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PERFORMANCE SPECIFICATION 
 

CAPACITORS, FIXED, ELECTROLYTIC (SOLID ELECTROLYTE), TANTALUM, 
MOLDED, CONFORMAL COATED AND METAL CASED WITH PLASTIC END-FILL, 

NONHERMETICALLY SEALED, GENERAL SPECIFICATION FOR 
 

This specification is approved for use by all Depart- 
ments and Agencies of the Department of Defense. 

 
1.  SCOPE 

 
1.1  Scope.  This specification covers the general requirements for fixed, electrolytic (solid electrolyte), tantalum, 

molded, conformal coated and metal cased with plastic end-fill nonhermetically sealed capacitors, primarily intended 
for filter, bypass, coupling, and other applications where the alternating current (ac) component is small compared to 
the direct current (dc) rated voltage.  These capacitors are intended to be used only where supplemental moisture 
protection is provided or for noncritical applications where hermetic moisture protection is not required. 
 

1.2  Classification.  Capacitors covered by this specification are classified by the style, as specified (see 3.1). 
 

1.2.1  Part or Identifying Number (PIN).  The PIN will be in the following form and as specified (see 3.1 and 6.2). 
 

   CX01        D         225              K 
 
 
 
 
      Style  Voltage Capacitance   Capacitance 

 (see 1.2.1.1) (see 1.2.1.2) (see 1.2.1.3)      tolerance 
     (see 1.2.1.4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comments, suggestions, or questions on this document should be addressed to:  US Army Communications-
Electronics RDEC, ATTN:  AMSRD-CER-PR-D,, Fort Monmouth, NJ 07703-5023, or emailed to  
robert.francis@us.army.mil  . Since contact information can change, you may want to verify the currency of this 
address information using the ASSIST Online database at http://assist.daps.dla.mil 

 
 
AMSC N/A                                                                                                                                                   FSC 5910 
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������� 6W\OH� 7KH VW\OH LV LGHQWLILHG E\ WKH WZR�OHWWHU V\PERO &;� IROORZHG E\ D WZR�GLJLW QXPEHU� WKH OHWWHUV
LGHQWLI\ IL[HG� HOHFWURO\WLF �VROLG HOHFWURO\WH� WDQWDOXP� PROGHG� FRQIRUPDO FRDWHG DQG PHWDO FDVHG ZLWK SODVWLF HQG�ILOO�
QRQKHUPHWLFDOO\ VHDOHG FDSDFLWRUV� DQG WKH QXPEHU LGHQWLILHV WKH GHVLJQ RI WKH FDSDFLWRU�

������� 9ROWDJH� 7KH YROWDJH �UDWHG DQG VXUJH� LV LGHQWLILHG E\ D VLQJOH OHWWHU DV VKRZQ LQ WDEOH ,�

7$%/( ,� 9ROWDJH�

6\PERO 5DWHG ���q&�
9ROWV� GF

6XUJH ���q&�
9ROWV� GF

$
%
&
'
)
+
-
.
0
1

�
�
�
�
��
��
��
��
��
��

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

������� &DSDFLWDQFH� 7KH QRPLQDO FDSDFLWDQFH YDOXH� H[SUHVVHG LQ SLFRIDUDGV �S)� LV LGHQWLILHG E\ D WKUHH�GLJLW
QXPEHU� WKH ILUVW WZR GLJLWV UHSUHVHQW VLJQLILFDQW ILJXUHV DQG WKH ODVW GLJLW VSHFLILHV WKH QXPEHU RI ]HURV WR IROORZ�

������� &DSDFLWDQFH WROHUDQFH� 7KH FDSDFLWDQFH WROHUDQFH LV LGHQWLILHG E\ D VLQJOH OHWWHU DV VKRZQ LQ WDEOH ,,�

7$%/( ,,� &DSDFLWDQFH WROHUDQFH�

6\PERO &DSDFLWDQFH WROHUDQFH

.
0

3HUFHQW �r�

��
��

�� $33/,&$%/( '2&80(176

��� *HQHUDO� 7KH GRFXPHQWV OLVWHG LQ WKLV VHFWLRQ DUH VSHFLILHG LQ VHFWLRQV � DQG � RI WKLV VSHFLILFDWLRQ� 7KLV
VHFWLRQ GRHV QRW LQFOXGH GRFXPHQWV FLWHG LQ RWKHU VHFWLRQV RI WKLV VSHFLILFDWLRQ RU UHFRPPHQGHG IRU DGGLWLRQDO
LQIRUPDWLRQ RU DV H[DPSOHV� :KLOH HYHU\ HIIRUW KDV EHHQ PDGH WR HQVXUH WKH FRPSOHWHQHVV RI WKLV OLVW� GRFXPHQW
XVHUV DUH FDXWLRQHG WKDW WKH\ PXVW PHHW DOO VSHFLILHG UHTXLUHPHQWV GRFXPHQWV FLWHG LQ VHFWLRQV � DQG � RI WKLV
VSHFLILFDWLRQ� ZKHWKHU RU QRW WKH\ DUH OLVWHG�

��� *RYHUQPHQW GRFXPHQWV�

����� 6SHFLILFDWLRQV� VWDQGDUGV� DQG KDQGERRNV� 7KH IROORZLQJ VSHFLILFDWLRQV� VWDQGDUGV� DQG KDQGERRNV IRUP D
SDUW RI WKLV GRFXPHQW WR WKH H[WHQW VSHFLILHG KHUHLQ� 8QOHVV RWKHUZLVH VSHFLILHG� WKH LVVXHV RI WKHVH GRFXPHQWV DUH
WKRVH FLWHG LQ WKH VROLFLWDWLRQ RU FRQWUDFW �VHH �����
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'(3$570(17 2) '()(16(

63(&,),&$7,216

0,/�35)�������� � &DSDFLWRUV� )L[HG� (OHFWURO\WLF �6ROLG (OHFWURO\WH�� 7DQWDOXP� 3RODU� 0ROGHG�
1RQKHUPHWLFDOO\ 6HDOHG� 6W\OH &;���

0,/�35)�������� � &DSDFLWRUV� )L[HG� (OHFWURO\WLF �6ROLG (OHFWURO\WH�� 7DQWDOXP� 3RODU�
&RQIRUPDO &RDWHG� 1RQKHUPHWLFDOO\ 6HDOHG� 6W\OHV &;�� DQG &;���

0,/�35)�������� � &DSDFLWRUV� )L[HG� (OHFWURO\WLF �6ROLG (OHFWURO\WH�� 7DQWDOXP� 3RODU� 0ROGHG�
1RQKHUPHWLFDOO\ 6HDOHG� 6W\OH &;���

0,/�35)�������� � &DSDFLWRUV� )L[HG� (OHFWURO\WLF �6ROLG (OHFWURO\WH�� 7DQWDOXP� 3RODU�
1RQKHUPHWLFDOO\ 6HDOHG� 6W\OHV &;�� DQG &;���

'(3$570(17 2) '()(16(

67$1'$5'6

0,/�67'���� � 7HVW 0HWKRGV 6WDQGDUGV (OHFWURQLFV DQG (OHFWULFDO &RPSRQHQW 3DUWV�
0,/�67'����� � 0DUNLQJ RI (OHFWULFDO DQG (OHFWURQLF 3DUWV�

�&RSLHV RI WKHVH GRFXPHQWV DUH DYDLODEOH RQOLQH DW KWWS���DVVLVW�GDSV�GOD�PLO�TXLFNVHDUFK� RU
KWWS���DVVLVW�GDSV�GOD�PLO RU IURP WKH 6WDQGDUGL]DWLRQ 'RFXPHQW 2UGHU 'HVN� ��� 5REELQV $YHQXH� %XLOGLQJ �'�
3KLODGHOSKLD� 3$ ������������

��� 1RQ�*RYHUQPHQW SXEOLFDWLRQV� 7KH IROORZLQJ GRFXPHQWV IRUP D SDUW RI WKLV GRFXPHQW WR WKH H[WHQW VSHFLILHG
KHUHLQ� 8QOHVV RWKHUZLVH VSHFLILHG� WKH LVVXHV RI WKHVH GRFXPHQWV DUH WKRVH FLWHG LQ WKH VROLFLWDWLRQ RU FRQWUDFW�

$0(5,&$1 1$7,21$/ 67$1'$5'6 ,167,787( �$16,�

-�67'���� � 5HTXLUHPHQWV IRU (OHFWURQLF *UDGH 6ROGHU $OOR\V DQG )OX[HG DQG 1RQ�)OX[HG 6ROLG
6ROGHUV IRU (OHFWURQLF 6ROGHULQJ $SSOLFDWLRQV�

�&RSLHV RI WKLV GRFXPHQW FDQ EH RUGHUHG RQOLQH DW ZZZ�LSF�RUJ RU IURP WKH ,QVWLWXWH IRU ,QWHUFRQQHFWLQJ DQG
3DFNDJLQJ (OHFWURQLF &LUFXLWV �,3&� ,1&��� ���� 6DQGHUV 5RDG� 6XLWH ��� VRXWK� 1RUWKEURRN� ,/ �������

$16,�1&6/ =����� � 5HTXLUHPHQWV IRU &DOLEUDWLRQ RI 0HDVXULQJ DQG 7HVW (TXLSPHQW�

�&RSLHV RI WKLV GRFXPHQW FDQ EH RUGHUHG RQOLQH DW ZZZ�QFVOL�RUJ RU IURP 1&6/ ,QWHUQDWLRQDO� ���� :LOGHUQHVV
3ODFH� 6XLWH ���� %RXOGHU� &2 �����������

,17(51$7,21$/ 25*$1,=$7,21 )25 67$1'$5'6 �,62�

,62 ����� � 0HDVXULQJ 0DQDJHPHQW 6\VWHPV ± 5HTXLUHPHQWV IRU 0HDVXUHPHQW 3URFHVVHV DQG
0HDVXULQJ (TXLSPHQW�

�&RSLHV RI WKLV GRFXPHQW PD\ EH RUGHUHG RQOLQH DW KWWS���ZHEVWRUH�DQVL�RUJ� RU IURP WKH $PHULFDQ 1DWLRQDO
6WDQGDUGV ,QVWLWXWH� �� :HVW ��QG 6WUHHW� 1HZ <RUN� 1< ������������

