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One world. One KEMET
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Overview
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

2UGHULQJ�2SWLRQV�7DEOH

'LDPHWHU 3DFNDJLQJ�7\SH /HDG�7\SH
/HDG�/HQJWK�

�PP�

Lead and 

3DFNDJLQJ�&RGH

6WDQGDUG�%XON�3DFNDJLQJ�2SWLRQV

4 � 22 %XON��EDJ� 6WUDLJKW ������0LQLPXP $$

6WDQGDUG�$XWR�,QVHUWLRQ�3DFNDJLQJ�2SWLRQV

��²�� Tape & Reel )RUPHG�WR�����PP H
��
 ����������� /$

6.3 Tape & Reel ����PP�/HDG�6SDFLQJ H
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� ����������� .$

� Tape & Reel )RUPHG�WR���PP H
�
� ����������� -$

10 � 13 $PPR ��PP�/HDG�6SDFLQJ H
�
� ����������� ($

16 $PPR ����PP�/HDG�6SDFLQJ H
�
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2WKHU�3DFNDJLQJ�2SWLRQV

��²�� $PPR )RUPHG�WR���PP H
�
� ����������� '$

10 $PPR ��PP�/HDG�6SDFLQJ H
�
� ����������� '$
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�
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�
� ����������� )$

4 � 6.3 Tape & Reel )RUPHG�WR���PP H
�
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��²������²��� Tape & Reel 6WUDLJKW H
�
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&RQWDFW�.(0(7�IRU�RWKHU�/HDG�DQG�3DFNDJLQJ�RSWLRQV

(QYLURQPHQWDO�&RPSOLDQFH

$V�DQ�HQYLURQPHQWDOO\�FRQVFLRXV�FRPSDQ\��.(0(7�LV�ZRUNLQJ�FRQWLQXRXVO\�ZLWK�LPSURYHPHQWV�FRQFHUQLQJ�WKH�HQYLURQPHQWDO�HIIHFWV�
RI�ERWK�RXU�FDSDFLWRUV�DQG�WKHLU�SURGXFWLRQ��,Q�(XURSH��5R+6�'LUHFWLYH��DQG�LQ�VRPH�RWKHU�JHRJUDSKLFDO�DUHDV�OLNH�&KLQD��OHJLVODWLRQ�
KDV�EHHQ�SXW�LQ�SODFH�WR�SUHYHQW�WKH�XVH�RI�VRPH�KD]DUGRXV�PDWHULDOV��VXFK�DV�OHDG��3E���LQ�HOHFWURQLF�HTXLSPHQW��$OO�SURGXFWV�LQ�WKLV�
FDWDORJ�DUH�SURGXFHG�WR�KHOS�RXU�FXVWRPHUV¶�REOLJDWLRQV�WR�JXDUDQWHH�WKHLU�SURGXFWV�DQG�IXO¿OO�WKHVH�OHJLVODWLYH�UHTXLUHPHQWV��7KH�RQO\�
PDWHULDO�RI�FRQFHUQ�LQ�RXU�SURGXFWV�KDV�EHHQ�OHDG��3E���ZKLFK�KDV�EHHQ�UHPRYHG�IURP�DOO�GHVLJQV�WR�IXO¿OO�WKH�UHTXLUHPHQW�RI�FRQWDLQLQJ�
OHVV�WKDQ������RI�OHDG�LQ�DQ\�KRPRJHQHRXV�PDWHULDO��.(0(7�ZLOO�FORVHO\�IROORZ�DQ\�FKDQJHV�LQ�OHJLVODWLRQ�ZRUOG�ZLGH�DQG�PDNHV�DQ\�
QHFHVVDU\�FKDQJHV�LQ�LWV�SURGXFWV��ZKHQHYHU�QHHGHG�

6RPH�FXVWRPHU�VHJPHQWV�VXFK�DV�PHGLFDO��PLOLWDU\�DQG�DXWRPRWLYH�HOHFWURQLFV�PD\�VWLOO�UHTXLUH�WKH�XVH�RI�OHDG�LQ�HOHFWURGH�FRDWLQJV��
7R�FODULI\�WKH�VLWXDWLRQ�DQG�GLVWLQJXLVK�SURGXFWV�IURP�HDFK�RWKHU��D�VSHFLDO�V\PERO�LV�XVHG�RQ�WKH�SDFNDJLQJ�ODEHOV�IRU�5R+6�FRPSDWLEOH�
FDSDFLWRUV�� 

%HFDXVH�RI�FXVWRPHU�UHTXLUHPHQWV��WKHUH�PD\�DSSHDU�DGGLWLRQDO�PDUNLQJV�VXFK�DV�/)� �/HDG�)UHH�RU�/):� �/HDG�)UHH�:LUHV�RQ�WKH�
ODEHO�
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3HUIRUPDQFH�&KDUDFWHULVWLFV

,WHP 3HUIRUPDQFH�&KDUDFWHULVWLFV

&DSDFLWDQFH�5DQJH ����±���������) �����±������)

Capacitance Tolerance �����DW�����+]������&

5DWHG�9ROWDJH ����±�����9'& ����±�����9'&

/LIH�7HVW ������KRXUV��VHH�FRQGLWLRQV�LQ�7HVW�0HWKRGV�	�3HUIRUPDQFH�

2SHUDWLQJ�7HPSHUDWXUH ����&�WR�����& ����&�WR�����&

/HDNDJH�&XUUHQW
,��������&9���$��RU����$��ZKLFKHYHU�LV�JUHDWHU� ,� ������&9���$��������$

&� �UDWHG�FDSDFLWDQFH���)���9� �UDWHG�YROWDJH��9'&���9ROWDJH�DSSOLHG�IRU���PLQXWHV�DW����&�

&RPSHQVDWLRQ�)DFWRU�RI�5LSSOH�&XUUHQW��5&��YV��)UHTXHQF\�

5DWHG�9ROWDJH�
�9'&�

Capacitance 
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���+] ����+] ����+] ��N+] ���WR�����N+]

����±���� ����±��� ���� ���� ���� ���� ����

����±���� ����±���� ���� ���� ���� ���� ����
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����±���� �����±���� ���� ���� ���� ���� ����

