :�NJ

���� �� ����WR����

���� �� ����WR���

���� �� ����WR���

���� �� ����WR���

���� �� ����WR����

���� �� ����WR�����

���� �� ����WR�����

���� �� ����WR�����

���������� 0DLQ�DSSOLFDWLRQ

7KHVH�PDWHULDOV�DUH�XVHG�PDLQO\� LQ� WKH�PDJQHWLF�FLUFXLWV�RI�HOHFWULFDO�DSSDUDWXV��SDUWLFXODUO\
LQ� WKH� SDUWV� RI� URWDWLQJ� PDFKLQHV� LQ� ZKLFK� WKH� IOX[� LV� QRW� XQLGLUHFWLRQDO�� 7KH\� PD\� DOVR� EH
XVHG� LQ�HOHFWURPDJQHWLF� UHOD\V�� VPDOO� WUDQVIRUPHUV�� FKRNHV� IRU� IOXRUHVFHQW� WXEHV�� HOHFWULFDO
PHWHUV��VKLHOGLQJ�DQG�PDJQHWLF�SROHV�RI�HOHFWURQ�DQG�SURWRQ�V\QFKURWURQV�

�������� &ODVV�&����±�$QLVRWURSLF
��RULHQWHG��VWHHOV�IRU�XVH�DW�SRZHU�IUHTXHQFLHV

���������� *HQHUDO

7KHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&�����������

������������ &KHPLFDO�FRPSRVLWLRQ

7KH� EDVLF� FRQVWLWXHQW� RI� WKHVH� PDWHULDOV� LV� LURQ� DQG� WKH� PDLQ� DOOR\LQJ� HOHPHQW� LV� VLOLFRQ
�DSSUR[LPDWHO\� ������ WRJHWKHU� ZLWK� XQDYRLGDEOH� LPSXULWLHV� DQG� ORZ� OHYHOV� RI� RWKHU� HOHPHQWV
ZKLFK�PD\�DULVH� IURP�DGGLWLRQV�QHFHVVLWDWHG�GXULQJ� WKH�PDQXIDFWXULQJ�SURFHVV��7KLV� W\SH�RI
PDJQHWLF� PDWHULDO� SRVVHVVHV� DQLVRWURSLF� SURSHUWLHV� �RULHQWDWLRQ�� VXFK� WKDW� WKH� GLUHFWLRQ
SDUDOOHO� WR� WKH�D[LV�RI� UROOLQJ�VKRZV�WKH� ORZHVW�YDOXHV�RI�VSHFLILF� WRWDO� ORVVHV�DQG�WKH�KLJKHVW
SHUPHDELOLW\�� 7KHVH� SURSHUWLHV� DUH� VHQVLWLYH� WR� PHFKDQLFDO� WUHDWPHQW�� DQG� VWUHVV� UHOLHI
DQQHDOLQJ�PD\�EH�XVHG�WR�RSWLPL]H�WKH�LQKHUHQW�SURSHUWLHV�

BBBBBBBB

�� 7KLV�GHVFULEHV�D�PDWHULDO�ZKLFK�LV�VXEVWDQWLDOO\�DQLVRWURSLF�DQG�GHOLEHUDWHO\�SURFHVVHG�WR�EH�VR�
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������������ %DVLV�RI�VXEFODVVLILFDWLRQ

7KH� UHFRPPHQGHG� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� WKH� SHUIHFWLRQ� RI� FU\VWDO� RULHQWDWLRQ
H[SUHVVHG�E\� WKH�PDJQHWLF� SRODUL]DWLRQ� IRU� D�PDJQHWLF� ILHOG� VWUHQJWK�RI� ����$�P�DQG�RQ� WKH
VSHFLILF� WRWDO� ORVV�� ZKLFK� LV� D� IXQFWLRQ� RI� WKLFNQHVV� DQG� RI� WKH� RULHQWDWLRQ�� DQG� LV� QRUPDOO\
PHDVXUHG�DW�PDJQHWLF�SRODUL]DWLRQ�YDOXHV�RI�����7�RU�����7�DQG�DW�SRZHU�IUHTXHQFLHV�

