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  -�,�FRQVXPSWLRQ��VHH�GDWDVKHHW��  3RVLWLYH�FXUUHQW�FRQVXPSWLRQ�,SV�����P$ 

         1HJDWLYH�FXUUHQW�FRQVXPSWLRQ�,QV����P$ 

  -�6HFRQGDU\�FXUUHQW�,V��UDWLR��������� ,V� ������$�[��������� ������P$ 

 7KH�PLQLPXP�FXUUHQW�WKDW�WKH�SRZHU�VXSSO\�QHHGV�WR�SURYLGH�LV� 

  )RU����9'&��,�RXWSXW� �,SV���,V� ����������� ����P$ 

  )RU�–��9'&��,�RXWSXW� �,QV���,V� ���������� ����P$ 

 

   ��������0XOWL-FKDQQHOV�SRZHU�VXSSOLHV�LQWHUIDFH�'66,8�VHULHV 

'DQLVHQVH�UHFRPPHQGV�WKH��8�UDFN-PRXQW�PXOWL-FKDQQHOV�SRZHU�VXSSOLHV� LQWHUIDFH�'66,8�VHULHV�
IRU�EHVW�SHUIRUPDQFHV��PDQ\�XVHIXO�IHDWXUHV�DQG�RSWLRQV��7KH�IROORZLQJ�WDEOH�VKRZV�WKH�GLIIHUHQW�RSWLRQV� 

)HDWXUHV�'66,8-���'66,8-� 

 -�2XWSXW�YROWDJH������9�������SHU�FKDQQHO� 

 -�,QSXW�YROWDJH��$&����9�WR����9����+]�WR���+] 

 -�'LPHQVLRQV������UDFN���8�LQ�KHLJKW� 

0RGHO '66,8-�-�8 '66,8-�-�8 '66,8-�-�8-9 

1XPEHU�RI�FKDQQHOV � � � 

6WDQGDUG�FXUUHQW�RXWSXW 
�PP�%DQDQD�MDFNV�

�UHG�EODFN� 
�PP�%DQDQD�MDFNV��

�UHG�EODFN� 
0LQL�;/5�FRQQHFWRU 

9ROWDJH�RXWSXW�PRGXOHV QRQH QRQH 0LQL�;/5�FRQQHFWRU 

7HUPLQDOV�IRU�FDOLEUDWLRQ�
ZLQGLQJ 

QRQH 
�PP�%DQDQD�MDFNV�

�\HOORZ� 
�PP�%DQDQD�MDFNV�

�\HOORZ� 

0D[��FDSDFLW\ 
8S�WR���'/����������$�

DW�WKH�VDPH�WLPH 
8S�WR���'/����������$�

DW�WKH�VDPH�WLPH 
8S�WR���'/����������$�

DW�WKH�VDPH�WLPH 
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�� �� 

�����0DLQV�YROWDJH 
�����'68%��FRQQHFWRU�IRU�WUDQVGXFHU�FRQQHFWLRQ 
�����%DQDQD�MDFNV�IRU�WUDQVGXFHU¶V�FXUUHQW�RXWSXW� 
�����%DQDQD�MDFNV�IRU�FDOLEUDWLRQ�ZLQGLQJ�WHUPLQDOV 
�����6WDWXV�FRQQHFWRU 
�����0LQL�;/5�VRFNHW�IRU�WUDQVGXFHU¶V�YROWDJH�RU�FXUUHQW�RXWSXWV 

�� 

'66,8-�-�8 

'66,8-�-�8 

'66,8-�-�8-9 

�� �� �� �� �� 

   ��������&RQQHFWLRQ�RI�FDOLEUDWLRQ�ZLQGLQJ�ZLWK�'66,8-�-�8��RU�'66,8-�-�8-9� 

 :KHQ�D�GHYLFH�ZLWK�FDOLEUDWLRQ�ZLQGLQJ�W\SH�-�&'>Q�WXUQV@�LV�FRQQHFWHG�WR�WKH�'66,8-�-�8�XVLQJ�WKH�
RSWLRQDO�'68%�FDEOH��WKH�WHUPLQDOV�RI�WKH�FDOLEUDWLRQ�ZLQGLQJ�DUH�DFFHVVLEOH�YLD�WKH�\HOORZ�EDQDQD�VRFNHWV�
DW�WKH�EDFN�SDQHO�RI�WKH�'66,8-�-�8��RU�'66,8-�-�8-9���,W¶V�YHU\�FRQYHQLHQW�WR�FDUU\�RXW�D�VLPXOWDQHRXV�
FDOLEUDWLRQ�RI���GHYLFHV�FRQQHFWHG�LQ�VHULDO��LOOXVWUDWLRQ�EHORZ��� 

н 

- 
/�ĐĂůŝďƌĂƟŽŶ 

'68%�FDEOH 

&DOLEUDWLRQ�ZLQGLQJV 
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   ��������9ROWDJH�2XWSXW�0RGXOHV��920� 

 $�YROWDJH�RXWSXW�PRGXOH� �920�� LV�D�3&%$�FRQWDLQLQJ�D� ORZ�GULIW��SUHFLVLRQ�PHDVXUHPHQW� UHVLVWRU�
�50��DQG�D�VLJQDO�FRQGLWLRQLQJ�FLUFXLW�ZKLFK�DOORZ�FRQYHUVLRQ�RI�WKH�GHYLFH¶V�UDWHG�QRPLQDO�FXUUHQW�RXWSXW�
WR�D��9�RU���9�YROWDJH�VLJQDO��8S�WR���920V�FDQ�EH�IDFWRU\�PRXQWHG�LQWR�WKH��-FKDQQHO�SRZHU�VXSSOLHV�
LQWHUIDFH�XQLW��'66,8-�-�8-9������� 

;/5P��%DQDQD��������������������������������������������������������
9ROWDJH�&DEOH���P��ZLWK�VKLHOGLQJ�IRU�EHWWHU�LPPXQLW\ 

;/5P���%DQDQD������
&XUUHQW�&DEOH���P�� 

5HIHUHQFH 920����-� 920����-�� 920����-� 920����-�� 

&RQYHUVLRQ�UDWLR �9#���P$ ��9#���P$ �9#�����$ ��9#�����$ 

   ��������'66,8-�-�8-9�FXUUHQW���YROWDJH�RXWSXW�FDEOHV� 

7KHVH�FDEOHV�DUH�DYDLODEH�DV�RSWLRQDO�DFFHVVRULHV�� 

�� �� 

�����PHDVXUHPHQW�UHVLVWRU�50 
�����FRQGLWLRQLQJ�FLUFXLWV 

7KH� YROWDJH� RXWSXW� VLJQDO� LV� DFFHVVLEOH� DW� WKH� EDFN� SDQHO� RI� WKH� '66,8-�-�8-9�� YLD� D� �-SLQ�
$PSKHQRO�PLQL�;/5�FRQQHFWRU���UHIHU�WR�ILJXUHV�SDJH���� 