����±����� ����±���� ���� ���� ���� ���� ����

&RPSHQVDWLRQ�)DFWRU�RI�5LSSOH�&XUUHQW��5&��YV��7HPSHUDWXUH

7HPSHUDWXUH ���& ���& ���&

&RHI¿FLHQW ���� ���� ����

7HVW�0HWKRG�	�3HUIRUPDQFH

&RQGLWLRQV /RDG�/LIH�7HVW 6KHOI�/LIH�7HVW

7HPSHUDWXUH ���& ���&

7HVW�'XUDWLRQ ������KRXUV ������KRXUV

5LSSOH�&XUUHQW 0D[LPXP�ULSSOH�FXUUHQW�VSHFL¿HG�DW�����+]����&� 1R�ULSSOH�FXUUHQW�DSSOLHG

9ROWDJH
7KH�VXP�RI�'&�YROWDJH�DQG�WKH�SHDN�$&�YROWDJH�PXVW�

QRW�H[FHHG�WKH�UDWHG�YROWDJH�RI�WKH�FDSDFLWRU�
1R�YROWDJH�DSSOLHG

3HUIRUPDQFH 7KH�IROORZLQJ�VSHFLÀFDWLRQV�ZLOO�EH�VDWLVÀHG�ZKHQ�WKH�FDSDFLWRU�LV�UHVWRUHG�WR����&�

&DSDFLWDQFH�&KDQJH :LWKLQ������RI�WKH�LQLWLDO�YDOXH

'LVVLSDWLRQ�)DFWRU 'RHV�QRW�H[FHHG������RI�WKH�VSHFL¿HG�YDOXH

/HDNDJH�&XUUHQW 'RHV�QRW�H[FHHG�VSHFL¿HG�YDOXH
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

7DEOH���²�5DWLQJV�	�3DUW�1XPEHU�5HIHUHQFH

(1) Insert packaging code. See Ordering Options Table for available options.

* When capacitance exceeds 1,000 µF, the DF value (%) is increased by 2% for every additional 1,000 µF.
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'�[�/��PP��
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��� � �� ��[��� �� �� (6.���0�5�$&����
��� � �� ��[��� �� �� (6.���0�5�$&����
��� � �� ��[��� �� �� (6.���0�5�$&����
��� � ��� ��[��� �� ��� (6.���0�5�$&����
��� � ��� ��[��� �� ��� (6.���0�5�$&����
��� � ��� ��[��� �� ��� (6.���0�5�$(����
��� � ��� ��[��� �� ��� (6.���0�5�$(����
��� � ��� ��[��� �� ��� (6.���0�5�$*����
��� � ��� ��[��� �� ��� (6.���0�5�$(����
��� � ��� ��[��� �� ��� (6.���0�5�$*����
��� � ���� ��[��� �� ��� (6.���0�5�$*����
��� � ���� ���[��� �� ��� (6.���0�5�$+����
��� � ���� ���[��� �� ��� (6.���0�5�$+����
��� � ���� ���[��� �� ���� (6.���0�5�$/����
��� � ���� ���[��� �� ���� (6.���0�5�$+����
��� � ���� ���[��� �� ���� (6.���0�5�$/����
��� � ���� ���[��� �� ���� (6.���0�5�$/����
��� � ���� ���[��� �� ���� (6.���0�5�$0����
��� � ���� ���[��� �� ���� (6.���0�5�$0����
��� � ����� ����[��� �� ���� (6.���0�5�$0����
��� � ����� ���[��� �� ���� (6.���0�5�$0����
��� � ����� ���[��� �� ���� (6.���0�5�$0����
��� � ����� ���[��� �� ���� (6.���0�5�$1����
��� � ����� ���[��� �� ���� (6.���0�5�$1����
�� �� ��� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ����� ���[��� �� ���� (6.���0���$0����
�� �� ����� ���[��� �� ���� (6.���0���$1����
�� �� ����� ���[��� �� ���� (6.���0���$1����
�� �� ����� ���[��� �� ���� (6.���0���$4����
�� �� ��� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$(����

VDC VDC Surge Rated Capacitance Case Size DF RC Part Number
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

7DEOH���²�5DWLQJV�	�3DUW�1XPEHU�5HIHUHQFH�FRQW
G

(1) Insert packaging code. See Ordering Options Table for available options.

* When capacitance exceeds 1,000 µF, the DF value (%) is increased by 2% for every additional 1,000 µF.
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3DUW�1XPEHU

�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$1����
�� �� ����� ���[��� �� ���� (6.���0���$1����
�� �� ����� ���[��� �� ���� (6.���0���$4����
�� �� ����� ���[��� �� ���� (6.���0���$4����
�� �� ��� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� ��� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$+����
�� �� ���� ���[��� �� ��� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$/����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$0����
�� �� ���� ���[��� �� ���� (6.���0���$1����
�� �� ���� ���[��� �� ���� (6.���0���$1����
�� �� ����� ���[��� �� ���� (6.���0���$4����
�� �� ����� ���[��� �� ���� (6.���0���$4����
�� �� ��� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� �� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$&����
�� �� �� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$(����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ��[��� �� ��� (6.���0���$*����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$+����
�� �� ��� ���[��� �� ��� (6.���0���$/����
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(1) Insert packaging code. See Ordering Options Table for available options.

* When capacitance exceeds 1,000 µF, the DF value (%) is increased by 2% for every additional 1,000 µF.
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(1) Insert packaging code. See Ordering Options Table for available options.

* When capacitance exceeds 1,000 µF, the DF value (%) is increased by 2% for every additional 1,000 µF.
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(1) Insert packaging code. See Ordering Options Table for available options.

