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�� ��������B%22.�'2&

�� EDVHG�RQ���������

�� 'RFXPHQW�QXPEHU����������%�������(1

7KLV�GRFXPHQWDWLRQ����

�� JLYHV�JXLGHOLQHV�RQ�RSHUDWLQJ�DQG�WURXEOHVKRRWLQJ�RI�$'6����PRWRUV�

�� VKRXOG�EH�D�SDUW�RI�WKH�PDFKLQH�GRFXPHQWDWLRQ�IRU�HQG�XVHUV�

'RFXPHQW�LGHQWLILFDWLRQ�RI
SUHYLRXV�DQG�SUHVHQW�RXWSXW

5HOHDVH
'DWH

&RPPHQWV

'2.�02725�$'6����$:���(1�3 ����� )LUVW�HGLWLRQ

È�,1'5$0$7�*PE+������

7UDQVPLVVLRQ�DV�ZHOO�DV�UHSURGXFWLRQ�RI� WKLV�GRFXPHQWDWLRQ��FRPPHUFLDO
XVH� RU� FRPPXQLFDWLRQ� RI� LWV� FRQWHQWV� ZLOO� QRW� EH� SHUPLWWHG� ZLWKRXW
H[SUHVVHG�ZULWWHQ� SHUPLVVLRQ�� 9LRODWLRQ� RI� WKHVH� VWLSXODWLRQV� ZLOO� UHTXLUH
FRPSHQVDWLRQ�� $OO� ULJKWV� UHVHUYHG� IRU� WKH� LVVXDQFH� RI� WKH� SDWHQW� RU
UHJLVWHUHG�GHVLJQ���',1������

$OO� ULJKWV�DUH� UHVHUYHG�ZLWK� UHVSHFW� WR� WKH�FRQWHQW�RI� WKLV�GRFXPHQWDWLRQ
DQG�WKH�DYDLODELOLW\�RI�WKH�SURGXFW�

,1'5$0$7�*PE+���%JP��'U��1HEHO�6WU������'�������/RKU�D��0DLQ

7HOHSKRQH��������������7[����������)D[��������������

KWWS���ZZZ�UH[URWK�FRP�UH[URWKLQGUDPDW

0DQIUHG�6LHJOHU��'HSW��(&0�

7KLV�GRFXPHQW�KDV�EHHQ�SULQWHG�RQ�FKORULQH�IUHH�EOHDFKHG�SDSHU�

7LWOH

7\SH�RI�GRFXPHQWDWLRQ

'RFXPHQWDWLRQ�FRGH

,QWHUQDO�ILOH�UHIHUHQFH

:KDW�LV�WKH�SXUSRVH�RI�WKLV
GRFXPHQW"

&RXUVH�RI�PRGLILFDWLRQV

&RS\ULJKW

9DOLGLW\

3XEOLVKHG�E\

1RWH
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6SLQGOH�0RWRU�$'6���%�& &RQWHQWV�,
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&RQWHQWV
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��� ,QGUDPDW�GRFXPHQWDWLRQ �������������������������������������������������������������������������������������������������������������������� ���

� 6DIHW\�,QVWUXFWLRQV�IRU�(OHFWULFDO�(TXLSPHQW ���������������������������������������������������� ���

��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������������������������� ���

��� ([SODQDWLRQV��������������������������������������������������������������������������������������������������������������������������������������� ���

��� +D]DUGV�E\�LQDSSURSULDWH�XVH ������������������������������������������������������������������������������������������������������������ ���

��� *HQHUDO�,QIRUPDWLRQ���������������������������������������������������������������������������������������������������������������������������� ���

��� 3URWHFWLRQ�DJDLQVW�FRQWDFW�ZLWK�HOHFWULFDO�SDUWV ���������������������������������������������������������������������������������� ���

��� 3URWHFWLRQ�E\�SURWHFWLYH�ORZ�YROWDJH��3(/9��DJDLQVW�HOHFWULFDO�VKRFN ����������������������������������������������� ���

��� 3URWHFWLRQ�DJDLQVW�GDQJHURXV�PRYHPHQWV����������������������������������������������������������������������������������������� ���

��� 3URWHFWLRQ�DJDLQVW�PDJQHWLF�DQG�HOHFWURPDJQHWLF�ILHOGV�GXULQJ�RSHUDWLRQV�DQG�PRXQWLQJ���������������� ���

��� 3URWHFWLRQ�DJDLQVW�FRQWDFW�ZLWK�KRW�SDUWV ������������������������������������������������������������������������������������������� ���

���� 3URWHFWLRQ�GXULQJ�KDQGOLQJ�DQG�LQVWDOODWLRQ��������������������������������������������������������������������������������������� ���

���� %DWWHU\�VDIHW\������������������������������������������������������������������������������������������������������������������������������������ ���

� 7HFKQLFDO�,QIRUPDWLRQ ����������������������������������������������������������������������������������������� ���

��� ,GHQWLILFDWLRQ ��������������������������������������������������������������������������������������������������������������������������������������� ���

��� +DQGOLQJ ��������������������������������������������������������������������������������������������������������������������������������������������� ���

��� 7HFKQLFDO�GDWD ������������������������������������������������������������������������������������������������������������������������������������ ���

� &RQQHFWLRQV��������������������������������������������������������������������������������������������������������� ���
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��� 5RWDWLQJ�XQLRQ ������������������������������������������������������������������������������������������������������������������������������������ ���
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6SLQGOH�0RWRU�$'6���%�& 3URGXFW�,QIRUPDWLRQ����

'2.�02725�$'6����$:���(1�3

�� 3URGXFW�,QIRUPDWLRQ
7KLV� FKDSWHU� LQWURGXFHV� WKH� SURGXFW� DQG� WKH� LQWHQGHG� XVH�� ,W� DOVR� JLYHV
JHQHUDO�LQIRUPDWLRQ�DERXW�WKH�GRFXPHQWDWLRQ�

���� 3URGXFW�GHVFULSWLRQ

+LJK�VSHHG� VSLQGOH�PRWRUV� $'6� DUH� � JHQHUDOO\� XVHG� DV� GLUHFW� GULYHV� LQ
PDFKLQH�WRROV��7KH�PDLQ�IHDWXUHV�DUH�

�� DV\QFKURQRXV�PRWRU�NLW

�� SUHFLVLRQ�VSLQGOH�EHDULQJ�DUUDQJHPHQW

�� KROORZ�VKDIW�IRU�WRRO�FRROLQJ�OXEULFDQW��RSWLRQDO�

�� KLJK�UHVROXWLRQ�PRWRU�HQFRGHU

5HIHU�WR�IROORZLQJ�SLFWXUH�IRU�LGHQWLILFDWLRQ�RI�PRWRU�GHWDLOV�
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�G$GV����(36

�  0RWRU�MXQFWLRQ�ER[
�  )HHGEDFN�SOXJ��RQ��%�VLGH��
�  0RWRU�FRRODQW�,1�287��RQ��%�VLGH��
�  'ULYH�VKDIW���$�VLGH��
�  6HQVH�RI�URWDWLRQ�FORFNZLVH
�  0RWRU�IODQJH�ZLWK�PRXQWLQJ�KROHV
�  6HDOLQJ�DLU�FRQQHFWLRQ
�  5LQJ�EROW�IRU�WUDQVSRUWDWLRQ

)LJ�������6SLQGOH�PRWRU�$'6���

6RPH� SURGXFW� IHDWXUHV� DUH� RSWLRQDO� DQG� PD\� QRW� EH� SUHVHQW� RQ� HYHU\
PRWRU�

0RWRU�GHWDLOV
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����3URGXFW�,QIRUPDWLRQ 6SLQGOH�0RWRU�$'6���%�&

'2.�02725�$'6����$:���(1�3

���� ,QWHQGHG�8VH

6SLQGOH�PRWRUV�$'6�DUH�GHVLJQHG� LQ�DFFRUGDQFH�ZLWK� WKH� ODWHVW�VWDWH�RI
WHFKQRORJ\� DQG� ZLOO� EH� GHOLYHUHG� LQ� RSHUDWLRQDOO\� UHOLDEOH� FRQGLWLRQ�
2SHUDWLRQ� DQG� DSSOLFDWLRQ� RI� $'6�0RWRUV� DUH� DW� DQ\� WLPH� UHVWULFWHG� WR
FHUWDLQ� XVHV�� ZKLFK� DUH� GHVFULEHG� LQ� WKLV� GRFXPHQWDWLRQ�� 2SHUDWLQJ� RU
XVLQJ�$'6�PRWRUV�IRU�DQ\�RWKHU�XVH�FDQ�FDXVH�KD]DUGRXV�FRQGLWLRQV�DV
ZHOO�DV�ERGLO\�KDUP�DQG�PDFKLQH�GDPDJH�

$'6�PRWRUV�PD\�RQO\�EH�XVHG�DV�

�� 5RWDWLQJ�GLUHFW�GULYH�ZLWK�D[LDO�FRXSOLQJ�WR�PDFKLQHV�RU�PDFKLQH�XQLWV�
VXFK�DV�VSLQGOH�XQLWV�RU�WRRO�WXUUHWV�

)RU� RSHUDWLRQ� RI� $'6�PRWRUV� LQ� DFFRUGDQFH� ZLWK� WKH� LQWHQGHG� XVH
IROORZLQJ�UHTXLUHPHQWV�DSSO\�

�� 2SHUDWLRQ� LQ� FRPSOLDQFH� ZLWK� DOO� RSHUDWLQJ� DQG� HQYLURQPHQWDO
JXLGHOLQHV�JLYHQ�LQ�WKLV�$'6�GRFXPHQWDWLRQ�DQG�JLYHQ�E\�WKH�PDFKLQH
XQLW�PDQXIDFWXUHUV�

�� ,QVSHFWLRQV� DQG� PDLQWHQDQFH� PHDVXUHV� EHLQJ� FDUULHG� RXW� LQ
FRPSOLDQFH�ZLWK�FRUUHVSRQGLQJ�GDWD�LQ�WKLV�GRFXPHQWDWLRQ�

)RU� RSHUDWLRQ� RI� $'6�PRWRUV� LQ� DFFRUGDQFH� ZLWK� WKH� LQWHQGHG� XVH
IROORZLQJ�OLPLWDWLRQV�DSSO\�

�� OLPLWHG�UDQJH�RI�RSHUDWLRQ�DFF��WR�WHFKQLFDO�GDWD�LQ�WKLV�GRFXPHQW�

�� OLPLWHG�SHUPLVVLEOH�PHFKDQLFDO�VWUHVV�GXULQJ�WUDQVSRUWDWLRQ��VWRUDJH�RU
RSHUDWLRQ�

�� OLPLWHG�OLIHWLPH�RI�EHDULQJV�DQG�OXEULFDWLQJ�JUHDVH�

8VLQJ� $'6�PRWRUV� LQDSSURSULDWHO\� PD\� FDXVH� KD]DUGRXV� FRQGLWLRQV� DV
ZHOO�DV�ERGLO\�KDUP�DQG�PDFKLQH�GDPDJH��)ROORZLQJ�WKLV�WKH�$'6�PRWRUV
PD\�QRW�EH�RSHUDWHG���

�� XQGHU� FRQGLWLRQV� WKDW� H[FHHG� DQ\� RSHUDWLQJ� OLPLWV� JLYHQ� LQ� WKLV
GRFXPHQWDWLRQ�

�� ZLWK�UDGLDO�FRXSOLQJ�RI�PDFKLQHV�RU�PDFKLQH�XQLWV�WR�WKH�PRWRU�VKDIW�

�� XQGHU� ZDWHU� RU� LQ� HQYLURQPHQWV� ZLWK� KXPLGLW\� WKDW� H[FHHGV� WKH
SHUPLVVLEOH�KXPLGLW\� OHYHO�DV�JLYHQ�E\� WKH�PRWRU
V�FODVV�RI�SURWHFWLRQ
�FODVV�RI�SURWHFWLRQ�VSHFLILHG�E\�(1������������

,1'5$0$7�*PE+�LV�QRW�OLDEOH�IRU�DQ\�GDPDJHV�UHVXOWLQJ�IURP�IDLOXUH�WR
REVHUYH�WKH�ZDUQLQJV��RSHUDWLQJ�JXLGHOLQHV�RU�GDWD�JLYHQ�LQ�WKLV�GRFXPHQW
RU�IRU�GDPDJHV�UHVXOWLQJ�IURP�LQDSSURSULDWH�XVH�

$OO�ULVNV�UHVXOWLQJ�IURP�LQDSSURSULDWH�XVH�DUH�WR�EH�WDNHQ�E\�WKH�XVHU�

,QWHQGHG�XVH

5HTXLUHPHQWV

5HVWULFWLRQV

,QDSSURSULDWH�8VH

&RQVHTXHQFHV
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6SLQGOH�0RWRU�$'6���%�& 3URGXFW�,QIRUPDWLRQ����

'2.�02725�$'6����$:���(1�3

���� ,QGUDPDW�GRFXPHQWDWLRQ

7KLV� GRFXPHQWDWLRQ� LV� YDOLG� RQO\� IRU� VSLQGOH� PRWRUV� $'6���%� DQG
$'6���&�ZLWK�WKH�RSWLRQV�LQFOXGHG�LQ�WKH�PRWRU�W\SH�FRGH�

7KLV�GRFXPHQW�LV�RQO\�IRU�TXDOLILHG�SHUVRQQHO�WKDW�KDV�WR�FDUU\�RXW�SURMHFW
SODQQLQJ�� LQVWDOODWLRQ� DQG� RSHUDWLRQ� RI� WKH� GHVFULEHG� SURGXFW�� 5HIHU� WR
FKDSWHU���IRU�PRUH�GHWDLOV�RQ�TXDOLILFDWLRQ�RI�SHUVRQQHO�

7KLV� GRFXPHQWDWLRQ� LQFOXGHV� PDQ\� VDIHW\� QRWHV� DV� ZHOO� DV� RSHUDWLQJ
JXLGHOLQHV� ZLWK� WHFKQLFDO� GDWD�� 6WXG\LQJ� DQG� XVLQJ� WKH� GRFXPHQWDWLRQ
FRQWHQWV� KHOSV� WKH� WDUJHW� JURXS� WR� KDQGOH� DQG� RSHUDWH� WKH� $'6�PRWRUV
VDIHO\�DQG�DSSURSULDWHO\�

7KH�LQIRUPDWLRQ�LQ�WKLV�GRFXPHQW�LV�QRW�VXEVWLWXWLQJ

�� SURIHVVLRQDO�HGXFDWLRQ�LQ�PHFKDQLFDO�DQG�HOHFWULFDO�HQJLQHHULQJ�

�� HGXFDWLRQ�JLYHQ�E\�,QGUDPDW�WUDLQLQJ�FRXUVHV��RU

�� JHQHUDO�NQRZOHGJH�DQG�SUDFWLFDO�H[SHULHQFH�ZLWK�VSLQGOH�PRWRUV�

1RWH�� 'R� QRW� VWDUW�XS� RU� RSHUDWH� WKH� SURGXFW� LI� \RX� GR� QRW� KDYH� D
FRPSOHWH�VHW�RI�GRFXPHQWDWLRQ�IRU�WKH�SURGXFW��5HFRUG�WKH�FRPSOHWH�W\SH
FRGH�DQG�VHULDO�QXPEHU�RI� WKH�FRPSRQHQWV�\RX�DUH�XVLQJ�DQG�RUGHU� WKH
ODWHVW�GRFXPHQWDWLRQ�IURP�\RXU�ORFDO�,QGUDPDW�UHSUHVHQWDWLYH�

7KH� GRFXPHQWDWLRQ� \RX� QHHG� GHSHQGV� RQ� WKH� HTXLSPHQW� \RX� XVH�
&RQWDFW�\RXU�ORFDO�,QGUDPDW�UHSUHVHQWDWLYH�IRU�GHWDLOV�

)ROORZLQJ�OLVW�UHSUHVHQWV�RQO\�D�EULHI�RYHUYLHZ�

3URGXFW 'RFXPHQWDWLRQ�&RGH 'RFXPHQW�1R��� 7\SH

',$;�� '2.�32:(5�+9(�+95���$1���(1�3 �����������������(1 0DQXDO�IRU�VXSSO\
PRGXOHV�+9(�+95

',$;�� '2.�',$;���+''�+'6���35���(1�3 �����������������(1 3URMHFW�SODQQLQJ�GULYH
PRGXOHV�+''�+'6

',$;����� '2.�',$;���'5,9(/,4�$8���(1�3 �����������������(1 3URMHFW�SODQQLQJ�IRU�OLTXLG
FRROLQJ�V\VWHPV

������,QVWHDG�RI�WKHVH�GRWV�WKH�GRFXPHQW
V�XSGDWH�LQGH[�ZLOO�EH�SULQWHG��$OZD\V�DVN�IRU�WKH�ODWHVW�GRFXPHQW�
(1�QDPHV�WKH�(QJOLVK�YHUVLRQ��'RFXPHQWDWLRQ�LQ�RWKHU�ODQJXDJHV�XSRQ�UHTXHVW��DYDLODELOLW\�VXEMHFW�WR�FKDQJH��

)LJ�������'RFXPHQWDWLRQ

'RFXPHQWDWLRQ� IRU� H[WHUQDO� V\VWHPV� VXFK� DV� DLU� VXSSO\� DQG� FRROLQJ
V\VWHPV� DUH� QRW� VXSSOLHG� E\� ,QGUDPDW�� &RQWDFW� WKH� PDQXIDFWXUHUV� RI
WKHVH�V\VWHPV�GLUHFWO\�IRU�D�FRPSOHWH�VHW�RI�GRFXPHQWDWLRQ�

<RXU�H[SHULHQFHV�DQG�\RXU�H[SHUWLVH�ZLOO�KHOS�XV�WR�LPSURYH�DQG�WR�DGDSW
SURGXFW�DQG�GRFXPHQWDWLRQ�WR�\RXU�QHHGV�

:HWKHU�\RX� ILQG�HUURUV� LQ� WKLV�GRFXPHQWDWLRQ�RU� MXVW� OLNH� WR�VHQG� LQ�\RXU
FRPPHQWV��SOHDVH�GR�QRW�KHVLWDWH�VHQG�WKH�UHVSHFWLYH�SDJH�WR�

$GGUHVV� 5H[URWK�,QGUDPDW�*PE+
'HSW��(&0�
%XHUJHUPHLVWHU�'U��1HEHO�6WUDVVH��
������/RKU
*HUPDQ\

)D[�������������������������

9DOLGLW\

7DUJHW�JURXS

3XUSRVH

([WHUQDO�V\VWHPV

<RXU�IHHGEDFN
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6SLQGOH�0RWRU�$'6���%�& 6DIHW\�,QVWUXFWLRQV�IRU�(OHFWULFDO�(TXLSPHQW����

'2.�02725�$'6����$:���(1�3

�� 6DIHW\�,QVWUXFWLRQV�IRU�(OHFWULFDO�(TXLSPHQW

���� ,QWURGXFWLRQ

5HDG�WKHVH�LQVWUXFWLRQV�EHIRUH�WKH�HTXLSPHQW�LV�XVHG�DQG�HOLPLQDWH�WKH
ULVN�RI�SHUVRQDO�LQMXU\�RU�SURSHUW\�GDPDJH��)ROORZ�WKHVH�VDIHW\�LQVWUXF�
WLRQV�DW�DOO�WLPHV�

'R�QRW�DWWHPSW�WR�LQVWDOO��XVH�RU�VHUYLFH�WKLV�HTXLSPHQW�ZLWKRXW�ILUVW�UHDG�
LQJ�DOO�GRFXPHQWDWLRQ�SURYLGHG�ZLWK�WKH�SURGXFW��5HDG�DQG�XQGHUVWDQG
WKHVH�VDIHW\�LQVWUXFWLRQV�DQG�DOO�XVHU�GRFXPHQWDWLRQ�RI�WKH�HTXLSPHQW
SULRU�WR�ZRUNLQJ�ZLWK�WKH�HTXLSPHQW�DW�DQ\�WLPH��<RX�PXVW�FRQWDFW�\RXU
ORFDO�,QGUDPDW�UHSUHVHQWDWLYH�LI�\RX�GR�QRW�KDYH�WKH�XVHU�GRFXPHQWDWLRQ
IRU�\RXU�HTXLSPHQW��5HTXHVW�\RXU�,QGUDPDW�UHSUHVHQWDWLYH�WR�VHQG�WKLV
GRFXPHQWDWLRQ�LPPHGLDWHO\�WR�WKH�SHUVRQ�RU�SHUVRQV�UHVSRQVLEOH�IRU�WKH
VDIH�RSHUDWLRQ�RI�WKLV�HTXLSPHQW�

,I�WKH�SURGXFW�LV�UHVROG��UHQWHG�RU�WUDQVIHUUHG�RU�SDVVHG�RQ�WR�RWKHUV��WKHQ
WKHVH�VDIHW\�LQVWUXFWLRQV�PXVW�EH�GHOLYHUHG�ZLWK�WKH�SURGXFW�

:$51,1*

,QDSSURSULDWH�XVH�RI�WKLV�HTXLSPHQW��IDLOXUH�WR
IROORZ�WKH�VDIHW\�LQVWUXFWLRQV�LQ�WKLV�GRFXPHQW
RU�WDPSHULQJ�ZLWK�WKH�SURGXFW��LQFOXGLQJ�GLV�
DEOLQJ�RI�VDIHW\�GHYLFHV��PD\�UHVXOW�LQ�SURGXFW
GDPDJH��SHUVRQDO�LQMXU\��VHYHUH�HOHFWULFDO�VKRFN
RU�GHDWK��

���� ([SODQDWLRQV

7KH�VDIHW\�ZDUQLQJV� LQ� WKLV�GRFXPHQWDWLRQ�GHVFULEH� LQGLYLGXDO�FODVVHV�RI
GDQJHU�DQG�KD]DUGV��)RU�VRPH�KD]DUGV�RWKHU�V\PEROV�PD\�EH�XVHG�

:DUQLQJ�V\PERO�ZLWK�VLJQDO
ZRUG�LQ�FRPSOLDQFH�ZLWK�$16,

'DQJHU�FODVV�LQ�FRPSOLDQFH�ZLWK�$16,
7KH�GDQJHU�FODVV�GHVFULEHV�WKH�FRQVH�
TXHQFHV�UHVXOWLQJ�IURP�QRQ�FRPSOLDQFH�ZLWK
WKH�VDIHW\�JXLGHOLQHV�

&$87,21

%RGLO\�KDUP�RU�SURGXFW�GDPDJH�ZLOO�RFFXU�

'$1*(5

'HDWK�RU�VHYHUH�ERGLO\�KDUP�PD\�RFFXU�

:$51,1*

'HDWK�RU�VHYHUH�ERGLO\�KDUP�PD\�RFFXU�

)LJ�������&ODVVHV�RI�GDQJHU
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���� +D]DUGV�E\�LQDSSURSULDWH�XVH

'$1*(5

+LJK�YROWDJH�DQG�KLJK�GLVFKDUJH�FXUUHQW���'DQ�
JHU�WR�OLIH��ULVN�RI�VHYHUH�HOHFWULFDO�VKRFN�DQG
ULVN�RI�LQMXU\��

'$1*(5

'DQJHURXV�PRYHPHQWV���'DQJHU�WR�OLIH�DQG�ULVN
RI�LQMXU\�RU�HTXLSPHQW�GDPDJH�E\�XQLQWHQWLRQDO
PRWRU�PRYHPHQWV��

:$51,1*

+LJK�HOHFWULFDO�YROWDJH�GXH�WR�ZURQJ�FRQQHF�
WLRQV���'DQJHU�WR�OLIH��VHYHUH�HOHFWULFDO�VKRFN
DQG�VHYHUH�ERGLO\�LQMXU\��

:$51,1*

+HDOWK�KD]DUG�IRU�SHUVRQV�ZLWK�KHDUW�SDFHPDN�
HUV��PHWDO�LPSODQWV�DQG�KHDULQJ�DLGV�LQ�SUR[LP�
LW\�WR�HOHFWULFDO�HTXLSPHQW��

&$87,21

6XUIDFH�RI�PDFKLQH�KRXVLQJ�FRXOG�EH�H[WUHPHO\
KRW����'DQJHU�RI�LQMXU\���'DQJHU�RI�EXUQV��

&$87,21

5LVN�RI�LQMXU\�GXH�WR�LQDSSURSULDWH�KDQGOLQJ��
%RGLO\�LQMXU\�FDXVHG�E\�FUXVKLQJ��VKHDULQJ��FXW�
WLQJ�DQG�PHFKDQLFDO�VKRFN��

&$87,21

5LVN�RI�LQMXU\�GXH�WR�LQDSSURSULDWH�KDQGOLQJ�RI
EDWWHULHV��
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���� *HQHUDO�,QIRUPDWLRQ

�� ,1'5$0$7�*PE+�LV�QRW� OLDEOH�IRU�GDPDJHV�UHVXOWLQJ�IURP�IDLOXUH�WR
REVHUYH�WKH�ZDUQLQJV�JLYHQ�LQ�WKHVH�GRFXPHQWDWLRQ�

�� 2UGHU� RSHUDWLQJ�� PDLQWHQDQFH� DQG� VDIHW\� LQVWUXFWLRQV� LQ� \RXU� ODQ�
JXDJH�EHIRUH�VWDUWLQJ�XS� WKH�PDFKLQH�� ,I� \RXU� ODQJXDJH� LV�QRW�DYDLO�
DEOH��WKHQ�QXPHURXV�RWKHU�ODQJXDJHV�DUH��6HOHFW�RQH�WKDW�\RX�XQGHU�
VWDQG�SHUIHFWO\�

�� 3URSHU� DQG� FRUUHFW� WUDQVSRUW�� VWRUDJH�� DVVHPEO\� DQG� LQVWDOODWLRQ� DV
ZHOO�DV�FDUH�LQ�RSHUDWLRQ�DQG�PDLQWHQDQFH�DUH�SUHUHTXLVLWHV�IRU�RSWL�
PDO�DQG�VDIH�RSHUDWLRQ�RI�WKLV�HTXLSPHQW�

�� 7UDLQHG�DQG�TXDOLILHG�SHUVRQQHO�LQ�HOHFWULFDO�HTXLSPHQW��

2QO\� WUDLQHG�DQG�TXDOLILHG�SHUVRQQHO�PD\�ZRUN�RQ� WKLV�HTXLSPHQW�RU
ZLWKLQ� LWV� SUR[LPLW\�� 3HUVRQQHO� DUH� TXDOLILHG� LI� WKH\� KDYH� VXIILFLHQW
NQRZOHGJH�RI� WKH�DVVHPEO\�� LQVWDOODWLRQ�DQG�RSHUDWLRQ�RI� WKH�SURGXFW
DV�ZHOO�DV�DQ�XQGHUVWDQGLQJ�RI�DOO�ZDUQLQJV�DQG�SUHFDXWLRQDU\�PHDV�
XUHV�QRWHG�LQ�WKHVH�LQVWUXFWLRQV�

)XUWKHUPRUH��WKH\�VKRXOG�EH�WUDLQHG��LQVWUXFWHG�DQG�TXDOLILHG�WR�VZLWFK
HOHFWULFDO� FLUFXLWV� DQG� HTXLSPHQW� RQ� DQG� RII�� WR� JURXQG� WKHP� DQG� WR
PDUN�WKHP�DFFRUGLQJ�WR�WKH�UHTXLUHPHQWV�RI�VDIH�ZRUN�SUDFWLFHV�DQG
FRPPRQ�VHQVH��7KH\�PXVW�KDYH�DGHTXDWH�VDIHW\�HTXLSPHQW�DQG�EH
WUDLQHG�LQ�ILUVW�DLG�

�� 8VH�RQO\�JHQXLQH�VSDUH�SDUWV�DSSURYHG�E\�WKH�PDQXIDFWXUHU�

�� )ROORZ�DOO� VDIHW\� UHJXODWLRQV�DQG� UHTXLUHPHQWV� IRU� WKH�VSHFLILF�DSSOL�
FDWLRQ�DV�SUDFWLFHG�LQ�WKH�FRXQWU\�RI�XVH�

�� 7KH�HTXLSPHQW�LV�GHVLJQHG�IRU�LQVWDOODWLRQ�RQ�FRPPHUFLDO�PDFKLQHU\�

�� 6WDUW�XS� LV�RQO\�SHUPLWWHG�RQFH� LW� LV� VXUH� WKDW� WKH�PDFKLQH�� LQ�ZKLFK
WKH� SURGXFW� LV� LQVWDOOHG�� FRPSOLHV� ZLWK� WKH� UHTXLUHPHQWV� RI� QDWLRQDO
VDIHW\�UHJXODWLRQV�DQG�VDIHW\�VSHFLILFDWLRQV�RI�WKH�DSSOLFDWLRQ�

(XURSHDQ�FRXQWULHV��VHH�GLUHFWLYH��������((&��PDFKLQH�JXLGHOLQH��

�� 2SHUDWLRQ� LV� RQO\� SHUPLWWHG� LI� WKH� QDWLRQDO� (0&� UHJXODWLRQV� IRU� WKH
DSSOLFDWLRQ�DUH�PHW�

7KH�LQVWUXFWLRQV�IRU�LQVWDOODWLRQ�LQ�DFFRUGDQFH�ZLWK�(0&�UHTXLUHPHQWV
FDQ�EH�IRXQG�LQ�WKH�,1'5$0$7�GRFXPHQW��(0&�LQ�'ULYH�DQG�&RQWURO
6\VWHPV´�

7KH�PDFKLQH� EXLOGHU� LV� UHVSRQVLEOH� IRU� FRPSOLDQFH� ZLWK� WKH� OLPLWLQJ
YDOXHV� DV� SUHVFULEHG� LQ� WKH� QDWLRQDO� UHJXODWLRQV� DQG� VSHFLILF� (0&
UHJXODWLRQV�IRU�WKH�DSSOLFDWLRQ�

(XURSHDQ�FRXQWULHV��VHH�'LUHFWLYH��������((&��(0&�*XLGHOLQH��

8�6�$��� 6HH�1DWLRQDO� (OHFWULFDO� &RGHV� �1(&��� 1DWLRQDO� (OHFWULFDO� 0DQX�
IDFWXUHUV�$VVRFLDWLRQ��1(0$���DQG� ORFDO�EXLOGLQJ�FRGHV��7KH�XVHU�RI� WKLV
HTXLSPHQW�PXVW�FRQVXOW�WKH�DERYH�QRWHG�LWHPV�DW�DOO�WLPHV�

�� 7HFKQLFDO�GDWD��FRQQHFWLRQV�DQG�RSHUDWLRQDO�FRQGLWLRQV�DUH�VSHFLILHG
LQ�WKH�SURGXFW�GRFXPHQWDWLRQ�DQG�PXVW�EH�IROORZHG�DW�DOO�WLPHV�
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���� 3URWHFWLRQ�DJDLQVW�FRQWDFW�ZLWK�HOHFWULFDO�SDUWV

1RWH�� 7KLV�VHFWLRQ�UHIHUV�WR�HTXLSPHQW�ZLWK�YROWDJHV�DERYH����9ROWV�

0DNLQJ� FRQWDFW� ZLWK� SDUWV� FRQGXFWLQJ� YROWDJHV� DERYH� ��� YROWV� FRXOG� EH
GDQJHURXV� WR�SHUVRQQHO�DQG�FDXVH�DQ�HOHFWULFDO� VKRFN��:KHQ�RSHUDWLQJ
HOHFWULFDO�HTXLSPHQW��LW�LV�XQDYRLGDEOH�WKDW�VRPH�SDUWV�RI�WKH�XQLW�FRQGXFW
GDQJHURXV�YROWDJHV�

'$1*(5

+LJK�HOHFWULFDO�YROWDJH���'DQJHU�WR�OLIH��VHYHUH
HOHFWULFDO�VKRFN�DQG�VHYHUH�ERGLO\�LQMXU\��
Ã�� 2QO\� WKRVH� WUDLQHG� DQG� TXDOLILHG� WR�ZRUN�ZLWK� RU� RQ

HOHFWULFDO� HTXLSPHQW� DUH� SHUPLWWHG� WR� RSHUDWH�� PDL�
QDLQ�RU�UHSDLU�WKLV�HTXLSPHQW�

Ã�� )ROORZ� JHQHUDO� FRQVWUXFWLRQ� DQG� VDIHW\� UHJXODWLRQV
ZKHQ�ZRUNLQJ�RQ�HOHFWULFDO�LQVWDOODWLRQV�

Ã�� %HIRUH�VZLWFKLQJ�RQ�SRZHU�WKH�JURXQG�ZLUH�PXVW�EH
SHUPDQHQWO\�FRQQHFWHG�WR�DOO�HOHFWULFDO�XQLWV�DFFRUG�
LQJ�WR�WKH�FRQQHFWLRQ�GLDJUDP�

Ã�� 'R�QRW�RSHUDWH�HOHFWULFDO�HTXLSPHQW�DW�DQ\�WLPH�LI�WKH
JURXQG�ZLUH� LV�QRW�SHUPDQHQWO\�FRQQHFWHG��HYHQ� IRU
EULHI�PHDVXUHPHQWV�RU�WHVWV�

Ã�� 'LVFRQQHFW� PDLQV� RU� WKH� YROWDJH� VRXUFH� IURP� WKH
HTXLSPHQW� EHIRUH� EHJLQQLQJ� DQ\� ZRUN�� /RFN� WKH
HTXLSPHQW� DJDLQVW� EHLQJ� VZLWFKHG� RQ� ZKLOH� ZRUN� LV
EHLQJ�SHUIRUPHG�

Ã�� :DLW� ILYH� ���� PLQXWHV� DIWHU� VZLWFKLQJ� RII� SRZHU� WR
DOORZ�FDSDFLWRUV�WR�GLVFKDUJH�EHIRUH�EHJLQQLQJ�ZRUN�
0HDVXUH�WKH�YROWDJH�RQ�WKH�FDSDFLWRUV�EHIRUH�EHJLQ�
QLQJ�ZRUN�WR�PDNH�VXUH�WKDW�WKH�HTXLSPHQW�LV�VDIH�WR
WRXFK�

Ã�� 1HYHU� WRXFK� WKH� HOHFWULFDO� FRQQHFWLRQ� SRLQWV� RI� D
FRPSRQHQW�ZKLOH�SRZHU�LV�WXUQHG�RQ�

Ã�� ,QVWDOO� WKH� FRYHUV� DQG� JXDUGV� SURYLGHG� ZLWK� WKH
HTXLSPHQW� SURSHUO\� EHIRUH� VZLWFKLQJ� WKH� HTXLSPHQW
RQ��3UHYHQW�FRQWDFW�ZLWK�OLYH�SDUWV�DW�DQ\�WLPH�

Ã�� $�UHVLGXDO�FXUUHQW�RSHUDWHG�SURWHFWLYH�GHYLFH��U�F�G��
PXVW�QRW�EH�XVHG�RQ�DQ�$&�GULYH� �� ,QGLUHFW� FRQWDFW
PXVW�EH�SUHYHQWHG�E\�RWKHU�PHDQV��IRU�H[DPSOH��E\
DQ�RYHUFXUUHQW�SURWHFWLYH�GHYLFH�

(XURSHDQ� FRXQWULHV�� DFFRUGLQJ� WR� (1� ������������ VHF�
WLRQ���������

Ã�� (TXLSPHQW� WKDW� LV� EXLOW� LQWR� PDFKLQHV� PXVW� EH� VH�
FXUHG�DJDLQVW�GLUHFW� FRQWDFW��8VH� DSSURSULDWH� KRXV�
LQJV��IRU�H[DPSOH�D�FRQWURO�FDELQHW�

(XURSHDQ� FRXQWULHV�� DFFRUGLQJ� WR� (1� ������������ VHF�
WLRQ���������

8�6�$�� � 6HH� 1DWLRQDO� (OHFWULFDO� &RGHV� �1(&��� 1DWLRQDO
(OHFWULFDO� 0DQXIDFWXUHUV� $VVRFLDWLRQ� �1(0$�� DQG� ORFDO
EXLOGLQJ�FRGHV��7KH�XVHU�RI�WKLV�HTXLSPHQW�PXVW�REVHUYH
WKH�DERYH�QRWHG�LQVWUXFWLRQV�DW�DOO�WLPHV�
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'$1*(5

+LJK�HOHFWULFDO�YROWDJH���+LJK�OHDNDJH�FXUUHQW��
'DQJHU�WR�OLIH��GDQJHU�RI�LQMXU\�DQG�ERGLO\�KDUP
IURP�HOHFWULFDO�VKRFN��
Ã�� %HIRUH� VZLWFKLQJ� RQ� SRZHU� IRU� HOHFWULFDO� XQLWV�� DOO

KRXVLQJV�DQG�PRWRUV�PXVW�EH�SHUPDQHQWO\�JURXQGHG
DFFRUGLQJ� WR� WKH� FRQQHFWLRQ� GLDJUDP�� 7KLV� DSSOLHV
HYHQ�IRU�EULHI�WHVWV�

Ã�� /HDNDJH� FXUUHQW� H[FHHGV� ���� P$�� 7KHUHIRUH� WKH
HOHFWULFDO�HTXLSPHQW�DQG�XQLWV�PXVW�DOZD\V�EH�ILUPO\
FRQQHFWHG�WR�WKH�VXSSO\�QHWZRUN�

Ã�� 8VH�D�FRSSHU�FRQGXFWRU�ZLWK�DW� OHDVW����PPð�FURVV
VHFWLRQ�RYHU�LWV�HQWLUH�FRXUVH�IRU�WKLV�SURWHFWLYH�FRQ�
QHFWLRQ��

Ã�� 3ULRU�WR�VWDUWXSV��HYHQ�IRU�EULHI�WHVWV��DOZD\V�FRQQHFW
WKH�SURWHFWLYH�FRQGXFWRU�RU�FRQQHFW�ZLWK�JURXQG�ZLUH�
+LJK� YROWDJH� OHYHOV� FDQ� RFFXU� RQ� WKH� KRXVLQJ� WKDW
FRXOG� OHDG� WR� VHYHUH� HOHFWULFDO� VKRFN� DQG� SHUVRQDO
LQMXU\�

(XURSHDQ�FRXQWULHV��(1�������������VHFWLRQ���������

86$�� 6HH� 1DWLRQDO� (OHFWULFDO� &RGHV� �1(&��� 1DWLRQDO
(OHFWULFDO� 0DQXIDFWXUHUV� $VVRFLDWLRQ� �1(0$��� DQG� ORFDO
EXLOGLQJ�FRGHV��7KH�XVHU�RI�WKLV�HTXLSPHQW�PXVW�PDLQWDLQ
WKH�DERYH�QRWHG�LQVWUXFWLRQV�DW�DOO�WLPHV���

���� 3URWHFWLRQ�E\�SURWHFWLYH�ORZ�YROWDJH��3(/9��DJDLQVW
HOHFWULFDO�VKRFN

$OO� FRQQHFWLRQV� DQG� WHUPLQDOV�ZLWK� YROWDJHV� EHWZHHQ��� DQG� ���9ROWV� RQ
,1'5$0$7�SURGXFWV�DUH�SURWHFWLYH�ORZ�YROWDJHV�GHVLJQHG�LQ�DFFRUGDQFH
ZLWK�WKH�IROORZLQJ�VWDQGDUGV�RQ�FRQWDFW�VDIHW\��

�� ,QWHUQDWLRQDO��,(&��������������

�� (8�FRXQWULHV��VHH�(1�������������VHFWLRQ���������

:$51,1*

+LJK�HOHFWULFDO�YROWDJH�GXH�WR�ZURQJ�FRQQHF�
WLRQV���'DQJHU�WR�OLIH��VHYHUH�HOHFWULFDO�VKRFN
DQG�VHYHUH�ERGLO\�LQMXU\��
Ã�� 2QO\�HTXLSPHQW��HOHFWULFDO�FRPSRQHQWV�DQG�FDEOHV�RI

WKH� SURWHFWLYH� ORZ� YROWDJH� W\SH� �3(/9�  � 3URWHFWLYH
([WUD�/RZ�9ROWDJH�� �PD\�EH�FRQQHFWHG� WR�DOO� WHUPL�
QDOV�DQG�FODPSV�ZLWK���WR����9ROWV�

Ã�� 2QO\� VDIHO\� LVRODWHG� YROWDJHV� DQG� HOHFWULFDO� FLUFXLWV
PD\� EH� FRQQHFWHG�� 6DIH� LVRODWLRQ� LV� DFKLHYHG�� IRU
H[DPSOH��ZLWK�DQ� LVRODWLQJ�WUDQVIRUPHU��DQ�RSWRHOHF�
WURQLF�FRXSOHU�RU�ZKHQ�EDWWHU\�RSHUDWHG���
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���� 3URWHFWLRQ�DJDLQVW�GDQJHURXV�PRYHPHQWV

'DQJHURXV�PRYHPHQWV�FDQ�EH�FDXVHG�E\�IDXOW\�FRQWURO�RU�WKH�FRQQHFWHG
PRWRUV��7KHVH�FDXVHV�DUH�EH�YDULRXV�VXFK�DV�

�� XQFOHDQ�RU�ZURQJ�ZLULQJ�RI�FDEOH�FRQQHFWLRQV

�� LQDSSURSULDWH�RU�ZURQJ�RSHUDWLRQ�RI�HTXLSPHQW

�� PDOIXQFWLRQ�RI�VHQVRUV��HQFRGHUV�DQG�PRQLWRULQJ�FLUFXLWV

�� GHIHFWLYH�FRPSRQHQWV

�� VRIWZDUH�HUURUV

'DQJHURXV� PRYHPHQWV� FDQ� RFFXU� LPPHGLDWHO\� DIWHU� HTXLSPHQW� LV
VZLWFKHG�RQ�RU�HYHQ�DIWHU�DQ�XQVSHFLILHG�WLPH�RI�WURXEOH�IUHH�RSHUDWLRQ�

7KH�PRQLWRUV� LQ� WKH�GULYH�FRPSRQHQWV�PDNH� IDXOW\�RSHUDWLRQ�DOPRVW� LP�
SRVVLEOH�� 5HJDUGLQJ� SHUVRQQHO� VDIHW\�� HVSHFLDOO\� WKH� GDQJHU� RI� ERGLO\
KDUP�DQG�SURSHUW\�GDPDJH�� WKLV�DORQH�VKRXOG�QRW�EH� UHOLHG�XSRQ� WR�HQ�
VXUH�FRPSOHWH�VDIHW\��8QWLO�WKH�EXLOW�LQ�PRQLWRUV�EHFRPH�DFWLYH�DQG�HIIHF�
WLYH�� LW�PXVW�EH�DVVXPHG� LQ�DQ\�FDVH� WKDW�VRPH� IDXOW\�GULYH�PRYHPHQWV
ZLOO�RFFXU��7KH�H[WHQW�RI�WKHVH�IDXOW\�GULYH�PRYHPHQWV�GHSHQGV�XSRQ�WKH
W\SH�RI�FRQWURO�DQG�WKH�VWDWH�RI�RSHUDWLRQ�
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'$1*(5

'DQJHURXV�PRYHPHQWV���'DQJHU�WR�OLIH�DQG�ULVN
RI�LQMXU\�RU�HTXLSPHQW�GDPDJH��
Ã�� 3HUVRQQHO�SURWHFWLRQ�PXVW�EH�VHFXUHG�IRU�WKH�DERYH

OLVWHG�UHDVRQ�E\�PHDQV�RI�VXSHURUGLQDWH�PRQLWRUV�RU
PHDVXUHV�
7KHVH�DUH� LQVWLWXWHG� LQ�DFFRUGDQFH�ZLWK� WKH�VSHFLILF
VLWXDWLRQ�RI�WKH�IDFLOLW\�DQG�D�GDQJHU�DQG�IDXOW�DQDO\�
VLV�FRQGXFWHG�E\�WKH�PDQXIDFWXUHU�RI� WKH�IDFLOLW\��$OO
WKH�VDIHW\�UHJXODWLRQV�WKDW�DSSO\�WR�WKLV�IDFLOLW\�DUH�LQ�
FOXGHG� WKHUHLQ��%\� VZLWFKLQJ� RII�� FLUFXPYHQWLQJ� RU� LI
VDIHW\�GHYLFHV�KDYH�VLPSO\�QRW�EHHQ�DFWLYDWHG�� WKHQ
UDQGRP�PDFKLQH�PRYHPHQWV�RU�RWKHU�W\SHV�RI�IDXOWV
FDQ�RFFXU�

$YRLGLQJ�DFFLGHQWV��LQMXU\�RU�SURSHUW\�GDPDJH��

Ã�� .HHS� IUHH�DQG�FOHDU�RI� WKH�PDFKLQH¶V� UDQJH�RI�PR�
WLRQ� DQG� PRYLQJ� SDUWV�� 3UHYHQW� SHRSOH� IURP� DFFL�
GHQWDOO\�HQWHULQJ�WKH�PDFKLQH¶V�UDQJH�RI�PRYHPHQW�
��XVH�SURWHFWLYH�IHQFHV

��XVH�SURWHFWLYH�UDLOLQJV

��LQVWDOO�SURWHFWLYH�FRYHULQJV

��LQVWDOO�OLJKW�FXUWDLQV�RU�OLJKW�EDUULHUV

Ã�� )HQFHV� PXVW� EH� VWURQJ� HQRXJK� WR� ZLWKVWDQG� PD[L�
PXP�SRVVLEOH�PRPHQWXP�

Ã�� 0RXQW� WKH� HPHUJHQF\� VWRS� VZLWFK� �(�VWRS�� LQ� WKH
LPPHGLDWH� UHDFK� RI� WKH� RSHUDWRU�� 9HULI\� WKDW� WKH
HPHUJHQF\�VWRS�ZRUNV�EHIRUH�VWDUWXS��'R�QRW�RSHU�
DWH� WKH�PDFKLQH� LI� WKH�HPHUJHQF\�VWRS� LV�QRW�ZRUN�
LQJ�

Ã�� ,VRODWH� WKH� GULYH� SRZHU� FRQQHFWLRQ� E\�PHDQV� RI� DQ
HPHUJHQF\�VWRS� FLUFXLW� RU� XVH� D� VWDUW�LQKLELW� V\VWHP
WR�SUHYHQW�XQLQWHQWLRQDO�VWDUW�XS�

Ã�� 0DNH� VXUH� WKDW� WKH� GULYHV� DUH� EURXJKW� WR� VWDQGVWLOO
EHIRUH�DFFHVVLQJ�RU�HQWHULQJ�WKH�GDQJHU�]RQH�

Ã�� 'LVFRQQHFW�HOHFWULFDO�SRZHU�WR�WKH�HTXLSPHQW�XVLQJ�D
PDVWHU�VZLWFK�DQG�VHFXUH� WKH�VZLWFK�DJDLQVW� UHFRQ�
QHFWLRQ�IRU��
��PDLQWHQDQFH�DQG�UHSDLU�ZRUN

��FOHDQLQJ�RI�HTXLSPHQW

��ORQJ�SHULRGV�RI�GLVFRQWLQXHG�HTXLSPHQW�XVH

Ã�� $YRLG� RSHUDWLQJ� KLJK�IUHTXHQF\�� UHPRWH� FRQWURO� DQG
UDGLR�HTXLSPHQW�QHDU�HOHFWURQLFV�FLUFXLWV�DQG�VXSSO\
OHDGV�� ,I�XVH�RI�VXFK�HTXLSPHQW�FDQQRW�EH�DYRLGHG�
YHULI\�WKH�V\VWHP�DQG�WKH�SODQW�IRU�SRVVLEOH�PDOIXQF�
WLRQV� DW� DOO� SRVVLEOH� SRVLWLRQV� RI� QRUPDO� XVH� EHIRUH
WKH� ILUVW� VWDUW�XS�� ,I� QHFHVVDU\�� SHUIRUP� D� VSHFLDO
HOHFWURPDJQHWLF� FRPSDWLELOLW\� �(0&�� WHVW� RQ� WKH
SODQW���
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���� 3URWHFWLRQ�DJDLQVW�PDJQHWLF�DQG�HOHFWURPDJQHWLF�ILHOGV
GXULQJ�RSHUDWLRQV�DQG�PRXQWLQJ

0DJQHWLF� DQG� HOHFWURPDJQHWLF� ILHOGV� JHQHUDWHG� E\� FXUUHQW�FDUU\LQJ� FRQ�
GXFWRUV� DQG� SHUPDQHQW� PDJQHWV� LQ� PRWRUV� UHSUHVHQW� D� VHULRXV� KHDOWK
KD]DUG� WR� SHUVRQV� ZLWK� KHDUW� SDFHPDNHUV�� PHWDO� LPSODQWV� DQG� KHDULQJ
DLGV�

:$51,1*

+HDOWK�KD]DUG�IRU�SHUVRQV�ZLWK�KHDUW�SDFHPD�
NHUV��PHWDO�LPSODQWV�DQG�KHDULQJ�DLGV�LQ�SUR[L�
PLW\�WR�HOHFWULFDO�HTXLSPHQW��
Ã�� 3HUVRQV�ZLWK�SDFHPDNHUV��PHWDO� LPSODQWV�DQG�KHD�

ULQJ�DLGV�DUH�QRW�SHUPLWWHG�WR�HQWHU�IROORZLQJ�DUHDV�
��$UHDV� LQ�ZKLFK�HOHFWULFDO� HTXLSPHQW�DQG�SDUWV�DUH
PRXQWHG��EHLQJ�RSHUDWHG�RU�VWDUWHG�XS�

��$UHDV�LQ�ZKLFK�SDUWV�RI�PRWRUV�ZLWK�SHUPDQHQW�PD�
JQHWV� DUH� EHLQJ� VWRUHG�� RSHUDWHG�� UHSDLUHG� RU
PRXQWHG�

Ã�� ,I� LW� LV� QHFHVVDU\� IRU� D� SHUVRQ�ZLWK� D� SDFHPDNHU� WR
HQWHU� VXFK� DQ� DUHD�� WKHQ� D� SK\VLFLDQ�PXVW� EH� FRQ�
VXOWHG�SULRU�WR�GRLQJ�VR��3DFHPDNHU��WKDW�DUH�DOUHDG\
LPSODQWHG�RU�ZLOO� EH� LPSODQWHG� LQ� WKH� IXWXUH�� KDYH� D
FRQVLGHUDEOH� GHYLDWLRQ� LQ� WKHLU� UHVLVWDQFH� WR� LQWHUIH�
UHQFHV��'XH�WR�WKH�XQSUHGLFWDEOH�EHKDYLRXU�WKHUH�DUH
QR�UXOHV�ZLWK�JHQHUDO�YDOLGLW\�

Ã�� 3HUVRQV�ZLWK� KHDULQJ� DLGV��PHWDO� LPSODQWV� RU�PHWDO
SLHFHV� PXVW� FRQVXOW� D� SK\VLFLDQ� EHIRUH� WKH\� HQWHU
WKH� DUHDV� GHVFULEHG� DERYH�� 2WKHUZLVH� KHDOWK� KD�
]DUGV�ZLOO�RFFXU���

���� 3URWHFWLRQ�DJDLQVW�FRQWDFW�ZLWK�KRW�SDUWV

&$87,21

+RXVLQJ�VXUIDFHV�FRXOG�EH�H[WUHPHO\�KRW���'DQ�
JHU�RI�LQMXU\���'DQJHU�RI�EXUQV��
Ã�� 'R� QRW� WRXFK� VXUIDFHV� QHDU� WKH� VRXUFH� RI� KHDW� �

'DQJHU�RI�EXUQV��
Ã�� :DLW� WHQ� ����� PLQXWHV� EHIRUH� \RX� DFFHVV� DQ\� KRW

XQLW��$OORZ�WKH�XQLW�WR�FRRO�GRZQ�
Ã�� 'R� QRW� WRXFK� KRW� SDUWV� RI� WKH� HTXLSPHQW�� VXFK� DV

KRXVLQJV��KHDWVLQNV�RU�UHVLVWRUV��'DQJHU�RI�EXUQV����
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����� 3URWHFWLRQ�GXULQJ�KDQGOLQJ�DQG�LQVWDOODWLRQ

8QGHU�FHUWDLQ�FRQGLWLRQV�XQDSSURSULDWH�KDQGOLQJ�DQG� LQVWDOODWLRQ�RI� GULYH
FRPSRQHQWV�PD\�FDXVH�LQMXULHV�

&$87,21

5LVN�RI�LQMXU\�WKURXJK�LQFRUUHFW�KDQGOLQJ���%R�
GLO\�KDUP�FDXVHG�E\�FUXVKLQJ��VKHDULQJ��FXWWLQJ
DQG�PHFKDQLFDO�VKRFN��
Ã�� 2EVHUYH� JHQHUDO� LQVWUXFWLRQV� DQG� VDIHW\� UHJXODWLRQV

GXULQJ�KDQGOLQJ�LQVWDOODWLRQ�
Ã�� 8VH�RQO\�DSSURSULDWH�OLIWLQJ�RU�PRYLQJ�HTXLSPHQW�
Ã�� 7DNH�SUHFDXWLRQV�WR�DYRLG�SLQFKLQJ�DQG�FUXVKLQJ�
Ã�� 8VH�RQO\�DSSURSULDWH�WRROV��,I�VSHFLILHG�E\�WKH�SURGXFW

GRFXPHQWDWLRQ��VSHFLDO�WRROV�PXVW�EH�XVHG�
Ã�� 8VH�OLIWLQJ�GHYLFHV�DQG�WRROV�FRUUHFWO\�DQG�VDIHO\�
Ã�� :HDU� DSSURSULDWH� SURWHFWLYH� FORWKLQJ�� H�J�� VDIHW\

JODVVHV��VDIHW\�VKRHV�DQG�VDIHW\�JORYHV�
Ã�� 1HYHU�VWD\�XQGHU�VXVSHQGHG�ORDGV�
Ã�� &OHDQ� XS� OLTXLGV� IURP� WKH� IORRU� LPPHGLDWHO\� WR� SUH�

YHQW�SHUVRQQHO�IURP�VOLSSLQJ�

����� %DWWHU\�VDIHW\

%DWWHULHV� FRQWDLQ� UHDFWLYH� FKHPLFDOV� LQ� D� VROLG� KRXVLQJ�� ,QDSSURSULDWH
KDQGOLQJ�PD\�UHVXOW�LQ�LQMXULHV�RU�HTXLSPHQW�GDPDJH�

&$87,21

5LVN�RI�LQMXU\�WKURXJK�LQFRUUHFW�KDQGOLQJ��
Ã�� .RQVWUXNWLRQ�XQG�*HVWDOWXQJ�QDFK�GHQ�1RUPHQ
Ã�� 'R�QRW�DWWHPSW�WR�UHDFWLYDWH�GLVFKDUJHG�EDWWHULHV�E\

KHDWLQJ� RU� RWKHU�PHWKRGV� �GDQJHU� RI� H[SORVLRQ� DQG
FRUURVLRQ��

Ã�� 1HYHU� FKDUJH� EDWWHULHV� �GDQJHU� IURP� OHDNDJH� DQG
H[SORVLRQ��

Ã�� 1HYHU�WKURZ�EDWWHULHV�LQWR�D�ILUH�
Ã�� 'R�QRW�GLVPDQWOH�EDWWHULHV�
Ã�� +DQGOH�ZLWK� FDUH�� ,QFRUUHFW� H[WUDFWLRQ� RU� LQVWDOODWLRQ

RI�D�EDWWHU\�FDQ�GDPDJH�HTXLSPHQW�

+LQZHLV� (QYLURQPHQWDO� SURWHFWLRQ� DQG� GLVSRVDO� �� 7KH� EDWWHULHV� FRQ�
WDLQHG�LQ�WKH�SURGXFW�VKRXOG�EH�FRQVLGHUHG�DV�KD]DUGRXV�PD�
WHULDO� IRU� ODQG��DLU�DQG�VHD� WUDQVSRUW� LQ� WKH�VHQVH�RI� WKH� OHJDO
UHTXLUHPHQWV� �GDQJHU� RI� H[SORVLRQ��� 'LVSRVH� EDWWHULHV� VHSD�
UDWHO\�IURP�RWKHU�UHIXVH��2EVHUYH�WKH�OHJDO�UHTXLUHPHQWV�JLYHQ
LQ�WKH�FRXQWU\�RI�LQVWDOODWLRQ�
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6SLQGOH�0RWRU�$'6���%�& 7HFKQLFDO�,QIRUPDWLRQ����

'2.�02725�$'6����$:���(1�3

�� 7HFKQLFDO�,QIRUPDWLRQ
7KLV�FKDSWHU�LQIRUPV�DERXW�JHQHUDO�WHFKQLFDO�GDWD�RI�$'6����PRWRUV�

���� ,GHQWLILFDWLRQ

7KH� PRWRU� W\SH� SODWH� �VHH� IROORZLQJ� VDPSOH�� FDUULHV� LQIRUPDWLRQ� DERXW
PRWRU�W\SH��GHOLYHU\�DQG�JHQHUDO�WHFKQLFDO�GDWD��(DFK�,QGUDPDW�SURGXFW�LV
LGHQWLILHG� E\� W\SH� FRGH�� PDWHULDO� QXPEHU� DQG� VHULDO� QXPEHU�� 8VH� WKLV
LQIRUPDWLRQ� WR� LGHQWLI\� WKH� SURGXFW� LQ� DQ\� FRPPXQLFDWLRQ� ZLWK� ,QGUDPDW
DERXW�VKLSSLQJ�RU�VHUYLFLQJ�

�
0
D
G
H
�LQ

*
H
UP
D
Q
\

,1
1

�
�
��
�

$'6���%�%��7%��$6)��$�6�
��3+$6(�,1'8&7,21�02725

3DUW�1R���������� %XLOG�:HHN������

S.No.  ADS112-99999

3Q ��

CE%DUFRGH

&RP��1R����������

6� 6����� ,�&O�����)
3 ��

,Q ��

,3���

9�&O� 6�

0Q ���1P

P ����NJQ��QPD[ �����������

)LJ�������7\SH�SODWH��VDPSOH�

���� +DQGOLQJ

6SLQGOH� PRWRUV� $'6� DUH� KLJKO\� SUHFLVH� DQG� VHQVLWLYH� FRPSRQHQWV�
+DQGOH� WKHVH� PRWRUV� DOZD\V� ZLWK� VSHFLDO� FDUH�� )RU� WUDQVSRUWDWLRQ� DQG
VWRUDJH���

Õ� 3XW� WKH� PRWRU� LQWR� WKH� RULJLQDO� ZRRGHQ� ER[� DQG� VHFXUH� WKH� PRWRU
LQVLGH�WKH�ER[�

Õ� 8VH�RQO\�DSSURSULDWH�HTXLSPHQW�IRU�WUDQVSRUWDWLRQ�DQG�OLIWLQJ�
Õ� 3URWHFW�VKDIW�DQG�KRXVLQJ�IURP�DQ\�PHFKDQLFDO�VKRFN�DQG�FUDVK�

Õ� 6WRUH�$'6�PRWRUV�RQO\�LQ�FOHDQ�DQG�GU\�SODFHV�DQG�SURWHFW�PRWRU�IURP
KXPLGLW\��FRUURVLRQ�DQG�FRQWDPLQDWLRQ��.HHS�PRWRU�LQ�WKH�RULJLQDO�ER[�

7KH�PDFKLQH�PDQXIDFWXUHU� LQVWDOOV�WKH�PRWRU�LQ�WKH�DSSURSULDWH�SRVLWLRQ�
$IWHU�VHUYLFH�RU� WURXEOHVKRRWLQJ�PHDVXUHV��D� UH�LQVWDOODWLRQ�RI� WKH�PRWRU
PLJKW�EH�UHTXLUHG�

Õ� 0RXQW� WKH� PRWRU� DFFRUGLQJ� WR� WKH� GLUHFWLRQV� JLYHQ� E\� WKH� PDFKLQH
PDQXIDFWXUHU�DQG�WKH�PDFKLQH�GRFXPHQWDWLRQ�

Õ� 'R�QRW�PRXQW�RU�FRQQHFW�WKH�PRWRU�LQ�DQ\�RWKHU�ZD\�WKDQ�WKH�RULJLQDO
LQVWDOODWLRQ�E\�WKH�PDFKLQH�PDQXIDFWXUHU�

Õ� ,I� LQVWDOODWLRQ� JXLGHOLQHV� DUH� QRW� FRPSOHWH� WKHQ� FRQWDFW� WKH� PDFKLQH
PDQXIDFWXUHU�

0RWRU�W\SH�SODWH

7UDQVSRUWDWLRQ

6WRUDJH

,QVWDOODWLRQ
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���� 7HFKQLFDO�GDWD

'HVLJQDWLRQ 6\PERO���8QLW $'6���

+RXVLQJ�OHQJWK % &

:LQGLQJ�GHVLJQ $6 $6

5DWHG�SRZHU �� 3Q N: �� ��

5DWHG�WRUTXH �� 0Q 1P �� ��

5DWHG�VSHHG �� QQ PLQ�� ���� ����

5DWHG�YROWDJH �� 8QHII 9 ��� ���

5DWHG�FXUUHQW ,Q $ �� ��

0LQ��FDEOH�FURVV�VHFWLRQ �� $ PP� �� ��

0D[��VSHHG �� QPD[ PLQ�� �����

5RWRU�LQHUWLD �� MP NJPð �������

�&ODVV�RI�LQVXODWLRQ�DFF��WR
�',1�9'(�������7HLO��

)

&ODVV�RI�SURWHFWLRQ�DFF��WR
(1����������

,3���

6HDOLQJ�DLU �� SPD[ EDU ���

0D[��YLEUDWLRQDO�VSHHG��� YHII PP�V ���

&RROLQJ�V\VWHP�

5DWHG�SRZHU�ORVV 39Q N: ��� ���

&RRODQW�LQSXW�WHPSHUDWXUH nLQ �& �������

&RRODQW�WHPSHUDWXUH�UDLVH
DW�3YQ

�� DnQ . ��

$PELHQW�WHPSHUDWXUH �& ������

0LQ��UHTXLUHG�FRRODQW�IORZ
DW�DnQ

4Q O�PLQ ��� ���

3UHVVXUH�GURS�DW�4Q DSQ EDU ��� ���

0D[��V\VWHP�SUHVVXUH SPD[ EDU �

9ROXPH�PRWRU�FRROLQJ 9 O ��� ���

)LOWHU�FDUWULGJH �P �����

0DWHULDO�RI�FRROLQJ�MDFNHW��DOXPLQXP��KDUGFRDW�VXUIDFH
0DWHULDO�RI�2�ULQJV��9LWRQ
��� 'DWD�UHIHUV�WR�6��RSHUDWLRQ�ZLWK�GULYH�FRQWUROOHU�5$&��)RU�RWKHU�GULYH

FRPELQDWLRQV�UHIHU�WR�FRUUHVSRQGLQJ�GLDJUDP�IRU�6��RSHUDWLRQ��
�� 0RWRU�QRW�VXLWDEOH�IRU�GLUHFW�FRQQHFWLRQ�WR�PDLQV�
�� 2QO\�YDOLG�IRU�JHQXLQH�,QGUDPDW�FDEOHV�
�� 'HSHQGV�RQ�W\SH�RI�EHDULQJ�DQG�OXEULFDWLRQ��6HH�W\SH�SODWH�
�� 6WDQGDUG�PRWRU�RQO\��:LWKRXW�WRRO�RU�DGDSWHUV�
�� 9DOLG�IRU�ZDWHU�RQO\��5HFDOFXODWH�GDWD�ZKHQ�XVLQJ�RWKHU�FRRODQWV��L�H��RLO��

5HIHU�WR�PDFKLQH�FRRODQW�IORZ�GLDJUDP�
�� $LU�VXSSO\�UHTXLUHV�RLO�ZDWHU�VHSDUDWRU�DQG�ILOWHU����P��&RQQHFWLRQ�5�����
�� 5HIHUV�WR�,QGUDPDW�VWDQGDUG�6���EH\RQG�',1�,62��������',1�9'(������

)LJ�������'DWD�VKHHW�$'6���
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�� &RQQHFWLRQV
7KLV� VHFWLRQ� JLYHV� LQ�GHSWK� LQIRUPDWLRQ� RQ� KRZ� $'6�PRWRUV� DUH
FRQQHFWHG�

���� *HQHUDO

1RWH� 7KH� PDFKLQH� PDQXIDFWXUHU� LQVWDOOV� WKH� PRWRU� ZLWK� DOO
FRQQHFWLRQV�WKDW�DUH�UHTXLUHG�IRU�RSHUDWLRQ��6LQFH�VRPH�RI�WKH
PRWRU� FRQQHFWLRQV� DUH� RSWLRQDO� GXH� WR� GLIIHUHQW� WHFKQLFDO
IHDWXUHV��QRW�HYHU\�PRWRU�PD\�EH�FRQQHFWHG�LGHQWLFDOO\�

$IWHU�VHUYLFH�RU� WURXEOHVKRRWLQJ�PHDVXUHV��D� UH�LQVWDOODWLRQ�RI� WKH�PRWRU
PLJKW�EH�UHTXLUHG�

Õ� &RQQHFW� WKH�PRWRU�DFFRUGLQJ� WR� WKH�GLUHFWLRQV�JLYHQ� E\� WKH�PDFKLQH
PDQXIDFWXUHU� DQG� WKH� PRWRU� FRQQHFWLQJ� SODQ� LQ� WKH� PDFKLQH
GRFXPHQWDWLRQ�

Õ� 'R�QRW�PRXQW�RU�FRQQHFW�WKH�PRWRU�LQ�DQ\�RWKHU�ZD\�WKDQ�WKH�RULJLQDO
LQVWDOODWLRQ�E\�WKH�PDFKLQH�PDQXIDFWXUHU��

Õ� ,I� LQVWDOODWLRQ� JXLGHOLQHV� DUH� QRW� FRPSOHWH� WKHQ� FRQWDFW� WKH� PDFKLQH
PDQXIDFWXUHU�

'$1*(5

5LVN�RI�GHDWK�RU�ERGLO\�KDUP�WKURXJK
LQDSSURSULDWH�FRQQHFWLRQV�DQG�KLJK�HOHFWULFDO
YROWDJH��
Ã�� 0DNH�DOO�FRQQHFWLRQV�DFFRUGLQJ�WR�WKH�RULJLQDO�VHWXS

JLYHQ� E\� WKH� PDFKLQH� PDQXIDFWXUHU�� UHIHU� WR
PDFKLQH�GRFXPHQWDWLRQ�IRU�GHWDLOV�

Ã�� &KHFN� DOO� FRQQHFWLRQV� IRU� DSSURSULDWH� DQG� VHFXUH
FRQQHFWLRQ�

)ROORZLQJ�NH\�SODQ�VKRZV�DOO�SRVVLEOH�FRQQHFWLRQV�IRU�$'6�PRWRUV��VRPH
FRQQHFWLRQV�DUH�RSWLRQDO��

M
3

Cooling
lubricant
(optional)

Spindle
motor

Motor
encoder

Drive
controller

N
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coolant
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Sealing
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P
T

C
(o

pt
io

na
l)

B
im

et
al

(o
pt

io
na

l)

External systems Indramat drive system

$'6&211(&7�(36

)LJ�������&RQQHFWLRQ�NH\�SODQ

.H\�SODQ
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)ROORZLQJ�SLFWXUH�VKRZV�WKH�FRQQHFWLRQV�DW�WKH�PRWRU
V�UHDU�VLGH��'XH�WR
GLIIHUHQW�IHDWXUHV�DQG�RSWLRQV��UHDU�VLGHV�RI�$'6���%�DQG�$'6���&�ORRN
GLIIHUHQW�

Junction box
Motor power
NTC/Bimetal (ADS112B only)

Encoder connector
Encoder signal
PTC (ADS112B only)

Hollow shaft
(optional)

Motor cooling
OUT

Motor cooling
IN

Encoder connector
Encoder signal
(ADS112C only)

Encoder cover
(ADS112B only)

Power cable inlet
(PG29 required)

$'6����5($5�(36

)LJ�������$'6����UHDU�VLGH

&RQFHUQLQJ� WKH� HQFRGHU� FRQQHFWLRQV� VKRZQ� LQ� WKH� SLFWXUH� DERYH�
$'6���%�DQG�$'6���&�DUH�QRW�FRPSDWLEOH�

NOHPPNDVWHQ�WLI

)LJ�������-XQFWLRQ�ER[

,I�ZRUNLQJ�RQ�WKH�PRWRU�MXQFWLRQ�ER[�LV�QHFHVVDU\���

Õ� 6KXW�GRZQ�GULYH�FRQWUROOHU�EHIRUH�\RX�UHPRYH�MXQFWLRQ�ER[�FRYHU�DQG
ZDLW�IRU�V\VWHP�GLVFKDUJH�

Õ� 5HPRYH�FRYHU�FDUHIXOO\�WR�DYRLG�GDPDJH�RI�FRYHU�JDVNHW
Õ� 6HFXUH�DOO�FRQQHFWLRQV�DSSURSULDWH
Õ� 0DNH�VXUH�WKH�FDEOH�WKURXJKOHDG�LV�WLJKWHQHG�DQG�UH�LQVWDOO�FRYHU�RQO\

ZLWK�RULJLQDO�JDVNHW�LQVLGH�WR�PDLQWDLQ�FODVV�RI�SURWHFWLRQ�

7HPSHUDWXUH� VHQVRUV� DUH� FRQQHFWHG� WKURXJK� WKH� SRZHU� FDEOH� RU� WKH
HQFRGHU� FDEOH�� GHSHQGLQJ� RQ� WKH� W\SH� RI� GULYH� FRQWUROOHU�� 5HIHU� WR
IROORZLQJ�ZLULQJ�SODQV�IRU�GHWDLOV�

5HDU�VLGH

-XQFWLRQ�ER[

7HPSHUDWXUH�VHQVRUV

�� �0RWRU�SKDVHV�8�9�:
�IURP�OHIW�WR�ULJKW��ZLWK
FRQQHFWLQJ�EROWV�0�

�� �17&�VHQVRU�ZLUHV��EODFN�

�� �%LPHWDO�ZLUH�SDLU��EOXH�
�$'6���%�RQO\�

�� �*URXQGLQJ�FRQQHFWLRQ

�� �,QVXODWHG�VSDUH�VHQVRU
ZLUHV����SDLU�17&����SDLU
%LPHWDO�
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6SLQGOH�0RWRU�$'6���%�& &RQQHFWLRQV����

'2.�02725�$'6����$:���(1�3

���� 3RZHU�FRQQHFWLRQ

$'6�PRWRUV� FDQ� EH� RSHUDWHG� ZLWK� GLIIHUHQW� GULYH� FRQWUROOHUV�� UHTXLULQJ
GLIIHUHQW�FDEOH�KDUGZDUH� WR�PDWFK�FRUUHVSRQGLQJ�FRQWUROOHU� FRQQHFWLRQV�
5HIHU�WR�PDFKLQH�GRFXPHQWDWLRQ�DQG�FRQWUROOHU�GRFXPHQWDWLRQ�IRU�GHWDLOV�

)ROORZLQJ�SLFWXUH�VKRZV�WKH�JHQHUDO�FDEOH�OD\RXW�IRU�$'6����

T3
T4

16,0 mm2

16,0 mm2

16,0 mm2

16,0 mm2

1,5 mm2

1,5 mm2

1,5 mm2

1,5 mm2

1

2

GN/YE

5

6

7

8

A1
A2
A33

U1

T3
T4

T1
T2

V1
 W1

A
B
C
D

T1

ControllerMotor

NTC

Bimetal
(optional)

PG29
Secure spare leads with
insulating sleeve !

T2

,.*�����$'6�(36

)LJ�������6DPSOH�RI�SRZHU�FDEOH

���� (QFRGHU�FRQQHFWLRQ

$'6���%�LV�HTXLSSHG�ZLWK�D��9SS�HQFRGHU��$'6���&�LV�HTXLSSHG�ZLWK�D
VWDQGDUG� ,QGUDPDW�HQFRGHU�� ERWK� UHTXLULQJ� GLIIHUHQW� HQFRGHU� FDEOHV� DQG
WKHUHIRU�EHLQJ�FRQQHFWLRQZLVH�QRW�FRPSDWLEOH�

)ROORZLQJ� SLFWXUH� VKRZV� WKH� FRQQHFWLRQ� IRU� $'6���&� ZLWK� ,QGUDPDW
V
VWDQGDUG�VSLQGOH�HQFRGHU�

15 1

1,0 mm
2

1,0 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

0,25 mm
2

  9

10

12

15

  7

14

13

11

  2

  9

  8

  7

  6

  5

  4

  3

  2

  1

Encoder Drive Controller
Screen

0VTTL

+5VTTL

Cosine - Offset

Cosine

Sine - Offset

Sine

Zero Pulse - Offset

Zero Pulse

not used

not used

Screen

0VTTL

+5VTTL

Cosine - Offset

Cosine

Sine - Offset

Sine

Zero Pulse - Offset

Zero Pulse

not used

not used

white

brown

violet

blue

brown

green

grey

pink

black

red

,.6����$'6�(36

)LJ�������$'6���&�HQFRGHU�FRQQHFWLRQ

3RZHU�FDEOH

$'6���&��,QGUDPDW�HQFRGHU
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����&RQQHFWLRQV 6SLQGOH�0RWRU�$'6���%�&

'2.�02725�$'6����$:���(1�3

$'6���%� DUH� HTXLSSHG� ZLWK� D� �9VV�HQFRGHU�� 7KHUH� LV� QR� VWDQGDUGL]HG
,QGUDPDW� FDEOH� \HW� WR� FRQQHFW� WKH�PRWRU
V� ��SLQ�IODQJH� VRFNHW� ZLWK� WKH
UHTXLUHG�HQFRGHU�LQWHUIDFH�'=)����0�

0DFKLQH� PDQXIDFWXUHUV� LQVWDOO� D� FDEOH� WKDW� FRUUHVSRQGV� WR� IROORZLQJ
ZLULQJ�SODQ��3UHIHUDEO\� WKHUH�ZLOO�EH�QR�DGGLWLRQDO�SOXJ�FRQQHFWLRQ�ZLWKLQ
WKH�FDEOH�WKXV�DYRLGLQJ�HOHFWULFDO�LQWHUIHUHQFHV�

)ROORZLQJ�ZLULQJ�SODQ�LV�YDOLG�RQO\�IRU�$'6���%�ZLWK��9VV�HQFRGHU�

1) 1)

4)

D
Z

F
03

.1

X50

2)

17

16

10
12

13

1

X50

3)

Pin Assignment

Front View

Cable plug

INS0306/L
(9pin)

MN 225 810

Motor encoder
miniCODER

GEL 244

Temperature
sensors

(PTC)

Cable plug

INS0379 (17pin)
MN 267 214

Encoder flange socket

INS0629/C01(17pin)
MN 280 038

Adapter cable

17pol. <> 9pol.
(no Indramat
part)

Encoder cable

IKS0314
(Indramat standard)

Advised setup for

adapter cable   5)

1) Connect screen (shield) with plug housing via strain relief.
2) Insulated sensor mounting, screen is not connected with encoder housing,

encoder-signals designated manufacturer-specific.
3) PTC-resistor Philips KTY84
4) n.c. = not connected
5) Wiring works with INDRAMAT drive controllers DIAX03/04.

Function not guaranteed with other manufacturer systems.

Front view

Encoder interface
DZF03.1M

B+

B-

R+

0V

+5V

A+

A-

R-

13

14

2

10

12

7

15

11

9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

A+

A-

R+

n.c.

n.c.

n.c.

0V

+PTC

-PTC

+5V

B+

B-

R-

n.c.

n.c.

Sense

3

4

1

8

7

5

6

2

9

3

4

1

8

7

5

6

2

9

WH

BN

GY

BU

WH

BN

RD

PK

BK

YE

GN

*(/���'=)��(36

)LJ�������$'6���%�HQFRGHU�FRQQHFWLRQ

���� 6HDOLQJ�DLU

$'6����PRWRUV� DUH� VXSSOLHG� ZLWK� VHDOLQJ� DLU� WR� DYRLG� FRQWDPLQDWLRQ� RI
WKH�PRWRU�KRXVLQJ�DQG�WR�PDLQWDLQ�WKH�PRWRU
V�FODVV�RI�SURWHFWLRQ��6XSSO\
V\VWHPV� IRU�VHDOLQJ� DLU� DUH�QRW�SURYLGHG�E\� ,QGUDPDW��5HIHU� WR�PDFKLQH
GRFXPHQWDWLRQ�IRU�GHWDLOV�

�0LQLPXP�UHTXLUHPHQWV�IRU�VHDOLQJ�DLU�

Õ� .HHS�VXSSO\�V\VWHP�IRU�VHDOLQJ�DLU�RSHUDWLQJ�ZKHQHYHU�WKH�PDFKLQH�LV
LQ�RSHUDWLRQ�

Õ� 'R� QRW� UHPRYH� WKH� DLU� FRQQHFWLRQ� ILWWLQJ� IURP� WKH� PRWRU�� )RU
FRQQHFWLRQ� RI� DLU� WXEHV� RQO\� WKH� ILWWLQJ
V� IURQW� IDFH� VFUHZ� IRU� WXEH
FRQQHFWLRQ�PD\�EH�RSHQHG��VL]H�*�������

Õ� 0DLQWDLQ� WKH� UHTXLUHG� DLU� ILOWHU� TXDOLW\� RI� �� �P� WKURXJK� IUHTXHQW
LQVSHFWLRQV�DQG�UHSODFHPHQW�RI�GHIHFWLYH�SDUWV�

Õ� 0DLQWDLQ� WKH� DLU� V\VWHP
V� RLO�ZDWHU�VHSDUDWRU� WKURXJK� IUHTXHQW
LQVSHFWLRQV�DQG�UHSODFHPHQW�RI�GHIHFWLYH�SDUWV�

Õ� 0DNH�VXUH�WKH�PD[LPXP�DLU�SUHVVXUH�RI�����EDU��HIIHFWLYH�PRWRU�LQSXW�
LV�QHYHU�H[FHHGHG�

$'6���%����9VV�HQFRGHU
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Motor

Air tube

Fitting

VHDODLU�(36

)LJ�������6HDOLQJ�DLU�FRQQHFWLRQ

���� 0RWRU�FRROLQJ

$'6�PRWRUV� UHTXLUH� SHUPDQHQW� FRROLQJ� VXSSOLHG� E\� H[WHUQDO� FRROLQJ
V\VWHPV��7KHVH�VXSSO\�V\VWHPV�DUH�QRW�SURYLGHG�E\� ,QGUDPDW��5HIHU� WR
PDFKLQH�GRFXPHQWDWLRQ�DQG�PRWRU�GDWD�VKHHW�IRU�GHWDLOV�

0LQLPXP�UHTXLUHPHQWV�IRU�OLTXLG�FRROLQJ�V\VWHP�

Õ� .HHS� FRRODQW� VXSSO\� FLUFXLW� RSHUDWLQJ� ZKHQHYHU� WKH� PDFKLQH� LV� LQ
RSHUDWLRQ�

Õ� 'R� QRW� UHPRYH� WKH� FRROLQJ� FRQQHFWLRQ� ILWWLQJ� IURP� WKH� PRWRU�� )RU
FRQQHFWLRQ�RI�FRRODQW�WXEHV�RQO\�WKH�IURQW�IDFH�VFUHZ�RI�WKH�ILWWLQJ�PD\
EH�RSHQHG��VL]H�&.������3.���

Õ� 0DLQWDLQ�WKH�UHTXLUHG�FRRODQW�ILOWHU�TXDOLW\�RI������P�WKURXJK�IUHTXHQW
LQVSHFWLRQV�DQG�UHSODFHPHQW�RI�GHIHFWLYH�SDUWV�

Õ� 0RQLWRU� WKH� FRRODQW� V\VWHP
V� RSHUDWLRQ� WKURXJK� IORZ�FRQWURO� GHYLFHV
DQG�WHPSHUDWXUH�PRQLWRULQJ�

Õ� 0DNH� VXUH� WKH�PD[LPXP� FRRODQW� SUHVVXUH� RI� �� EDU� �HIIHFWLYH�PRWRU
LQSXW��LV�QHYHU�H[FHHGHG�

Õ� $IWHU�PRWRU� RU� FRROLQJ� IDLOXUH� GR� QRW� UHVWDUW� FRROLQJ� RQ� D� KRW�PRWRU�
)LUVW�OHW�WKH�PRWRU�FRRO�GRZQ�WR�����&�RU�ORZHU�EHIRUH�FRROLQJ�V\VWHP
UHVWDUW�

���� 5RWDWLQJ�XQLRQ

5RWDWLQJ� XQLRQV� RQ� $'6�PRWRUV� DUH� LQVWDOOHG� E\� WKH� PDFKLQH
PDQXIDFWXUHU� �QR� ,QGUDPDW� SDUW��� 7KH� URWDWLQJ� XQLRQ� LV� VFUHZHG� LQWR� D
WKUHDG� DW� WKH� UHDU� VLGH� RI� WKH�PRWRU� VKDIW� ��%��VLGH��� 5HIHU� WR�PDFKLQH
GRFXPHQWDWLRQ�IRU�GHWDLOV�
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6SLQGOH�0RWRU�$'6���%�& 2SHUDWLRQ����

'2.�02725�$'6����$:���(1�3

�� 2SHUDWLRQ
7KLV� VHFWLRQ� FRQWDLQV� GHWDLOHG� LQIRUPDWLRQ� DERXW� RSHUDWLQJ� DQG
WURXEOHVKRRWLQJ�$'6����PRWRUV�

���� 6WDUW�XS

%HIRUH�PRWRU�VWDUW�XS�IROORZLQJ�PHDVXUHV�PXVW�EH�FDUULHG�RXW�

Õ� 0DNH�VXUH�DOO� SDUWV� RI� WKH�PDFKLQH� GRFXPHQWDWLRQ� DQG� WKH�PDFKLQH
PDQXIDFWXUHU
V�FRPPLVVLRQLQJ�SURWRFRO�DUH�SUHVHQW�

Õ� &RQWDFW� WKH� PDFKLQH� PDQXIDFWXUHU� LI� RSHUDWLQJ� GDWD� RU� PDFKLQH
GRFXPHQWDWLRQ�DUH�LQFRPSOHWH�

Õ� 0DNH�DOO�FRQQHFWLRQV�DQG�GULYH�V\VWHP�DGMXVWPHQWV�DFFRUGLQJ� WR� WKH
PDFKLQH�GRFXPHQWDWLRQ�

Õ� &DUU\�RXW�FRPSOHWH�FRPPLVVLRQLQJ�DQG�SURJUDPPLQJ�RI�GULYH�V\VWHPV
DQG�H[WHUQDO�V\VWHPV�

Õ� 3RZHU� XS� DOO� H[WHUQDO� V\VWHPV� WR� QRUPDO� RSHUDWLRQ� DFFRUGLQJ� WR� WKH
PDFKLQH�GRFXPHQWDWLRQ�

&$87,21

%RGLO\�KDUP�RU�SURGXFW�GDPDJH�ZLOO�RFFXU��
Ã�� 0DNH� VXUH� DOO� FRQGLWLRQV� DQG� UHTXLUHPHQWV

PHQWLRQHG�DERYH�DUH�IXOO\�DFFRPSOLVKHG�EHIRUH�\RX
FDUU\�RXW�VWDUW�XS�RI�WKH�PRWRU�

Õ� 5HFRUG�DQ�DGGLWLRQDO�SURWRFRO�RI�WKH�SURFHGXUHV�\RX�ZLOO�FDUU\�RXW�DQG
NHHS�SURWRFRO�DYDLODEOH�IRU�IXUWKHU�UHFRUGV�

$IWHU�H[WHQGHG� SHULRGV� RI� WUDQVSRUWDWLRQ�� VWRUDJH� RU� QR�RSHUDWLRQ�� $'6�
PRWRUV�ZLWK� SHUPDQHQW� JUHDVH� OXEULFDWLRQ� UHTXLUH� D� VHTXHQFH� RI� UXQ�LQ
PHDVXUHV�

1RWH�� ,I�PRWRUV� DUH� VWRUHG� IRU� D� ORQJ� WLPH� �L�H�� VSDUH�PRWRUV�� LW� LV
UHFRPPHQGHG�WR�FDUU\�RXW�WKH�UXQ�LQ�VHTXHQFH�IUHTXHQWO\�WR�PDLQWDLQ�WKH
PRWRU� RSHUDWLQJ� DELOLW\�� )L[� WKH� PRWRU� VHFXUHO\� RQWR� D� PDVVLYH� JURRYH
EHQFK�DQG�\RX�FDQ�SHUIRUP�WKH�UXQ�LQ�VHTXHQFH�RXWVLGH�WKH�PDFKLQH�

,I�DOO�FRQGLWLRQV�DUH�IXOO\�DFFRPSOLVKHG��FDUU\�RXW�IROORZLQJ�VWHSV�

6WHS 'XUDWLRQ 0RWRU�6SHHG 5RWDWLRQ���

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

� ���0LQXWHV �����PLQ��

�����6HQVH�RI�URWDWLRQ�ZLWK�YLHZ�RQ�PRWRU�IURQW�VKDIW���$�VLGH��

)LJ�������5XQ�LQ�VHTXHQFH

,I� DOO� FRQGLWLRQV� DUH� IXOO\� DFFRPSOLVKHG�� FDUU\� RXW� PRWRU� VWDUW�XS
SURFHGXUHV�DQG�RSHUDWLRQ�DFFRUGLQJ�WR�PDFKLQH�GRFXPHQWDWLRQ��5HIHU�WR
GULYH�	�FRQWURO�V\VWHP�GRFXPHQWDWLRQ�IRU�GHWDLOV�RQ�WKHVH�FRPSRQHQWV�

3UHUHTXLVLWHV

5XQ�LQ�VHTXHQFH

6WDUW
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���� 0DLQWHQDQFH

'$1*(5

'DQJHURXV�PRYHPHQWV���'DQJHU�WR�OLIH�DQG�ULVN
RI�LQMXU\�RU�HTXLSPHQW�GDPDJH�E\�PDFKLQH
PRYHPHQWV��
Ã�� 6WRS� PDFKLQH� RSHUDWLRQ� DQG� NHHS� PRYLQJ� SDUWV� LQ

VHFXUH� SRVLWLRQ� EHIRUH� FDUU\LQJ� RXW�PDLQWHQDQFH� RU
WURXEOHVKRRWLQJ�SURFHGXUHV�

Ã�� 5HIHU�WR�PDFKLQH�GRFXPHQWDWLRQ�IRU�LQVWUXFWLRQV�

$'6�PRWRUV� �OLNH�DQ\�RWKHU�PRWRU�ZLWK�VSLQGOH�EHDULQJV��DUH�QRW� IUHH�RI
PDLQWHQDQFH�� 0RWRU� PDLQWHQDQFH� DQG� UHSDLU� VKRXOG� EH� FDUULHG� RXW� DW
,QGUDPDW
V� VHUYLFH� FHQWUH�� EXW� VRPH� RQ�VLWH�PHDVXUHV� FDQ� HQKDQFH
DYDLODELOLW\�DQG�UHOLDELOLW\�RI�WKH�SURGXFW�

1RWH�� ,QGUDPDW� LV� QRW� OLDEOH� IRU� DQ\� RQ�VLWH� PDLQWHQDQFH� RU
WURXEOHVKRRWLQJ� DFWLRQ� WKDW� LV� FDUULHG� RXW� E\� XVHUV� RU� WKH� PDFKLQH
PDQXIDFWXUHU�

Õ� 5HIHU�WR�WKH�PDLQWHQDQFH�SODQ�SURYLGHG�E\�WKH�PDFKLQH�PDQXIDFWXUHU�
5HFRUG� DOO� PDLQWHQDQFH� DFWLRQV� LQ� WKH� PDFKLQH� SURWRFRO� DQG� NHHS
SURWRFRO�DYDLODEOH�IRU�IXUWKHU�UHFRUGV�

$FWLRQ ,QWHUYDO 7URXEOHVKRRWLQJ

&KHFN�URWDWLQJ�XQLRQ
YLVXDOO\�RQ�OHDNDJH�

:HHNO\
5HSODFH�URWDWLQJ�XQLRQ��QR
,QGUDPDW�SDUW�

&KHFN�PRWRU�PDQXDOO\
RQ�VPRRWK�UXQ�DQG
YLEUDWLRQV�

:HHNO\
&RQWDFW�PDFKLQH�PDQX�
IDFWXUHU�RU�,QGUDPDW�VHUYLFH�
5HSODFH�PRWRU�

&KHFN�DOO�ILOWHUV�IRU
FRQWDPLQDWLRQ�

2QFH�HYHU\
PRQWK�

&OHDQ�ILOWHUV��5HSODFH
GHIHFWLYH�SDUWV�

,QVWDOO�QHZ�DLU�ILOWHU
����P�

(YHU\���PRQWKV
RU�HYHU\������KUV�
RI�RSHUDWLRQ

5HSODFH�ILOWHU�

,QVWDOO�QHZ�ILOWHU�IRU�RLO�
ZDWHU�VHSDUDWRU�

(YHU\���PRQWKV
RU�HYHU\������KUV�
RI�RSHUDWLRQ

5HSODFH�ILOWHU�

,QVWDOO�QHZ�ILOWHU�IRU
PRWRU�FRROLQJ�FLUFXLW
������P��

(YHU\���PRQWKV
RU�HYHU\������KUV�
RI�RSHUDWLRQ

5HSODFH�ILOWHU�

)LJ�������0DLQWHQDQFH

1RWH�� ,I�$'6�PRWRUV�DUH�RSHUDWHG�XQGHU�KHDY\�GXW\�FRQGLWLRQV�RU�LQ
H[WUHPHO\� FRQWDPLQDWHG� HQYLURQPHQW�� LW� LV� UHFRPPHQGHG� WR� FDUU\� RXW
PDLQWHQDQFH�SURFHGXUHV�LQ�VKRUWHU�LQWHUYDOV�

5HIHU�WR�GRFXPHQWDWLRQ�RI�RWKHU�V\VWHP�FRPSRQHQWV�DQG�WR�QH[W�VHFWLRQ
IRU�IXUWKHU�LQIRUPDWLRQ�RQ�WURXEOHVKRRWLQJ�

0DLQWHQDQFH�SURFHGXUHV
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���� 7URXEOHVKRRWLQJ

'$1*(5

'DQJHURXV�PRYHPHQWV���'DQJHU�WR�OLIH�DQG�ULVN
RI�LQMXU\�RU�HTXLSPHQW�GDPDJH�E\�PDFKLQH
PRYHPHQWV��
Ã�� 6WRS� PDFKLQH� RSHUDWLRQ� DQG� NHHS� PRYLQJ� SDUWV� LQ

VHFXUH� SRVLWLRQ� EHIRUH� FDUU\LQJ� RXW�PDLQWHQDQFH� RU
WURXEOHVKRRWLQJ�SURFHGXUHV�

Ã�� 5HIHU�WR�PDFKLQH�GRFXPHQWDWLRQ�IRU�LQVWUXFWLRQV�

)ROORZLQJ� 4	$�OLVW� FRQWDLQV� LQIRUPDWLRQ� DQG� H[SHULHQFH� JDWKHUHG� IURP
ZRUNLQJ�ZLWK�$'6�PRWRUV��'XH�WR�WKH�ZLGH�UDQJH�RI�GLIIHUHQW�DSSOLFDWLRQV
WKLV� OLVW� PD\� QRW� EH� FRPSOHWH�� 3OHDVH� IRUZDUG� \RXU� H[SHULHQFHV� WR
,QGUDPDW��VHH�FKDSWHU������

5HIHU� WR�GRFXPHQWDWLRQ� IRU� WKH�PDFKLQH�RU�RWKHU�GULYH�	�FRQWURO�V\VWHP
FRPSRQHQWV�IRU�IXUWKHU�JXLGHOLQHV�RQ�WURXEOHVKRRWLQJ��,I�\RX�FDQQRW�ILQG�D
ZRUNDURXQG�IRU�\RXU�SUREOHP��WKHQ�FRQWDFW�WKH�PDFKLQH�PDQXIDFWXUHU�RU
,QGUDPDW�&XVWRPHU�6HUYLFH�IRU�WURXEOHVKRRWLQJ�JXLGHOLQHV�

7KH�IROORZLQJ�DQVZHUV�PD\� OLVW�VHYHUDO�PHDVXUHV��7KH�PHDVXUH�WKDW�ZLOO
PRVW�OLNHO\�VROYH�WKH�SUREOHP�ZLOO�EH�OLVWHG�ILUVW�

4�� :KHQ� SRZHULQJ� XS� GULYH� V\VWHP� D� PHVVDJH� RFFXUV� RQ� WKH
FRQWURO� GLVSOD\�� � )����0RWRU� HQFRGHU� HUURU��4XDGUDQW� HUURU� � �GULYH
V\VWHP�',$;������RQO\��

$��7KHUH�PLJKW�EH�QRLVH�VLJQDOV�RQ�WKH�HQFRGHU�OLQH�

Õ� &KHFN� VKLHOGLQJ� RI� HQFRGHU� FDEOH� DQG� FDEOH� FRQQHFWRUV�� 6KLHOG
FRQQHFWLRQV�VKRXOG�EH�ODUJH�VXUIDFHG��5HQHZ�VKLHOGLQJ�LI�QHFHVVDU\�

Õ� 3ODFH� HQFRGHU� FDEOH� DZD\� IURP� SRZHU� FDEOHV�� 8VH� VKLHOGHG� FDEOH
FKDQQHOV�

Õ� 5HGXFH� QXPEHU� RI� FDEOH� GLVFRQQHFWLQJ� SRLQWV� E\� XVLQJ� D� VLQJOH
HQFRGHU�FDEOH�

Õ� ,I�HUURU�SHUVLVWV��UHSODFH�HQFRGHU�FDEOH��HQFRGHU�LQWHUIDFH�'=)�����RU
GULYH�FRQWUROOHU�

4�� :KHQ� SRZHULQJ� XS� GULYH� V\VWHP� D� PHVVDJH� RFFXUV� RQ� WKH
FRQWURO� GLVSOD\�� � &���� (UURU� ZKHQ� UHDGLQJ� PRWRU� HQFRGHU� GDWD
�',$;�������

$��&DEOH�SUREOHP��LQFRUUHFW�SDUDPHWHU�RU�FRQILJXUDWLRQ��HQFRGHU�IDXOW�

Õ� &KHFN�HQFRGHU�FDEOH�IRU�DSSURSULDWH�ZLULQJ�
Õ� 6HW� GULYH� SDUDPHWHU� 3�������� WR� YDOXH� � �� �� 5HIHU� WR� GULYH

GRFXPHQWDWLRQ�
Õ� 5HSODFH�HQFRGHU�LQWHUIDFH�'=)�����LQ�GULYH�FRQWUROOHU�
Õ� 5HSODFH�PRWRU�

4�� :KHQ� SRZHULQJ� XS� GULYH� V\VWHP� D� PHVVDJH� RFFXUV� RQ� WKH
FRQWURO�GLVSOD\�� �)����0RWRU�HQFRGHU�HUURU��6LJQDO�DPSOLWXGH�IDXOW\
�',$;�������

$��&DEOH�SUREOHP��LQFRUUHFW�ZLULQJ�RU�HQFRGHU�IDXOW�

Õ� &KHFN�HQFRGHU�FDEOH�DQG�FRQQHFWLRQV�IRU�DSSURSULDWH�ZLULQJ��VKLHOGLQJ
DQG�EUHDNDJH�

Õ� &KHFN�HQFRGHU�IXQFWLRQ�RI��9
VV�HQFRGHU�ZLWK�HQFRGHU�WHVWHU��L�H��IURP

/HQRUG	%DXHU��
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,I� DQ� HQFRGHU� WHVWHU� LV� QRW� DYDLODEOH�� VRPH� HQFRGHU� IXQFWLRQV� PD\� EH
WHVWHG�ZLWK�PXOWLPHWHU�

0XOWLPHWHU�FKHFN�FRQGLWLRQV���

Õ� 6KXW�GRZQ�GULYH�SRZHU�VDIHO\�DQG�VXSSO\�VHSDUDWH�����9'&�WR�HQFRGHU
�VHH�ZLULQJ�SODQ�IRU�GHWDLOV��

Õ� 8VH�PHDVXULQJ�HTXLSPHQW�RQO\�IUHH�RI�HOHFWULFDO�SRWHQWLDO�
Õ� 7XUQ�PRWRU�VKDIW�VORZO\�DQG�VWHDGLO\�GXULQJ�PHDVXUHPHQW�WR�JHQHUDWH

D�FRQVWDQW�RXWSXW�VLJQDO�

�

MiniCODER
GEL244

R

R
UREF1 = 2,5 V

Track 1

Track 2

Reference
signal

Sense
+Us = 5 V

uA+

uA-

uN+

uN-

Shield

-Us = 0 V

Multimeter

uB+

uB-

��/HQRUG�	�%DXHU /(125'&+(&.�(36

)LJ�������(QFRGHU�FKHFN�ZLWK�PXOWLPHWHU

&RQWDFW�PDFKLQH�PDQXIDFWXLUHU�RU�,QGUDPDW�FXVWRPHU�VHUYLFH�LI�GLDJQRVLV
SURRIV�HQFRGHU�PDOIXQFWLRQ�

4�� :KHQ� HQDEOLQJ� � GULYH� VHW�SRLQW� WKH� PRWRU� GRHV� QRW� WXUQ� RU
RVFLOODWHV�HUUDWLFDOO\�

$��:LULQJ�SUREOHP��LQFRUUHFW�SDUDPHWHU�RU�FRQILJXUDWLRQ��HQFRGHU�IDXOW�

Õ� &KHFN�HQFRGHU�FDEOH�IRU�DSSURSULDWH�ZLULQJ�
Õ� 6HW� GULYH� SDUDPHWHU� 3�������� WR� YDOXH� � �� �� 5HIHU� WR� GULYH

GRFXPHQWDWLRQ�
Õ� 5HSODFH�HQFRGHU�LQWHUIDFH�'=)�����LQ�GULYH�FRQWUROOHU�
Õ� 5HSODFH�PRWRU�

4�� :KHQ� HQDEOLQJ� � SRVLWLRQLQJ� FRPPDQG� WKH� PRWRU� FRQWLQXHV
WXUQLQJ�ZLWKRXW�GULYH�IDXOW�PHVVDJH�

$��,QFRUUHFW�HQFRGHU�ZLULQJ�

Õ� &KHFN�HQFRGHU�FDEOH�IRU�DSSURSULDWH�ZLULQJ�

$&�PRGH� '&�PRGH�

866�  ��9SS
 ����P9HII

W\SLFDO�YDOXH�
8'&��¢���P9¢

PD[LPXP�
8'&��¢���P9¢

866  ��9SS
 ����P9HII

W\SLFDO�YDOXH�
8'&��¢���P9¢

PD[LPXP�
8'&��¢���P9¢

8'&�§������P9
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4��0RWRU�JHWV�KRW�DIWHU�VKRUW�WLPH�

$��0RWRU�RYHUORDG�WKURXJK�H[FHHGHG�GXW\�F\FOH�� IDLOXUH�RI�PRWRU�FRROLQJ
FLUFXLW�RU�EHDULQJ�GDPDJH�

Õ� &KHFN�PDFKLQH� SURJUDP� IRU� FRPSOLDQFH�ZLWK�PRWRU� RSHUDWLRQDO� GDWD
DQG�FKDQJH�SURJUDP�LI�UHTXLUHG�

Õ� &KHFN�FRROLQJ�FLUFXLW��,QVWDOO�IORZ�FRQWURO�GHYLFHV�IRU�IXUWKHU�PRQLWRULQJ�
Õ� &KHFN�PRWRU�UXQ�PDQXDOO\�IRU�QRLVH�DQG�YLEUDWLRQ�FDXVHG�E\�GDPDJHG

EHDULQJV��5HSODFH�PRWRU�
Õ� 5HVWDUW� PRWRU� RQO\� DIWHU� GRZQ�FRROLQJ� WLPH� �PD[�� ���� &� PRWRU

WHPSHUDWXUH�EHIRUH�UHVWDUW��

4��0RWRU�EHDULQJV�FDXVH�YLEUDWLRQV�RU�QRLVH�

$�� *UHDVH� OLIHWLPH� RU� PHFKDQLFDO� EHDULQJ� OLIHWLPH� H[FHHGHG�� %HDULQJ
PHFKDQLFDOO\�GDPDJHG�

Õ� &KHFN� PDFKLQH� IRU� LQDSSURSULDWH� PHFKDQLFDO� VWUHVV� DQG� ORDG� RQWR
PRWRU�VKDIW�

Õ� 5HSODFH�PRWRU�

4�� 0RWRU� WHPSHUDWXUH� VHQVRUV� QRW� GHWHFWHG� RU� IDLOXUH� �GULYH
FRQWUROOHU�GLDJQRVLV�GHSHQGV�RQ�FRQWUROOHU�W\SH��

$��)DLOXUH�RI�VWDWRU�WHPSHUDWXUH�VHQVRUV�

Õ� &KHFN�VHQVRU�UHVLVWDQFH�ZLWK�PXOWLPHWHU�
Õ� &RQQHFW�VSDUH�VHQVRU�OHDGV��,I�XQFOHDU��ORFDWH�FRUUHVSRQGLQJ�OHDG�SDLU

WKURXJK�UHVLVWDQFH�PHDVXUHPHQW�

�

����

�����

�����

�����

�����

�����

�����

�
�
�

�
�

�
�

�
�

�
�

�
�
�

�
�
�

�
�
�

7HPSHUDWXUH�>�&@

(
O��
5
HV
LV
WD
Q
FH
�>
2
K
P
@

�

���

���

���

����

����

����

37&17&

)LJ�������7HPSHUDWXUH�VHQVRUV

4��/HDNDJH�DW�URWDWLQJ�XQLRQ��/XEULFDQW�RU�RLO�GURSV�RII�SHUPDQHQWO\�

$�� 6HDOLQJ� RU� EHDULQJ� RI� URWDWLQJ� XQLRQ� LV� ZRUQ� RXW� RU� PHFKDQLFDOO\
GDPDJHG�

Õ� 5HSODFH�URWDWLQJ�XQLRQ��QR�,QGUDPDW�SDUW���6HQG�GHIHFWLYH�SDUWV�EDFN
WR�PDQXIDFWXUHU��VRPH�PDQXIDFWXUHU�RIIHU�FRVW�HIIHFWLYH�UHYLVLRQV��

Õ� 0DNH� VXUH� WKHU� LV� QR�PHFKDQLFDO� IRUFH� RQ� URWDWLQJ� XQLRQ� YLD� VXSSO\
WXEHV��8VH�RQO\�IOH[LEOH�WXEHV���5HIHU�WR�PDQXIDFWXUHU�GRFXPHQWDWLRQ�

�� &KHFN�VHQVRU�UHVLVWDQFH�
ZLWK�PXOWLPHWHU��H[SHFWHG�
WROHUDQFH�XS�WR�������

�� 37&�DYDLODEOH�RQO\�LQ�
$'6���%�

�� 5HIHU�WR�FKDS����IRU�MXQFWLRQ
ER[�GHWDLOV�
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���� 6HUYLFH

,QGUDPDW�FXVWRPHUV� KDYH� DFFHVV� WR� D� ZRUOGZLGH� QHWZRUN� RI� VDOHV
UHSUHVHQWDWLRQV�DQG�VHUYLFH�VWDWLRQV��,I�\RX�QHHG�DVVLVWDQFH��FRQWDFW�\RXU
ORFDO�,QGUDPDW�UHSUHVHQWDWLYH��IRU�DGGUHVVHV�VHH�DSSHQGL[��

1RWH�� &ROOHFW�DOO�LQIRUPDWLRQ�DERXW�WKH�SUREOHP�DQG�WKH�HTXLSPHQW�LQ
XVH��L�H��W\SH��VHULDO�QR��HWF���EHIRUH�FRQWDFWLQJ�,QGUDPDW�VHUYLFH��7KLV�ZLOO
VSHHG�XS�FRPPXQLFDWLRQV�DQG�SURYLGH�WKH�EHVW�DVVLVVWDQFH�WR�VROYH�WKH
SUREOHP�

,Q�DGGLWLRQ� WR� ORFDO�VHUYLFH�FRQWDFWV� ,QGUDPDW
V�FHQWUDO�VHUYLFH�KRWOLQH� LQ
*HUPDQ\�FDQ�EH�FRQWDFWHG�DV�IROORZV�

�� 3KRQH�����������������������RU

�� 3KRQH����������������������

2SHQLQJ�KRXUV�IRU�,QGUDPDW
V�FHQWUDO�VHUYLFH�KRWOLQH�LQ�*HUPDQ\�

�� 0RQGD\�WR�)ULGD\ ������±������

�� 6DWXUGD\ ������±������

�� 6XQGD\��+ROLGD\V ������±������

:KHQ� VHQGLQJ� HTXLSPHQW� EDFN� WR� ,QGUDPDW� SOHDVH� ILOO� RXW� WKH� UHSDLU
VKHHW��7KLV�ZLOO�PDNH�UHSDLU�HDVLHU�DQG�IDVWHU�

:KHQHYHU�ROG�,QGUDPDW�HTXLSPHQW�LV�QRW�XVHG�DQ\PRUH�ZH�ZLOO�WDNH�FDUH
RI� DSSURSULDWH� GLVSRVDO�� -XVW�PDUN� WKH� SDFNDJH� FOHDUO\� DV� GLVSRVDO� DQG
VHQG�LW�EDFN�WR�,QGUDPDW�ZLWK�SUHSDLG�IUHLJKW��7KHUH�ZLOO�EH�QR�DGGLWLRQDO
FKDUJH�WKURXJK�,QGUDPDW�

,QGUDPDW�RIIHUV�D�FRPSOHWH�WUDLQLQJ�SURJUDP�IRU�DOO�SURGXFWV��&RQWDFW�\RXU
ORFDO�,QGUDPDW�UHSUHVHQWDWLYH�RU�,QGUDPDW�WUDLQLQJ�FHQWHU�GLUHFWO\�

,QGUDPDW�7UDLQLQJ�&HQWUH�*HUPDQ\�

�� 3KRQH�������������������������RU�����������

�� )D[������������������������

&HQWUDO�6HUYLFH�+RWOLQH

6KLSSLQJ�EDFN

(QYLURQPHQWDO�SURWHFWLRQ�DQG
GLVSRVDO

7UDLQLQJ
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)LOO� RXW� UHSDLU� FDUG� DQG� DWWDFK� FRS\� WR� WKH� SDFNDJH� \RX� VKLS� EDFN� WR
,QGUDPDW�

REPAIR CARD
for INDRAMAT equipment and components

Name: Co./loc.: Date:

If single parts replaced,
then part designation:

SN:

Del. cons. no.:

Del. date:

Mach. manuf.: Type

Fault in axis: horizontal
vertical

Mach. no.:

Ref. time:

Commissioning date:

Date of fault:

Problem:

Fault

always present
occurs sporadically
occurs after approx.       hrs.
occurs after vibrations
temperature-dependent
other

Cause:

unknown
terminal fault
ext. short-circuit
mech. damage
loose wiring/line
other

Add. notes:
(e.g., LED diagnostics,
fault message on displ.)

General information:

no function
drive not running smooth
uncontr. drive movements
fault in one direction only
supply fuse blown
other

Additional notes

Additional problems:

problem with mechanics
mains failure
control unit failure
motor failure
break in failure
other

SN:

Drive, supply unit,
amplifier, mains:

control volt. fault
mains failure, fuse F
blower def.
bleeder res. def.
power supply fault
bolt torn off
other

Control unit Motor Remarks:
no function
no display
no command value output
diagnostics
dim. offset in direction
E-stop loop interrupt
pos. control loop won't close
program seq. fault
aux. func. int. fault
  (outputs)
acknowledgements not acc.
  (inputs
other

defective
thermocouple
defective brake
defective blower
defective feedback
defective speed
  enc. signal
defective BLC signal
ground short-circuit
overheating
other

*

*

*

*

*

*

5EHQ�(36

)LJ�������5HSDLU�FDUG

5HSDLU�FDUG
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�� ,QGH[

&
&RQQHFWLRQV�����

&RROLQJ�����

(QFRGHU�����

-XQFWLRQ�ER[�����

.H\�SODQ�����

3RZHU�����

5RWDWLQJ�XQLRQ�����

6HDOLQJ�DLU�����

7HPSHUDWXUH�VHQVRUV�����

'
'RFXPHQWDWLRQ�����

([WHUQDO�V\VWHPV�����

<RXU�IHHGEDFN�����

+
+DQGOLQJ�����

,QVWDOODWLRQ�����

6WRUDJH�����

7UDQVSRUWDWLRQ�����

,
,QWHQGHG�8VH�����

&RQVHTXHQFHV�����

,QDSSURSULDWH�8VH�����

3UHUHTXLVLWHV�����

5HVWULFWLRQV�����

0
0DLQWHQDQFH�����

2
2SHUDWLRQ�����

3
3URGXFW�,QIRUPDWLRQ����������

6
6DIHW\�,QVWUXFWLRQV�����
6HUYLFH�����

+RWOLQH�����

5HSDLU�FDUG�����

6WDUW�XS
3UHUHTXLVLWHV�����

5XQ�LQ�VHTXHQFH�����

7
7HFKQLFDO�GDWD�����
7UDLQLQJ�����
7URXEOHVKRRWLQJ�����
7\SH�SODWH�����
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6SLQGOH�0RWRU�$'6���%�& .XQGHQEHWUHXXQJVVWHOOHQ����6DOHV�	�6HUYLFH�)DFLOLWLHV����

'2.�02725�$'6����$:���(1�3

�� .XQGHQEHWUHXXQJVVWHOOHQ����6DOHV�	�6HUYLFH
)DFLOLWLHV

'HXWVFKODQG�±�*HUPDQ\ YRP�$XVODQG� ����QDFK�/DQGHVNHQQ]LIIHU�ZHJODVVHQ��

IURP�DEURDG� GRQ¶W�GLDO�����DIWHU�FRXQWU\�FRGH�

9HUWULHEVJHELHW�0LWWH �6$/(6

�*HUPDQ\�&HQWUH �6HUYLFH

,1'5$0$7�*PE+
%JP��'U��1HEHO�6WU���
'���������/RKU�DP�0DLQ

7HOHIRQ� ����������������
7HOHID[� �������������������

9HUWULHEVJHELHW�2VW �6$/(6

�*HUPDQ\�(DVW �6HUYLFH

,1'5$0$7�*PE+
%HFNHUVWUD�H���
'���������&KHPQLW]

7HOHIRQ� ������������������
7HOHID[� ��������������������

9HUWULHEVJHELHW�:HVW �6$/(6

�*HUPDQ\�:HVW �6HUYLFH

0DQQHVPDQQ�5H[URWK�$*
9HUWULHE�'HXWVFKODQG
5HJLRQDO]HQWUXP�:HVW
%RUVLJVWUDVVH���
'���������5DWLQJHQ

7HOHIRQ� �����������������
7HOHID[� �������������������

9HUWULHEVJHELHW�1RUG �6$/(6

�*HUPDQ\�1RUWK �6HUYLFH

,1'5$0$7�*PE+
.LHOHU�6WUD�H����
'���������+DPEXUJ

7HOHIRQ� ��������������������
7HOHID[� ���������������������

9HUWULHEVJHELHW�6�G �6$/(6

�*HUPDQ\�6RXWK �6HUYLFH

,1'5$0$7�*PE+
5LGOHUVWUD�H���
'�������0�QFKHQ

7HOHIRQ���������������������
7HOHID[���������������������
LQGUDPDW�PXH#W�RQOLQH�GH

*HELHW�6�GZHVW �6$/(6

�*HUPDQ\�6RXWK�:HVW �6HUYLFH

,1'5$0$7�*PE+
%|EOLQJHU�6WUD�H���
'�������/HRQEHUJ

7HOHIRQ��������������������
7HOHID[����������������������

9HUWULHEVJHELHW�0LWWH �6$/(6

�*HUPDQ\�&HQWUH �6HUYLFH

0DQQHVPDQQ�5H[URWK�$*
*HVFKlIWVEHUHLFK�,1'5$0$7
/LOOLVWUD�H������
'�±�������2IIHQEDFK

7HOHIRQ�����������������������
7HOHID[������������������������

9HUWULHEVJHELHW�1RUG �6$/(6

�*HUPDQ\�1RUWK �6HUYLFH

0DQQHVPDQQ�5H[URWK�$*
9HUWULHEVQLHGHUODVVXQJ�5HJLRQ�1RUG
*HVFKlIWVEHUHLFK�,1'5$0$7
6FK�W]HQVWUD�H���
'�±�������/DQJHQKDJHQ

7HOHIRQ������������������������
7HOHID[�������������������������

,1'5$0$7�6HUYLFH�+RWOLQH

,1'5$0$7�*PE+
7HOHIRQ� ��������������������

RGHU�RU

7HOHIRQ� ��������������������

+RWOLQH�(56$7=7(,/(�
��QXU�DQ�:HUNWDJHQ�YRQ��������8KU��

����������������������

.XQGHQEHWUHXXQJVVWHOOHQ�LQ�'HXWVFKODQG���6HUYLFH�DJHQFLHV�LQ�*HUPDQ\
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(XURSD�±�(XURSH YRP�$XVODQG������QDFK�/DQGHVNHQQ]LIIHU�ZHJODVVHQ�� ��QDFK�/DQGHVNHQQ]LIIHU�PLWZlKOHQ�

IURP�DEURDG�����GRQ¶W�GLDO�����DIWHU�FRXQWU\�FRGH� GLDO���DIWHU�FRXQWU\�FRGH�

$XVWULD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�*HV�P�E�+�
*HVFKlIWVEHUHLFK�,1'5$0$7
+lJHOLQJDVVH��
$��������:LHQ

7HOHIRQ� ��������������������
7HOHID[� �������������������

$XVWULD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�*�P�E�+�
*HVFKlIWVEHUHLFK�,1'5$0$7
,QGXVWULHSDUN���
$��������3DVFKLQJ