3OHDVH� VSHFLI\� WKH� UHTXLUHG� 920� UHIHUHQFH�� WKH� FKDQQHO� QXPEHU� ZKHQ� PDNLQJ� \RXU� SXUFKDVH�����
�H�J��&+���920����-����&+���920����-����&+���920����-���DV�VKRZQ�EHORZLQ�WKH�SLFWXUH�EHORZ� 

5HIHUHQFH  

;/5P���%DQDQD�FXUUHQW�FDEOH���P� 7KLV�FDEOH� LV�HTXLSSHG�ZLWK�D�PLQ�;/5�FRQQHFWRU�DW�RQH�HQG�
DQG���EDQDQD�MDFNV�DW�WKH�RWKHU�HQG��,RXW��,RXW-� 

;/5P���%DQDQD�YROWDJH�FDEOH���P� 7KLV�FDEOH� LV�HTXLSSHG�ZLWK�D�PLQ�;/5�FRQQHFWRU�DW�RQH�HQG�
DQG���EDQDQD�MDFNV�DW�WKH�RWKHU�HQG��9RXW�29�VKLHOG� 

(DFK�YROWDJH�RXWSXW�FKDQHO�LV�
LGHQWLILHG�E\�DQ�LQGLYLGXDO�ODEHO 
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   ��������1RLVHV�LPPXQLW\�RI�YROWDJH�RXWSXW�YHUVLRQV 

 &RPSDUHG�WR�FXUUHQW�RXWSXW�GHYLFHV��YROWDJH�RXWSXW�PRGHOV�DUH�JHQHUDOO\�OHVV�LPPXQHG�WR�LQGXFHG�
QRLVHV�IURP�H[WHUQDO�VRXUFHV��,Q�WKH�IROORZLQJ�VFKHPDWLFV��WZR�FRQILJXUDWLRQV�DUH�VKRZQ�� 

 

 &RQILJ����� &XUUHQW�WUDQVGXFHUV�ZLWK�YROWDJH�RXWSXW��H�J��'6���8%-�9� 

9ROWDJH�RXWSXW�WUDQVPLWWHG�WKURXJK�%1&�FDEOH�LV�WR�D�FHUWDLQ�H[WHQW�LQIOXHQFHG�E\�H[WHU�
QDO�QRLVHV��HVSHFLDOO\�ZKHQ�ORQJ�FDEOH�LV�XVHG� 

 7KH�;/5P���%DQDQD�9ROWDJH�VKLHOGHG�FDEOH�LQ�FRQILJXUDWLRQ���LV�UHODWLYHO\�EHWWHU�LPPXQHG�WR�LQGXFHG�
QRLVHV�WKDQ�WKH�%1&�FDEOH�LQ�FRQILJXUDWLRQ��� 

'68%�FDEOH 

'6���8%-�9 

'66,8-�-�8 

%1&�FDEOH 

7R�FXVWRPHU� 
LQVWUXPHQW�LQSXW 

��hd/KE 

 &RQILJ����� &XUUHQW�WUDQVGXFHUV�ZLWK�FXUUHQW�RXWSXW��H�J��'6���,'���� 

   '66,8-�-�8-9��ZLWK�IDFWRU\�PRXQWHG�920����-�� 

'6���,' 

'66,8-�-�8-9 

'68%�FDEOH 
7R�FXVWRPHU� 

LQVWUXPHQW�LQSXW 

;/5P���%DQDQD�YROWDJH�FDEOH 
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�� 6(3$5$7(�+($'�75$16'8&(5�6<67(06��'5�VHULHV�� 

 ����,QWURGXFWLRQ�DQG�RYHUYLHZ 

 7KH�'5�VHULHV�� XOWUD-VWDEOH� DQG� KLJK� SUHFLVLRQ� FXUUHQW� WUDQVGXFHUV� DUH� EDVHG� RQ� FORVHG� ORRS� IOX[�
JDWH� SULQFLSOH� DOORZLQJ� WR� DFKLHYH� SSP� OHYHO� DFFXUDF\�� H[FHOOHQW� OLQHDULW\� DQG� VWDELOLW\� YHUVXV� WLPH�� 7KH�
VHQVLQJ�KHDG�LV�FRQQHFWHG�WR�WKH�FRQWURO�HOHFWURQLFV�E\�D�GHGLFDWHG�VKLHOGHG�FDEOH�ZLWK�VHYHUDO�OHQJWKV�LQ�
RSWLRQ��7KH�IROORZLQJ�WDEOH�VKRZV�WKH�UDWHG�FXUUHQW�UDQJH�RYHUYLHZ�DQG�PRGHO�QDPHV�� 

 

 ����'HVFULSWLRQ 

 

)DPLO\�1DPH� 
2XWSXW�
W\SH� 

3ULPDU\�FXUUHQW�$UPV� 

����$ ����$ ����$ �����$ 

'6�6HULHV� 

&XUUHQW�   '5����,0 '5�����,0 

9ROWDJH '5����8/-��9 '5����8/-��9 '5����8;-��9�����$ '5�����8;-��9 

'5�6HULHV�������$ 

�����2XWSXW�FRQQHFWRU�RI�WUDQVGXFHU�KHDG 
�����7UDQVGXFHU�KHDG�IL[DWLRQ�SODWH� 
�����3ULPDU\�FRQGXFWRU�IHHG-WKURXJK�KROH 
�����,QVXODWLQJ�FRQGXFWRU�JXLGH 
�����,QSXW�FRQQHFWRU�IURP�WUDQVGXFHU�KHDG 
�����0DLQ�SRZHU�VXSSO\�SOXJ� 
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�����6WDWXV�FRQQHFWRU 
�����2XWSXW�FRQQHFWRU��FXUUHQW�RU�YROWDJH� 
�����*UHHQ�/('�VWDWXV��OLW�LQ�QRUPDO�RSHUDWLRQ� 
����&RQWURO�XQLW�IL[DWLRQ�SODWH��������������������������������
����+HDG�-�&RQWURO�XQLW�FRQQHFWLRQ�FDEOH 

�� � �� �� 

��� ��� 



 

ϭϰ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

 ����,QVWDOODWLRQ�	�2SHUDWLRQ 

  ������0RXQWLQJ�LQVWUXFWLRQV 

   ��������3RVLWLYH�FXUUHQW�IORZ��HDFK�WUDQVGXFHU�KHDG�LV�PDUNHG�ZLWK�DQ�DUURZ�DW�WKH�VLGH�
RI�WKH�KRXVLQJ�IRU�WKH�SRVLWLYH�FXUUHQW�GLUHFWLRQ��DV�VKRZQ�EHORZ��3OHDVH�UHVSHFW�WKH�FXUUHQW�IORZ�LQGLFDWLRQ�
WR�HQVXUH�WKDW�WKH�RXWSXW�VLJQDO�LV�LQ�SKDVH�ZLWK�WKH�LQSXW�VLJQDO�� 
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  ��������0HFKDQLFDO�IL[DWLRQ���� 
 7KH�WUDQVGXFHUV�KHDGV�FDQ�EH�PHFKDQLFDOO\�IL[HG�E\�XVLQJ�WKH�PRXQWLQJ�SODWHV�GHVLJQHG�IRU�WKDW�
SXUSRVH�DQG�VKRZQ�EHORZ� 