* When capacitance exceeds 1,000 µF, the DF value (%) is increased by 2% for every additional 1,000 µF.
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UHVLVWRU�DSSUR[LPDWHO\���N�IRU�FDSDFLWRUV�ZLWK�9

R
�������9����:�UHVLVWRU��DQG����N�IRU�WKH�RWKHU�UDWHG�YROWDJHV��

�� ,Q�WKH�FDVH�RI�FDSDFLWRUV�FRQQHFWHG�LQ�VHULHV��D�VXLWDEOH�YROWDJH�VKDULQJ�PXVW�EH�XVHG� 
,Q�WKH�FDVH�RI�EDODQFLQJ�UHVLVWRUV��WKH�DSSUR[LPDWH�UHVLVWDQFH�YDOXH�FDQ�EH�FDOFXODWHG�DV��5� ����&

.(0(7�UHFRPPHQGV��QHYHUWKHOHVV��WR�HQVXUH�WKDW�WKH�YROWDJH�DFURVV�HDFK�FDSDFLWRU�GRHV�QRW�H[FHHG�LWV�UDWHG�YROWDJH��

$SSOLFDWLRQ�DQG�2SHUDWLRQ�*XLGHOLQHV

(OHFWULFDO�5DWLQJV�

&DSDFLWDQFH��(6&�

&DSDFLWDQFH�LV�PHDVXUHG�E\�DSSO\LQJ�DQ�DOWHUQDWH�YROWDJH�RI�������9�DW�D�IUHTXHQF\�RI�����RU�����+]�DQG����&�

7HPSHUDWXUH�'HSHQGHQFH�RI�WKH�&DSDFLWDQFH

&DSDFLWDQFH�RI�DQ�HOHFWURO\WLF�FDSDFLWRU�GHSHQGV�XSRQ�WHPSHUDWXUH��ZLWK�GHFUHDVLQJ�WHPSHUDWXUH�WKH�YLVFRVLW\�RI�WKH�HOHFWURO\WH�
LQFUHDVHV��WKHUHE\�UHGXFLQJ�LWV�FRQGXFWLYLW\��
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

&DSDFLWDQFH�ZLOO�GHFUHDVH�LI�WHPSHUDWXUH�GHFUHDVHV��)XUWKHUPRUH��WHPSHUDWXUH�GULIWV�FDXVH�DUPDWXUH�GLODWDWLRQ�DQG��WKHUHIRUH��
FDSDFLWDQFH�FKDQJHV��XS�WR�����GHSHQGLQJ�RQ�WKH�VHULHV�FRQVLGHUHG��IURP���WR����&���7KLV�SKHQRPHQRQ�LV�PRUH�HYLGHQW�IRU�
HOHFWURO\WLF�FDSDFLWRUV�WKDQ�IRU�RWKHU�W\SHV�

)UHTXHQF\�'HSHQGHQFH�RI�WKH�&DSDFLWDQFH

(IIHFWLYH�FDSDFLWDQFH�YDOXH�LV�GHULYHG�IURP�WKH�LPSHGDQFH�FXUYH��DV�ORQJ�DV�LPSHGDQFH�LV�VWLOO�LQ�WKH�UDQJH�ZKHUH�WKH�FDSDFLWDQFH�
FRPSRQHQW�LV�GRPLQDQW�

C = 
1 &� �&DSDFLWDQFH��)�

���I= I� �)UHTXHQF\��+]�
=� �,PSHGDQFH���

'LVVLSDWLRQ�)DFWRU�WDQ�0��')�

'LVVLSDWLRQ�)DFWRU�WDQ�/�LV�WKH�UDWLR�EHWZHHQ�WKH�DFWLYH�DQG�UHDFWLYH�SRZHU�IRU�D�VLQXVRLGDO�ZDYHIRUP�YROWDJH��,W�FDQ�EH�WKRXJKW�RI�DV�D�
PHDVXUHPHQW�RI�WKH�JDS�EHWZHHQ�DQ�DFWXDO�DQG�LGHDO�FDSDFLWRU�

reactive

active

ideal

actual

/

7DQ�/�LV�PHDVXUHG�ZLWK�WKH�VDPH�VHW�XS�XVHG�IRU�WKH�VHULHV�FDSDFLWDQFH�(6&�
WDQ�/� �&�[�(6&�[�(65�ZKHUH�
� (6&� �(TXLYDOHQW�6HULHV�&DSDFLWDQFH
� (65� �(TXLYDOHQW�6HULHV�5HVLVWDQFH

(TXLYDOHQW�6HULHV�,QGXFWDQFH��(6/�

6HOI�LQGXFWDQFH�RU�(TXLYDOHQW�6HULHV�,QGXFWDQFH�UHVXOWV�IURP�WKH�WHUPLQDO�FRQ¿JXUDWLRQ�DQG�LQWHUQDO�GHVLJQ�RI�WKH�FDSDFLWRU��

Equivalent

Series

Capacitance

(ESC)

Equivalent

Series

Resistance

(ESR)

Equivalent

Series

Inductance

(ESL)

Capacitor Equivalent Internal Circuit
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

(TXLYDOHQW�6HULHV�5HVLVWDQFH��(65�

(TXLYDOHQW�6HULHV�5HVLVWDQFH�LV�WKH�UHVLVWLYH�FRPSRQHQW�RI�WKH�HTXLYDOHQW�VHULHV�FLUFXLW��(65�YDOXH�GHSHQGV�RQ�IUHTXHQF\�DQG�
WHPSHUDWXUH�DQG�LV�UHODWHG�WR�WKH�WDQ�/�E\�WKH�IROORZLQJ�HTXDWLRQ��

(65� �(TXLYDOHQW�6HULHV�5HVLVWDQFH���

(65� 
WDQ�/ WDQ�/� �'LVVLSDWLRQ�)DFWRU

��I�(6& (6&� �(TXLYDOHQW�6HULHV�&DSDFLWDQFH��)�
I� �)UHTXHQF\��+]�

7ROHUDQFH�OLPLWV�RI�WKH�UDWHG�FDSDFLWDQFH�PXVW�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�FDOFXODWLQJ�WKLV�YDOXH�

,PSHGDQFH��=�

,PSHGDQFH�RI�DQ�HOHFWURO\WLF�FDSDFLWRU�UHVXOWV�IURP�D�FLUFXLW�IRUPHG�E\�WKH�IROORZLQJ�LQGLYLGXDO�HTXLYDOHQW�VHULHV�FRPSRQHQWV�

C
o

R
e

L

C
e

C
o
� �$OXPLQXP�R[LGH�FDSDFLWDQFH��VXUIDFH�DQG�WKLFNQHVV�RI�WKH�GLHOHFWULF�

R
e
� �5HVLVWDQFH�RI�HOHFWURO\WH�DQG�SDSHU�PL[WXUH��RWKHU�UHVLVWDQFHV�QRW�GHSHQGLQJ�RQ�WKH�IUHTXHQF\�DUH�QRW�FRQVLGHUHG��WDEV��SODWHV��

HWF��
C

e
� �(OHFWURO\WH�VRDNHG�SDSHU�FDSDFLWDQFH�

/� �,QGXFWLYH�UHDFWDQFH�RI�WKH�FDSDFLWRU�ZLQGLQJ�DQG�WHUPLQDOV�
,PSHGDQFH�RI�DQ�HOHFWURO\WLF�FDSDFLWRU�LV�QRW�D�FRQVWDQW�TXDQWLW\�WKDW�UHWDLQV�LWV�YDOXH�XQGHU�DOO�FRQGLWLRQV��LW�FKDQJHV�GHSHQGLQJ�RQ�
IUHTXHQF\�DQG�WHPSHUDWXUH�

,PSHGDQFH�DV�D�IXQFWLRQ�RI�IUHTXHQF\��VLQXVRLGDO�ZDYHIRUP��IRU�D�FHUWDLQ�WHPSHUDWXUH�FDQ�EH�UHSUHVHQWHG�DV�IROORZV��

�

0.1 1 10 100 1000 10000
0.1

1
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100
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B
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1/ZZZZ Ce
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

�� &DSDFLWLYH�UHDFWDQFH�SUHGRPLQDWHV�DW�ORZ�IUHTXHQFLHV
�� :LWK�LQFUHDVLQJ�IUHTXHQF\��FDSDFLWLYH�UHDFWDQFH�;F� ���&&

o
�GHFUHDVHV�XQWLO�LW�UHDFKHV�WKH�RUGHU�RI�PDJQLWXGH�RI�HOHFWURO\WH�

resistance R
e
�$�

�� $W�HYHQ�KLJKHU�IUHTXHQFLHV��UHVLVWDQFH�RI�WKH�HOHFWURO\WH�SUHGRPLQDWHV��=� �5
e
��$���%��

�� :KHQ�WKH�FDSDFLWRU¶V�UHVRQDQFH�IUHTXHQF\�LV�UHDFKHG��&
�
���FDSDFLWLYH�DQG�LQGXFWLYH�UHDFWDQFH�PXWXDOO\�FDQFHO�HDFK�RWKHU� 

��&&
e
� �&/��&

�
� �&¥��/&H

�� $ERYH�WKLV�IUHTXHQF\��LQGXFWLYH�UHDFWDQFH�RI�WKH�ZLQGLQJ�DQG�LWV�WHUPLQDOV��;/� �=� �&/��EHFRPHV�HIIHFWLYH�DQG�OHDGV�WR�DQ�LQFUHDVH�
LQ�LPSHGDQFH

*HQHUDOO\�VSHDNLQJ��LW�FDQ�EH�HVWLPDWHG�WKDW�&
e
�§������&

o
�

,PSHGDQFH�DV�D�IXQFWLRQ�RI�IUHTXHQF\��VLQXVRLGDO�ZDYHIRUP��IRU�GLIIHUHQW�WHPSHUDWXUH�YDOXHV�FDQ�EH�UHSUHVHQWHG�DV�IROORZV��W\SLFDO�
YDOXHV��

0 .1 1 10 100 1000 10000

0 .1

1

10

100

1000

Z (oh m )

F

8 5°C

2 0°C

10 µF

-4 0°C

R
e
�LV�WKH�PRVW�WHPSHUDWXUH�GHSHQGHQW�FRPSRQHQW�RI�DQ�HOHFWURO\WLF�FDSDFLWRU�HTXLYDOHQW�FLUFXLW��(OHFWURO\WH�UHVLVWLYLW\�ZLOO�GHFUHDVH�LI��

WHPSHUDWXUH�ULVHV�

,Q�RUGHU�WR�REWDLQ�D�ORZ�LPSHGDQFH�YDOXH�WKURXJKRXW�WKH�WHPSHUDWXUH�UDQJH��5
e
�PXVW�EH�DV�OLWWOH�DV�SRVVLEOH��+RZHYHU��5

e
�YDOXHV�

WKDW�DUH�WRR�ORZ�LQGLFDWH�D�YHU\�DJJUHVVLYH�HOHFWURO\WH��UHVXOWLQJ�LQ�D�VKRUWHU�OLIH�RI�WKH�HOHFWURO\WLF�FDSDFLWRU�DW�KLJK�WHPSHUDWXUHV��$�
FRPSURPLVH�PXVW�EH�UHDFKHG�

/HDNDJH�&XUUHQW��/&�

'XH�WR�WKH�DOXPLQXP�R[LGH�OD\HU�WKDW�VHUYHV�DV�D�GLHOHFWULF��D�VPDOO�FXUUHQW�ZLOO�FRQWLQXH�WR�ÀRZ�HYHQ�DIWHU�D�'&�YROWDJH�KDV�EHHQ�
DSSOLHG�IRU�ORQJ�SHULRGV��7KLV�FXUUHQW�LV�FDOOHG�OHDNDJH�FXUUHQW��

$�KLJK�OHDNDJH�FXUUHQW�ÀRZV�DIWHU�DSSO\LQJ�YROWDJH�WR�WKH�FDSDFLWRU�WKHQ�GHFUHDVHV�LQ�D�IHZ�PLQXWHV��H�J���DIWHU�SURORQJHG�VWRUDJH�
ZLWKRXW�DQ\�DSSOLHG�YROWDJH��,Q�WKH�FRXUVH�RI�FRQWLQXRXV�RSHUDWLRQ��WKH�OHDNDJH�FXUUHQW�ZLOO�GHFUHDVH�DQG�UHDFK�DQ�DOPRVW�FRQVWDQW�
YDOXH�

$IWHU�D�YROWDJH�IUHH�VWRUDJH�WKH�R[LGH�OD\HU�PD\�GHWHULRUDWH��HVSHFLDOO\�DW�KLJK�WHPSHUDWXUH��6LQFH�WKHUH�DUH�QR�OHDNDJH�FXUUHQWV�WR�
WUDQVSRUW�R[\JHQ�LRQV�WR�WKH�DQRGH��WKH�R[LGH�OD\HU�LV�QRW�UHJHQHUDWHG��7KH�UHVXOW�LV�WKDW�D�KLJKHU�WKDQ�QRUPDO�OHDNDJH�FXUUHQW�ZLOO�ÀRZ�
ZKHQ�YROWDJH�LV�DSSOLHG�DIWHU�SURORQJHG�VWRUDJH�

$V�WKH�R[LGH�OD\HU�LV�UHJHQHUDWHG�LQ�XVH��WKH�OHDNDJH�FXUUHQW�ZLOO�JUDGXDOO\�GHFUHDVH�WR�LWV�QRUPDO�OHYHO�
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�OHDNDJH�FXUUHQW�DQG�YROWDJH�DSSOLHG�DW�FRQVWDQW�WHPSHUDWXUH�FDQ�EH�VKRZQ�VFKHPDWLFDOO\�DV�IROORZV�

I

V
R

V
F

VV
S

:KHUH�
9
)
 = )RUPLQJ�YROWDJH

,I�WKLV�OHYHO�LV�H[FHHGHG��D�ODUJH�TXDQWLW\�RI�KHDW�DQG�JDV�ZLOO�EH�JHQHUDWHG�DQG�WKH�FDSDFLWRU�FRXOG�EH�GDPDJHG�
9

R
 = 5DWHG�YROWDJH

7KLV�OHYHO�UHSUHVHQWV�WKH�WRS�RI�WKH�OLQHDU�SDUW�RI�WKH�FXUYH�
9
6
 = 6XUJH�YROWDJH

7KLV�OLHV�EHWZHHQ�9
R
�DQG�9

)
��7KH�FDSDFLWRU�FDQ�EH�VXEMHFWHG�WR�9

6
�IRU�VKRUW�SHULRGV�RQO\�

(OHFWURO\WLF�FDSDFLWRUV�DUH�VXEMHFWHG�WR�D�UHIRUPLQJ�SURFHVV�EHIRUH�DFFHSWDQFH�WHVWLQJ��7KH�SXUSRVH�RI�WKLV�SUHFRQGLWLRQLQJ�LV�WR�HQVXUH�
WKDW�WKH�VDPH�LQLWLDO�FRQGLWLRQV�DUH�PDLQWDLQHG�ZKHQ�FRPSDULQJ�GLIIHUHQW�SURGXFWV�

5LSSOH�&XUUHQW��5&�

7KH�PD[LPXP�ULSSOH�FXUUHQW�YDOXH�GHSHQGV�RQ�
� ��$PELHQW�WHPSHUDWXUH
� ��6XUIDFH�DUHD�RI�WKH�FDSDFLWRU��KHDW�GLVVLSDWLRQ�DUHD� 
WDQ�/�RU�(65

� ��)UHTXHQF\
7KH�FDSDFLWRU¶V�OLIH�GHSHQGV�RQ�WKH�WKHUPDO�VWUHVV�

)UHTXHQF\�'HSHQGHQFH�RI�WKH�5LSSOH�&XUUHQW�

(65�DQG��WKXV��WKH�WDQ�/�GHSHQG�RQ�WKH�IUHTXHQF\�RI�WKH�DSSOLHG�YROWDJH��7KLV�LQGLFDWHV�WKDW�WKH�DOORZHG�ULSSOH�FXUUHQW�LV�DOVR�D�IXQFWLRQ�
RI�WKH�IUHTXHQF\�

7HPSHUDWXUH�'HSHQGHQFH�RI�WKH�5LSSOH�&XUUHQW

7KH�GDWD�VKHHW�VSHFL¿HV�PD[LPXP�ULSSOH�FXUUHQW�DW�WKH�XSSHU�FDWHJRU\�WHPSHUDWXUH�IRU�HDFK�FDSDFLWRU�
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

([SHFWHG�/LIH�&DOFXODWLRQ�

([SHFWHG�OLIH�GHSHQGV�RQ�RSHUDWLQJ�WHPSHUDWXUH�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD��/� �/R�[����7R�7����

:KHUH�
/�� ([SHFWHG�OLIH
/R�� /RDG�OLIH�DW�PD[LPXP�SHUPLVVLEOH�RSHUDWLQJ�WHPSHUDWXUH
7�� $FWXDO�RSHUDWLQJ�WHPSHUDWXUH
7R�� 0D[LPXP�SHUPLVVLEOH�RSHUDWLQJ�WHPSHUDWXUH
7KLV�IRUPXOD�LV�DSSOLFDEOH�EHWZHHQ����&�DQG�7R�

3DFNDJLQJ�4XDQWLWLHV

Size 

&RGH

'LDPHWHU�

�PP�

/HQJWK�

�PP�

%XON

6WDQGDUG�

/HDGV

&XW�/HDGV

$XWR�LQVHUWLRQ

$PPR 7DSH�	�5HHO

C3 � 11 ����� ����� ���� ����

E3 ��� 11 ����� ����� ���� ����

G3 � 11 ���� ���� ���� ���

G4 � �� ���� ���� ���� ���

H1 �� �� ���� ���� ��� ���

H2 �� �� ���� ���� ��� ���

H4 �� �� ���� ���� ��� ���

L3 �� �� ���� ���� ���

L4 �� �� ���� ���� ���

M7 �� �� ���� ��� ���

M2 �� �� ��� ���

M3 �� �� ��� ���

N4 �� �� ��� ����

N1 �� �� ��� ���

N2 �� �� ��� ���

N3 �� �� ��� ���

Q3 �� �� ���

Q4 �� �� ��� ���

6WDQGDUG�0DUNLQJ�IRU�5DGLDO�7\SHV

�� .(0(7�ORJR
�� 6HULHV�
�� 2SHUDWLQJ�WHPSHUDWXUH���&�
�� 5DWHG�FDSDFLWDQFH���)�
�� 5DWHG�YROWDJH��9'&�
�� 1HJDWLYH�SRODULW\��ZKLWH�OLQH
�� 'DWH�FRGH
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Radial Aluminum Electrolytic Capacitors � ESK Series, +85ºC