��� 2UGHU RI SUHFHGHQFH� ,Q WKH HYHQW RI D FRQIOLFW EHWZHHQ WKH WH[W RI WKLV GRFXPHQW DQG WKH UHIHUHQFHV FLWHG
KHUHLQ �H[FHSW IRU UHODWHG DVVRFLDWHG VSHFLILFDWLRQV� VSHFLILFDWLRQ VKHHWV� RU 06 VWDQGDUGV�� WKH WH[W RI WKLV GRFXPHQW
WDNHV SUHFHGHQFH� 1RWKLQJ LQ WKLV GRFXPHQW� KRZHYHU� VXSHUVHGHV DSSOLFDEOH ODZV DQG UHJXODWLRQV XQOHVV D VSHFLILF
H[HPSWLRQ KDV EHHQ REWDLQHG�
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�� 5(48,5(0(176

��� 6SHFLILFDWLRQ VKHHWV� 7KH LQGLYLGXDO LWHP UHTXLUHPHQWV VKDOO EH DV VSHFLILHG KHUHLQ DQG LQ DFFRUGDQFH ZLWK WKH
DSSOLFDEOH VSHFLILFDWLRQ VKHHW� ,Q WKH HYHQW RI DQ\ FRQIOLFW EHWZHHQ WKH UHTXLUHPHQWV RI WKLV VSHFLILFDWLRQ DQG WKH
VSHFLILFDWLRQ VKHHW� WKH ODWWHU VKDOO JRYHUQ �VHH �����

��� 4XDOLILFDWLRQ� &DSDFLWRUV IXUQLVKHG XQGHU WKLV VSHFLILFDWLRQ VKDOO EH SURGXFWV WKDW DUH TXDOLILHG IRU OLVWLQJ RQ
WKH DSSOLFDEOH 4XDOLILHG 3URGXFWV /LVW �43/� EHIRUH FRQWUDFW DZDUG �VHH ��� DQG �����

��� 0DWHULDOV� 0DWHULDOV VKDOO EH DV VSHFLILHG KHUHLQ� +RZHYHU� ZKHQ D GHILQLWH PDWHULDO LV QRW VSHFLILHG� D
PDWHULDO VKDOO EH XVHG ZKLFK ZLOO HQDEOH WKH FDSDFLWRUV WR PHHW WKH SHUIRUPDQFH UHTXLUHPHQWV RI WKLV VSHFLILFDWLRQ�
$FFHSWDQFH RU DSSURYDO RI DQ\ FRQVWLWXHQW PDWHULDO VKDOO QRW EH FRQVWUXHG DV D JXDUDQW\ RI WKH DFFHSWDQFH RI WKH
ILQLVKHG SURGXFW� 7KH XVH RI SDSHU SURGXFWV LV QRW DFFHSWDEOH�

��� � 6ROGHU DQG VROGHULQJ IOX[� 6ROGHU DQG VROGHULQJ IOX[ VKDOO EH RI VXFK TXDOLW\ DV WR HQDEOH WKH FDSDFLWRUV WR
PHHW DOO RI WKH UHTXLUHPHQWV RI WKLV VSHFLILFDWLRQ�

��� ,QWHUIDFH DQG SK\VLFDO GLPHQVLRQ UHTXLUHPHQWV� &DSDFLWRUV VKDOO PHHW WKH LQWHUIDFH UHTXLUHPHQWV DQG
SK\VLFDO GLPHQVLRQV VSHFLILHG �VHH �����

����� %RG\ VWUXFWXUH� 7KH ERG\ VWUXFWXUH VKDOO EH RI HQFDSVXODWHG IRUP �VHH �����

����� 7HUPLQDOV� 7HUPLQDOV VKDOO EH RI D VROLG FRQGXFWRU� RI WKH GLPHQVLRQV VSHFLILHG �VHH ����� DQG VKDOO EH
VXLWDEO\ WUHDWHG WR IDFLOLWDWH VROGHULQJ�

������� 6ROGHU GLS �UHWLQQLQJ�� 2QO\ WKH PDQXIDFWXUHU PD\ VROGHU GLS�UHWLQ WKH OHDG RI WKH FDSDFLWRUV VXSSOLHG WR
WKLV VSHFLILFDWLRQ� SURYLGHG WKH VROGHU GLS SURFHVV KDV EHHQ DSSURYHG E\ WKH TXDOLI\LQJ DFWLYLW\�

��������� 4XDOLI\LQJ DFWLYLW\ DSSURYDO� $SSURYDO RI WKH VROGHU GLS SURFHVV VKDOO EH EDVHG RQ RQH RI WKH IROORZLQJ
RSWLRQV�

D� :KHQ WKH RULJLQDO OHDG ILQLVK TXDOLILHG ZDV KRW VROGHU GLS OHDG ILQLVK �� LQ DFFRUGDQFH ZLWK 0,/�67'�����
�127(� 7KH ��� PLFURLQFK PD[LPXP WKLFNQHVV LV QRW DSSOLFDEOH�� 7KH PDQXIDFWXUHU VKDOO XVH WKH VDPH
VROGHU GLS SURFHVV IRU UHWLQQLQJ DV ZDV XVHG LQ WKH RULJLQDO PDQXIDFWXUH RI WKH FDSDFLWRU�

E� :KHQ WKH OHDG RULJLQDOO\ TXDOLILHG ZDV QRW VROGHU GLS OHDG ILQLVK �� RI 0,/�67'����� DV SUHVFULEHG LQ
���������D� DSSURYDO IRU WKH SURFHVV WR EH XVHG IRU VROGHU GLS VKDOO EH EDVHG RQ WKH IROORZLQJ SURFHGXUH�

��� 7KLUW\ VDPSOHV RI DQ\ FDSDFLWDQFH YDOXH IRU HDFK VW\OH DQG OHDG ILQLVK VKDOO EH VXEMHFWHG WR WKH
PDQXIDFWXUHU¶V VROGHU GLS SURFHVV� 7KH FDSDFLWRUV VKDOO EH VXEMHFWHG WR DOO SUHVFUHHQ HOHFWULFDO
WHVWV� ZLWK QR GHIHFWV DOORZHG�

��� 7HQ RI WKH �� VDPSOHV VKDOO EH VXEMHFWHG WR WKH VROGHUDELOLW\ WHVW� ZLWK QR GHIHFWV DOORZHG�

��� 7KH UHPDLQLQJ �� VDPSOHV VKDOO EH VXEMHFWHG WR WKH UHVLVWDQFH WR VROGHULQJ KHDW WHVW� IROORZHG E\ WKH
PRLVWXUH UHVLVWDQFH WHVW� ZLWK QR GHIHFWV DOORZHG�

��������� 6ROGHU GLS�UHWLQQLQJ RSWLRQV� 7KH FDSDFLWRU PDQXIDFWXUHU PD\ VROGHU GLS�UHWLQ DIWHU WKH SUHVFUHHQ WHVWV
RU DV D FRUUHFWLYH DFWLRQ� $IWHU VROGHU GLS�UHWLQQLQJ� WKH IROORZLQJ LQVSHFWLRQ DQG WHVWV VKDOO EH SHUIRUPHG RQ ���
SHUFHQW RI WKH ORW�

'& OHDNDJH� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

&DSDFLWDQFH� 6KDOO EH ZLWKLQ WKH WROHUDQFH VSHFLILHG �VHH �����

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����
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������� 3XUH WLQ� 7KH XVH RI SXUH WLQ� DV DQ XQGHUSODWH RU ILQDO ILQLVK� LV SURKLELWHG ERWK LQWHUQDOO\ DQG H[WHUQDOO\�
7LQ FRQWHQW RI FDSDFLWRU FRPSRQHQWV DQG VROGHU VKDOO QRW H[FHHG �� SHUFHQW� E\ PDVV� 7LQ VKDOO EH DOOR\HG ZLWK D
PLQLPXP RI � SHUFHQW OHDG� E\ PDVV �VHH �����

��� 9ROWDJH DJLQJ� :KHQ WHVWHG DV VSHFLILHG LQ ������ FDSDFLWRUV VKDOO ZLWKVWDQG WKH DSSOLFDWLRQ RI YROWDJH DW KLJK
WHPSHUDWXUH ZLWKRXW YLVLEOH PHFKDQLFDO GDPDJH�

��� &RQVWUXFWLRQ DQDO\VLV �PHWDO FDVHG XQLWV RQO\�� :KHQ FDSDFLWRUV DUH LQVSHFWHG DV VSHFLILHG LQ ������
FRQVWUXFWLRQ DQDO\VLV VKDOO GLVFORVH QR HYLGHQFH RI YRLGV RI WKH SODVWLF HQG�ILOO H[FHHGLQJ �� SHUFHQW RI WKH WRWDO FDVH
YROXPH�

��� '& OHDNDJH� :KHQ PHDVXUHG DV VSHFLILHG LQ ������ WKH GF OHDNDJH VKDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH
VSHFLILHG �VHH �����

��� &DSDFLWDQFH� :KHQ PHDVXUHG DV VSHFLILHG LQ ������ WKH FDSDFLWDQFH VKDOO EH ZLWKLQ WKH DSSOLFDEOH WROHUDQFH
VSHFLILHG �VHH �����

��� 'LVVLSDWLRQ IDFWRU� :KHQ PHDVXUHG DV VSHFLILHG LQ ������ WKH GLVVLSDWLRQ IDFWRU VKDOO QRW H[FHHG WKH YDOXH
VSHFLILHG �VHH �����

���� 6KRFN �VSHFLILHG SXOVH�� :KHQ FDSDFLWRUV DUH WHVWHG DV VSHFLILHG LQ ������ WKHUH VKDOO EH QR LQWHUPLWWHQW
FRQWDFWV RI ��� PLOOLVHFRQG �PV� RU JUHDWHU GXUDWLRQ� RU DUFLQJ RU RWKHU LQGLFDWLRQ RI EUHDNGRZQ� QRU VKDOO WKHUH EH
DQ\ RSHQ�FLUFXLWLQJ RU VKRUW�FLUFXLWLQJ RU HYLGHQFH RI PHFKDQLFDO GDPDJH�

���� 9LEUDWLRQ� KLJK IUHTXHQF\� :KHQ FDSDFLWRUV DUH WHVWHG DV VSHFLILHG LQ ������ WKHUH VKDOO EH QR LQWHUPLWWHQW
FRQWDFWV RI ��� PV RU JUHDWHU GXUDWLRQ� RU DUFLQJ RU RWKHU LQGLFDWLRQ RI EUHDNGRZQ� QRU VKDOO WKHUH EH DQ\ RSHQ�
FLUFXLWLQJ RU VKRUW�FLUFXLWLQJ RU HYLGHQFH RI PHFKDQLFDO GDPDJH�

���� 7KHUPDO VKRFN� :KHQ WHVWHG DV VSHFLILHG LQ ������ FDSDFLWRUV VKDOO PHHW WKH IROORZLQJ UHTXLUHPHQWV�

'& OHDNDJH� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ r�� SHUFHQW IURP WKH LQLWLDO PHDVXUHG YDOXH �VHH �����

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

9LVXDO H[DPLQDWLRQ� 7KHUH VKDOO EH QR HYLGHQFH RI KDUPIXO FRUURVLRQ� PHFKDQLFDO GDPDJH� DQG REOLWHUDWLRQ RI
PDUNLQJ ZKHUHYHU DSSOLFDEOH�

���� 5HVLVWDQFH WR VROGHULQJ KHDW� :KHQ FDSDFLWRUV DUH WHVWHG DV VSHFLILHG LQ ������� WKHUH VKDOO EH QR HYLGHQFH
RI PHFKDQLFDO GDPDJH�

���� 7HUPLQDO VWUHQJWK� :KHQ FDSDFLWRUV DUH WHVWHG DV VSHFLILHG LQ ������� WKHUH VKDOO EH QR ORRVHQLQJ RI WKH
WHUPLQDOV RU SHUPDQHQW GDPDJH WR WKH WHUPLQDOV�

���� 0RLVWXUH UHVLVWDQFH� :KHQ WHVWHG DV VSHFLILHG LQ ������� FDSDFLWRUV VKDOO PHHW WKH IROORZLQJ UHTXLUHPHQWV�

'& OHDNDJH� 6KDOO QRW H[FHHG ��� SHUFHQW RI WKH UHTXLUHPHQW VSHFLILHG LQ ����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ r�� SHUFHQW IURP WKH LQLWLDO PHDVXUHG YDOXH �VHH ��� DQG �����

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG ��� SHUFHQW RI WKH UHTXLUHPHQW VSHFLILHG LQ ����

9LVXDO H[DPLQDWLRQ� 7KHUH VKDOO EH QR HYLGHQFH RI KDUPIXO FRUURVLRQ� PHFKDQLFDO GDPDJH� RU REOLWHUDWLRQ RI PDUNLQJ
ZKHUHYHU DSSOLFDEOH�
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���� 6WDELOLW\ DW ORZ DQG KLJK WHPSHUDWXUHV� :KHQ WHVWHG DV VSHFLILHG LQ ������� FDSDFLWRUV VKDOO PHHW WKH
IROORZLQJ UHTXLUHPHQWV�

6WHS � ����q&��

'& OHDNDJH� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

&DSDFLWDQFH� 6KDOO EH ZLWKLQ WROHUDQFH RI WKH QRPLQDO YDOXH VSHFLILHG �VHH �����

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

6WHS � ����q&��

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ���� IURP WKH VWHS �
PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

6WHS � ����q&��

'& OHDNDJH� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ �� SHUFHQW IURP WKH VWHS � PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

6WHS � ����q&��

'& OHDNDJH� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ���� IURP WKH VWHS �
PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

6WHS � ����q&��

'& OHDNDJH� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ���� IURP WKH VWHS �
PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����
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���� 6XUJH YROWDJH� :KHQ WHVWHG DV VSHFLILHG LQ ������� FDSDFLWRUV VKDOO PHHW WKH IROORZLQJ UHTXLUHPHQWV�

'& OHDNDJH� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ���� IURP WKH LQLWLDO PHDVXUHG
YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

���� /LIH� :KHQ WHVWHG DV VSHFLILHG LQ ������ WKHUH VKDOO EH QR HYLGHQFH RI KDUPIXO FRUURVLRQ� PHFKDQLFDO
GDPDJH� RU REOLWHUDWLRQ RI PDUNLQJ �LI DSSOLFDEOH� DQG FDSDFLWRUV VKDOO PHHW WKH IROORZLQJ UHTXLUHPHQWV�

'& OHDNDJH �DW ��q&�� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH �����

&DSDFLWDQFH �DW ��q&�� 6KDOO QRW FKDQJH PRUH WKDQ WKH DSSOLFDEOH YDOXH VSHFLILHG �VHH ���� IURP WKH LQLWLDO
PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU �DW ��q&�� 6KDOO QRW H[FHHG WKH DSSOLFDEOH YDOXH� VSHFLILHG �VHH �����

���� 6ROGHUDELOLW\� :KHQ FDSDFLWRUV DUH WHVWHG DV VSHFLILHG LQ ������� WKH FULWHULD IRU HYDOXDWLRQ VKDOO EH DV
VSHFLILHG LQ PHWKRG ��� RI 0,/�67'�����

���� 5HVLVWDQFH WR VROYHQWV �VHH �������� :KHQ WHVWHG DV VSHFLILHG LQ ������� PDUNLQJ VKDOO UHPDLQ OHJLEOH DQG
VKDOO QRW VPHDU� DQG FDSDFLWRUV VKDOO PHHW WKH IROORZLQJ UHTXLUHPHQWV�

'& OHDNDJH� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ���

&DSDFLWDQFH� 6KDOO QRW FKDQJH PRUH WKDQ r� SHUFHQW IURP WKH LQLWLDO PHDVXUHG YDOXH�

'LVVLSDWLRQ IDFWRU� 6KDOO QRW H[FHHG WKH UHTXLUHPHQW VSHFLILHG LQ ����

���� 0DUNLQJ� &DSDFLWRUV VKDOO EH PDUNHG LQ DFFRUGDQFH ZLWK PHWKRG , RI 0,/�67'������ 3RODULW\ IRU SRODUL]HG
XQLWV VKDOO EH LQGLFDWHG E\ D SOXV ��� V\PERO QHDU WKH SRVLWLYH WHUPLQDO� $W WKH RSWLRQ RI WKH PDQXIDFWXUHU� D
FRQWUDVWLQJ FRORU PD\ DOVR EH XVHG WR LQGLFDWH SRODULW\� 3DSHU ODEHOV VKDOO QRW EH XVHG� 0DUNLQJ VKDOO UHPDLQ OHJLEOH
DIWHU DOO WHVWV� &DSDFLWRU PDUNLQJ VKDOO LQFOXGH WKH VSHFLILHG LQIRUPDWLRQ� LQ WKH VHTXHQFH VKRZQ LQ WKH IROORZLQJ
H[DPSOH�

���. � &RGHG FDSDFLWDQFH �LQ SLFRIDUDGV�� FDSDFLWDQFH WROHUDQFH�

���7 � 3RODULW\� YROWDJH� DQG PDQXIDFWXUHUV WUDGH PDUN�

127(� 3RODULW\ V\PERO VKDOO EH QHDU WKH SRVLWLYH WHUPLQDO DQG PD\ EH SODFHG RQ HLWKHU HQG RI WKH ODVW OLQH
RI W\SH� GHSHQGLQJ RQ WKH PDUNLQJ RULHQWDWLRQ ZLWK UHVSHFW WR WKH SRODULW\�

���� 5HF\FOHG� UHFRYHUHG� RU HQYLURQPHQWDOO\ SUHIHUDEOH PDWHULDOV� 5HF\FOHG� UHFRYHUHG� RU HQYLURQPHQWDOO\
SUHIHUDEOH PDWHULDOV VKRXOG EH XVHG WR WKH PD[LPXP H[WHQW SRVVLEOH SURYLGHG WKDW WKH PDWHULDO PHHWV RU H[FHHGV WKH
RSHUDWLRQDO DQG PDLQWHQDQFH UHTXLUHPHQWV� DQG SURPRWHV HFRQRPLFDOO\ DGYDQWDJHRXV OLIH F\FOH FRVWV�

���� :RUNPDQVKLS� &DSDFLWRUV VKDOO EH SURFHVVHG LQ VXFK D PDQQHU WKDW ZKHQ H[DPLQHG XQGHU �;
PDJQLILFDWLRQ� WKH\ VKDOO EH XQLIRUP LQ TXDOLW\ DQG VKDOO EH IUHH IURP SLWV� FUDFNV� URXJK HGJHV� DQG RWKHU GHIHFWV WKDW
ZLOO DIIHFW OLIH� VHUYLFHDELOLW\� RU DSSHDUDQFH�

������ 6ROGHULQJ� $OO H[FHVV IOX[ RU VROGHU VKDOO EH UHPRYHG� (OHFWULFDO FRQQHFWLRQV VKDOO EH HOHFWULFDOO\
FRQWLQXRXV DIWHU VROGHULQJ�
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�� 9(5,),&$7,21

��� 7HVW HTXLSPHQW DQG LQVSHFWLRQ IDFLOLWLHV� 7HVW DQG PHDVXULQJ HTXLSPHQW DQG LQVSHFWLRQ IDFLOLWLHV RI VXIILFLHQW
DFFXUDF\� TXDOLW\ DQG TXDQWLW\ WR SHUPLW SHUIRUPDQFH RI UHTXLUHG LQVSHFWLRQ VKDOO EH HVWDEOLVKHG DQG PDLQWDLQHG E\
WKH FRQWUDFWRU� 7KH HVWDEOLVKPHQW DQG PDLQWHQDQFH RI D FDOLEUDWLRQ V\VWHP WR FRQWURO WKH DFFXUDF\ RI WKH PHDVXULQJ
DQG WHVW HTXLSPHQW VKDOO EH LQ DFFRUGDQFH ZLWK $16,�1&6/ =������ ,62 ������� RU DSSURYHG HTXLYDOHQW�

��� &ODVVLILFDWLRQ RI LQVSHFWLRQV� 7KH LQVSHFWLRQ UHTXLUHPHQWV VSHFLILHG KHUHLQ DUH FODVVLILHG DV IROORZV�

D� 4XDOLILFDWLRQ LQVSHFWLRQ �VHH �����

E� 5HWHQWLRQ RI TXDOLILFDWLRQ �VHH �����

F� &RQIRUPDQFH LQVSHFWLRQ �VHH �����

G� 3HULRGLF JURXS & LQVSHFWLRQ �VHH �����

��� ,QVSHFWLRQ FRQGLWLRQV�

����� ,QVSHFWLRQ FRQGLWLRQV� 8QOHVV RWKHUZLVH VSHFLILHG KHUHLQ� DOO LQVSHFWLRQV VKDOO EH SHUIRUPHG LQ DFFRUGDQFH
ZLWK WKH WHVW FRQGLWLRQV VSHFLILHG LQ WKH �*(1(5$/ 5(48,5(0(176� RI 0,/�67'�����

����� $& PHDVXUHPHQWV� $& PHDVXUHPHQWV VKDOO EH PDGH DW WKH IUHTXHQF\ VSHFLILHG� 7KH PDJQLWXGH RI WKH DF
YROWDJH VKDOO EH HTXDO WR RU OHVV WKDQ ��� YROW URRW PHDQ VTXDUH �UPV�� 7KH PD[LPXP GF ELDV YROWDJH VKDOO EH HTXDO
WR RU OHVV WKDQ ��� YROWV IRU DOO DF PHDVXUHPHQWV RI SRODUL]HG FDSDFLWRUV�

����� 5HIHUHQFH PHDVXUHPHQWV� :KHQ UHTXLUHPHQWV DUH EDVHG RQ FRPSDUDWLYH PHDVXUHPHQWV PDGH EHIRUH DQG
DIWHU FRQGLWLRQLQJ� WKH UHIHUHQFH PHDVXUHPHQW VKDOO EH FRQVLGHUHG WKH ODVW PHDVXUHPHQW PDGH DW ��q& r�q& SULRU WR
FRQGLWLRQLQJ� 8QOHVV UHIHUHQFH PHDVXUHPHQWV KDYH EHHQ PDGH ZLWKLQ �� GD\V SULRU WR WKH EHJLQQLQJ RI
FRQGLWLRQLQJ� WKH\ VKDOO EH UHSHDWHG�

����� 3RZHU VXSSO\� 7KH SRZHU VXSSO\ XVHG IRU OLIH WHVWLQJ VKDOO KDYH D UHJXODWLRQ RI r� SHUFHQW RU OHVV RI WKH
UDWHG YROWDJH� 7KH SRZHU VRXUFH HPSOR\HG IRU GF OHDNDJH FXUUHQW PHDVXUHPHQWV VKDOO EH VWDELOL]HG WR DW OHDVW r���
SDUWV SHU PLOOLRQ� 'XULQJ PHDVXUHPHQWV WKHUH PXVW EH QR YROWDJH IOXFWXDWLRQV RI VXIILFLHQW DPSOLWXGH WR SURGXFH D
YDULDWLRQ LQ WKH FXUUHQW PHDVXUHPHQW DV UHDG ZLWK DQ\ GF OHDNDJH FXUUHQW WHVWHU XVHG WR WHVW FDSDFLWRUV�

��� 4XDOLILFDWLRQ LQVSHFWLRQ� 4XDOLILFDWLRQ LQVSHFWLRQ VKDOO KH SHUIRUPHG DW D ODERUDWRU\ DFFHSWDEOH WR WKH
*RYHUQPHQW �VHH ���� RQ VDPSOH XQLWV SURGXFHG ZLWK HTXLSPHQW DQG SURFHGXUHV QRUPDOO\ XVHG LQ SURGXFWLRQ�

����� 6DPSOH VL]H� 7KH QXPEHU DQG VW\OH FRPELQDWLRQV RI FDSDFLWRUV WR EH VXEMHFWHG WR TXDOLILFDWLRQ LQVSHFWLRQ
VKDOO EH DV VSHFLILHG LQ WKH DSSHQGL[ WR WKLV VSHFLILFDWLRQ�

����� ,QVSHFWLRQ URXWLQH� 7KH VDPSOH XQLWV VKDOO EH VXEMHFWHG WR WKH LQVSHFWLRQV VSHFLILHG LQ WDEOH ,,,� LQ WKH RUGHU
VKRZQ�

����� )DLOXUHV� )DLOXUHV LQ H[FHVV RI WKRVH DOORZHG LQ WDEOH ,,, VKDOO EH FDXVH IRU UHIXVDO WR JUDQW TXDOLILFDWLRQ
DSSURYDO�
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��� 9HULILFDWLRQ RI TXDOLILFDWLRQ� 7KH PDQXIDFWXUHU VKDOO SURYLGH YHULILFDWLRQ WR WKH TXDOLI\LQJ DFWLYLW\� &RQWLQXDWLRQ
RI TXDOLILFDWLRQ VKDOO EH EDVHG RQ PHHWLQJ WKH IROORZLQJ UHTXLUHPHQWV�

D� 0,/�67'���� SURJUDP�

E� 7KH FDSDFLWRU GHVLJQ KDV QRW EHHQ PRGLILHG�

F� /RW UHMHFWLRQ IRU JURXS $ LQVSHFWLRQ GRHV QRW H[FHHG �� SHUFHQW RU RQH ORW� ZKLFKHYHU LV JUHDWHU�

G� 3HULRGLF JURXS & LQVSHFWLRQ�

H� )DLOXUH UDWH OHYHOV�

��� &RQIRUPDQFH LQVSHFWLRQ�

����� ,QVSHFWLRQ RI SURGXFW IRU GHOLYHU\� ,QVSHFWLRQ RI SURGXFW IRU GHOLYHU\ VKDOO FRQVLVW RI JURXS $� JURXS %� DQG
JURXS & LQVSHFWLRQV H[FHSW DV VSHFLILHG LQ ���������� GHOLYHU\ RI SURGXFWV ZKLFK KDYH SDVVHG JURXS $ DQG JURXS %
LQVSHFWLRQV VKDOO QRW EH GHOD\HG SHQGLQJ WKH UHVXOWV RI JURXS & LQVSHFWLRQ�

������� ,QVSHFWLRQ ORW� $Q LQVSHFWLRQ ORW VKDOO FRQVLVW RI DOO FDSDFLWRUV RI WKH VDPH VW\OH �VHH ����� SURGXFHG XQGHU
HVVHQWLDOO\ WKH VDPH FRQGLWLRQV ZLWK WKH VDPH EDVLF PDWHULDOV� DQG RIIHUHG IRU LQVSHFWLRQ GXULQJ D VLQJOH PRQWK� 7KH
FDSDFLWDQFH YDOXHV DQG YROWDJHV SURGXFHG VKDOO EH UHSUHVHQWHG LQ WKH ORW LQ DSSUR[LPDWHO\ WKH UDWLR RI SURGXFWLRQ�
9ROWDJH JURXSV VKDOO EH DV IROORZV�

, � � � � � � � � � � � � � � � � � � � � WKURXJK �� YROWV�
,, � � � � � � � � � � � � � � � � � � � �� WKURXJK �� YROWV�
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TABLE III.  Qualification inspection. 

 
Inspection Requirement 

paragraph 
Test 

method 
paragraph 

Number of 
sample units to 
be inspected 

Number of 
failures 
allowed 

Group I   
Voltage aging 
Construction analysis 
     (metal cased units only) 
 
DC leakage 
Capacitance 
Dissipation factor 
Visual and mechanical 
    inspection 

 
3.5 
3.6 
 
 
3.7 
3.8 
3.9 
3.1, 3.3, 3.3.1, 3.4, 
3.4.1, 3.4.2, 3.21  
and 3.23 

 
4.8.2 
4.8.3 
 
 
4.8.4 
4.8.5 
4.8.6 
 
4.8.1 

 
 
154 
or  
1/  160 
 

 
 
 
0 
 

Group II  
Shock (specified pulse) 
    (polarized capacitors only) 
Vibration, high frequency 
Thermal shock 

 
 
3.10 
3.11 
3.12 

 
 
4.8.7 
4.8.8 
4.8.9 

 
 
 
12 
 

 

Group III 
Resistance to soldering heat  
Terminal strength 
Moisture resistance 

 
3.13 
3.14 
3.15 

 
4.8.10 
4.8.11 
4.8.12 

 
 
18 
 

 
 
1 

       Group IV 
Stability at low and high 
    temperatures 
Surge voltage 

 
 
3.16 
3.17 

 
 
4.8.13 
4.8.14 

 
 
12 

 

Group V 
Life (1,000 hours at +85q C) 

 
3.18 

 
4.8.15 

 
102 

 
1 

Group VI 
Solderability 
Resistance to solvents 

 
3.19 
3.20 

 
4.8.16 
4.8.17 

 
 
10 

 
 
1 

 
1/  For metal cased units. 

 
4.6.1.2  Prescreen inspection.  All capacitors submitted for group A inspection shall be 100 percent prescreened 

for the inspections specified in table IV, in the order shown. 
 

TABLE IV.  Prescreen inspection. 
 

 
Inspection 

 
Requirement 
paragraph 

 
Test method 
paragraph 

 
Voltage aging 
DC leakage 
Capacitance 
Dissipation factor 

 
3.5 
3.7 
3.8 
3.9 

 
4.8.2 
4.8.4 
4.8.5 
4.8.6 

 
4.6.1.3  Group A inspection.  Group A inspection shall consist of the inspections specified in table V, in the order 

shown. 
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TABLE V.  Group A inspection. 