������������ $YDLODEOH�IRUPV

7KHVH� PDWHULDOV� DUH� QRUPDOO\� VXSSOLHG� LQ� WKH� IRUP� RI� FROG�UROOHG� FRLOV� RU� VKHHWV� KDYLQJ� DQ
LQRUJDQLF�LQVXODWLQJ�FRDWLQJ�

���������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q� DGGLWLRQ� WR� WKH� SHUIHFWLRQ� RI� FU\VWDO� RULHQWDWLRQ� DQG� WR� WKH� YDOXHV� RI� VSHFLILF� WRWDO� ORVV�� D
PRUH�FRPSOHWH�GHILQLWLRQ�RI�WKHVH�PDWHULDOV�FDQ�EH�EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± HOHFWULFDO� W\SH�RI�VXUIDFH�LQVXODWLRQ�DQG�LWV�UHVLVWDQFH��UHVLVWLYLW\�

± PHFKDQLFDO� GXFWLOLW\��VXUIDFH�FRQGLWLRQ�DQG�ILQLVK��VWDFNLQJ�IDFWRU�� IODWQHVV��HGJH
FDPEHU�

± PHWDOOXUJLFDO�VWDWH� DQQHDOHG�DQG�IXOO\�UHFU\VWDOOL]HG�

± GLPHQVLRQV� WKLFNQHVV��ZLGWK�DQG��LI�UHTXLUHG��OHQJWK�

7KH�YDOXHV�RI�QRPLQDO� WKLFNQHVV�QRUPDOO\�XVHG�DUH�������PP�������PP�������PP�DQG������PP�
,I�RWKHU�WKLFNQHVVHV�DUH�UHTXLUHG��WKH�YDOXHV������PP�DQG������PP�DUH�UHFRPPHQGHG�

0DJQHWLF�PHDVXUHPHQWV�DUH�PDGH�LQ�DFFRUGDQFH�ZLWK�,(&���������RU�,(&����������7KH�GHQ�
VLW\� XVHG� IRU� FDOFXODWLRQV� LV� QRUPDOO\� ����� NJ�GPñ� DQG� WHVW� SLHFHV� DUH� WDNHQ� SDUDOOHO� WR� WKH
D[LV�RI� UROOLQJ�DQG��EHIRUH�PHDVXUHPHQW�� XQGHUJR�VWUHVV� UHOLHI� DQQHDOLQJ� LQ�DFFRUGDQFH�ZLWK
WKH�UHFRPPHQGDWLRQV�RI�WKH�PDQXIDFWXUHU�

5DQJHV� RI� VSHFLILHG� YDOXHV� RI�PD[LPXP� VSHFLILF� WRWDO� ORVV�� DIWHU� VWUHVV� UHOLHI� DQQHDOLQJ�� IRU
WKH�QRUPDOO\�XVHG�WKLFNQHVVHV�DUH�VKRZQ�LQ�WDEOH���

7DEOH���±�5DQJHV�RI�VSHFLILHG�YDOXHV�RI�PD[LPXP�VSHFLILF�WRWDO�ORVV

5HJXODU�PDWHULDO 0DWHULDO�ZLWK�KLJK�SHUPHDELOLW\

0D[LPXP�VSHFLILF�WRWDO�ORVV�DW

���+] ���+] ���+] ���+]

1RPLQDO
WKLFNQHVV

-Ö � �����7 -Ö � �����7

PP :�NJ :�NJ :�NJ :�NJ

���� �����WR����� �����WR����� �����WR����� �����WR�����

���� �����WR����� �����WR����� �����WR����� �����WR�����

���� �����WR����� �����WR����� �����WR����� �����WR�����

���� �����WR����� �����WR����� �����WR����� �����WR�����

,Q� DGGLWLRQ�� PDWHULDOV� ZKLFK� DUH� QRW� \HW� VSHFLILHG� LQ� ,(&� ���������� DUH� DYDLODEOH�� ZLWK� WKH
SURSHUWLHV�JLYHQ�LQ�WDEOH���
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7DEOH���±�5DQJHV�RI�W\SLFDO�YDOXHV�RI�PD[LPXP�VSHFLILF�ORVV