7HOHIRQ� �����������������
7HOHID[� ������������������

%HOJLXP ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�1�9��6�$�
*HVFKlIWVEHUHLFK�,1'5$0$7
,QGXVWULHODDQ��
%������7HUQDW

7HOHIRQ� ����������������
7HOHID[� ����������������

'HQPDUN ���� �6$/(6�� �6HUYLFH

%(&�$6
=LQNYHM��
'.������5DQGHUV

7HOHIRQ� ������������������
7HOHID[� ������������������

(QJODQG ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�/WG�
,1'5$0$7�'LYLVLRQ
%URDGZD\�/DQH��6RXWK�&HUQH\
*%���&LUHQFHVWHU��*ORV�*/���8+

7HOHIRQ� ������������������
7HOHID[� ������������������

)LQODQG ���� �6$/(6�� �6HUYLFH

5H[URWK�0HFPDQ�2<
,1'5$0$7�GLYLVLRQ
6)��������9DQWDD

7HOHIRQ� ������������������
7HOHID[� ���������������������

)UDQFH ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�$�
'LYLVLRQ�,1'5$0$7
3DUF�GHV�%DUEDQQLHUV
���3ODFH�GX�9LOODJH
)�������*HQQHYLOOLHUV�&HGH[

7HOHIRQ� �������������������
7HOHID[� �������������������
+RWOLQH� ��������������������

)UDQFH ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�$�
'LYLVLRQ�,1'5$0$7
�����$YHQXH�GH�/DUGHQQH
)���������7RXORXVH

7HOHIRQ����������������������
7HOHID[����������������������

)UDQFH ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�$�
'LYLVLRQ�,1'5$0$7
����%G��,UqQH�-ROLRW�&XULH
)���������9pQLVVLHX[�±�&HGH[

7HOHIRQ����������������������
7HOHID[����������������������

,WDO\ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�S�$�
'LYLVLRQH�,1'5$0$7
9LD�*��'L�9LWWRULD���
,���������&HUQXVFR�6�1�0,

7HOHIRQ� ������������������
7HOHID[� ������������������

,WDO\ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�S�$�
'LYLVLRQH�,1'5$0$7
9LD�%RUJRPDQHUR����
,���������7RULQR

7HOHIRQ� ������������������
7HOHID[� ������������������

,WDO\ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�S�$�
'LYLVLRQH�,1'5$0$7
9LD�GHO�3URJUHVVR������=RQD�,QG��
,���������3DGRYD

7HOHIRQ� ������������������
7HOHID[� ������������������

,WDO\ ����� �6$/(6� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�S�$�
'LYLVLRQH�,1'5$0$7
9LD�GH�1LFROD����
,���������&DVWHOODPDUH�GL�6WDELD�1$

7HOHIRQ� ������������������
7HOHID[� ������������������

,WDO\ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�S�$�
'LYLVLRQH�,1'5$0$7
9LDOH�2ULDQL�����$
,���������%RORJQD

7HOHIRQ� ����������������
7HOHID[� ����������������

1HWKHUODQGV� �6$/(6�� �6HUYLFH

+\GUDXG\QH�+\GUDXOLHN�%�9�
.UXLVEURHNVHVWUDDW��
�3�2��%R[����
1/��������59�%R[WHO

7HOHIRQ� �������������������
7HOHID[� �������������������
H�PDLO��LQGUDPDW#K\GUDXG\QH�QO

1HWKHUODQGV�� �6$/(6� �6HUYLFH

+\GURFDUH�%�9�
.UXLVEURHNVHVWUDDW��
�3�2��%R[����
1/��������59�%R[WHO

7HOHIRQ� �������������������
7HOHID[� �������������������

1RUZD\ ���� �6$/(6�� �6HUYLFH

5H[URWK�0HFPDQ�$6
,1'5$0$7�'LYLVLRQ
%HUJKDJDQ�� RU�%R[�����
1±�����6NL�/DQJKXV�������1������6NL

7HOHIRQ� ������������������
7HOHID[� ������������������

3RODQG ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6S�]R�R�
%LXUR�3R]QDQ
XO��'DEURZVNLHJR������
3/�±��������3R]QDQ

7HOHIRQ� �����������������
7HOHID[� �����������������

5XVVLD ���� �6$/(6�� �6HUYLFH

7VFKXGQHQNR�(�%�
$UVHQLD���
586����������,YDQRYR
5X�ODQG

7HOHIRQ�� ����������������
RGHU�RU ����������������
7HOHID[�� ����������������

6SDLQ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�$�
'LYLVLzQ�,1'5$0$7
&HQWUR�,QGXVWULDO�6DQWLJD
2EUDGRUV�V�Q
(�������6DQWD�3HUSHWXD�GH�0RJRGD
%DUFHORQD

7HOHIRQ� ����������������
7HOHID[� ����������������

6SDLQ ���� �6$/(6�� �6HUYLFH

*RLPHQGL�6�$�
'LYLVLyQ�,QGUDPDW
-RODVWRNLHWD��+HUUHUD�
$SDUWDGR������
(���������6DQ�6HEDVWLDQ

7HOHIRQ� �����������������
7HOHID[� �����������������

6ZHGHQ ���� �6$/(6�� �6HUYLFH

5H[URWK�0HFPDQ�6YHQVND�$%
,1'5$0$7�'LYLVLRQ
9DUXYlJHQ��
6����������6WRFNKROP

7HOHIRQ� ������������������
7HOHID[� ������������������

6ORZHQLD ���� �6$/(6�� �6HUYLFH

,1'5$0$7�HOHNWURPRWRUML�G�R�R�
2WRNL���
6/2����������=HOH]QLNL

7HOHIRQ�� ����������������
7HOHID[�� ����������������

7XUNH\ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�+LGURSDU�$��6�
)HY]L�&DNPDN�&DG�1R���
75���������6HIDN|\�,VWDQEXO

7HOHIRQ�� �����������������
7HOHID[�� �����������������

6ZLW]HUODQG 6$/(6
�(DVW� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6FKZHL]�$*
*HVFKlIWVEHUHLFK�,1'5$0$7
*HZHUEHVWUD�H��
&+������)UDXHQIHOG

7HOHIRQ� �������������������
7HOHID[� �������������������

6ZLW]HUODQG 6$/(6
�:HVW� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6XLVVH�6$
'pSDUWHPHQW�,1'5$0$7
5XH�GX�YLOODJH��
&+������5HQHQV

7HOHIRQ� �������������������
7HOHID[� �������������������

(XURSlLVFKH�.XQGHQEHWUHXXQJVVWHOOHQ��RKQH�'HXWVFKODQG�

(XURSHDQ�6HUYLFH�DJHQFLHV��ZLWKRXW�*HUPDQ\�
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$X�HUKDOE�(XURSD����RXWVLGH�(XURSH����� YRP�$XVODQG� ����QDFK�/DQGHVNHQQ]LIIHU�ZHJODVVHQ�

IURP�DEURDG� GRQ¶W�GLDO�����DIWHU�FRXQWU\�FRGH�

$UJHQWLQD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6�$�,�&�
'LYLVLRQ�,1'5$0$7
$FDVVXVVR��������
5$��������0XQUR��%XHQRV�$LUHV�

7HOHIRQ�� ��������������������
7HOHID[� �������������������
H�
PDLO�PDQQHVPDQQ#LPSVDW��FRP�DU

$UJHQWLQD ���� �6$/(6�� �6HUYLFH

1$.$6(
6HUYLFLR�7HFQLFR�&1&
&DOOH�����1R���������
5$��������9LOOD�%DOHVWHU
3URY����%XHQRV�$LUHV

7HOHIRQ� ���������������������
7HOHID[� ���������������������
H�PDLO� QDNDVH#XVD�QHW

QDNDVH#LQIRYLD�FRP�DU

$XVWUDOLD ���� �6$/(6�� �6HUYLFH

$,06���$XVWUDOLDQ�,QGXVWULDO
0DFKLQHU\�6HUYLFHV�3W\��/WG�
8QLW������+RUQH�67
&DPSEHOOILHOG���9,&�����
$86���0HOERXUQH

7HOHIRQ�� ��������������������
7HOHID[�� ��������������������

$XVWUDOLD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�3W\��/WG�
1R�����(QGHDYRXU�:D\
%UDHVLGH�9LFWRULD�������
$86�±�0HOERXUQH

7HOHIRQ� ��������������������
7HOHID[� ��������������������
(PDLO� PHO#UH[URWK�FRP�DX

%UD]LO ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK
$XWRPDomR�/WGD�
'LYLVmR�,1'5$0$7
5XD�*HRUJ�5H[URWK�����
9LOD�3DGUH�$QFKLHWD
%5�������������'LDGHPD�63
>�&DL[D�3RVWDO�����@
>��%5�����������'LDGHPD�63�@

7HOHIRQ�� �������������������
�������������������

7HOHID[�� �������������������

H�PDLO���DZLWWZHU#UH[URWK�FRP�EU

%UD]LO ����� �6$/(6� �6HUYLFH

0DQQHVPDQQ�5H[URWK
$XWRPDomR�/WGD�
'LYLVmR�,1'5$0$7
5XD�8PEHUWR�3LQKHLUR�9LHLUD�����
'LVWULWR�,QGXVWULDO
%5�������������-RLQYLOOH���6&
>�&DL[D�3RVWDO������@

7HO��)D[�� ��������������������
0RELO�� ������������������
H�PDLO� SURFKQRZ#]D]�FRP�EU

&DQDGD ���� �6$/(6�� �6HUYLFH

%DVLF�7HFKQRORJLHV�&RUSRUDWLRQ
%XUOLQJWRQ�'LYLVLRQ
�����0DLQZD\�'ULYH
%XUOLQJWRQ��2QWDULR
&DQDGD�/�0��$�

7HOHIRQ� ����������������
7HOHID[� ����������������

&KLQD ����� �6$/(6� �6HUYLFH

0DQQHVPDQQ�5H[URWK��&KLQD��/GW�
6KDQJKDL�3DUWV�	�6HUYLFH�&HQWHU
����:X�&DR�5RDG��+XD�&DR
0LQKDQJ�'LVWULFW
35&���6KDQJKDL��������

7HOHIRQ�� ������������������
7HOHID[�� ������������������

&KLQD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK��&KLQD��/GW�
���)�&KLQD�:RUOG�7UDGH�&HQWHU
���-LDQJXRPHQZDL�$YHQXH
35&���%HLMLQJ�������

7HOHIRQ�� ������������������
7HOHID[�� ������������������

&KLQD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK��&KLQD��/GW�
$��)�������/LDQ�6KDQ�6WUHHW
6KD�+H�.RX�'LVWULFW
35&���'DOLDQ��������

7HOHIRQ� �����������������
7HOHID[� �����������������

+RQJNRQJ ���� �6$/(6�� �6HUYLFH

5H[URWK��&KLQD��/GW�
��)������&KHXQJ�6KXQ�6WUHHW
&KHXQJ�6KD�:DQ�
.RZORRQ��+RQJNRQJ

7HOHIRQ� ����������������
7HOHID[� ����������������

,QGLD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK��,QGLD��/WG�
,1'5$0$7�'LYLVLRQ
3ORW������3KDVH�,,,
3HHQ\D�,QGXVWULDO�$UHD
,1'���%DQJDORUH���������

7HOHIRQ�� ��������������������
7HOHID[� ��������������������

,QGLD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK��,QGLD��/WG�
,1'5$0$7�'LYLVLRQ
3ORW��$�����77&�,QGXVWULDO�$UHD
7KDQH�7XUEKH�0LGF�5RDG
0DKDSH�9LOODJH
,1'���1DYL�0XPEDL����������

7HOHIRQ�� ��������������������
7HOHID[� ��������������������

,QGRQHVLD ���� �6$/(6�� �6HUYLFH

37��5H[URWK�:LMD\DNXVXPD
-O��5D\D�%HNDVL�.P���
3XORJDGXQJ
5,���-DNDUWD�7LPXU������

7HOHIRQ�� �����������������
�����������������

7HOHID[� �����������������

-DSDQ ����� �6$/(6� �6HUYLFH

5H[URWK�$XWRPDWLRQ�&R���/WG�
6HUYLFH�&HQWHU�-DSDQ
<XWDNDJDRND�������0HLWR�NX�
1$*2<$�����������-DSDQ

7HOHIRQ� �������������������
�������������������
�������������������

7HOHID[� �������������������

-DSDQ ���� �6$/(6�� �6HUYLFH

5H[URWK�$XWRPDWLRQ�&R���/WG�
,1'5$0$7�'LYLVLRQ
�)��,�5��%XLOGLQJ
1DNDPDFKLGDL����������7VX]XNL�NX
<2.2+$0$�����������-DSDQ

7HOHIRQ� �������������������
7HOHID[� �������������������

0H[LFR ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�0H[LFR�6�$�
GH�&�9�
&DOOH�1HSWXQR���
8QLGDG�,QG��9DOOHMR
0(;���������0H[LFR��'�)�

7HOHIRQ� ���������������
���������������
���������������

7HOHID[�� ���������������
���������������

H�PDLO��JVRULD#UH[URWK�PH[LFR�FRP

.RUHD ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�6HNL�&R�/WG�
��������'D�'DH�'RQJ
52.���6DKD�.X��3XVDQ���������

7HOHIRQ� ��������������������
7HOHID[� ��������������������

.RUHD ���� �6$/(6�� �6HUYLFH

6HR�&KDQJ�&RUSRUDWLRQ�/WG�
5RRP������-HDLO�%XLOGLQJ
������<HRXLGR�'RQJ
<HRXQJGHXQJSR�.X
&�3�2�%R[������
52.���6HRXO

7HOHIRQ�� �������������������
�������������������

7HOHID[�� �������������������

6RXWK�$IULFD� �6$/(6�� �6HUYLFH

7(&75$�$XWRPDWLRQ��3W\��/WG�
���%DQILHOG�5RDG�,QGXVWULD�1RUWK
56$���0DUDLVEXUJ�����

7HOHIRQ� �������������������
7HOHID[�� �������������������

7DLZDQ ���� �6$/(6�� �6HUYLFH

5H[URWK�8FKLGD�&R���/WG�
1R����7VX�&KLDQJ�6WUHHW
7X�&KHQJ�,QG��(VWDWH
7DLSHL�+VLHQ��7DLZDQ��5�2�&�

7HOHIRQ� �����������������
7HOHID[�� �����������������

.XQGHQEHWUHXXQJVVWHOOHQ�DX�HUKDOE�(XURSD���6HUYLFH�DJHQFLHV�RXWVLGH�(XURSH
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$X�HUKDOE�(XURSD ���86$���RXWVLGH�(XURSH���86$
86$ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�&RUSRUDWLRQ
,1'5$0$7�'LYLVLRQ
�����3UDLULH�6WRQH�3DUNZD\
86$��+RIIPDQ�(VWDWHV��,/�����������

7HOHIRQ� �����������������
7HOHID[� �����������������

(�0$,/��VHUYLFH#LQGUDPDW�FRP

6HUYLFH�+27/,1(�����������������
���GD\V���KUV�

86$ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�&RUSRUDWLRQ
,1'5$0$7�'LYLVLRQ
&HQWUDO�5HJLRQ�7HFKQLFDO�&HQWHU
86$���$XEXUQ�+LOOV��0,������

7HOHIRQ� �����������������
7HOHID[� �����������������

86$ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�&RUSRUDWLRQ
,1'5$0$7�'LYLVLRQ
6RXWKHDVWHUQ�7HFKQLFDO�&HQWHU
�����6ZLIWZDWHU�3DUN�'ULYH
86$���6XZDQHH
*HRUJLD������

7HOHIRQ�� �����������������
�����������������

86$ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�&RUSRUDWLRQ
,1'5$0$7�'LYLVLRQ
1RUWKHDVWHUQ�7HFKQLFDO�&HQWHU
���5DLQERZ�5RDG
86$���(DVW�*UDQE\�
&RQQHFWLFXW������

7HOHIRQ�� �����������������
�����������������

86$ ���� �6$/(6�� �6HUYLFH

0DQQHVPDQQ�5H[URWK�&RUSRUDWLRQ
,1'5$0$7�'LYLVLRQ
&KDUORWWH�5HJLRQDO��6DOHV�2IILFH
������6RXWK�/DNHV�'ULYH
86$���&KDUORWWH�
1RUWK�&DUROLQD������

7HOHIRQ�� �����������������
�����������������

.XQGHQEHWUHXXQJVVWHOOHQ�DX�HUKDOE�(XURSD���86$

�6HUYLFH�DJHQFLHV�RXWVLGH�(XURSH���86$
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