7DSLQJ�IRU�$XWRPDWLF�,QVHUWLRQ�0DFKLQHV

'LPHQVLRQV�

�PP�
D L p d P P0 P1 P2 W W0 W1 W2 H0 H1 I D0 W

Tolerance ���� ��������� ����� ����� ����� ����� ����� ������� ���� 0D[LPXP 0D[LPXP ����� ���� 0D[LPXP ���� ����

)RUPHG�WR�����PP

� ��� ��� ���� ���� ���� ��� ���� �� �� 11 � �� ���� � ���

�
�� ��� ���� ���� ���� ��� ���� �� �� 11 � �� ���� � ���

!� ��� ��� ���� ���� ��� ���� �� �� 11 � �� ���� � ���

)RUPHG�WR���PP

� ��� � ���� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

�
�� � ���� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

!� � ��� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

�
�� � ��� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

!� � ��� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

�
�� � ��� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

!� � ��� ���� ���� ���� ���� �� �� 11 � �� ���� � ���

6WUDLJKW�OHDGV

� ��� ��� ���� ���� ���� ��� ���� �� �� 11 � ���� � ���

�
�� � ���� ���� ���� ���� ���� �� �� 11 � ���� � ���

!� � ��� ���� ���� ���� ���� �� �� 11 � ���� � ���

�
�� ��� ��� ���� ���� ��� ���� �� �� 11 � ���� � ���

!� ��� ��� ���� ���� ��� ���� �� �� 11 � ���� � ���

�
�� ��� ��� ���� ���� ��� ���� �� �� 11 � ���� � ���

!� ��� ��� ���� ���� ��� ���� �� �� 11 � ���� � ���

�� ����� � ��� ���� ���� ���� ���� �� �� 11 � ���� 1 � 1

��

�����

� ��� �� �� ���� ��� �� �� 11 � ���� 1 � 1

��
� ��� �� �� ���� ��� �� �� 11 � ���� 1 � 1

� ��� �� �� ���� ��� �� �� 11 � ���� 1 � 1

�� ��� ��� �� �� ���� ��� �� �� 11 � ���� 1 � 1

�� ��� ��� �� �� ���� ��� �� �� 11 � ���� 1 � 1

Formed to 2.5 mm

(Lead and packaging code LA and FA)

Formed to 5 mm

(Lead and packaging code JA and DA)

Straight Leads (Diameter:  4 � 8 mm)

Lead and packaging code EA and KA

Straight Leads (Diameter > 8)

Lead and packaging code EA and KA

Adhes ive tape

pP1

H

W
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W

0
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d 

P0 

P2 P

D 

M oun ting tape 
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L

0
H

D0 

M oun ting tape
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H
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W
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L
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P1

1
W
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M oun ting tape

Adhes ive tape

pP1

H

W

L

0
W

2
W
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1
W

D

0
H

D0 

M oun ting tape 

Adhes ive tape

W

H

L

0
W

2
W

d 
P0 

P2 P

1
W

p

D 

P1

I

1 .0 Maximum

-1 .0

+1 .0

t

1 .0 Maximum

-1 .0

+1 .0

t

1 .0 Maximum
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/HDG�7DSLQJ�	�3DFNDJLQJ�

H

T
W

W

HD

Ammo Box Reel

&DVH�6L]H��PP�

$PPR Reel

H W 7 D H W
0D[LPXP 0D[LPXP �� ���� �������

4 ��� ��� ��

��� �� ��

5 x 5 � 7 ��� ��� ��

6 x 5 � 7 ��� ��� ��

8 x 5 � 9 ��� ��� ��

5 x 11 ��� ��� ��

6 x 11 ��� ��� ��

8 x 11 ��� ��� ��

8 x 14 � 20 ��� ��� ��

10 x 12 ��� ��� ��

10 x 15 � 19 ��� ��� ��

10 x 22 � 25 ��� ��� ��

12 ��� ��� ��

13 ��� ��� ��

16 ��� ��� ��
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&RQVWUXFWLRQ

7KH�PDQXIDFWXULQJ�SURFHVV�EHJLQV�ZLWK�WKH�DQRGH�IRLO�EHLQJ�
HOHFWURFKHPLFDOO\�HWFKHG�WR�LQFUHDVH�WKH�VXUIDFH�DUHD�DQG�WKHQ�
³IRUPHG´�WR�SURGXFH�WKH�DOXPLQXP�R[LGH�OD\HU��%RWK�WKH�DQRGH�DQG�
FDWKRGH�IRLOV�DUH�WKHQ�LQWHUOHDYHG�ZLWK�DEVRUEHQW�SDSHU�DQG�ZRXQG�
LQWR�D�F\OLQGHU��'XULQJ�WKH�ZLQGLQJ�SURFHVV��DOXPLQXP�WDEV�DUH�
DWWDFKHG�WR�HDFK�IRLO�WR�SURYLGH�WKH�HOHFWULFDO�FRQWDFW�
 

7KH�GHFN��FRPSOHWH�ZLWK�WHUPLQDOV��LV�DWWDFKHG�WR�WKH�WDEV�DQG�WKHQ�
IROGHG�GRZQ�WR�UHVW�RQ�WRS�RI�WKH�ZLQGLQJ��7KH�FRPSOHWH�ZLQGLQJ�
LV�LPSUHJQDWHG�ZLWK�HOHFWURO\WH�EHIRUH�EHLQJ�KRXVHG�LQ�D�VXLWDEOH�
FRQWDLQHU��XVXDOO\�DQ�DOXPLQXP�FDQ��DQG�VHDOHG��7KURXJKRXW�WKH�
SURFHVV��DOO�PDWHULDOV�LQVLGH�WKH�KRXVLQJ�PXVW�EH�PDLQWDLQHG�DW�WKH�
KLJKHVW�SXULW\�DQG�EH�FRPSDWLEOH�ZLWK�WKH�HOHFWURO\WH� 
 