'5�6HULHV������$ '5�6HULHV�! ����$ 

�� 

�����$UURZ�V\PERO 
�����3RVLWLYH�FXUUHQW 

�� 

�� 

� 

�������WDSSHG�KROHV�����[��� 

� 

�������WDSSHG�KROHV�ĭ�����[��� 

�� 

�� 

'5�6HULHV������$ '5�6HULHV�������$ 
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WKH�IURQW�VLGH�DV�VKRZQ�EHORZ� 

  

 

 

 

 

 

 

 

  

 

 

 

  ������(OHFWULFDO�FRQQHFWLRQ� 

 7KLV�FKDSWHU�GHVFULEHV�WKH�HOHFWULFDO�FRQQHFWLRQ�RI�WKH�WUDQVGXFHU�DFFRUGLQJ�WR�WKHLU�W\SHV�RI�RXWSXW�
�FXUUHQW�RU�YROWDJH��DQG�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�VHQVLQJ�KHDG�DQG�WKH�HOHFWURQLF�UDFN�� 

   ��������&XUUHQW�RXWSXW 

 &XUUHQW�RXWSXW�PRGHOV�DUH�LGHQWLILHG�E\�WKH�OHWWHU�,� LQ�WKHLU�PRGHO�QDPHV��H�J��'0����,0���&XUUHQWO\�
WKLV�YHUVLRQ�H[LVW�RQO\�IRU�,�! �����$� 

 ,W¶V�QHFHVVDU\�WR�FRQQHFW�WKH�RXWSXW�SLQV�WR�DQ�([WHUQDO�0HDVXUHPHQW�5HVLVWRU�WR�HQDEOH�WKH�FXUUHQW�
IHHGEDFN�ORRS��]HUR�IOX[��IRU�D�FRUUHFW�RSHUDWLRQ�RI�WKH�GHYLFH��3OHDVH�UHIHU�WR�WKH�LQGLYLGXDO�GDWDVKHHW�RQ�
0D[LPXP�0HDVXUHPHQW�5HVLVWRU�JUDSK�IRU�PRUH�GHWDLOV� 

�����)RU�'5[[[,0�����PP�%DQDQD�VRFNHWV�IRU�RXWSXW�FXUUHQW� 

�� 

�������WDSSHG�KROHV�ĭ�����[��� �������WDSSHG�KROHV�ĭ�����[��� 

'5�6HULHV������$ '5�6HULHV�������$ 

�� 

�� 

UDFN�PRXQWDEOH���8�KLJK�FRQWURO�XQLW UDFN�PRXQWDEOH���8�KLJK�FRQWURO�XQLW�

t�ZE/E' 

 3/($6(�&211(&7�7+(�6(16,1*�+($'�72�7+(�&21752/�81,7�86,1*�7+(�3529,'('��
&$%/(�$//�7+(�7,0(�3266,%/(� 

 7KH�VHQVLQJ�KHDG�FRQVLVWV�RI�PDQ\�ZLQGLQJV�ZKLFK�EHKDYH�OLNH�DQ�$&&7��,W�PXVW�EH�FRQQHFWHG�WR�
WKH�FRQWURO�XQLW�WR�DYRLG�KLJK�LQGXFHG�YROWDJH�LQ�FDVH�$&�FXUUHQWV�DUH�PLVWDNHQO\�IORZQ�WKURXJK�WKH�DSHU�
WXUH�RI�WKH�KHDG��7KH�KLJK�LQGXFHG�YROWDJH�FRXOG�EH�GDQJHURXV�WR�DQ�RSHUDWRU�RU��GHVWUR\�WKH�KHDG� 
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   ��������9ROWDJH�RXWSXW 

 9ROWDJH�RXWSXW�PRGHOV����9�DW�UDWHG�FXUUHQW��DUH�LGHQWLILHG�E\�WKH�OHWWHU�8� LQ�WKHLU�PRGHO�QDPHV��H�J��
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�����)RU�'5[[[8;�����SLQV�;/5�PLQL�FRQQHFWRU �����)RU�'5[[[8/�����SLQV�/(02�FRQQHFWRU�
(5$��6�����&// 
 

�� 

   ��������&RQQHFWLRQ�WUDQVGXFHU�KHDG�WR�FRQWURO�XQLW 

 $�GHGLFDWHG�VKLHOGHG�FDEOH� LV�SURYLGHG� IRU� FRQQHFWLRQ�RI� WKH�VHQVLQJ�KHDG� WR� WKH�FRQWURO�XQLW�� ,W¶V�
SRVVLEOH�WR�VSHFLI\�D�GLIIHUHQW�OHQJWK��EHWZHHQ��P�DQG���P��DW�WKH�WLPH�RI�RUGHU��3OHDVH�FRQVXOW�'DQLVHQV�
HV�RU�RXU�GLVWULEXWLRQ�SDUWQHUV�IRU�GHWDLOV� 

'5�6HULHV�! �����$ '5�6HULHV�������$ 

;/5P��%DQDQD�9ROWDJH�&DEOH���P��ZLWK�
VKLHOGLQJ�IRU�EHWWHU�LPPXQLW\�LV�SURYLGHG�LQ�
WKH�VWDQGDUG�GHOLYHU\�SDFNDJH� 
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 )RU�WKH�PRGHO�!����$�ILQG�EHORZ�VRPH�VSHFLILF�LQVWUXFWLRQV�IRU�WKH�FRQQHFWRU�� 

75$16'8&(5�+($'�$1'�&21752//(5�5$&.�0867�%(�&211(&7('�%()25(� 
32:(5�21�25�7851,1*�21�35,0$5<�&855(17� 

t�ZE/E' 

&RQWURO�8QLW 7UDQVGXFHU�KHDG 

 &RQQHFWLRQ��SOXJ�LQ��LQVWUXFWLRQV��  'LVFRQQHFWLRQ��XQSOXJ��LQVWUXFWLRQV�� 

���0DWFK�NH\V�DQG�NH\ZD\V�RQ�PDOH�	�IHPDOH�FRQ�
QHFWRUV�WR�SUHYHQW�SLQV�GDPDJH�E\�PLV�PDWLQJ� 

���3UHOLPLQDU\�LQVHUWLRQ��DURXQG��PP��ZKLOH�NHHSLQJ�
PDOH�	�IHPDOH�FRQQHFWRUV�DOLJQHG 

&ROODU 

$OLJQPHQW 

���7XUQ�FROODU�FORFNZLVH�IRU�IXOO�LQVHUWLRQ�XQWLO�D�³FOLFN´�
VRXQG�LV�KHDUG 

&ORFNZLVH 

���3XVK�FROODU�IRUZDUG��IRU�XQORFNLQJ��DQG�DW�WKH�
VDPH�WLPH�WXUQ�LW�DQWL-FORFNZLVH�IRU�GLVFRQQHFWLRQ 

$QWL-&ORFNZLVH 
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���(/(&75,&$/�&216,'(5$7,216 