 
Inspection Requirement 

paragraph 
Test 

method 
paragraph 

Sampling 
procedure 

Subgroup 1 
DC leakage 
Capacitance 
Dissipation factor 

 
3.7 
3.8 
3.9 

 
4.8.4 
4.8.5 
4.8.6 

 
20 samples 
   0 failures 
 

Subgroup 2 
Visual and mechanical 
    inspection 
 
Construction analysis 
     (metal cased units only) 

 
3.1, 3.3, 3.3.1, 3.4, 
3.4.1, 3.4.2, 3.21 
and 3.23  
 
3.6 

 
 
4.8.1 
 
 
4.8.3 

 
 
13 samples 
   0 failures 
 

 
Subgroup 3 
Solderability 

 
 
3.19 

 
 
4.8.16 

 
13 samples 
   0 failures 

 
4.6.1.3.1  Subgroup 1 and subgroup 2. 

 
4.6.1.3.1.1  Sampling plan.  The sampling plan for subgroup 1 and subgroup 2 shall be as specified in table V. 

 
4.6.1.3.1.2  Rejected lots.  The rejected lot shall be segregated from new lots and those lots that have passed 

inspection.  The rejected lot shall be 100 percent inspected for those quality characteristics found defective in the 
sample and any defective found shall be removed from the lot.  A new sample of parts shall then be randomly 
selected in accordance with table V.  If one or more defects are found in this second sample, the lot shall be rejected 
and shall not be supplied to this specification. 
 

4.6.1.3.2  Subgroup 3 (solderability). 
 

4.6.1.3.2.1  Sampling plan.  Thirteen samples shall be selected randomly from every inspection lot and subjected 
to the subgroup 3 solderability test.  The manufacturer may use electrical rejects from the subgroup 1 screening test 
for all or part of the samples to be used for solderability testing.  If there are one or more defects, the lot shall be 
considered to have failed. 
 

4.6.1.3.2.2  Rejected lots.  In the event of one or more defects, the inspection lot shall be rejected.  The 
manufacturer may use one of the following options to rework the lot: 
 

a.  Each production lot that was used to form the failed inspection lot shall be individually submitted to the 
solderability test as required in 4.6.1.3.2.1.  Production lots that pass the solderability test are available 
for shipment.  Production lots failing the solderability test can be reworked only if submitted to the solder 
dip procedure in item 4.6.1.3.2.2b. 

 
b.  The manufacturer shall submit the failed lot to a 100 percent solder dip using an approved solder dip 

process in accordance with 3.4.2.1.  Following the solder dip, the electrical measurements required in 
group A, subgroup 1 tests shall be repeated on another 125 samples with no defects allowed.  Thirteen 
additional samples shall then be selected and subjected to the solderability test with no defects allowed. 
If the lot fails this solderability test, the lot shall be considered rejected and shall not be furnished 
against the requirements of this specification. 

 
4.6.1.3.2.3  Disposition of samples.  The solderability test is considered a destructive test and samples submitted 

to the solderability test shall not be supplied on the contract. 
 

4.6.1.4  Group B inspection.  Group B inspection shall consist of the inspections specified in table VI in the order 
shown, and shall be made on sample units which have been subjected to and have passed the group A inspection. 
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7$%/( 9,� *URXS % LQVSHFWLRQ�

,QVSHFWLRQ 5 HTXLUHPHQW
SDUDJUDSK

7HVW PHWKRG
SDUDJUDSK

6DPSOLQJ
SURFHGXUH

6XEJURXS �
6WDELOLW\ DW ORZ DQG KLJK
WHPSHUDWXUHV

���� ������ � VDPSOHV
� IDLOXUHV

6XEJURXS �
6XUJH YROWDJH ���� ������ � VDPSOHV

� IDLOXUHV

��������� 6DPSOLQJ SODQ� 7KH VDPSOLQJ SODQ VKDOO EH DV VSHFLILHG LQ WDEOH 9,�

��������� 5HMHFWHG ORWV� 7KH UHMHFWHG ORW VKDOO EH VHJUHJDWHG IURP QHZ ORWV ZKLFK KDYH SDVVHG LQVSHFWLRQ� 7KH
FRQWUDFWRU PD\ UHZRUN WKH ORW WR FRUUHFW WKH GHIHFWV� RU VFUHHQ RXW WKH GHIHFWLYH XQLWV� DQG UHVXEPLW IRU LQVSHFWLRQ LQ
DFFRUGDQFH ZLWK WDEOH 9,� $ QHZ VDPSOH RI SDUWV VKDOO WKHQ EH UDQGRPO\ VHOHFWHG LQ DFFRUGDQFH ZLWK WDEOH 9,� ,I RQH
RU PRUH GHIHFWV DUH IRXQG LQ WKLV VHFRQG VDPSOH� WKH ORW VKDOO EH UHMHFWHG DQG VKDOO QRW EH VXSSOLHG WR WKLV
VSHFLILFDWLRQ�

��������� 'LVSRVLWLRQ RI VDPSOH XQLWV� 6DPSOH XQLWV ZKLFK KDYH EHHQ VXEMHFWHG WR JURXS %� VXEJURXS � LQVSHFWLRQ
VKDOO QRW EH GHOLYHUHG RQ WKH FRQWUDFW�

��� 3HULRGLF JURXS & LQVSHFWLRQ� *URXS & LQVSHFWLRQ VKDOO FRQVLVW RI WKH WHVWV VSHFLILHG LQ WDEOH 9,,� LQ WKH RUGHU
VKRZQ� *URXS & LQVSHFWLRQ VKDOO EH PDGH RQ VDPSOH XQLWV VHOHFWHG IURP ORWV ZKLFK KDYH SDVVHG JURXS $ DQG JURXS
% LQVSHFWLRQ� *URXS & VDPSOHV VKDOO EH UHSUHVHQWDWLYH RI SURGXFWLRQ� 7KH DOORZDEOH QXPEHU RI GHIHFWLYHV VKDOO EH
DV LQGLFDWHG LQ WDEOH 9,,�

����� 6DPSOLQJ SODQ� 6L[W\�VHYHQ VDPSOH XQLWV RI HDFK VW\OH VKDOO EH VHOHFWHG IURP WKH ILUVW ORW SURGXFHG� DQG
WKHUHDIWHU IURP HDFK SURGXFWLRQ RI ������� XQLWV RU RQFH HYHU\ � PRQWKV� ZKLFKHYHU RFFXUV ILUVW� 7KH �� VDPSOH
XQLWV VKDOO EH VXEGLYLGHG DV VSHFLILHG IRU HDFK VXEJURXS LQ WDEOH 9,,�

������� 'LVSRVLWLRQ RI VDPSOH XQLWV� 6DPSOH XQLWV WKDW KDYH EHHQ VXEMHFWHG WR JURXS & LQVSHFWLRQ VKDOO QRW EH
GHOLYHUHG RQ WKH FRQWUDFW�
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7$%/( 9,,� *URXS & LQVSHFWLRQ�

,QVSHFWLRQ 5 HTXLUHPHQW
SDUDJUDSK

7HVW
PHWKRG

SDUDJUDSK

8QLWV
WR EH

LQVSHFWHG

1R� RI
GHIHFWLYHV
DOORZHG

6XEJURXS �
6KRFN �VSHFLILHG SXOVH�
�SRODUL]HG FDSDFLWRUV RQO\� ��

9LEUDWLRQ� KLJK IUHTXHQF\ ��
7KHUPDO VKRFN ��

����
����
����

�����
�����
�����

��

6XEJURXS �
5HVLVWDQFH WR VROGHULQJ KHDW ��
7HUPLQDO VWUHQJWK ��
0RLVWXUH UHVLVWDQFH ��

����
����
����

������
������
������

�� �

6XEJURXS �
5HVLVWDQFH WR VROYHQWV �� ���� ������ ��
6XEJURXS �
/LIH ������ KRXUV DW ���q&� �� ���� ������ �� �

�� ,I WKH PDQXIDFWXUHU FDQ GHPRQVWUDWH WKDW WKLV WHVW KDV EHHQ SHUIRUPHG ILYH FRQVHFXWLYH WLPHV ZLWK ]HUR IDLOXUHV�
WKH IUHTXHQF\ RI WKLV WHVW� ZLWK WKH DSSURYDO RI WKH TXDOLI\LQJ DFWLYLW\� FDQ EH SHUIRUPHG RQ DQ DQQXDO EDVLV� ,I
WKH GHVLJQ� PDWHULDO� FRQVWUXFWLRQ� RU SURFHVVLQJ RI WKH SDUW LV FKDQJHG� RU LI WKHUH DUH DQ\ TXDOLW\ SUREOHPV RU
IDLOXUHV� WKH TXDOLI\LQJ DFWLYLW\ PD\ UHTXLUH UHVXPSWLRQ RI WKH RULJLQDO WHVW IUHTXHQF\�

�� ,I WKH PDQXIDFWXUHU FDQ GHPRQVWUDWH WKDW WKLV WHVW KDV EHHQ SHUIRUPHG ILYH FRQVHFXWLYH WLPHV ZLWK ]HUR IDLOXUHV�
WKLV WHVW� ZLWK WKH DSSURYDO RI WKH TXDOLI\LQJ DFWLYLW\� FDQ EH GHOHWHG� 7KH PDQXIDFWXUHU� KRZHYHU� VKDOO SHUIRUP
WKLV WHVW HYHU\ WKUHH \HDUV DIWHU WKH GHOHWLRQ DV SDUW RI ORQJ WHUP GHVLJQ YHULILFDWLRQ� ,I WKH GHVLJQ� PDWHULDO�
FRQVWUXFWLRQ RU SURFHVVLQJ RI WKH SDUW LV FKDQJHG RU� LI WKHUH DUH DQ\ TXDOLW\ SUREOHPV� WKH TXDOLI\LQJ DFWLYLW\
PD\ UHTXLUH UHVXPSWLRQ RI WKH VSHFLILHG WHVWLQJ� 'HOHWLRQ RI WHVWLQJ GRHV QRW UHOLHYH WKH PDQXIDFWXUHU IURP
PHHWLQJ WKH WHVW UHTXLUHPHQW LQ FDVH RI GLVSXWH�

����� 1RQFRPSOLDQFH� ,I D VDPSOH IDLOV WR SDVV JURXS & LQVSHFWLRQ WKH PDQXIDFWXUHU VKDOO LPPHGLDWHO\ QRWLI\ WKH
TXDOLI\LQJ DFWLYLW\ DQG WKH FRJQL]DQW LQVSHFWLRQ DFWLYLW\ RI VXFK IDLOXUH DQG WDNH FRUUHFWLYH DFWLRQ RQ WKH PDWHULDOV RU
SURFHVVHV� RU ERWK� DV ZDUUDQWHG� DQG RQ DOO XQLWV RI SURGXFW ZKLFK FDQ EH FRUUHFWHG DQG ZKLFK ZHUH PDQXIDFWXUHG
XQGHU HVVHQWLDOO\ WKH VDPH FRQGLWLRQV� ZLWK HVVHQWLDOO\ WKH VDPH PDWHULDOV� SURFHVVHV� HWF�� DQG ZKLFK DUH
FRQVLGHUHG VXEMHFW WR WKH VDPH IDLOXUH� $FFHSWDQFH DQG VKLSPHQW RI WKH SURGXFW VKDOO EH GLVFRQWLQXHG XQWLO
FRUUHFWLYH DFWLRQ� DFFHSWDEOH WR WKH TXDOLI\LQJ DFWLYLW\ KDV EHHQ WDNHQ� $IWHU WKH FRUUHFWLYH DFWLRQ KDV EHHQ WDNHQ�
JURXS & LQVSHFWLRQ VKDOO EH UHSHDWHG RQ DGGLWLRQDO VDPSOH XQLWV �DOO LQVSHFWLRQV RU WKH LQVSHFWLRQ ZKLFK WKH RULJLQDO
VDPSOH IDLOHG� DW WKH RSWLRQ RI WKH TXDOLI\LQJ DFWLYLW\�� *URXS $ DQG JURXS % LQVSHFWLRQ PD\ EH UHLQVWLWXWHG� KRZHYHU�
ILQDO DFFHSWDQFH DQG VKLSPHQW VKDOO EH ZLWKKHOG XQWLO WKH JURXS & LQVSHFWLRQ KDV VKRZQ WKDW WKH FRUUHFWLYH DFWLRQ
ZDV VXFFHVVIXO� ,Q WKH HYHQW RI IDLOXUH DIWHU UHLQVSHFWLRQ� LQIRUPDWLRQ FRQFHUQLQJ WKH IDLOXUH VKDOO EH IXUQLVKHG WR WKH
FRJQL]DQW LQVSHFWLRQ DFWLYLW\ DQG WKH TXDOLI\LQJ DFWLYLW\�

��� 0HWKRGV RI LQVSHFWLRQ�

����� 9LVXDO DQG PHFKDQLFDO LQVSHFWLRQ� &DSDFLWRUV VKDOO EH LQVSHFWHG WR YHULI\ WKDW WKH PDWHULDOV� GHVLJQ�
FRQVWUXFWLRQ� SK\VLFDO GLPHQVLRQV� PDUNLQJ DQG ZRUNPDQVKLS DUH LQ DFFRUGDQFH ZLWK WKH DSSOLFDEOH UHTXLUHPHQWV
�VHH ���� ���� ������ ������ ����� DQG ������

����� 9ROWDJH DJLQJ �VHH ����� &DSDFLWRUV VKDOO EH VXEMHFWHG WR D PLQLPXP RI ��� SHUFHQW RI GF UDWHG YROWDJH IRU
� KRXUV PLQLPXP� DW D WHPSHUDWXUH RI ��q& r�q&� 7KH YROWDJH DJLQJ FLUFXLW VKDOO KDYH D VHULHV UHVLVWDQFH RI ���
RKPV PD[LPXP� 3RZHU VRXUFH VKDOO QRW EH OHVV WKDQ � DPSHUHV� &DSDFLWRUV VKDOO WKHQ EH VWDELOL]HG DW URRP
WHPSHUDWXUH DQG H[DPLQHG IRU HYLGHQFH RI PHFKDQLFDO GDPDJH�
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����� &RQVWUXFWLRQ DQDO\VLV �PHWDO FDVHG XQLWV RQO\� �VHH ����� 6L[ SLHFHV IURP HDFK LQVSHFWLRQ ORW VKDOO EH
GLVVHFWHG LQ VXFK D ZD\ WKDW WKH SODVWLF HQG�ILOO FDQ EH LQVSHFWHG WR GHWHUPLQH WKH H[WHQW RI WKH ILOOLQJ�

����� '& OHDNDJH �VHH ����� '& OHDNDJH VKDOO EH PHDVXUHG XVLQJ WKH GF UDWHG YROWDJH r� SHUFHQW DW WKH
DSSOLFDEOH WHVW WHPSHUDWXUH �VHH ����� DIWHU D PD[LPXP HOHFWULILFDWLRQ SHULRG RI � PLQXWHV� $ ����� RKP UHVLVWRU VKDOO
EH SODFHG LQ VHULHV ZLWK WKH FDSDFLWRU WR OLPLW WKH FKDUJLQJ FXUUHQW� $ VWHDG\ VRXUFH RI SRZHU� VXFK DV D UHJXODWHG
SRZHU VXSSO\� VKDOO EH XVHG� 8QOHVV RWKHUZLVH VSHFLILHG �VHH ����� PHDVXUHPHQW DFFXUDF\ VKDOO EH ZLWKLQ r�
SHUFHQW RU ���� PLFURDPS �P$� ZKLFK HYHU LV JUHDWHU �VHH �������

����� &DSDFLWDQFH �VHH ����� &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK PHWKRG ��� RI 0,/�67'����� 8QOHVV
RWKHUZLVH VSHFLILHG �VHH ����� WKH IROORZLQJ GHWDLOV VKDOO DSSO\�

D� 7HVW IUHTXHQF\� ��� +] r� +]�

E� /LPLW RI DFFXUDF\� 0HDVXUHPHQW DFFXUDF\ VKDOO EH ZLWKLQ r� SHUFHQW RI WKH UHDGLQJ�

F� 0DJQLWXGH RI SRODUL]LQJ YROWDJH� 0D[LPXP GF ELDV VKDOO EH ��� YROWV IRU DOO DF PHDVXUHPHQWV� 7KH
PDJQLWXGH RI WKH GF YROWDJH VKDOO EH OLPLWHG WR ��� YROW UPV�

����� 'LVVLSDWLRQ IDFWRU �VHH ����� 7KH GLVVLSDWLRQ IDFWRU VKDOO EH PHDVXUHG DW D IUHTXHQF\ RI ��� +] r� +]
�XQOHVV RWKHUZLVH VSHFLILHG� VHH ���� E\ PHDQV RI D SRODUL]HG FDSDFLWDQFH EULGJH� 7KH EULGJH VKDOO SURYLGH D GLDO
UHDGLQJ DFFXUDF\ RI ��� SHUFHQW GLVVLSDWLRQ IDFWRU DQG PHDVXULQJ DFFXUDF\ RI �r� SHUFHQW RI WKH PHDVXUHG
GLVVLSDWLRQ IDFWRU SOXV ��� SHUFHQW��

����� 6KRFN �VSHFLILHG SXOVH� �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK
PHWKRG ��� RI 0,/�67'����� 7KH IROORZLQJ GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 6SHFLDO PRXQWLQJ PHDQV� &DSDFLWRUV VKDOO EH ULJLGO\ PRXQWHG RQ D PRXQWLQJ IL[WXUH E\ WKH ERG\�
�3RWWLQJ FRPSRXQGV PD\ EH XVHG WR VHFXUH WKH FDSDFLWRU ERG\ DV ORQJ DV WKH FRPSRXQG GRHV QRW
VXSSRUW WKH OHDGV�� /HDGV VKDOO EH VHFXUHG WR ULJLGO\ VXSSRUWHG WHUPLQDOV� VSDFHG VR WKDW WKH OHQJWK RI
HDFK OHDG IURP WKH FDSDFLWRU LV DSSUR[LPDWHO\ ���� LQFK ����� PP� ZKHQ PHDVXUHG IURP WKH HGJH RI WKH
VXSSRUWLQJ WHUPLQDO� /HDGV VKDOO EH ZLWKLQ �� GHJUHHV RI EHLQJ SDUDOOHO� :KHQ VHFXULQJ OHDGV� FDUH
VKDOO EH WDNHQ WR DYRLG SLQFKLQJ WKH OHDGV�

E� 7HVW FRQGLWLRQ OHWWHU , ���� J¶V SHDN��

F� 0HDVXUHPHQWV DQG HOHFWULFDO ORDGLQJ GXULQJ VKRFN� 'XULQJ WKH WHVW� REVHUYDWLRQV VKDOO EH PDGH WR
GHWHUPLQH LQWHUPLWWHQW FRQWDFW RU DUFLQJ RU RSHQ�FLUFXLWLQJ RU VKRUW�FLUFXLWLQJ� 'HWHFWLQJ HTXLSPHQW VKDOO
EH VXIILFLHQWO\ VHQVLWLYH WR GHWHFW DQ\ LQWHUUXSWLRQ ZLWK D GXUDWLRQ RI ��� PV� 7KH GF UDWHG YROWDJH
�VHH ���� VKDOO EH DSSOLHG WR WKH FDSDFLWRUV GXULQJ WKH WHVW�

G� ([DPLQDWLRQV DIWHU WHVW� &DSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI DUFLQJ� EUHDNGRZQ� DQG
PHFKDQLFDO GDPDJH�

����� 9LEUDWLRQ� KLJK IUHTXHQF\ �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK
PHWKRG ��� RI 0,/�67'����� 7KH IROORZLQJ GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 0RXQWLQJ RI VSHFLPHQV� &DSDFLWRUV VKDOO EH PRXQWHG RQ D IL[WXUH E\ WKH ERG\� /HDGV VKDOO EH
VXSSRUWHG E\ ULJLGO\ VXSSRUWHG WHUPLQDOV�

E� (OHFWULFDO ORDG FRQGLWLRQV� 'XULQJ WKH WHVW� WKH VSHFLILHG GF UDWHG YROWDJH �VHH ���� VKDOO EH DSSOLHG WR WKH
FDSDFLWRUV�

F� 7HVW FRQGLWLRQ OHWWHU ' ��� J¶V��

G� 'XUDWLRQ DQG GLUHFWLRQ RI PRWLRQ� )RXU KRXUV LQ HDFK RI WZR PXWXDOO\ SHUSHQGLFXODU GLUHFWLRQV �WRWDO RI �
KRXUV�� RQH SDUDOOHO DQG WKH RWKHU SHUSHQGLFXODU WR WKH D[LV�
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H� 0HDVXUHPHQWV GXULQJ YLEUDWLRQ� 'XULQJ WKH ODVW F\FOH� DQ HOHFWULFDO PHDVXUHPHQW VKDOO EH PDGH WR
GHWHUPLQH LQWHUPLWWHQW RSHUDWLRQ RU RSHQ�FLUFXLWLQJ RU VKRUW�FLUFXLWLQJ� 2EVHUYDWLRQV VKDOO DOVR EH PDGH
WR GHWHUPLQH LQWHUPLWWHQW FRQWDFW RU DUFLQJ RU RSHQ�FLUFXLWLQJ RU VKRUW�FLUFXLWLQJ� 'HWHFWLQJ HTXLSPHQW
VKDOO EH VXIILFLHQWO\ VHQVLWLYH WR GHWHFW DQ\ LQWHUUXSWLRQ ZLWK D GXUDWLRQ RI ��� PV RU JUHDWHU�

I� 0HDVXUHPHQWV DIWHU YLEUDWLRQ� 1RW DSSOLFDEOH�

J� ([DPLQDWLRQ DIWHU WHVW� &DSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI PHFKDQLFDO GDPDJH�

����� 7KHUPDO VKRFN �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK PHWKRG ��� RI 0,/�67'����� 7KH
IROORZLQJ GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 7HVW FRQGLWLRQ OHWWHU $�

E� 0HDVXUHPHQWV DIWHU WKHUPDO VKRFN� '& OHDNDJH� FDSDFLWDQFH� DQG GLVVLSDWLRQ IDFWRU VKDOO EH PHDVXUHG
DV VSHFLILHG LQ ������ ������ DQG ������ UHVSHFWLYHO\�

F� ([DPLQDWLRQ DIWHU WHVW� &DSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI KDUPIXO FRUURVLRQ�
PHFKDQLFDO GDPDJH� DQG REOLWHUDWLRQ RI PDUNLQJ �ZKHUHYHU DSSOLFDEOH��

������ 5HVLVWDQFH WR VROGHULQJ KHDW �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK
PHWKRG ��� RI 0,/�67'����� 7KH IROORZLQJ GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 7HVW FRQGLWLRQ OHWWHU %� 3URFHGXUH �� OHDGV VKDOO EH LPPHUVHG WR ZLWKLQ ���� LQFK ����� PP� RI WKH HQG
VHDO RU FDSDFLWRU ERG\�

E� &RROLQJ WLPH SULRU WR ILQDO H[DPLQDWLRQV DQG PHDVXUHPHQWV DIWHU WHVW� 1RW DSSOLFDEOH�

F� ([DPLQDWLRQ DIWHU WHVW� &DSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI PHFKDQLFDO GDPDJH�

������ 7HUPLQDO VWUHQJWK �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK PHWKRG ��� RI 0,/�67'�����
7KH IROORZLQJ GHWDLOV VKDOO DSSO\� XQOHVV RWKHUZLVH VSHFLILHG �VHH �����

D� 7HVW FRQGLWLRQ OHWWHU $� 7KH ERG\ RI WKH FDSDFLWRU VKDOO EH VHFXUHG� ��SRXQG DSSOLHG IRUFH�

E� 7HVW FRQGLWLRQ OHWWHU &� 2QH SRXQG DSSOLHG IRUFH� WKUHH EHQGV�

F� 0HDVXUHPHQWV DIWHU WHVW� $IWHU WKH WHVW� FDSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU ORRVHQLQJ RI WKH
WHUPLQDOV DQG SHUPDQHQW GDPDJH WR WKH WHUPLQDOV�

������ 0RLVWXUH UHVLVWDQFH �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK
PHWKRG ��� RI 0,/�67'����� 7KH IROORZLQJ GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 0RXQWLQJ� 6SHFLDO PRXQWLQJ QRW UHTXLUHG�

E� ,QLWLDO PHDVXUHPHQWV� &DSDFLWDQFH DV VSHFLILHG LQ ������

F� 1XPEHU RI F\FOHV� 7HQ FRQWLQXRXV F\FOHV H[FHSW VWHSV �D DQG �E DUH QRW UHTXLUHG�

G� /RDGLQJ YROWDJH� 1RW DSSOLFDEOH�

H� )LQDO PHDVXUHPHQWV� $IWHU UHPRYDO IURP FKDPEHU� FDSDFLWRUV VKDOO EH GULHG IRU � KRXU DW URRP
WHPSHUDWXUH DQG� ZLWKLQ � KRXUV WR � KRXUV� GF OHDNDJH� FDSDFLWDQFH� DQG GLVVLSDWLRQ IDFWRU VKDOO EH
PHDVXUHG DV VSHFLILHG LQ ������ ������ DQG ������ UHVSHFWLYHO\�

I� ([DPLQDWLRQ DIWHU WHVW� &DSDFLWRUV VKDOO EH YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI KDUPIXO FRUURVLRQ�
PHFKDQLFDO GDPDJH� DQG REOLWHUDWLRQ RI PDUNLQJ �ZKHUHYHU DSSOLFDEOH��
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������ 6WDELOLW\ DW ORZ DQG KLJK WHPSHUDWXUHV �VHH ������ '& OHDNDJH� FDSDFLWDQFH� DQG GLVVLSDWLRQ IDFWRU VKDOO EH
PHDVXUHG DV VSHFLILHG LQ ������ ������ DQG ������ UHVSHFWLYHO\� DW HDFK RI WKH WHPSHUDWXUHV VSHFLILHG LQ WDEOH 9,,,
H[FHSW WKDW GF OHDNDJH PHDVXUHPHQWV DW ���q& �VWHS �� DUH QRW UHTXLUHG� 7KH FDSDFLWRUV VKDOO EH EURXJKW WR WKHUPDO
VWDELOLW\ DW HDFK WHVW WHPSHUDWXUH� 7KHUPDO VWDELOLW\ ZLOO KDYH EHHQ UHDFKHG ZKHQ QR IXUWKHU FKDQJH LQ FDSDFLWDQFH LV
REVHUYHG EHWZHHQ WZR VXFFHVVLYH PHDVXUHPHQWV WDNHQ DW LQWHUYDOV RI �� PLQXWHV �� PLQXWHV� �� PLQXWH�
&DSDFLWRUV PD\ EH GULHG DW ��q& IRU �� PLQXWHV �� PLQXWHV� �� PLQXWH SULRU WR VWDUW RI WHVWV� KRZHYHU� WKH GHFLVLRQ WR
UHMHFW WKH SDUWV VKDOO EH PDGH RQ WKRVH SDUWV WKDW KDYH EHHQ GULHG�

7$%/( 9,,,� 7HPSHUDWXUH IRU VWDELOLW\ WHVW�

6WHS 7HVW WHPSHUDWXUH

�
�
�
�
�

�q&�
��� r�

��� ��� ��
��� r�

��� ��� ��
��� r�

������ 6XUJH YROWDJH �VHH ������ &DSDFLWRUV VKDOO EH VXEMHFWHG WR ����� F\FOHV RI WKH DSSOLFDEOH VXUJH YROWDJH
VSHFLILHG LQ WDEOH ,� 7KH DPELHQW WHPSHUDWXUH GXULQJ F\FOLQJ �VHH ����� VKDOO EH ���q& r�q&� (DFK F\FOH VKDOO
FRQVLVW RI D �� VHFRQG �� VHFRQG� �� VHFRQG VXUJH YROWDJH DSSOLFDWLRQ IROORZHG E\ D �� VHFRQG �� VHFRQG� ��
VHFRQG GLVFKDUJH SHULRG� 9ROWDJH DSSOLFDWLRQ VKDOO EH PDGH WKURXJK D UHVLVWRU RI �� RKPV� 7KH WROHUDQFH RI WKH
UHVLVWRU VKDOO EH r� SHUFHQW� (DFK VXUJH YROWDJH F\FOH VKDOO EH SHUIRUPHG LQ VXFK D PDQQHU WKDW WKH FDSDFLWRU LV
VKRUWHG WHUPLQDO WR WHUPLQDO WKURXJK D FRSSHU EDU� RU DQ HTXLYDOHQW ORZ UHVLVWDQFH DW WKH HQG RI WKH �� VHFRQG ��
VHFRQG� �� VHFRQG DSSOLFDWLRQ� $Q DOWHUQDWH PHWKRG RI VKRUWLQJ WKH FDSDFLWRUV LV GLVFKDUJHG WKURXJK WKH VDPH
UHVLVWDQFH WKDW LV XWLOL]HG IRU FKDUJLQJ� $IWHU WKH ILQDO F\FOH� WKH FDSDFLWRUV VKDOO EH VWDELOL]HG DW WKH LQVSHFWLRQ
FRQGLWLRQV VSHFLILHG LQ ���� DQG WKH GF OHDNDJH� FDSDFLWDQFH� DQG GLVVLSDWLRQ IDFWRU VKDOO EH PHDVXUHG DV VSHFLILHG LQ
������ ������ DQG ������ UHVSHFWLYHO\�

������ /LIH �VHH ������ &DSDFLWRUV VKDOO EH WHVWHG LQ DFFRUGDQFH ZLWK PHWKRG ��� RI 0,/�67'����� 7KH IROORZLQJ
GHWDLOV DQG H[FHSWLRQV VKDOO DSSO\�

D� 7HVW WHPSHUDWXUH DQG WROHUDQFH� &DSDFLWRUV VXEMHFWHG WR WKH WHVW RI JURXS 9 RI WDEOH ,,, VKDOO EH WHVWHG DW
���q& ��q&� ��q&�

E� 2SHUDWLQJ FRQGLWLRQV� '& UDWHG YROWDJH �VHH ����� VKDOO EH DSSOLHG JUDGXDOO\ �QRW WR H[FHHG � PLQXWHV
HLWKHU E\ D VORZ EXLOGXS RI WKH YROWDJH RU WKURXJK D UHVLVWRU ZKLFK VKDOO EH VKRUWHG RXW ZLWKLQ � PLQXWHV��
9ROWDJH VKDOO EH DSSOLHG FRQWLQXRXVO\� H[FHSW IRU PHDVXUHPHQW SHULRGV� 7KH LPSHGDQFH RI WKH YROWDJH
VRXUFH� DV VHHQ IURP WKH WHUPLQDOV RI HDFK FDSDFLWRU� VKDOO QRW H[FHHG � RKPV� 6WRUDJH EDWWHULHV RU DQ
HOHFWURQLF SRZHU VXSSO\ FDSDEOH RI VXSSO\LQJ DW OHDVW � DPSHUH ZKHQ D FDSDFLWRU LV VKRUWHG VKDOO EH
XVHG�

F� 7HVW FRQGLWLRQ OHWWHU ' ������ KRXUV��

G� 0HDVXUHPHQWV GXULQJ H[SRVXUH� '& OHDNDJH VKDOO EH PHDVXUHG DV VSHFLILHG LQ ����� DW � KRXU� ���
KRXUV ��� KRXUV �� KRXU� ����� KRXUV ��� KRXUV� �� KRXU� 7KH PDQXIDFWXUHU PD\ RSWLRQ WR PHDVXUH GF
OHDNDJH DW ��q&� KRZHYHU� LI WKH FDSDFLWRUV IDLO WR PHHW WKH GF OHDNDJH UHTXLUHPHQW LQ ���� WKH
PHDVXUHPHQW VKDOO EH PDGH DW ��q&�

H� 0HDVXUHPHQWV DIWHU H[SRVXUH� &DSDFLWRUV VKDOO EH UHWXUQHG WR WKH LQVSHFWLRQ FRQGLWLRQV VSHFLILHG LQ ���
DQG YLVXDOO\ H[DPLQHG IRU HYLGHQFH RI KDUPIXO FRUURVLRQ� PHFKDQLFDO GDPDJH� RU REOLWHUDWLRQ RI PDUNLQJ
�LI DSSOLFDEOH�� GF OHDNDJH� FDSDFLWDQFH DQG GLVVLSDWLRQ IDFWRU VKDOO WKHQ EH PHDVXUHG DV VSHFLILHG LQ
������ ������ DQG ������ UHVSHFWLYHO\�
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4.8.16  Solderability (see 3.19).  Capacitors shall be tested in accordance with method 208 of MIL-STD-202.  The 

following details shall apply: 
 

a.  The number of terminations of each capacitor to be tested:  2 (except CX04 shall be 4). 
 

b.  Depth of immersion in flux and solder:  All terminals shall be immersed to within .125 inch (3.18 mm) of 
the capacitor body. 

 
4.8.17  Resistance to solvents (see 3.20).  Capacitors shall be tested in accordance with  

method 215 of MIL-STD-202.  The following exceptions shall apply: 
 

a.  Brushing is required. 
 

b.  Measurements and examination after test:  DC leakage, capacitance, and dissipation factor shall be 
measured as specified in 4.8 4, 4 8.5 and 4.8.6, respectively.  The marking shall remain legible and shall 
not smear. 

 
5.  PACKAGING 

 
5.1 Packaging.  For acquisition purposes, the packaging requirements shall be as specified in the contract or order 

(see 6.2).  When packaging of materiel is to be performed by DoD or in-house contractor personnel, these personnel 
need to contact the responsible packaging activity to ascertain packaging requirements.  Packaging requirements 
are maintained by the Inventory Control Point’s packaging activities within the Military Service or Defense Agency, or 
within the military service’s system commands.  Packaging data retrieval is available from the managing Military 
Department’s or Defense Agency’s automated packaging files, CD-ROM products, or by contacting the responsible 
packaging activity. 
 

6.  NOTES 
 
(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.) 
 

6.1  Intended use.  Capacitors covered by this specification are intended mainly for use in filter, bypass, coupling, 
blocking, and other low-voltage applications (such as transistor circuits) where stability, size, weight, and shelf life 
are important factors.  These capacitors are intended to be used only where supplemental moisture protection is 
provided or for noncritical applications where hermetic moisture protection is not required. These capacitors also are 
verified under a qualification system. Commercial components are not designed to withstand these military 
environmental conditions. 
 

6.2  Acquisition requirements.  Acquisition documents must specify the following: 
 

a.  Title, number and date of the specification, the applicable specification sheet, and the complete PIN. 
 

b.  Packaging requirements (see 5.1). 
 

* 6.3  Tin whisker growth.  The use of alloys with tin content greater than 97 percent by mass, may exhibit tin 
whisker growth problems after manufacturer. Tin whiskers may occur anytime from a day to years after manufacture 
and can develop under typical operating conditions, on products that use such materials. Conformal coatings applied 
over top of a whisker-prone surface will not prevent the formation of tin whiskers. Alloys of 3 percent lead, by mass, 
have shown to inhibit the growth of tin whiskers. For additional information of this matter, refer to ASTM-B545 
(Standard Specification for Electrodeposited Coatings of Tin). 
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6.4  Qualification.  With respect to products requiring qualification, awards will be made only for products which 

are, at the time of award of contract, qualified for inclusion in the Qualified Products List whether or not such 
products have actually been so listed by that date.  The attention of the contractors is called to these requirements, 
and manufacturers are urged to arrange to have the products that they propose to offer to the Federal Government 
tested for qualification in order that they may be eligible to be awarded contracts or orders for the products covered 
by this specification.  Information pertaining to qualification of products may be obtained from Defense Supply 
Center, Columbus, ATTN:  DSCC-VQP, PO Box 3990, Columbus, OH  43218-3990.  An online listing of products 
qualified to this specification may be found in the Qualified Products Database (QPD) at http://assist.daps.dla.mil. 
 

6.5  Retention of qualification.  For the purposes of retention of qualification (see 4.5) and conformance inspection 
(see 4.6), the manufacturer may use retention of qualification data from MIL-PRF-39003 provided the internal parts 
are manufactured using the same process as MIL-PRF-39003. 
 

6.6  Subject term (key word) listing. 
 
 Capacitance 
 Dissipation factor 
 Polarized 

 
* 6.7  Environmentally preferable material.  Environmentally preferable materials should be used to the maximum 

extent possible to meet the requirements of this specification.  As of the dating of this document, the U.S. 
Environmental Protection Agency (EPA) is focusing efforts on reducing 31 priority chemicals.  The list of chemicals  
is available on their website http://www.epa.gov/osw/hazard/wastemin/priority.htm. Included in the EPA llist of 31 
priority chemicals are cadmium, lead, and mercury.  Use of these materials on the list should be minimized or 
eliminated unless needed to meet the requirements specified herein (see Section 3). 
 

6.8  Changes from previous issues.  The margins of this specification are marked with asterisks to indicate where 
changes from previous issue were made.  This was done as a convenience only and the Government assumes no 
liability whatsoever for any inaccuracies in these notations.  Bidders and contractors are cautioned to evaluate the 
requirements of this document based on the entire content irrespective of the marginal notations and relationship to 
the last previous issue. 
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APPENDIX A 

 
 

PROCEDURE FOR QUALIFICATION INSPECTION 
 

A.1.  SCOPE 
 

A.1.1  Scope.  This appendix details the procedure for submission of samples for qualification inspection of 
capacitors covered by this specification.  The procedure for extending qualification of the required sample to other 
capacitors covered by this specification is also outlined herein.  This appendix is a mandatory part of the 
specification.  The information contained herein is intended for compliance. 
 

A.2.  SUBMlSSlON 
 

A.2.1  Sample. 
 

A.2.1.1  Single-style submission.  A sample consisting of 154 (160 for metal-cased units) units of the highest 
capacitance value in each voltage rating in each style for which qualification is sought shall be submitted. 
 

A.2.1.2  Combined-voltage submission.  A sample consisting of sample units of the highest capacitance value in 
each voltage group in each style for which qualification is sought shall be submitted (see table A-I). 
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APPENDIX A 

 
TABLE A-I. Combined voltage submission

Style 

. 
 

Type designation Number of units Rated volts 
 

CX01 
CX01D686- 
CX01J186- 
CX01K126- 
CX01N565- 

77 
77 
77 
77 

  6 
20 
25 
50 

 
CX02 

CX02D337- 
CX02J107- 
CX02K686- 
CX02N226- 

77 
77 
77 
77 

  6 
20 
25 
50 

 
CX05 

 
 

CX05D476- 
CX05J156- 
CX05K106- 
CX05N475- 

77 
77 
77 
77 

  6 
20 
25 
50 

 
CX06 

CX06A106- 
CX06F107- 
CX06H686- 
CX06M226- 

77 
77 
77 
77 

  2 
10 
15 
35 

 
CX12 

CX12D686- 
CX12J156- 
CX12K106- 
CX12N475- 

77 
77 
77 
77 

  6 
20 
25 
50 

 
CX16 

CX16A106- 
CX16F107- 
CX16H686- 
CX16M226- 

77 
77 
77 
77 

  2 
10 
15 
35 
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