(DFK�FDSDFLWRU�LV�DJHG�DQG�WHVWHG�EHIRUH�EHLQJ�VOHHYHG�DQG�
SDFNHG��7KH�SXUSRVH�RI�DJLQJ�LV�WR�UHSDLU�DQ\�GDPDJH�LQ�WKH�R[LGH�
OD\HU�DQG�WKXV�UHGXFH�WKH�OHDNDJH�FXUUHQW�WR�D�YHU\�ORZ�OHYHO��$JLQJ�
LV�QRUPDOO\�FDUULHG�RXW�DW�WKH�UDWHG�WHPSHUDWXUH�RI�WKH�FDSDFLWRU�DQG�
LV�DFFRPSOLVKHG�E\�DSSO\LQJ�YROWDJH�WR�WKH�GHYLFH�ZKLOH�FDUHIXOO\�
FRQWUROOLQJ�WKH�VXSSO\�FXUUHQW��7KH�SURFHVV�PD\�WDNH�VHYHUDO�KRXUV�
WR�FRPSOHWH��

'DPDJH�WR�WKH�R[LGH�OD\HU�FDQ�RFFXU�GXH�WR�YDULHW\�RI�UHDVRQV�
� ��6OLWWLQJ�RI�WKH�DQRGH�IRLO�DIWHU�IRUPLQJ
� ��$WWDFKLQJ�WKH�WDEV�WR�WKH�DQRGH�IRLO
� ��0LQRU�PHFKDQLFDO�GDPDJH�FDXVHG�GXULQJ�ZLQGLQJ

$�VDPSOH�IURP�HDFK�EDWFK�LV�WDNHQ�E\�WKH�TXDOLW\�GHSDUWPHQW�DIWHU�
FRPSOHWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV��

7KH�IROORZLQJ�WHVWV�DUH�DSSOLHG�DQG�PD\�EH�YDULHG�DW�WKH�UHTXHVW�
RI�WKH�FXVWRPHU��,Q�WKLV�FDVH�WKH�EDWFK��RU�VSHFLDO�SURFHGXUH��ZLOO�
GHWHUPLQH�WKH�FRXUVH�RI�DFWLRQ�

(OHFWULFDO�
� ��/HDNDJH�FXUUHQW
� ��&DSDFLWDQFH
� ��(65
� ��,PSHGDQFH
� ��7DQ�'HOWD

0HFKDQLFDO�9LVXDO�
� ��2YHUDOO�GLPHQVLRQV
� ��7RUTXH�WHVW�RI�PRXQWLQJ�VWXG
� ��3ULQW�GHWDLO
� ��%R[�ODEHOV
� ��3DFNDJLQJ��LQFOXGLQJ�SDFNHG�
TXDQWLW\�

Extended cathode

Anode foil

Cathode foil

Tissues

Foil tabs

 

 

 

 

Aging  

 

 

 

Etching

Forming

Winding

Decking

Impregnation

Assembly

Testing

Sleeving

Packing
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.(0(7�&RUSRUDWLRQ�

:RUOG�+HDGTXDUWHUV

�����.(0(7�:D\
6LPSVRQYLOOH��6&�������

0DLOLQJ�$GGUHVV�
3�2��%R[������
*UHHQYLOOH��6&������

ZZZ�NHPHW�FRP�
7HO���������������
)D[��������������

&RUSRUDWH�2IÀ�FHV

)RUW�/DXGHUGDOH��)/
7HO��������������

1RUWK�$PHULFD�

6RXWKHDVW

/DNH�0DU\��)/
7HO��������������

1RUWKHDVW

:LOPLQJWRQ��0$
7HO���������������

&HQWUDO

1RYL��0,
7HO��������������

:HVW

0LOSLWDV��&$
7HO��������������

0H[LFR�

*XDGDODMDUD��-DOLVFR�
7HO�������������������

(XURSH�

6RXWKHUQ�(XURSH

3DULV��)UDQFH
7HO�����������������

6DVVR�0DUFRQL��,WDO\
7HO���������������

&HQWUDO�(XURSH

/DQGVEHUJ��*HUPDQ\��
7HO�������������������

.DPHQ��*HUPDQ\
7HO����������������

1RUWKHUQ�(XURSH

%LVKRS¶V�6WRUWIRUG��8QLWHG�.LQJGRP�
7HO�����������������

(VSRR��)LQODQG
7HO�����������������
 

$VLD

1RUWKHDVW�$VLD

+RQJ�.RQJ
7HO���������������

6KHQ]KHQ��&KLQD
7HO������������������

%HLMLQJ��&KLQD
7HO�����������������

6KDQJKDL��&KLQD
7HO�����������������

7DLSHL��7DLZDQ
7HO����������������

6RXWKHDVW�$VLD

6LQJDSRUH
7HO��������������

3HQDQJ��0DOD\VLD
7HO��������������

%DQJDORUH��,QGLD
7HO�����������������

Note: KEMET reserves the right to modify minor details of internal and external construction at any time in the interest of product improvement. KEMET does not 

assume any responsibility for infringement that might result from the use of KEMET Capacitors in potential circuit designs. KEMET is a registered trademark of 

KEMET Electronics Corporation. 
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2WKHU�.(0(7�5HVRXUFHV