 ����&RPPRQ�PRGH�QRLVHV 

 &RPPRQ�PRGH�QRLVHV�RFFXU�ZKHQ�KLJK�G9�GW� LQ�VZLWFKLQJ�FLUFXLWV�VXFK�DV� LQYHUWHUV��VZLWFK�PRGH�
SRZHU�VXSSOLHV�HWF��JHQHUDWHV�SDUDVLWLF�FXUUHQWV�LS�FLUFXODWLQJ�WKURXJK�VWUD\�FDSDFLWDQFH�&V�WKDW�H[LVWV�EHWZHHQ�
WKH�SDUWV�RI�DQ�HOHFWURQLF�FRPSRQHQW�RU�FLUFXLW�VLPSO\�EHFDXVH�RI�WKHLU�SUR[LPLW\�WR�HDFK�RWKHU��7KH�YDOXH�RI�LS�LV�
GHWHUPLQHG�E\�WKH�IROORZLQJ�IRUPXOD� 

6HQVLQJ�+HDG 6HQVLQJ�+HDG 

$OXPLQXP�
KRXVLQJ 

$OXPLQXP�
KRXVLQJ 

 *URXQGLQJ�RI�DOXPLQXP�KRXVLQJ�KHOSV�WR�GLYHUW�FDSDFLWLYH�FXUUHQWV�RII�WKH�VHQVLQJ�KHDG�DQG�DV�D�FRQVH�
TXHQFH�JUHDWO\�LPSURYH�LPPXQLW\�WR�FRPPRQ�PRGH�QRLVHV� 

 $V�WKH�DOXPLQXP�FDVH�LV�SDLQWHG�ZLWK�D�EODFN�LQVXODWHG�FRDWLQJ��LW¶V�UHFRPPHQGHG�WR�VOLJKWO\�VFUDWFK�WKH�
VXUIDFH�RI�WKH�KRXVLQJ��DW�WKH�DUHD�DURXQG�WKH�IL[DWLRQ�KROH�V��WR�H[SRVH�WKH�PHWDO�PDWHULDO�IRU�JURXQGLQJ�SXU�
SRVH� 

 ,W¶V�DOVR�SRVVLEOH�WR�GR�WKH�JURXQGLQJ�XVLQJ�WKH�H[WHUQDO�VKHOO�RI�WKH�'68%�FRQQHFWRU�ZKLFK�LV�HOHFWULFDOO\�
FRQQHFWHG�WR�WKH�DOXPLQXP�KRXVLQJ 

LS� �&V�[�G9�GW� 

&V 

&V 

LS 

LS 

*1' *1' 

LS 

LS 

LS 
LS 

LS 

7KH�H[WHUQDO�VKHOO�RI�WKH�'68%�
FRQQHFWRU�LV�HOHFWULFDOO\�FRQQHFWHG�
WR�WKH�DOXPLQXP�KRXVLQJ 
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 ����*URXQG�/RRS�&XUUHQWV�&RQVLGHUDWLRQ 
 *URXQG�ORRS�FXUUHQW�LV�D�SKHQRPHQRQ�IUHTXHQWO\�HQFRXQWHUHG�LQ�HOHFWULFDO�FRQQHFWLRQ�RI�YDULRXV�PHDV�
XUHPHQW�GHYLFHV��,W¶V�FDXVHG�E\�YROWDJH�GLIIHUHQFHV�WKDW�QRUPDOO\�H[LVW�EHWZHHQ�³*URXQGV´�RI�YDULRXV�GHYLFHV�� 
 
 7KH�YROWDJH�GLIIHUHQFH�FRXOG�EH�VLJQLILFDQW�LQ�FDVH�RI�ORQJ�FRQQHFWLRQ��UHVXOWLQJ�LQ�WKH�FLUFXODWLRQ�RI�D�
JURXQG�ORRS�FXUUHQW�ZLWK�SRWHQWLDO�WR�GDPDJH�WKH�HOHFWURQLF�FRPSRQHQWV�RI�D�'&&7�� 

 ,Q�WKH�IROORZLQJ��WKH�JURXQG�ORRS�FXUUHQW�PHFKDQLVP�DQG�LWV�HIIHFW�RQ�D�'&&7�LV�H[SODLQHG� 

 
  ������6WDQGDUG�VHWXS 

 7KH�LOOXVWUDWLRQ�DERYH�VKRZV�WKH�VWDQGDUG�VHWXS�ZKLFK�LQFOXGHV�D�'&&7��LWV���-��9�SRZHU�VXSSO\�DQG�D�
PHDVXUHPHQW�LQVWUXPHQW�VXFK�DV�D�SRZHU�PHWHU��7KH���-��9�SRZHU�VXSSO\�DQG��WKH�SRZHU�PHWHU�DUH�FRQQHFW�
HG�WR�WKH�$&�SRZHU�QHWZRUN��ZLWK�WKHLU�UHVSHFWLYH�FKDVVLV�³HDUWKHG´��JURXQGHG��IRU�VDIHW\�UHDVRQ��JUHHQ�OLQHV��� 
 

 +RZHYHU�LQ�WKH�DERYH�VHWXS��LI�WKH�FKDVVLV��������RI�WKH�36�RU�PHDVXUHPHQW�GHYLFHV�DUH�FRQQHFWHG�WR�WKH�
HOHFWURQLF�JURXQG�����������WKLV�ZLOO�FUHDWH�D�³JURXQG�ORRS´��VHH�EROG��SXUSOH�GRWWHG�OLQHV�LQ�WKH�LOOXVWUDWLRQ�EHORZ� 

� 7KH�IRUPDWLRQ�RI�D�³JURXQG�ORRS´�WKURXJK�WKH�FRQQHFWLRQ�RI�WKH�HOHFWURQLF�*1'�WR�WKH�GHYLFHV¶�FKDVVLV��
ZLOO�HQDEOH�WKH�FLUFXODWLRQ�RI�D�JURXQG�ORRS�FXUUHQW��JHQHUDWHG�E\�WKH�GLIIHUHQFH�RI�HOHFWULF�SRWHQWLDO�EHWZHHQ�WKH�
WZR�SRLQWV�³$´�DQG�³%´�� 
 