'RPDLQ�UHILQHG�PDWHULDO

0D[LPXP�VSHFLILF�WRWDO�ORVV

DW� -Ö � �����7

1RPLQDO
WKLFNQHVV

���+] ���+]

PP :�NJ

���� �����WR����� �����WR�����

���� �����WR����� �����WR�����

���������� 0DLQ�DSSOLFDWLRQV

7KHVH� PDWHULDOV� DUH� XVHG� PDLQO\� IRU� WKH� PDQXIDFWXUH� RI� PDJQHWLF� FRUHV� LQ� ZKLFK� WKH
PDJQHWLF�IOX[�SDWKV�DUH�VXEVWDQWLDOO\�SDUDOOHO�WR�WKH�GLUHFWLRQ�RI�FROG�UROOLQJ��DV�IRU�H[DPSOH�LQ
WUDQVIRUPHU�FRUHV�

�������� &ODVV�&����±�7KLQ�VLOLFRQ�VWHHOV

���������� *HQHUDO

7KHVH�PDWHULDOV�DUH�FRYHUHG�E\�,(&�����������

������������ &KHPLFDO�FRPSRVLWLRQ

7KH�EDVLF�FRQVWLWXHQW�RI� WKHVH�PDWHULDOV� LV� LURQ��7KH�PDLQ�DOOR\LQJ�HOHPHQW� LV�VLOLFRQ��ZKRVH
FRQWHQW�PD\�EH�EHWZHHQ�����DQG������2WKHU�DOOR\LQJ�HOHPHQWV��QDPHO\�DOXPLQLXP��PD\�DOVR
EH� SUHVHQW�� 7KH� PDWHULDO� DOVR� FRQWDLQV� XQDYRLGDEOH� LPSXULWLHV�� WRJHWKHU� ZLWK� D� ORZ� OHYHO� RI
RWKHU� HOHPHQWV� ZKLFK� PD\� DULVH� IURP� DGGLWLRQV� QHFHVVLWDWHG� GXULQJ� WKH� PDQXIDFWXULQJ
SURFHVV�

������������ %DVLV�RI�VXEFODVVLILFDWLRQ

7KH� UHFRPPHQGHG� VXEFODVVLILFDWLRQ� LV� EDVHG� RQ� WKH� PDJQHWLF� DQLVRWURS\� DQG� WKH� VSHFLILF
WRWDO�ORVV�ZKLFK�LV�D�IXQFWLRQ�RI�WKLFNQHVV��PDJQHWLF�SRODUL]DWLRQ�YDOXH�DQG�WHVW�IUHTXHQF\�

������������ $YDLODEOH�IRUPV

7KHVH�PDWHULDOV�DUH�QRUPDOO\�VXSSOLHG�LQ�WKH�IRUP�RI�FROG�UROOHG�FRLOV�RU�VKHHWV�

���������� 3K\VLFDO�FKDUDFWHULVWLFV

,Q�DGGLWLRQ� WR� WKH�YDOXHV�RI� VSHFLILF� WRWDO� ORVV��D�PRUH�FRPSOHWH�GHILQLWLRQ�RI� WKHVH�PDWHULDOV
FDQ�EH�EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

± PDJQHWLF� PDJQHWLF� SRODUL]DWLRQ� IRU� GLIIHUHQW� YDOXHV� RI� WKH� PDJQHWLF� ILHOG
VWUHQJWK�

± HOHFWULFDO� W\SH�RI�VXUIDFH�LQVXODWLRQ�DQG�LWV�UHVLVWDQFH��UHVLVWLYLW\�

± PHFKDQLFDO� GXFWLOLW\��VWDFNLQJ�IDFWRU��IODWQHVV��HGJH�FDPEHU�

± PHWDOOXUJLFDO�VWDWH� DQQHDOHG�DQG�IXOO\�UHFU\VWDOOL]HG�

± GLPHQVLRQV� WKLFNQHVV��ZLGWK�DQG��LI�UHTXLUHG��OHQJWK�
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7KH�VSHFLILHG� YDOXHV�RI�PD[LPXP�VSHFLILF� WRWDO� ORVV� IRU� WKH� FRPPRQO\�XVHG� WKLFNQHVVHV�DUH
VKRZQ�LQ�WDEOH���

7DEOH���±�6SHFLILHG�YDOXHV�RI�PD[LPXP�VSHFLILF�WRWDO�ORVV

0D[LPXP�VSHFLILF

WRWDO�ORVV�DW� -Ö � 1RPLQDO
WKLFNQHVV

��7 ����7

)UHTXHQF\7\SH

PP :�NJ +]

*UDLQ�RULHQWHG ���� �� ± �����

��� ± �� ���

���� ± �� ���

���� �� ± �����1RQ�RULHQWHG

��� �� ± ���

���� �� ± ���

��� �� ± ���

7KH�PDJQHWLF�SURSHUWLHV�DUH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�,(&����������DQG��H[FHSW�IRU�WKH
QRQ�RULHQWHG�PDWHULDO�RI�����PP� WKLFNQHVV��RQ� WHVW� VSHFLPHQV�ZKLFK�KDYH�EHHQ�DQQHDOHG� LQ
DFFRUGDQFH�ZLWK�WKH�UHFRPPHQGDWLRQV�RI�WKH�PDQXIDFWXUHU�

���������� 0DLQ�DSSOLFDWLRQV

7KHVH�PDWHULDOV�DUH�PDLQO\�XVHG� LQ�PDJQHWLF� FLUFXLWV� RI� WUDQVIRUPHUV�DQG� URWDWLQJ�PDFKLQHV
RSHUDWLQJ�DW�IUHTXHQFLHV�DERYH�����+]�

�������� &ODVV�&����±�6WHHOV�ZLWK�VSHFLILHG�PHFKDQLFDO�SURSHUWLHV�DQG�VSHFLILF�WRWDO
ORVV

���������� *HQHUDO

7KHVH�PDWHULDOV�DUH�QRW�FRYHUHG�E\�DQ�,(&�SXEOLFDWLRQ�

������������ &KHPLFDO�FRPSRVLWLRQ

7KH�EDVLF� FRQVWLWXHQW� RI� WKHVH�PDWHULDOV� LV� LURQ�� 7KH�PDLQ� DOOR\LQJ� HOHPHQW� LV� VLOLFRQ�ZKRVH
FRQWHQW� PD\� EH� EHWZHHQ� �� �� DQG� �� ��� 2WKHU� DOOR\LQJ� HOHPHQWV�� VXFK� DV� DOXPLQLXP�
PDQJDQHVH�� PD\� EH� DGGHG� WR� LQFUHDVH� VWUHQJWK� DQG� LPSURYH� PDJQHWLF� SURSHUWLHV�� 7KH
PDWHULDO� DOVR� FRQWDLQV� XQDYRLGDEOH� LPSXULWLHV�� WRJHWKHU� ZLWK� D� ORZ� OHYHO� RI� RWKHU� HOHPHQWV
ZKLFK�PD\�DULVH�IURP�DGGLWLRQV�QHFHVVLWDWHG�GXULQJ�WKH�PDQXIDFWXULQJ�SURFHVV�

������������ %DVLV�RI�VXEFODVVLILFDWLRQ

7KH�UHFRPPHQGHG�VXEFODVVLILFDWLRQ�LV�EDVHG�RQ�WKH�\LHOG�VWUHQJWK�

������������ $YDLODEOH�IRUPV

7KHVH�PDWHULDOV�DUH�QRUPDOO\�VXSSOLHG� LQ� WKH� IRUP�RI�FROG�UROOHG�DQG�ILQDOO\�DQQHDOHG�FRLOV�RU
VKHHW�
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