7RROV

5HVRXUFH /RFDWLRQ

&RQ¿�JXUH�$�3DUW��&DS(GJH KWWS���FDSDFLWRUHGJH�NHPHW�FRP

63,&(�	�),7�6RIWZDUH KWWS���ZZZ�NHPHW�FRP�VSLFH

6HDUFK�2XU�)$4V��.QRZOHGJH(GJH KWWS���ZZZ�NHPHW�FRP�NHDVN

(OHFWURO\WLF�/LIH&DOFXODWRU KWWS���ZZZ�NHPHW�FRP������HOF

3URGXFW�,QIRUPDWLRQ

5HVRXUFH /RFDWLRQ

3URGXFWV KWWS���ZZZ�NHPHW�FRP�SURGXFWV

7HFKQLFDO�5HVRXUFHV��,QFOXGLQJ�6ROGHULQJ�7HFKQLTXHV� KWWS���ZZZ�NHPHW�FRP�WHFKQLFDOSDSHUV

5R+6�6WDWHPHQW KWWS���ZZZ�NHPHW�FRP�URKV

4XDOLW\�'RFXPHQWV KWWS���ZZZ�NHPHW�FRP�TXDOLW\GRFXPHQWV

3URGXFW�5HTXHVW

5HVRXUFH /RFDWLRQ

6DPSOH�5HTXHVW KWWS���ZZZ�NHPHW�FRP�VDPSOH

(QJLQHHULQJ�.LW�5HTXHVW KWWS���ZZZ�NHPHW�FRP�NLWV

&RQWDFW

5HVRXUFH /RFDWLRQ

:HEVLWH ZZZ�NHPHW�FRP

&RQWDFW�8V KWWS���ZZZ�NHPHW�FRP�FRQWDFW

,QYHVWRU�5HODWLRQV KWWS���ZZZ�NHPHW�FRP�LU

&DOO�8V ������0\.(0(7

7ZLWWHU KWWS���WZLWWHU�FRP�NHPHWFDSDFLWRUV

'LVFODLPHU

$OO�SURGXFW�VSHFL¿�FDWLRQV��VWDWHPHQWV��LQIRUPDWLRQ�DQG�GDWD��FROOHFWLYHO\��WKH�³,QIRUPDWLRQ´��LQ�WKLV�GDWDVKHHW�DUH�VXEMHFW�WR�FKDQJH��7KH�FXVWRPHU�LV�UHVSRQVLEOH�IRU�FKHFNLQJ�DQG�
YHULI\LQJ�WKH�H[WHQW�WR�ZKLFK�WKH�,QIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�SXEOLFDWLRQ�LV�DSSOLFDEOH�WR�DQ�RUGHU�DW�WKH�WLPH�WKH�RUGHU�LV�SODFHG�

$OO�,QIRUPDWLRQ�JLYHQ�KHUHLQ�LV�EHOLHYHG�WR�EH�DFFXUDWH�DQG�UHOLDEOH��EXW�LW�LV�SUHVHQWHG�ZLWKRXW�JXDUDQWHH��ZDUUDQW\��RU�UHVSRQVLELOLW\�RI�DQ\�NLQG��H[SUHVVHG�RU�LPSOLHG�

6WDWHPHQWV�RI�VXLWDELOLW\�IRU�FHUWDLQ�DSSOLFDWLRQV�DUH�EDVHG�RQ�.(0(7�(OHFWURQLFV�&RUSRUDWLRQ¶V��³.(0(7´��NQRZOHGJH�RI�W\SLFDO�RSHUDWLQJ�FRQGLWLRQV�IRU�VXFK�DSSOLFDWLRQV��EXW�DUH�
QRW�LQWHQGHG�WR�FRQVWLWXWH�±�DQG�.(0(7�VSHFL¿�FDOO\�GLVFODLPV�±�DQ\�ZDUUDQW\�FRQFHUQLQJ�VXLWDELOLW\�IRU�D�VSHFL¿�F�FXVWRPHU�DSSOLFDWLRQ�RU�XVH��7KH�,QIRUPDWLRQ�LV�LQWHQGHG�IRU�XVH�RQO\�
E\�FXVWRPHUV�ZKR�KDYH�WKH�UHTXLVLWH�H[SHULHQFH�DQG�FDSDELOLW\�WR�GHWHUPLQH�WKH�FRUUHFW�SURGXFWV�IRU�WKHLU�DSSOLFDWLRQ��$Q\�WHFKQLFDO�DGYLFH�LQIHUUHG�IURP�WKLV�,QIRUPDWLRQ�RU�RWKHUZLVH�
SURYLGHG�E\�.(0(7�ZLWK�UHIHUHQFH�WR�WKH�XVH�RI�.(0(7¶V�SURGXFWV�LV�JLYHQ�JUDWLV��DQG�.(0(7�DVVXPHV�QR�REOLJDWLRQ�RU�OLDELOLW\�IRU�WKH�DGYLFH�JLYHQ�RU�UHVXOWV�REWDLQHG�

$OWKRXJK�.(0(7�GHVLJQV�DQG�PDQXIDFWXUHV�LWV�SURGXFWV�WR�WKH�PRVW�VWULQJHQW�TXDOLW\�DQG�VDIHW\�VWDQGDUGV��JLYHQ�WKH�FXUUHQW�VWDWH�RI�WKH�DUW��LVRODWHG�FRPSRQHQW�IDLOXUHV�PD\�VWLOO�
RFFXU��$FFRUGLQJO\��FXVWRPHU�DSSOLFDWLRQV�ZKLFK�UHTXLUH�D�KLJK�GHJUHH�RI�UHOLDELOLW\�RU�VDIHW\�VKRXOG�HPSOR\�VXLWDEOH�GHVLJQV�RU�RWKHU�VDIHJXDUGV��VXFK�DV�LQVWDOODWLRQ�RI�SURWHFWLYH�
FLUFXLWU\�RU�UHGXQGDQFLHV��LQ�RUGHU�WR�HQVXUH�WKDW�WKH�IDLOXUH�RI�DQ�HOHFWULFDO�FRPSRQHQW�GRHV�QRW�UHVXOW�LQ�D�ULVN�RI�SHUVRQDO�LQMXU\�RU�SURSHUW\�GDPDJH�

$OWKRXJK�DOO�SURGXFW±UHODWHG�ZDUQLQJV��FDXWLRQV�DQG�QRWHV�PXVW�EH�REVHUYHG��WKH�FXVWRPHU�VKRXOG�QRW�DVVXPH�WKDW�DOO�VDIHW\�PHDVXUHV�DUH�LQGLFWHG�RU�WKDW�RWKHU�PHDVXUHV�PD\�QRW�
EH�UHTXLUHG�
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