 7KH�SDUDVLWLF�JURXQG�ORRS�FXUUHQW�LQ�JHQHUDO�ZLOO�PDQLIHVW�DV�QRLVHV�REVHUYHG�RQ�WKH�RXWSXW�VLJQDO�RI�WKH�
'&&7��+RZHYHU��ZH¶YH�VHHQ�SUDFWLFDO�FDVHV�IURP�RXU�XVHUV�ZKHUH�WKH�SRWHQWLDO�GLIIHUHQFH�LV�VXEVWDQWLDOO\�KLJK�
HQRXJK�WR�FUHDWH�SDUDVLWLF�FXUUHQW�RI�WHQV�RI�P$�RUGHU��7KLV�FDQ�SHUPDQHQWO\�GDPDJH�HOHFWURQLF�FRPSRQHQWV�RI�
WKH�'&&7��SOHDVH�UHIHU�WR�WKH�LOOXVWUDWLRQ�LQ�WKH�QH[W�SDJH� 
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 '$1,6(16(¶V�'66,8�SRZHU�VXSSO\�RIIHUV�SURWHFWLRQ�DJDLQVW�JURXQG�ORRS�FXUUHQWV� 
 '$1,6(16(�PXOWL-FKDQQHO�'&&7�SRZHU�VXSSO\�LQWHUIDFH�XQLWV��PRGHO�'66,8-�-�8��PD[����'&&7��DQG�
'66,8-�-�8��PD[����'&&7��DUH�GHVLJQHG�ZLWK�D��0�2KP�UHVLVWRU�DQG�D��X)����9�FDSDFLWRU�EHWZHHQ�LWV�FKDV�
VLV�DQG��9��HOHFWURQLF�*1'��WR�SURWHFW�WKH�'&&7�IURP�GDPDJH�FDXVHG�E\�JURXQG�ORRS�FXUUHQW��UHIHU� WR�WKH�
LOOXVWUDWLRQ�EHORZ���� 
 
 :H�VWURQJO\�UHFRPPHQG�WKH�XVH�RI�'66,8�SRZHU�VXSSOLHV�DQG�'68%�FRQQHFWLRQ�FDEOHV�IRU�D�IXOO�SURWHF�
WLRQ�DJDLQVW�JURXQG�ORRS�FXUUHQWV�DQG�ZURQJ�SLQV�DVVLJQPHQW�ZKLFK�GHVWUR\�WKH�'&&7� 

 7KH�LOOXVWUDWLRQ�DERYH�GHVFULEHV�WKH�RXWSXW�VWDJH�RI�WKH�'/����8%-��9�PRGHO�DQG�VKRZV�WKH�H[DPSOH�
RI�D�EDG�FRQQHFWLRQ�ZLWK�D�JURXQG�ORRS��/HW¶V�DVVXPH�WKDW�WKH�HOHFWULF�SRWHQWLDO�RI�SRLQW�%��ZKHUH�WKH�FKDVVLV�RI�
WKH�PHDVXUHPHQW�GHYLFH�LV�FRQQHFWHG��LV�KLJKHU�WKDQ�WKDW�RI�SRLQW�$��ZKHUH�WKH�FKDVVLV�RI�WKH�'&&7�SRZHU�
VXSSO\�LV�FRQQHFWHG���7KLV�JHQHUDWHV�D�SDUDVLWLF�JURXQG�ORRS�FXUUHQW�UHSUHVHQWHG�E\�WKH�SXUSOH�DUURZV�WKDW�UXQ�
GLUHFWO\�WKURXJK�WKH�FRLOV�RI�WKH�'&&7�RXWSXW�ILOWHU�/���DEVROXWH�UDWLQJ�����P$���7KLV�JURXQG�ORRS�FXUUHQW�FRXOG�
GDPDJH�WKH�RXWSXW�ILOWHU�/��RU�WKH�RXWSXW�RSHUDWLRQDO�DPSOLILHU��DEVROXWH�UDWLQJ���P$�� 

� 5(&200(1'$7,216� 

 7R�DYRLG�JURXQG�ORRS�FXUUHQWV��SOHDVH�HQVXUH�WKDW�WKH�FKDVVLV��(DUWK��RI�WKH�'&&7���-��9�SRZHU�VXSSO\�
DQG��RU�WKRVH�RI�YDULRXV�PHDVXUHPHQW�GHYLFHV�DUH�127�FRQQHFWHG�WR�WKH�*5281'�RI�WKH�HOHFWURQLFV� 
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  ������2WKHU�SUREOHPDWLF�H[DPSOH�RI�FRQQHFWLRQ�VHW�XS� 

 7KH�IROORZLQJ�VHW�XS��DOWKRXJK�QRW�YHU\�FRPPRQ��SUHVHQWV�D�KLJK�ULVN�RI�GDPDJLQJ�WKH�'&&7�E\�
JURXQG�ORRS�FXUUHQW�� 

 7KH�SULPDU\�FXUUHQW�,S�LV�REVHUYHG�RQ�&+��RI�WKH�RVFLOORVFRSH��RU�D�SRZHU�PHWHU��YLD�D�SUREH�ZKLFK�
PHDVXUHV�WKH�YROWDJH�GURS�DFURVV�D�ORDG��2Q�WKH�RWKHU�KDQG��WKH�RXWSXW�VLJQDO�RI�WKH�'&&7�LV�FRQQHFWHG�WR�
&+��RI�WKH�VDPH�LQVWUXPHQW� 

 0RVW�RVFLOORVFRSHV�XVH�D�FRPPRQ�JURXQG�IRU�WKHLU�YDULRXV�FKDQQHOV��GRWWHG�OLQH�����,Q�WKH�DERYH�VHW�
XS��OHW¶V�DVVXPH�WKDW�WKH�SULPDU\�SRZHU�VXSSO\�DQG�WKH�DX[LOLDU\�'&&7�SRZHU�VXSSO\�KDYH�WKHLU�UHVSHFWLYH�
�9��*1'��FRQQHFWHG��GRWWHG� OLQH�����7KLV�ZLOO�FUHDWH�D�JURXQG� ORRS��VHH�EROG��SXUSOH�GRWWHG� OLQHV� LQ� WKH�
LOOXVWUDWLRQ�EHORZ��� 

DCCT Power Supply

Primary Power Supply Oscilloscope Probe

LOAD

Oscilloscope

+15V GND -15V

Ip

CH1

CH2

0V (GND)

+V

dotted line 1

dotted line 2

 7R�DYRLG�GDPDJH�WR�WKH�'&&7�� LQ�WKH�DERYH�VHW�XS�� LW¶V� UHFRPPHQGHG�WR�XVH�DQ�RVFLOORVFRSH��RU�
SRZHU�PHWHU��ZLWK�)/2$7,1*�FKDQQHOV�RU� WR�GLVDEOH� WKH�JURXQG� ORRS�E\�GLVFRQQHFWLQJ� WKH�*1'�RI� WKH�
SULPDU\�DQG�WKH�DX[LOLDU\�'&&7�SRZHU�VXSSOLHV��VHH�WKH�UHG�;�PDUNV�� 

DCCT Power Supply

Primary Power Supply Oscilloscope Probe

LOAD

Oscilloscope

+15V GND -15V

Ip

CH1

CH2

0V (GND)

+V
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 ����6DWXUDWLRQ�EHKDYLRU 

 7KH�GHYLFH�LV�RSHUDWLQJ�EDVHG�RQ�WKH�IOX[�FRPSHQVDWLRQ�SULQFLSOH�LQ�ZKLFK�WKH�PDJQHWLF�IOX[�JHQHU�
DWHG�E\�WKH�SULPDU\�FXUUHQW�LQ�WKH�IOX[JDWH�HOHPHQW�LV�FDQFHOOHG�WR�]HUR�E\�WKH�RSSRVLWH�PDJQHWLF�IOX[�IURP�
WKH�VHFRQGDU\�ZLQGLQJ�RI�WKH�FXUUHQW�WUDQVGXFHU�� 

 6DWXUDWLRQ�RFFXUV�ZKHQ�WKH�FXUUHQW�WUDQVGXFHU�LV�LQ�D�VLWXDWLRQ�ZKHUH�LW�FDQQRW�RXWSXW�VXIILFLHQW�FXU�
UHQW�WR�QXOOLI\�WKH�PDJQHWLF�IOX[�IURP�WKH�SULPDU\�FXUUHQW�� 

 

 

 

 

 

 

 

 

 

 7KH�DERYH�HTXDWLRQ�VHWV�DQ�XSSHU�OLPLW�YDOXH�IRU�9287387��XVHIXO�YROWDJH���&RQVHTXHQWO\�WKH�RXW�
SXW�FXUUHQW�,V�FDQQRW�JR�KLJKHU�HYHQ�LI�,S�IXUWKHU�LQFUHDVHV��7KLV�LV�FDOOHG�VDWXUDWLRQ��,W�KDSSHQV�ZKHQ� 

  -�D�SULPDU\�FXUUHQW�RYHUORDG�� 

  -�D�WRR�KLJK�PHDVXULQJ�UHVLVWDQFH�50�YDOXH� 

  -�D�SULPDU\�FXUUHQW�IORZV�LQ�WKH�KROH�RI�WKH�XQ-SRZHUHG�GHYLFH�HWF� 

W�RYHUORDG����VHFRQG 

��VHFRQG�PLQLPXP 

W�RYHUORDG�!��VHFRQG 

 :KHQ�VDWXUDWLRQ�RFFXUV��WKH�'6�VHULHV�LV�GHVLJQHG�WR�KROG�WKH�RXWSXW�VLJQDO�KLJK�IRU�D�SHULRG�XS�WR���VHF�
RQG�DV�VKRZQ�LQ�WKH�JUHHQ�FRORU�ZDYHIRUP�EHORZ��'XULQJ�WKDW�SHULRG��LI�WKH�RYHUORDG�GLVDSSHDUV��WKH�'6�RSHU�
DWHV�QRUPDOO\�� 

+RZHYHU��LI�WKH�RYHUORDG�ODVWV�ORQJHU�WKDQ���VHFRQG��WKH�RXWSXW�VLJQDO�RI�WKH�'6�ZLOO�GURS�WR�]HUR�DQG�WKH�
SULPDU\�FXUUHQW�PXVW�UHWXUQ�WR�QHDU�]HUR�IRU�WKH�'6�WR�RSHUDWHV�QRUPDOO\�DJDLQ� 

'HYLFH¶V�RXWSXW�VLJQDO 

3ULPDU\�FXUUHQW�ZDYHIRUP 

6DWXUDWLRQ�YDOXH�RI�,S 

'HYLFH¶V�RXWSXW�VLJQDO 

3ULPDU\�FXUUHQW�ZDYHIRUP 

6DWXUDWLRQ�YDOXH�RI�,S 
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 ����,QIOXHQFH�RI�WKH�UHWXUQ�FRQGXFWRU 

 7KH�PDJQHWLF�ILHOG�IURP�WKH�UHWXUQ�EUDQFK�RI�WKH�SULPDU\�FXUUHQW��FDEOH���EXVEDU��RU�RI�DQ\�DGMDFHQW�
FRQGXFWRUV��H�J��WKH�UHPDLQLQJ�SKDVHV�RI�D���SKDVH�FRQILJXUDWLRQ��H[HUWV�D�FHUWDLQ�LQIOXHQFH�RQ�WKH�VHQVLQJ�
FRUH�RI�D�IOX[JDWH�FXUUHQW�WUDQVGXFHU��JUH\�DUHD�RI�WKH�LOOXVWUDWLRQ�EHORZ���7KLV�FDXVHV�ORFDO�XQEDODQFH�RI�WKH�
VHQVLQJ�SDUW�DQG�FUHDWHV�PHDVXUHPHQW�HUURU� 

7R�PLQLPL]H�WKH�HUURU�FDXVH�E\�WKH�UHWXUQ�FRQGXFWRU��OHVV�WKDQ����SSP���ZH�UHFRPPHQG�D�³UHWXUQ�FRQGXFWRU�
)5((�]RQH´��UHIHU�WR�WKH�]HEUD�]RQH�RI�WKH�LOOXVWUDWLRQ���� 

7KH� UHG� ]RQHV� GHOLPLW� WKH� UHWXUQ�
FRQGXFWRU�IUHH�]RQH� 

0RGHO '6��� '6��� '6��� '4��� '4��� '4��� '0���� 

'���PP� �� �� �� �� �� �� � 

'���PP� �� �� �� �� �� �� � 

'���PP� �� �� �� �� �� �� � 

'� 

'� 

'� 
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 ����'HUDWLQJ�RI�H[WHUQDO�PHDVXULQJ�UHVLVWRU�50� 

 7KH�H[WHUQDO�PHDVXULQJ�UHVLVWRU�50�LV�D�YHU\�LPSRUWDQW�FRPSRQHQW�WR�HQVXUH�WKH�]HUR�IOX[�FRPSHQ�
VDWLRQ�DQG�FRQVHTXHQWO\�D�FRUUHFW�RXWSXW�FXUUHQW��UHIHU�WR�SUHYLRXV�FKDSWHU����� 

 7R�DYRLG�VDWXUDWLRQ�RI�WKH�FXUUHQW�WUDQVGXFHU��YDOXH�RI�50�PXVW�EH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�GH�
UDWLQJ� FXUYHV� VKRZQ� LQ� WKH� LQGLYLGXDO� GDWDVKHHW�� %HORZ� LV� DQ� H[DPSOH� RI� WKH� GHUDWLQJ� FXUYH� IRU� WKH�
'6���,'� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 H�J��DW�DPELHQW�WHPSHUDWXUH�7D� ���&��WKH�EODFN�FXUYH�VKRZV�WKDW�WR�PHDVXUH�XS�WR����$��50�PXVW�
EH�OHVV�WKDQ����� 

5('���� ��� 7D� ��& 

%/8(� ��� 7D� ���& 

%/$&.� 7D� ���& 

*5((1� 7D� ���& 

/,*+7�%/8(�� 7D� ���& 

7D� ���& 

50 ����� 

 ����)UHTXHQF\�GHUDWLQJ 

 'DQLVHQVH�IOX[JDWH�FXUUHQW�WUDQVGXFHUV�RIIHU�H[WUHPH�SUHFLVLRQ�LQ�'&�DQG�ORZ�IUHTXHQF\��+RZHYHU��
WKH\� DOVR� KDYH� H[FHOOHQW� IUHTXHQF\� EDQGZLGWK� UHODWLYH� WR� VLPLODU� SURGXFWV� LQ� WKH�PDUNHW� WKDQNV� WR� IDVW�
VZLWFKLQJ�VSHHG�RI�WKH�IOX[JDWH�H[FLWDWLRQ�FLUFXLW��+LJK�IUHTXHQF\�$&�FXUUHQW�SURGXFHV�KHDW�LQ�WKH�PDJQHW�
LF�FRUH��7KH�IUHTXHQF\�GHUDWLQJ�FXUYHV�LQ�WKH�LQGLYLGXDO�GDWDVKHHWV�DOORZ�FDOFXODWLRQ�RI�WKH�PD[�UPV�YDOXH�
RI�WKH�SULPDU\�FXUUHQW�DW�D�JLYHQ�DPELHQW�WHPSHUDWXUH��ZLWKRXW�GDPDJLQJ�WKH�WUDQVGXFHU��%HORZ�LV�DQ�H[�
DPSOH�RI�WKH�IUHTXHQF\�GHUDWLQJ�FXUYHV�RI�WKH�'6���,'� 

 H�J�� WKH�EOXH�FXUYH�VKRZV�WKDW�DW�DPELHQW� WHPSHUDWXUH�7D� ���&�DQG�I� ���N+]�� WKH�PD[�FXUUHQW�
PHDVXUDEOH�ZLWKRXW�RYHUKHDWLQJ�WKH�FXUUHQW�WUDQVGXFHU�LV�DURXQG���$UPV�RQO\��+RZHYHU��LI�7D� ���&�WKH�
EURZQ�FXUYH�VKRZV�WKDW�WKH�PD[�FXUUHQW�PHDVXUDEOH�DW���N+]�LV����$UPV� 

 

7D� ���& 

,S� ��$UPV 

,S� ���$UPV 

7D� ���& 

7D� ���& 
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 ����0HDVXULQJ�ODUJH�FXUUHQW�ZLWK�WZR�WUDQVGXFHUV 

 6RPHWLPHV�LW�LV�QHFHVVDU\�WR�PHDVXUH�KLJKHU�FXUUHQW�YDOXH�EXW�KRZ�WR�GR�LW��,Q�IDFW�E\�XVLQJ�WZR�FXU�
UHQW�RXWSXW�WUDQVGXFHUV� LQ�SDUDOOHO�DV�VKRZQ�LQ�WKH� LOOXVWUDWLRQ�EHORZ�LW� LV�SRVVLEOH�WR�PHDVXUH�DFFXUDWHO\�
KLJKHU�FXUUHQW� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

&RQVLGHUDWLRQ�PXVW�EH�JLYHQ� WR� WKH�YDOXH�RI� WKH�PHDVXULQJ� UHVLVWRU�50� WR�DYRLG�VDWXUDWLRQ��3OHDVH�
FRQVXOW�ZLWK�'DQLVHQVH�RU�\RXU�QHDUHVW�ORFDO�'DQLVHQVH¶V�UHSUHVHQWDWLYH�IRU�DGYLFH� 

'5����,0��� 

'5����,0��� 

 ����0HDVXULQJ�VPDOO�FXUUHQWV�ZLWK�PXOWLSOH�SULPDU\�WXUQV� 

 'DQLVHQVH¶V� XOWUD-VWDEOH� DQG� KLJK� SUHFLVLRQ� IOX[JDWH� FXUUHQW� WUDQVGXFHUV� H[KLELW� H[FHOOHQW� OLQHDULW\�
HUURU��OHVV�WKDQ�D�IHZ�SSP���RQH�RI�WKH�EHVW�IHZ�DYDLODEOH�LQ�WKH�PDUNHW��)RU�LQVWDQFH��PRGHO�'6���,'�KDV�
D�OLQHDULW\�HUURU�PD[�RI��SSP�ZKLFK�LV�����$�VHFRQGDU\�RU����P$�SULPDU\��([FOXGLQJ�RIIVHW�HUURU��WKH�DFFX�
UDF\�DW�VPDOO�SULPDU\�FXUUHQW��H�J�����$�ZLOO�EH��������RU���SSP��7KLV�LV�YHU\�JRRG�IRU�PDQ\�DSSOLFDWLRQV� 

+RZHYHU�� LW¶V�SRVVLEOH� WR�KDYH�EHWWHU�SUHFLVLRQ�RI�PHDVXUHPHQW� LQ� WKH�FDVH�RI�VPDOO�SULPDU\�FXUUHQWV�E\�
PDNLQJ�D�QXPEHU�RI�SULPDU\�WXUQV�WR�LQFUHDVH�WKH�$PSHUH�[�WXUQV��$7��YDOXH�RI�WKH�PHDVXUHG�FXUUHQW� 

H�J�� ��D�SULPDU\�FDEOH� LV�ZRXQG����WLPHV�����WXUQV��DURXQG�WKH�DSHUWXUH�RI�D�'6���,'�LV�HTXLYDOHQW�WR�D�
VLQJOH�FRQGXFWRU�ZLWK����[���$� ����$7� 

7R�DFKLHYH�WKH�EHVW�DFFXUDF\�RI�WKH�PHDVXUHPHQW��LW¶V�UHFRPPHQGHG�WR�KDYH�D�UHJXODU�UHSDUWLWLRQ�RI�WKH�
WXUQV�DURXQG�WKH�KROH�WR�DYRLG�XQEDODQFH��ORFDO�VDWXUDWLRQ��RI�WKH�PDJQHWLF�FRUH��$JDLQ��ZH¶UH�WDONLQJ�KHUH�
DERXW�DSSOLFDWLRQ�WKDW�UHTXLUHV�SSP�DFFXUDF\� 
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 ����$GYDQFHG�6HQVRU�3URWHFWLRQ�&LUFXLW��$63&� 

 $V�VKRZQ�RQ�WKH�ILUVW�SDJH�RI�WKLV�3URGXFW�0DQXDO��WKLV�LV�D�KLJK�SUHFLVLRQ�HOHFWURQLF�GHYLFH�FRQWDLQ�
LQJ�LQVWUXPHQW�FODVV�RSHUDWLRQDO�DPSOLILHUV��PDJQHWLF�FRUH�ZLWK�ZLQGLQJV�HWF��ZKLFK�UHTXLUHV�VSHFLDO�DWWHQ�
WLRQ�IRU�KDQGOLQJ�DQG�RSHUDWLQJ�WR�DYRLG�GDPDJH�WR�WKH�GHYLFH�DQG�WR�SUHYHQW�KLJK�LQGXFHG�YROWDJH�E\�WKH�
$&&7�HIIHFW��,W¶V�KLJKO\�UHFRPPHQGHG�WR� 

· 7XUQ�2))�DOO�SRZHU�VRXUFHV�EHIRUH�FRQQHFWLQJ�-�GLVFRQQHFWLQJ�WKH�GHYLFH�� 

· 5HVSHFW�WKH�SLQ�DVVLJQPHQW�RI�WKH�FRQQHFWRU� 

· 5HVSHFW�,168/$7,21�FODVV�RI�WKH�GHYLFH 

· (QVXUH�WKDW�WKH�GHYLFH¶V�RXWSXW�LV�127�RSHQ� 

· 'HYLFH�PXVW�EH�SRZHUHG�DQG�UHDG\��JUHHQ�/('�OLW��EHIRUH�WXUQLQJ�21�WKH�SULPDU\�FLUFXLW� 

  
 '$1,6(16(¶V�IOX[JDWH�GHYLFHV�DUH�HTXLSSHG�ZLWK�DQ�$GYDQFH�6HQVRU�3URWHFWLRQ�&LUFXLW�WR�SURYLGH��
SURWHFWLRQ�RI�WKH�GHYLFH�GXULQJ�WUDQVLWRU\�SHULRG� 

 $63&�ZRUNLQJ�SULQFLSOH�DQG�GHVLJQ�LV�GHVFULEHG�EHORZ�� 

· 6KRUW-FLUFXLW�WKH�FRLO¶V�WHUPLQDOV�ZKHQ�SRZHU�VXSSOLHV�DUH�QRW�FRQQHFWHG�RU�ZKHQ�WKH\�DUH�2))�� 

· /LPLW�WKH�FRLO¶V�LQGXFHG�YROWDJH�LQ�FDVH�WKH�GHYLFH¶V�RXWSXW�LV�RSHQ��50�QRW�FRQQHFWHG� 

· 3URWHFW�WKH�HOHFWURQLFV�LQ�FDVH�RI�RYHUYROWDJH�VSLNHV�IURP�WKH�SRZHU�VXSSOLHV 

 

 

Þ 3OHDVH�REVHUYH�WKH�DEVROXWH�PD[LPXP�UDWLQJ�YDOXHV�VSHFLILHG�LQ�WKH�LQGLYLGXDO����
GDWDVKHHWV�WR�DYRLG�GDPDJLQJ�WKH�GHYLFH�� 

��hd/KE 
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���'(),1,7,21�2)�3$5$0(7(56 

3DUDPHWHU 6\PERO 8QLW 'HILQLWLRQ 

1RPLQDO�SULPDU\�$&�FXUUHQW� ,31�$& $UPV 5DWHG�$&�FXUUHQW�IRU�FRQWLQXRXV�RSHUDWLRQ 

1RPLQDO�SULPDU\�'&�FXUUHQW ,31�'& $ 5DWHG�'&�FXUUHQW�IRU�FRQWLQXRXV�RSHUDWLRQ 

0HDVXULQJ�UDQJH Ì30 $ 0D[�'&�FXUUHQW��RU�SHDN�YDOXH��WKDW�FDQ�EH�DFFXUDWHO\�PHDVXUHG� 

2YHUORDG�FDSDFLW\� Ì2/ $ 0D[� SULPDU\� FXUUHQW� ZLWKRXW� GDPDJH�� 'HYLFH� ZLOO� EH� VDWXUDWHG�
GXULQJ�WKH�RYHUORDG�SHULRG� 

1RPLQDO�VHFRQGDU\�FXUUHQW� ,61 P$ 9DOXH�RI�WKH�GHYLFH¶V�RXWSXW�VLJQDO�ZKHQ�D�FXUUHQW�RI�QRPLQDO�YDOXH�
IORZV�LQ�D�FRQGXFWRU�SODFHG�LQVLGH�WKH�GHYLFH¶V�FHQWHU�KROH 

3ULPDU\���VHFRQGDU\�UDWLR Q��Q� QRQH H�J�� ������� PHDQV� LI� SULPDU\� FXUUHQW� LV� ���$�� WKHQ� VHFRQGDU\�
FXUUHQW��GHYLFH¶V�RXWSXW�VLJQDO��LV����$�������� ����$�RU����P$� 

0HDVXULQJ�UHVLVWDQFH 50 ȍ 7KH�GHYLFH¶V�RXWSXW�FXUUHQW�PXVW�EH�´FORVHG´�WR�HQDEOH�WKH�IOX[�
FRPSHQVDWLRQ���� 
 
 
 
 
 
 
 
 

/LQHDULW\�HUURU ڙ/ SSP 
�$ 

0D[LPXP�GHYLDWLRQ� RU� HUURU� �LQ� SSP�RU� LQ� DEVROXWH� �$� YDOXH�� EH�
WZHHQ�WKH�RXWSXW�VLJQDO�RI�WKH�FXUUHQW�WUDQVGXFHU�DW�DQ\�JLYHQ�SRLQW�
EHWZHHQ���DQG��Ì30�DQG� WKH� OLQHDU�UHJUHVVLRQ� OLQH�REWDLQHG�IURP�D�
VHULHV�RI�DFWXDO�RXWSXW�YDOXHV�IURP�-Ì30�WR��Ì30�PHDVXUHG�DW�UHJXODU�
FXUUHQW�YDOXH�LQWHUYDOV�EHWZHHQ�WKHVH�WZR�H[WUHPHV�� 

 

 

 

 

 

 

 

 

 

2IIVHW�FXUUHQW� 
�LQFOXGLQJ�HDUWK�ILHOG� 

,2( SSP 
�$ 

9DOXH�RI�WKH�GHYLFH¶V�RXWSXW�VLJQDO�ZKHQ�WKHUH�LV�QR�SULPDU\�FXUUHQW��
LQ�WKH�GHYLFH¶V�FHQWHU�KROH 
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���352'8&7�1$0,1*�58/(6� 

)DPLO\�QDPH�GHVFULSWLRQ� 

'3�6HULHV��������'&�6HULHV�������'4�6HULHV�������'6�6HULHV �����'0�6HULHV����������'/�6HULHV����������������������'5�6HULHV 

�^ ϮϬϬ h � - ϭϬs 

Family Name 

See picture below  
DS, DL, DC, DQ, DR, DP, DM 

RMS Current 

e.g. 200 = 200A 

Options & Special 

1V: 1V @ xxxA  
10V: 10V @ xxxA 

R500: Ratio 1:500 

CBxxx: BNC xxx nb of calibration turns  

CDxxx: DSUB xxx nb of calibration turns 

B: programmable  

Pxxx: peak xxx amps 

xV/yA: x volts 

10V/B: 10V @ programmable 

Bulk: bulk packaging 

CPR: Russian version 

CP##: Custom reference 

Connector Type 

B: DSUB & BNC 

D: DSUB 

F: Faston 

M: Banana 

L: LEMO 

P: PCB 

X: XLR 

Output Type 

I: Current 
U: Voltage 


