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,QWURGXFWLRQ

.��LV�D�SURIHVVLRQDO���EXV�VRXQG�UHLQIRUFHPHQW�FRQVROH
GHVLJQHG�IRU�DOO�W\SHV�RI�OLYH�VRXQG�SURGXFWLRQ��$OO�FLUFXLWU\
RQ�WKLV�IXOO\�IHDWXUHG���%XV� OLYH�FRQVROH� LV�FRQWDLQHG�RQ
LQGLYLGXDO�YHUWLFDO�FKDQQHO�SFEV��ZLWK�KLJK�TXDOLW\�MDFN�DQG
;/5�FRQQHFWRUV�DW�WKH�UHDU�RI�WKH�FRQVROH��

)UDPH�6L]HV

.��LV�DYDLODEOH�LQ�WKUHH�IUDPH�VL]HV�

• ���PRQR�LQSXW�FKDQQHOV

• ���PRQR�LQSXW�FKDQQHOV

• ���PRQR�LQSXW�FKDQQHOV

(DFK�VL]H�LQFOXGHV�DQ�DGGLWLRQDO���VWHUHR�LQSXWV�

0HWHULQJ

7KH�FRQVROH�LQFOXGHV�D�EXLOW�LQ�98�RXWSXW�PHWHUEULGJH�
ZKLFK�FRQWDLQV����98�PHWHUV�IRU�WKH���VXEJURXS�RXWSXWV
DQG�WKH�PDLQ�OHIW��ULJKW�DQG�PRQR��FHQWUH��RXWSXWV��$Q\�RI

WKH�IRXU�VWHUHR�UHWXUQ�LQSXWV�DQG�WKH�IRXU�PDWUL[�RXWSXWV
PD\�EH�PHWHUHG�LQVWHDG�RI�WKH�VXEJURXSV��E\�SUHVVLQJ�WKH
WKH�075�6HOHFW�VZLWFK�DW�WKH�WRS�RI�WKH�VWHUHR�UHWXUQ�DQG
PDWUL[�VHFWLRQV��

3RZHU�6XSSO\

7KH�.��XVHV�DQ�H[WHUQDO��8�UDFN�PRXQWLQJ�368��3RZHU
6XSSO\�8QLW���7KLV�UXJJHG�XQLW�JLYHV�QRLVH�IUHH�'&�IURP
DQ\�PDLQV�YROWDJH��(DFK�368�LV�ILWWHG�ZLWK�D�OLQN�FRQQHFWRU�
DOORZLQJ�WZR�368V�WR�EH�FRQQHFWHG�WR�WKH�VDPH�FRQVROH�
,Q�WKLV�PRGH�WKH�ORDG�LV�VKDUHG�EHWZHHQ�WKH�VXSSOLHV�DQG
LQ� WKH� HYHQW� RI� D� IDLOXUH� RI� RQH� � 368�� WKH� RWKHU� ZLOO
DXWRPDWLFDOO\�WDNH�RYHU�

0XWH�&RQWURO�6HFWLRQ

7KLV�VHFWLRQ�DOORZV�WKH�FUHDWLRQ�RI���PXWH�JURXSV�SOXV�XS
WR�����VQDS�VKRWV�RI�WKH�FRQVROH·V�PXWH�VZLWFK�VWDWXV��DV
ZHOO� DV� WKH� JHQHUDWLRQ� DQG� UHFHSWLRQ� RI� PLGL� SURJUDP
FKDQJH� PHVVDJHV�� DOORZLQJ� WKH� FRQVROH� WR� UHPRWHO\
FRQWURO�SDWFK�FKDQJHV�RQ�\RXU�);�UDFN�

��� .��,QWURGXFWLRQ



� 6RXQGFUDIW��LV�D�WUDGLQJ�GLYLVLRQ�RI�+DUPDQ�,QWHUQDWLRQDO�,QGXVWULHV�/WG�

(QG�8VHU�PHDQV�WKH�SHUVRQ�ZKR�ILUVW�SXWV�WKH�HTXLSPHQW�LQWR�UHJXODU�RSHUDWLRQ�

'HDOHU��PHDQV�WKH�SHUVRQ�RWKHU�WKDQ�6RXQGFUDIW��LI�DQ\��IURP�ZKRP�WKH�(QG�8VHU
SXUFKDVHG�WKH�(TXLSPHQW��SURYLGHG�VXFK�D�SHUVRQ�LV�DXWKRULVHG�IRU�WKLV�SXUSRVH
E\�6RXQGFUDIW�RU�LWV�DFFUHGLWHG�'LVWULEXWRU�

(TXLSPHQW�PHDQV�WKH�HTXLSPHQW�VXSSOLHG�ZLWK�WKLV�PDQXDO�

� ,I�ZLWKLQ�WKH�SHULRG�RI�WZHOYH�PRQWKV�IURP�WKH�GDWH�RI�GHOLYHU\�RI�WKH�(TXLSPHQW�WR
WKH�(QG�8VHU�LW�VKDOO�SURYH�GHIHFWLYH�E\�UHDVRQ�RQO\�RI�IDXOW\�PDWHULDOV�DQG�RU
ZRUNPDQVKLS�WR�VXFK�DQ�H[WHQW�WKDW�WKH�HIIHFWLYHQHVV�DQG�RU�XVDELOLW\�WKHUHRI�LV
PDWHULDOO\�DIIHFWHG�WKH�(TXLSPHQW�RU�WKH�GHIHFWLYH�FRPSRQHQW�VKRXOG�EH
UHWXUQHG�WR�WKH�'HDOHU�RU�WR�6RXQGFUDIW�DQG�VXEMHFW�WR�WKH�IROORZLQJ�FRQGLWLRQV
WKH�'HDOHU�RU�6RXQGFUDIW�ZLOO�UHSDLU�RU�UHSODFH�WKH�GHIHFWLYH�FRPSRQHQWV��$Q\
FRPSRQHQWV�UHSODFHG�ZLOO�EHFRPH�WKH�SURSHUW\�RI�6RXQGFUDIW�

� $Q\�(TXLSPHQW�RU�FRPSRQHQW�UHWXUQHG�ZLOO�EH�DW�WKH�ULVN�RI�WKH�(QG�8VHU�ZKLOVW�LQ
WUDQVLW��ERWK�WR�DQG�IURP�WKH�'HDOHU�RU�6RXQGFUDIW��DQG�SRVWDJH�PXVW�EH�SUHSDLG�

� 7KLV�ZDUUDQW\�VKDOO�RQO\�EH�DYDLODEOH�LI�

D��WKH�(TXLSPHQW�KDV�EHHQ�SURSHUO\�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�LQVWUXFWLRQV
FRQWDLQHG�LQ�6RXQGFUDIW·V�PDQXDO��DQG�

E��WKH�(QG�8VHU�KDV�QRWLILHG�6RXQGFUDIW�RU�WKH�'HDOHU�ZLWKLQ����GD\V�RI�WKH��GHIHFW
DSSHDULQJ��DQG

F��QR�SHUVRQV�RWKHU�WKDQ�DXWKRULVHG�UHSUHVHQWDWLYHV�RI�6RXQGFUDIW�RU�WKH�'HDOHU�KDYH
HIIHFWHG�DQ\�UHSODFHPHQW�RI�SDUWV�PDLQWHQDQFH�DGMXVWPHQWV�RU�UHSDLUV�WR�WKH
(TXLSPHQW��DQG

G��WKH�(QG�8VHU�KDV�XVHG�WKH�(TXLSPHQW�RQO\�IRU�VXFK�SXUSRVHV�DV�6RXQGFUDIW
UHFRPPHQGV��ZLWK�RQO\�VXFK�RSHUDWLQJ�VXSSOLHV�DV�PHHW�6RXQGFUDIW·V
VSHFLILFDWLRQV�DQG�RWKHUZLVH�LQ�DOO�UHVSHFWV�LQ�DFFRUGDQFH�6RXQGFUDIW·V
UHFRPPHQGDWLRQV�

� 'HIHFWV�DULVLQJ�DV�D�UHVXOW�RI�WKH�IROORZLQJ�DUH�QRW�FRYHUHG�E\�WKLV�:DUUDQW\��IDXOW\
RU�QHJOLJHQW�KDQGOLQJ��FKHPLFDO�RU�HOHFWUR�FKHPLFDO�RU�HOHFWULFDO�LQIOXHQFHV�
DFFLGHQWDO�GDPDJH��$FWV�RI�*RG��QHJOHFW��GHILFLHQF\�LQ�HOHFWULFDO�SRZHU�
DLU�FRQGLWLRQLQJ�RU�KXPLGLW\�FRQWURO�

�� 7KH�EHQHILW�RI�WKLV�:DUUDQW\�PD\�QRW�EH�DVVLJQHG�E\�WKH�(QG�8VHU�

�� (QG�8VHUV�ZKR�DUH�FRQVXPHUV�VKRXOG�QRWH�WKHLU�ULJKWV�XQGHU�WKLV�:DUUDQW\�DUH�LQ
DGGLWLRQ�WR�DQG�GR�QRW�DIIHFW�DQ\�RWKHU�ULJKWV�WR�ZKLFK�WKH\�PD\�EH�HQWLWOHG
DJDLQVW�WKH�VHOOHU�RI�WKH�(TXLSPHQW�

:DUUDQW\
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3UHFDXWLRQV�DQG�6DIHW\�,QVWUXFWLRQV

*HQHUDO�3UHFDXWLRQV

$YRLG�VWRULQJ�RU�XVLQJ�WKH�PL[LQJ�FRQVROH�LQ�FRQGLWLRQV�RI�H[FHVVLYH�KHDW�RU�FROG��RU�LQ�SRVLWLRQV�ZKHUH�LW�LV�OLNHO\�WR�EH
VXEMHFW�WR�YLEUDWLRQ��GXVW�RU�PRLVWXUH���'R�QRW�XVH�DQ\�OLTXLGV�WR�FOHDQ�WKH�IDVFLD�RI�WKH�XQLW��D�VRIW�GU\�EUXVK�LV�LGHDO���8VH
RQO\�ZDWHU�RU�HWK\O�DOFRKRO�WR�FOHDQ�WKH�WULP�DQG�VFULEEOH�VWULSV���2WKHU�VROYHQWV�PD\�FDXVH�GDPDJH�WR�SDLQW�RU�SODVWLF�SDUWV�

$YRLG�XVLQJ�WKH�FRQVROH�FORVH�WR�VWURQJ�VRXUFHV�RI�HOHFWURPDJQHWLF�UDGLDWLRQ��H�J��YLGHR�PRQLWRUV��KLJK�SRZHU�HOHFWULF
FDEOLQJ���WKLV�PD\�FDXVH�GHJUDGDWLRQ�RI�WKH�DXGLR�TXDOLW\�GXH�WR�LQGXFHG�YROWDJHV�LQ�FRQQHFWLQJ�OHDGV�DQG�FKDVVLV���)RU�WKH
VDPH�UHDVRQ��DOZD\V�VLWH�WKH�SRZHU�VXSSO\�DZD\�IURP�WKH�XQLW�

C a u t i o n ! ,Q�DOO�FDVHV��UHIHU�VHUYLFLQJ�WR�TXDOLILHG�SHUVRQQHO�

+DQGOLQJ�DQG�7UDQVSRUW

7KH�FRQVROH�LV�VXSSOLHG�LQ�D�VWURQJ�FDUWRQ���,I�LW�LV�QHFHVVDU\�WR�PRYH�LW�DQ\�GLVWDQFH�DIWHU�LQVWDO ODWLRQ�LW�LV�UHFRPPHQGHG
WKDW�WKLV�SDFNLQJ�LV�XVHG�WR�SURWHFW�LW���%H�VXUH�WR�GLVFRQQHFW�DOO�FDEOLQJ�EHIRUH�PRYLQJ���,I�WKH�FRQVROH�LV�WR�EH�UHJXODUO\
PRYHG�ZH�UHFRPPHQG�WKDW�LW�LV�LQVWDOOHG�LQ�D�IRDPOLQHG�IOLJKWFDVH���$W�DOO�WLPHV�DYRLG�DSSO\LQJ�H[FHVVLYH�IRUFH�WR�DQ\�NQREV�
VZLWFKHV�RU�FRQQHFWRUV�

3RZHU�6XSSOLHV�	�&DEOHV

$OZD\V�XVH�WKH�SRZHU�VXSSO\�DQG�FDEOH�VXSSOLHG�ZLWK�WKH�PL[HU��WKH�XVH�RI�DOWHUQDWLYH�VXSSOLHV�PD\�FDXVH�GDPDJH�DQG
YRLGV�WKH�ZDUUDQW\��WKH�H[WHQVLRQ�RI�SRZHU�FDEOHV�PD\�UHVXOW�LQ�PDOIXQFWLRQ�RI�WKH�PL[LQJ�FRQVROH�

W a r n i n g ! $OZD\V�VZLWFK�WKH�SRZHU�VXSSO\�RII�EHIRUH�FRQQHFWLQJ�RU�GLVFRQQHFWLQJ�WKH�PL[HU
SRZHU�FDEOH��UHPRYLQJ�RU�LQVWDOOLQJ�PRGXOHV��DQG�VHUYLFLQJ��,Q�WKH�HYHQW�RI�DQ�HOHFWULFDO�VWRUP��RU�ODUJH
PDLQV�YROWDJH�IOXFWXDWLRQV��LPPHGLDWHO\�VZLWFK�RII�WKH�368�DQG�XQSOXJ�IURP�WKH�PDLQV�

W a r n i n g ! 'R�QRW�UHSODFH�WKH�IXVH�ZLWK�DQ\�RWKHU�W\SH��DV�WKLV�FRXOG�EHFRPH�D�VDIHW\�KD]DUG�DQG
ZLOO�YRLG�WKH�ZDUUDQW\��

6LJQDO�/HYHOV

,W�LV�LPSRUWDQW�WR�VXSSO\�WKH�FRUUHFW�LQSXW�OHYHOV�WR�WKH�FRQVROH��RWKHUZLVH�VLJQDO�WR�QRLVH�UDWLR�RU�GLVWRUWLRQ�SHUIRUPDQFH
PD\�EH�GHJUDGHG��DQG�LQ�H[WUHPH�FDVHV��GDPDJH�WR�WKH�LQWHUQDO�FLUFXLWU\�PD\�UHVXOW���/LNHZLVH��RQ�DOO�EDODQFHG�LQSXWV�DYRLG
VRXUFHV�ZLWK�ODUJH�FRPPRQPRGH�'&��$&�RU�5)�YROWDJHV��DV�WKHVH�ZLOO�UHGXFH�WKH�DYDLODEOH�VLJQDO�UDQJH�RQ�WKH�LQSXWV�
1RWH�WKDW��G%X� ������9�506�

5HIHU�WR�WKH�6SHFLILFDWLRQV�VHFWLRQ�IRU�GHWDLOV�RI�LQSXW�DQG�RXWSXW�OHYHOV�

.��,QVWDOODWLRQ ���



0DLQV�,QVWDOODWLRQ

*HQHUDO�:LULQJ�3URFHGXUHV

7R�WDNH�IXOO�DGYDQWDJH�RI�WKH�H[FHOOHQW�VLJQDO�WR�QRLVH�UDWLR�DQG�ORZ�GLVWRUWLRQ�RI�6RXQGFUDIW�FRQVROHV�FDUH�PXVW�EH�WDNHQ
WR�HQVXUH�WKDW�LQFRUUHFW�LQVWDOODWLRQ�DQG�ZLULQJ�GRHV�QRW�GHJUDGH�WKH�SHUIRUPDQFH�RI�WKH�GHVN��+XP��EX]]��LQVWDELOLW\�DQG
5DGLR�)UHTXHQF\�LQWHUIHUHQFH�FDQ�XVXDOO\�EH�WUDFHG�WR�HDUWK�ORRSV�DQG�LQIHULRU�HDUWKLQJ�V\VWHPV��,Q�VRPH�DUHDV��HVSHFLDOO\
KHDYLO\� LQGXVWULDO�DUHDV��WKH�LQFRPLQJ�PDLQV�HDUWK�ZLOO�QRW�EH�DGHTXDWH�DQG�D�VHSDUDWH�WHFKQLFDO�HDUWK�IRU�DOO�WKH�DXGLR
HTXLSPHQW�PXVW�EH�VXSSOLHG��+RZHYHU��FKHFN�ZLWK�\RXU�ORFDO�HOHFWULFLW\�VXSSO\�FRPSDQ\�WR�HQVXUH�WKDW�VDIHW\�UHJXODWLRQV
DUH�QRW�LQIULQJHG�RU�QHJDWHG�

7KH�VXFFHVVIXO��KXP�IUHH��LQVWDOODWLRQ�RI�D�V\VWHP�UHTXLUHV�IRUHWKRXJKW��DQG�WKH�HVWDEOLVKPHQW�RI�D� VHW�RI�JURXQG�UXOHV�
ZKLFK�PXVW�EH�FRQVLVWHQWO\�DGKHUHG�WR�DW�DOO�VWDJHV�RI�LQVWDOODWLRQ�

,QLWLDO�:LULQJ�&RQVLGHUDWLRQV

• )RU�RSWLPXP�SHUIRUPDQFH��LW�LV�HVVHQWLDO�IRU�WKH�HDUWKLQJ�V\VWHP�WR�EH�FOHDQ�DQG�QRLVH�IUHH��DV�DOO�VLJQDOV�DUH
UHIHUHQFHG�WR�WKLV�HDUWK���$�FHQWUDO�SRLQW�VKRXOG�EH�GHFLGHG�RQ�IRU�WKH�PDLQ�HDUWK�SRLQW�V\VWHP��DQG�DOO
HDUWKV�VKRXOG�EH�¶VWDU�IHG·�IURP�WKLV�SRLQW���,W�LV�FRPPRQ�HOHFWULFDO�SUDFWLFH�WR�¶GDLV\�FKDLQ·�WKH�HDUWKV�WR�DOO
HOHFWULFDO�RXWOHWV�EXW�WKLV�PHWKRG�LV�XQVXLWDEOH�IRU�DXGLR�LQVWDOODWLRQV���7KH�SUHIHUUHG�PHWKRG�LV�WR�UXQ�DQ
LQGLYLGXDO�HDUWK�ZLUH�IURP�HDFK�RXWOHW��EDFN�WR�WKH�V\VWHP�VWDU�SRLQW�WR�SURYLGH�D�VDIHW\�HDUWK�VFUHHQ
UHIHUHQFH�IRU�HDFK�SLHFH�RI�HTXLSPHQW�
$�VHSDUDWH�HDUWK�ZLUH�VKRXOG�DOVR�EH�UXQ�IURP�HDFK�HTXLSPHQW�UDFN�DQG�DUHD��WR�WKH�VWDU�SRLQW���7KLV�PD\�RU
PD\�QRW�EH�XVHG�GHSHQGLQJ�RQ�FLUFXPVWDQFHV��EXW�LW�LV�HDVLHU�WR�LQVWDOO�LQ�WKH�ILUVW�SODFH��WKDQ�ODWHU�ZKHQ
SUREOHPV�DULVH�
7KH�ORFDWLRQ�RI�WKH�VWDU�SRLQW�VKRXOG�EH�D�FRQYHQLHQW��HDVLO\�DFFHVVLEOH�SODFH��SUHIHUDEO\�DW�WKH�UHDU�RI�WKH
FRQVROH�RU�LQ�WKH�PDLQ�HTXLSPHQW�UDFN�

• ,QVWDOO�VHSDUDWH�¶FOHDQ·�DQG�¶GLUW\·�PDLQV�RXWOHWV��ZLUHG�LQGLYLGXDOO\�EDFN�WR�WKH�LQFRPLQJ�PDLQV�GLVWULEXWLRQ
ER[��8VH�WKH�¶FOHDQ·�VXSSO\�IRU�DOO�DXGLR�HTXLSPHQW�DQG�WKH�¶GLUW\·�VXSSO\�IRU�DOO�OLJKWLQJ��YHQGLQJ�PDFKLQHV
HWF��1HYHU�PL[�WKH�WZR�V\VWHPV�

• ,I�QHFHVVDU\��WR�SURYLGH�VXIILFLHQW�LVRODWLRQ�IURP�PDLQV�ERUQH�LQWHUIHUHQFH��LQVWDOO�DQ�LVRODWLQJ�WUDQVIRUPHU�
7KLV�VKRXOG�EH�SURYLGHG�ZLWK�D�)DUDGD\�6KLHOG�ZKLFK�PXVW�EH�FRQQHFWHG�ZLWK�HDUWK�

• 1HYHU�ORFDWH�WKH�LQFRPLQJ�PDLQV�GLVWULEXWLRQ�ER[�QHDU�DXGLR�HTXLSPHQW��HVSHFLDOO\�WDSH�UHFRUGHUV��ZKLFK
DUH�YHU\�VHQVLWLYH�WR�HOHFWURPDJQHWLF�ILHOGV�

• (QVXUH�WKDW�DOO�HTXLSPHQW�UDFNV�DUH�FRQQHFWHG�WR�HDUWK��YLD�D�VHSDUDWH�ZLUH�EDFN�WR�WKH�VWDU�SRLQW�

• (TXLSPHQW�ZKLFK�KDV�XQEDODQFHG�LQSXWV�DQG�RXWSXWV�PD\�QHHG�WR�EH�LVRODWHG�IURP�WKH�UDFN�WR�SUHYHQW
HDUWK�ORRSV�

$XGLR�:LULQJ

+DYLQJ�SURYLGHG� DOO� HTXLSPHQW�ZLWK�SRZHU� DQG�HDUWKLQJ�FRQQHFWLRQV�� FRQVLGHUDWLRQ�PXVW�EH�JLYHQ� WR� WKH�PHWKRG�RI
SURYLGLQJ�DXGLR�LQWHUFRQQHFWLRQ�DQG�DGHTXDWH�VFUHHQLQJ�RI�WKRVH�LQWHUFRQQHFWLRQV��7KLV�PXVW�EH�GRQH�LQ�D�ORJLFDO�VHTXHQFH
WR�DYRLG�SUREOHPV�DQG�DVVLVW�LQ�WKH�ORFDOLVDWLRQ�RI�SUREOHP�HTXLSPHQW�

• &RQQHFW�WKH�0RQLWRU�V\VWHP�WR�WKH�FRQVROH�DQG�FKHFN�IRU�DQ\�KXP��EX]]��RU�5),���2QO\�ZKHQ�\RX�DUH
VDWLVILHG�ZLWK�WKH�TXLHWQHVV�RI�WKH�FRQVROH�DQG�WKH�PRQLWRU�V\VWHP�VKRXOG�\RX�SURFHHG�ZLWK�WKH�QH[W�VWHS�

• &RQQHFW�VWHUHR�WDSH�UHFRUGHUV���HFKR�DQG�IROGEDFN�VHQGV�RQH�DW�D�WLPH��FKHFNLQJ�DQG�LVRODWLQJ�DQ\
FRQQHFWLRQ�ZKLFK�GHJUDGHV�SHUIRUPDQFH�

• &RQQHFW�DOO�RWKHU�SHULSKHUDO�GHYLFHV�

• &RQQHFW�DOO�PLFURSKRQH�OLQHV�

%\�IROORZLQJ�WKLV�VHTXHQFH�PXFK�WLPH�DQG�IXWXUH�WURXEOH�ZLOO�EH�VDYHG��DQG�WKH�UHVXOW�ZLOO�EH�D�TXLHW��VWDEOH�V\VWHP�

��� .��,QVWDOODWLRQ



6KLHOGLQJ

$XGLR�HTXLSPHQW�LV�VXSSOLHG�ZLWK�D�YDULHW\�RI�LQSXW�DQG�RXWSXW�FRQILJXUDWLRQV��ZKLFK�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ
ZKHQ�GHFLGLQJ�ZKHUH�WKH�VFUHHQ�FRQQHFWLRQV�VKRXOG�EH�PDGH��7KHUH�DUH�WKUHH�VRXUFHV�RI�XQZDQWHG�VLJQDO�EHLQJ�LPSUHVVHG
RQ�WKH�VFUHHQ��ZKLFK�DUH�DV�IROORZV�

• ([WUDQHRXV�HOHFWURVWDWLF�RU�HOHFWURPDJQHWLF�ILHOGV�

• 1RLVH�DQG�LQWHUIHUHQFH�RQ�WKH�HDUWK�OLQH�

• &DSDFLWLYH�FRXSOLQJ�EHWZHHQ�WKH�VFUHHQ�DQG�VLJQDO�ZLUHV�

7R�PLQLPLVH�WKH�DGYHUVH�DIIHFWV�RI�WKH�XQZDQWHG�FRXSOLQJ�WR�WKH�VLJQDO�ZLUHV��LW�LV�LPSRUWDQW�WKDW�WKH�VFUHHQ�LV�FRQQHFWHG
DW�RQH�HQG�RQO\�� L�H�� WKH�VFUHHQ�PXVW�QRW�FDUU\�DQ\�VLJQDO�FXUUHQW�� �$Q\�VLJQDO�RQ�WKH�ZLUHV�ZLWKLQ� WKH� VFUHHQ�ZLOO�EH
FDSDFLWLYHO\�FRXSOHG�WR�WKH�VFUHHQ���7KLV�FXUUHQW�ZLOO�XOWLPDWHO\�EH�UHWXUQHG�WR�WKH�VRXUFH�RI�WKH�VLJQDO��HLWKHU�GLUHFWO\��LI
WKH�VFUHHQ�LV�FRQQHFWHG�DW�WKH�VLJQDO�VRXUFH�HQG��RU�LQGLUHFWO\�YLD�WKH�HDUWKLQJ�V\VWHP��LI�WKH�VLJQDO�LV�FRQQHFWHG�DW�WKH�VLJQDO
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;/5�DQG��⁄�����SROH�MDFNV���7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR
FRQQHFW � H[WHUQD O � HTX LSPHQW � WR� WKH� FRQVROH �
&RUUHFWO\�PDGH� FDEOHV� RI� WKH� SURSHU� W\SH� ZLOO� HQVXUH
SHDN�SHUIRUPDQFH�IURP�\RXU�PL[HU�

7KH�FRQVROH�DOVR�XVHV�LQGXVWU\�VWDQGDUG�0,',�FRQQHFWRUV�
7KH�SLQ�RXWV�DUH�DV�VKRZQ�EHORZ��1RWH�WKDW�WKH�0,',�,1
LV�RSWR�LVRODWHG�

2 21 1
3 3

MONO MIC INPUTS
TALKBACKMIC
TALKBACKIN

MONO O/P
MATRIX O/Ps, TALKBACKEXT O/P,

GROUP& MIX OUTPUTS

GROUND(SCREEN)
COLD (OUT OF
PHASE SIGNAL)

HOT
(IN PHASE SIGNAL)

Socket(female) Plug(male)

3-pole XLR

Tip - HOT(IN PHASE SIGNAL)

Ring - COLD(OUTOF PHASE SIGNAL)

Sleeve - GROUND(SCREEN)

Hi-Z Input, Stereo Inputs, 2-Track Inputs,
OscillatorO/P, Aux O/Ps

1/4" Stereo Jack Plug used as balanced Input/Output:

1/4" Stereo Jack Plug used as a ground compensatedoutput:
Direct O/Ps, Monitor O/Ps

Tip - HOT(SIGNAL)

Ring - GROUNDSENSE

Sleeve - GROUND(SCREEN)

Tip - RETURN

Ring - SEND

Sleeve - GROUND(SCREEN)

1/4" Stereo Jack Plug used as an Insert Point on:
Mono Inputs, Stereo Inputs, Group Outputs, Mono Mix
and Main Mix Outputs

Tip - LEFT SIGNAL

Ring - RIGHT SIGNAL

Sleeve - GROUND(SCREEN)

Headphones

1/4" Stereo Jack Plug used as a Stereo Output:

DIN Connectors

The MIDI IN signal is buffered
by an opto-isolator.

1

4

2

5

3

MIDI THRU

1

4

2

5

3

MIDI OUT

1

4

2

5

3
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0RQR�,QSXW

� 6(16�DGMXVWV�WKH�VHQVLWLYLW\�RI�ERWK�;/5�DQG�+,*+�,03('$1&(�+,�=�MDFN�
LQSXWV�� %RWK� LQSXWV� DUH� HOHFWURQLFDOO\� EDODQFHG��;/5� LQSXW� VHQVLWLYLW\�� ��G%X� WR
���G%X�����G%X�WR����G%X��VZLWFKHG�UDQJH���+LJK�,PSHGDQFH�LQSXW�VHQVLWLYLW\�
���G%X�WR����G%X

� 7KH���9�VZLWFK�DSSOLHV���9�SKDQWRP�SRZHU�WR�WKH�LQSXW�;/5�

� 51*(�VZLWFKHV�WKH�LQSXW�WR�WKH�ORZHU�VHQVLWLYLW\�UDQJH�WR�DOORZ�OLQH�OHYHO�VLJQDOV
WR�EH�XVHG��7KH�VLJQDO�LV�VWLOO�WDNHQ�IURP�WKH�LQSXW�;/5��XQOHVV�D�MDFN�LV�LQVHUWHG�LQWR
WKH�+,�=�LQSXW�VRFNHW��ZKHQ�VLJQDO�IURP�WKDW�LV�XVHG�LQVWHDG��7KH�EUHDN�FRQWDFWV�RI
WKH�+L�=�MDFN�DUH�SDUDOOHOHG�WR�WKH�;/5�LQSXW��VR�WKDW���9�LV�QRW�DYDLODEOH�YLD�WKH
MDFN�

� 3+$6(�UHYHUVHV�WKH�SKDVH�RI�WKH�VHOHFWHG�LQSXW�

� +,�3$66��VZLWFKHV�LQ�WKH�KLJK�SDVV�ILOWHU��7KH�IUHTXHQF\�LV�YDULHG�IURP���+]
WR����+]�XVLQJ�WKH�),/�FRQWURO�

7KH�PRGXOH�LQVHUW�SRLQW�LV�SUH�(4���SUH�IDGHU�

� 7KH�(4�VHFWLRQ�LV�IRXU�EDQG��ZLWK�VKHOYLQJ�+)�DQG�/)��DQG�SHDNLQJ�VZHHS�KLJK
DQG�ORZ�PLG�VHFWLRQV�

7KH�+)�DQG�/)�VHFWLRQV�JLYH������G%�FXW�ERRVW�DW���.+]�DQG���+]�UHVSHFWLYHO\�
7KH�/R�PLG� VHFWLRQ�JLYHV������G%�FXW�ERRVW�DW���+]����.+]�� LWV�+L�4� VZLWFK
FKDQJHV�WKH�4�IURP�����WR�����ZKHQ�SUHVVHG�
7KH�+L�PLG�VHFWLRQ�JLYHV������G%�FXW�ERRVW�DW����+]���.+]�
7KH�+L�4�VZLWFK�FKDQJHV�WKH�4�IURP�����WR�����ZKHQ�SUHVVHG�

� 7KH�VHFWLRQ�LV�VZLWFKHG�LQ�E\�WKH�(4�VZLWFK�
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� 7KH�HOHFWURQLFDOO\�ODWFKLQJ�62/2�VZLWFK�IHHGV�WKH�SUH�IDGH��SUH�PXWH�VLJQDO
WR� WKH�PRQLWRU� RXWSXW� DQG� SKRQHV� RXWSXW�� ,I� $872�&$1&(/� �RQ� WKH�PDVWHU
PRGXOH��LV�DFWLYH��WKHQ�DQ\�SUHYLRXVO\�DFWLYH�62/2V��RU�$)/V�ZLOO�EH�FDQFHOOHG��7KH
3)/�FDQ�EH�UHPRWHO\�FOHDUHG�HLWKHU�E\�WKH�62/2�&/($5�EXWWRQ�RQ�WKH�PDVWHU��RU
E\�DQ\�RWKHU�62/2�RU�$)/�LI�$872�&$1&(/�LV�DFWLYH��,I�6,3�PRGH�LV�VHOHFWHG�RQ
WKH�PDVWHU�PRGXOH��WKH�EXWWRQ�IXQFWLRQV�DV�VROR�LQ�SODFH��PXWLQJ�DOO�RWKHU�FKDQQHOV�
$Q� LQWHUQDO� MXPSHU� DOORZV� WKH�PRQR� LQSXW� WR�EH�PDGH� VDIH� IURP�PXWLQJ�ZKHQ
DQRWKHU�FKDQQHO�LV�VRORHG��RU�IURP�WKH�0,',�PXWH�V\VWHP�

� 7KH�VLJQDO�LQ�WKH�PRGXOH�LV�WXUQHG�RQ�DQG�RII�E\�WKH�&87�VZLWFK��DQG�WKH�0,',
PXWLQJ�V\VWHP��7KH�PRGXOH�LV�DVVLJQHG�WR�D�0,',�PXWH�VFHQH�E\�SUHVVLQJ�WKH�&87
VZLWFK�DQG�WKHQ�SUHVVLQJ�WKH�6725(�EXWWRQ�RQ�WKH�0,',�FRQWURO�PRGXOH��:KHQ
WKH� PRGXOH� LV� PXWHG� E\� WKH� 0,',� V\VWHP�� WKH� &87� VZLWFK� LOOXPLQDWHV�� 7KH
35(9,(:�/('�LV� IODVKHG�E\�WKH�0,',�FRQWURO�PRGXOH�ZKHQ�35(9,(:�PRGH� LV
VHOHFWHG��WR�LQGLFDWH�WKDW�WKH�FKDQQHO�LV�SURJUDPPHG�LQWR�D�VHOHFWHG�PXWH�VFHQH��

�� 3RVW�IDGHU�VLJQDO�OHYHO�LV�FRQWUROOHG�E\�D����PP�IDGHU��

�� 6LJQDO�LV�VHQW�WR�WKH�$8;�����EXVVHV�YLD�LQGLYLGXDO�OHYHO�SRWV��7KHVH�KDYH�XQLW\
JDLQ�ZKHQ�IXOO\�FORFNZLVH��DQG�DUH�VZLWFKHG�SUH��RU�SRVW�IDGHU�LQ�SDLUV�E\�WKH�35(
EXWWRQV��7KH�SUH��IDGH�VLJQDO�PD\�EH�VRXUFHG�SUH�IDGH�DQG�SRVW�PXWH��SUH�PXWH
RU�SUH�(4�DQG�SUH�LQVHUW��LQ�WKUHH�EORFNV�RI�IRXU�VHQGV��XVLQJ�SXVK�RQ�MXPSHUV�
7KHVH�MXPSHUV�DUH�QHDU�WR�WKH�ORZHU�HGJH�RI�WKH�SFE�VR�WKH\�FDQ�EH�FKDQJHG�HDVLO\
ZKHQ�WKH�ERWWRP�RI�WKH�FRQVROH�LV�UHPRYHG�

�� 7KH�',5�VZLWFK�VZLWFKHV�$X[���DZD\�IURP�LWV�EXV�DQG�FRQQHFWV�LW�WR�WKH�'LUHFW
2XWSXW��:KHQ� ',5� LV� QRW� SUHVVHG�� WKH� 'LUHFW�2XWSXW� LV� IHG� GLUHFWO\� ZLWK� WKH
SRVW�IDGHU�VLJQDO�

�� 7KH�VLJQDO�LV�VHQW�WR�WKH�VWHUHR�PL[�EXV��PRQR�EXV�DQG���JURXS�EXVVHV�XVLQJ
WKH�0,;��012���������������������VZLWFKHV�DQG�3$1��ZKLFK�JLYHV�D����G%�FHQWUH
GURS��7KH�PRQR�EXV�LV�IHG�GLUHFWO\�IURP�WKH�SRVW�IDGHU�VLJQDO�

�� $Q���VHJPHQW�/('�EDUJUDSK�PHWHU�QH[W�WR�WKH�IDGHU�PHWHUV�WKH�VLJQDO�DW�WKH
LQSXW�DPSOLILHU��7KH�PHWHU�KDV�D�SHDN� W\SH�UHVSRQVH��7KH�3HDN�/('��ZKLFK� LV
SRVLWLRQHG�DERYH�WKH�PHWHU��PRQLWRUV�WKH�LQSXW�DPS��(4�RXWSXW�DQG�SRVW�IDGHU
VLJQDOV��DQG�LOOXPLQDWHV�DW��G%�EHIRUH�FOLSSLQJ��

-XPSHU�2SWLRQV

-XPSHU

-03�
-03�
-03�

-03�
-03�
-03�

-03�

-03�

)XQFWLRQ

$X[�����3UH�(4
$X[�����3UH�0XWH
$X[�����3UH�)DGH

$X[�����3UH�(4
$X[�����3UH�0XWH
$X[�����3UH�)DGH

5HPRYH�IRU�6,3�6$)(

)LW� IRU� 0,',� 087(
6$)(

'HIDXOW

3UH�)DGH

3UH�)DGH

)LWWHG
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5HDU�&RQQHFWRUV

,1387����SLQ�IHPDOH�;/5�

Pin 1 ........... Ground
Pin 2 ........... Signal Hot
Pin 3 ........... Signal Cold 

+L�=�,1387�������756�-DFN�

Tip .............. Signal Hot 
Ring ............ Signal Cold 
Sleeve ........ Ground 

,16(57�������756�-DFN�

Tip .............. Return Signal 
Ring ............ Send Signal 
Sleeve ........ Ground 

',5(&7�287387�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Ground Sense
Sleeve ........ Ground
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6WHUHR�,QSXW

7KH�OHIW�DQG�ULJKW�LQSXWV�DUH�OLQH�OHYHO��HOHFWURQLFDOO\�EDODQFHG��IURP�D�SDLU�RI�����
-DFNV�RQ�WKH�UHDU�SDQHO��,I�D�VLJQDO�LV�SOXJJHG�LQWR�WKH�OHIW�MDFN�RQO\��LW�LV�IHG�WR�ERWK
OHIW�DQG�ULJKW�VLJQDO�SDWKV��

� 6(16�DGMXVWV�WKH�VHQVLWLYLW\�WKH�LQSXWV�IURP�����WR����G%X�

� /HIW�3+$6(�LQYHUWV�WKH�SKDVH�RI�WKH�OHIW�FKDQQHO�

� 7KH�:,'7+�FRQWURO�YDULHV�WKH�ZLGWK�RI�WKH�VWHUHR�LPDJH�IURP�PRQR��WKURXJK
QRUPDO�VWHUHR��FHQWUH�GHWHQW��WR�SKDVH�HQKDQFHG�VWHUHR��IXOO\�FORFNZLVH��

7KH�PRGXOH�OHIW�DQG�ULJKW�LQVHUW�SRLQWV�DUH�SUH��(4��SUH�IDGHU�

� 7KH�(4�VHFWLRQ�LV�WKUHH�EDQG��ZLWK�VKHOYLQJ�KLJK�DQG�ORZ�IUHTXHQFLHV�DQG�D
VZHHS�SHDN�GLS�PLG�EDQG��

7KH�+)�FRQWURO�JLYHV������G%�FXW�ERRVW�DW���.+]�
7KH�/)�FRQWURO�JLYHV������G%�FXW�ERRVW�DW���+]�
7KH�0,'�FRQWURO�JLYHV������G%�FXW�ERRVW�DW�D�FHQWUH�IUHTXHQF\�VHW�E\�WKH�0,'
)5(4�FRQWURO��7KLV�FRQWURO�YDULHV�WKH�FHQWUH�IUHTXHQF\�IURP����+]�WR��.+]��ZLWK
D�4�RI�����

� 7KH�(4�LV�VZLWFKHG�LQ�E\�WKH�(4�VZLWFK�

� 7KH�VLJQDO�LQ�WKH�PRGXOH�LV�WXUQHG�RQ�DQG�RII�E\�WKH�&87�VZLWFK�DQG�WKH�0,',
PXWLQJ�V\VWHP��7KH�PRGXOH�LV�DVVLJQHG�WR�D�0,',�PXWH�VFHQH�E\�SUHVVLQJ�WKH�&87
VZLWFK�DQG�WKHQ�SUHVVLQJ�WKH�6725(�EXWWRQ�RQ�WKH�0,',�FRQWURO�PRGXOH��:KHQ
WKH�PRGXOH�LV�PXWHG�E\�WKH�0,',�V\VWHP��WKH�&87�VZLWFK�LOOXPLQDWHV���H[FHSW�LI
0XWH�VDIH�VZLWFK�LV�SUHVVHG���7KH�35(9,(:�/('�LV�IODVKHG�E\�WKH�0,',�FRQWURO
PRGXOH� ZKHQ� 35(9,(:� PRGH� LV� VHOHFWHG�� WR� LQGLFDWH� WKDW� WKH� FKDQQHO� LV
SURJUDPPHG�LQWR�D�VHOHFWHG�PXWH�VFHQH�

� 7KH�62/2�EXWWRQ�VZLWFKHV�D�PRQR�VXP�RI�WKH�SUH�IDGHU��SRVW�(4�VLJQDO�WR
WKH�PRQLWRU�SKRQHV�RXWSXWV��7KLV�VZLWFK�LV�SDUW�RI�WKH�DXWRFDQFHO�DQG�VROR�FOHDU
V\VWHP�� ,I� 6,3�PRGH� LV� VHOHFWHG�RQ� WKH�PDVWHU�PRGXOH�� WKH�EXWWRQ� IXQFWLRQV�DV
VROR�LQ�SODFH��PXWLQJ�DOO�RWKHU�FKDQQHOV�
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� 7KH�087(�6$)(�VZLWFK�DOORZV�WKH�PRGXOH�WR�EH�PDGH�VDIH�IURP�PXWLQJ�LI
DQRWKHU�FKDQQHO�LV�VRORHG��RU�IURP�WKH�0,',�PXWLQJ�V\VWHP��7KH�VZLWFK�LV�DFFHVVLEOH
YLD�D�VFUHZGULYHU�KROH�LQ�WKH�IURQW�SDQHO��ODWFKLQJ�WKH�VZLWFK�LQ�JLYHV�PXWH�VDIH�

� 3RVW�IDGHU�VLJQDO�OHYHO�LV�FRQWUROOHG�E\�D����PP�VWHUHR�IDGHU�

�� 7KH�VLJQDO�LV�URXWHG�WR�WKH���$X[�EXVVHV�E\�WKH�$8;�����FRQWUROV��7KHVH�DUH
IHG�IURP�D�FRPELQDWLRQ�RI�SUH�RU�SRVW�IDGH�PRQR�VLJQDOV��WKH�SUH�RU�SRVW�IDGHU
VWDWXV�LV�VHOHFWHG�RQ�WKH�IURQW�SDQHO�IRU�HDFK�SDLU�RI�VHQGV�XVLQJ�WKH�35(�VZLWFKHV�
7KH�SUH�RU�SRVW�IDGHU�VRXUFH�IRU�WKH�$X[�����FDQ�EH�HLWKHU�VWHUHR��/HIW�IHHGV�RGG
VHQGV��ULJKW�IHHGV�HYHQ��RU�D�PRQR�VXP��7KLV�LV�VHOHFWHG�E\�LQWHUQDO�MXPSHUV�7KH
SUH�IDGH�IHHG�WR�DOO�DX[HV�FDQ�EH�VHOHFWHG�WR�EH�HLWKHU�SUH�RU�SRVW�(4��E\�D�MXPSHU�

�� 7KH�SRVW�IDGH�VLJQDO�LV�URXWHG�WR�WKH�VWHUHR�PL[��PRQR��FHQWUH��EXV�DQG���JURXS
EXVVHV�YLD� WKH�0,;��012��������� �����������EXWWRQV��7KHVH�VZLWFKHV� �H[FHSW
012��DUH�IHG�IURP�WKH�RXWSXW�RI�WKH�%DODQFH�FRQWURO��ZLWK�RGG�EXVVHV�IHG�IURP
WKH�OHIW�FKDQQHO�DQG�HYHQ�EXVVHV�IHG�IURP�WKH�ULJKW��7KH�012�VZLWFK�LV�IHG�IURP
WKH�SRVW�IDGH�PRQR�VXP�VLJQDO�

�� 7KH�EDODQFH�FRQWURO�YDULHV�WKH�UHODWLYH�OHYHOV�RI�OHIW�DQG�ULJKW�FKDQQHOV��:KHQ
URWDWHG�IXOO\�LQ�RQH�GLUHFWLRQ�IURP�WKH�FHQWUH�SRVLWLRQ��WKH�OHYHO�RI�RQH�FKDQQHO�LV
LQFUHDVHG�E\����G%��ZKLOH�WKH�RWKHU�FKDQQHO�LV�UHGXFHG�WR�]HUR��(DFK�FKDQQHO�KDV
XQLW\�JDLQ�ZKHQ�WKH�FRQWURO�LV�FHQWUHG�

�� $Q���VHJPHQW�/('�EDUJUDSK�PHWHU�QH[W�WR�WKH�IDGHU�PHWHUV�WKH�VLJQDO�DW
WKH�LQSXW�DPSOLILHU��7KH�PHWHU�KDV�D�SHDN�W\SH�UHVSRQVH��7KH�3HDN�/('��ZKLFK�LV
SRVLWLRQHG�DERYH�WKH�PHWHU��PRQLWRUV�WKH�LQSXW�DPS��(4�RXWSXW�DQG�SRVW�IDGHU
VLJQDOV��DQG�LOOXPLQDWHV�DW��G%�EHIRUH�FOLSSLQJ��

-XPSHU�2SWLRQV

-XPSHU

-�

-�

-�

-�

-�

-�

)XQFWLRQ

$X[���������
3RVW�6RXUFH
0RQR�VWHUHR��/�

$X[���������
3RVW�6RXUFH
0RQR�VWHUHR��5�

$X[���������
3UH�6RXUFH
0RQR�VWHUHR��/�

$X[���������
3UH�6RXUFH
0RQR�VWHUHR��5�

0RQR� 3UH�VRXUFH
VRXUFH� �SUH�IDGH� RU
SUH�HT���/�

0RQR� 3UH�VRXUFH
VRXUFH� �SUH�IDGH� RU
SUH�HT���5�

'HIDXOW

0RQR
�LQ� VWHUHR�� RGG� VHQGV
IURP�/��HYHQ�IURP�5�

0RQR
�LQ� VWHUHR�� RGG� VHQGV
IURP�/��HYHQ�IURP�5�

0RQR
�LQ� VWHUHR�� RGG� VHQGV
IURP�/��HYHQ�IURP�5�

0RQR
�LQ� VWHUHR�� RGG� VHQGV
IURP�/��HYHQ�IURP�5�

SUH�IDGH

SUH�IDGH

��� .��)XQFWLRQDO�'HVFULSWLRQ



5HDU�&RQQHFWRUV

,1387�/()7�DQG�5,*+7�������756�-DFNV�

Tip .............. Signal Hot
Ring ............ Signal Cold
Sleeve ........ Ground

,16(57�32,17�/()7�DQG�5,*+7

Tip .............. Return Signal
Ring ............ Send  Signal
Sleeve ........ Ground

.��)XQFWLRQDO�'HVFULSWLRQ ���



);�5HWXUQ�$X[�0DVWHU�*URXS�2XWSXW�

)RXU�);�5HWXUQ�$X[�0DVWHU�*URXS�2XWSXW� VHFWLRQV�DUH� ILWWHG�� IRUPLQJ�KDOI� WKH
RXWSXW�VHFWLRQ�LQ�WKH�FRQVROH��(DFK�VHFWLRQ�FRQWDLQV�

• D�VWHUHR�HIIHFWV��LQSXW�ZLWK���PP�IDGHU����EDQG�(4�DQG���$X[LOLDU\�VHQGV

• DQ�DX[�PDVWHU�RXWSXW�FRQWURO

• D�JURXS�RXWSXW�VHFWLRQ��ZLWK����PP�IDGHU

7KH�LQSXWV�WR�WKH�JURXS�DQG�DX[�VXPPLQJ�DPSV�FDQ�EH�VZDSSHG��WR�DOORZ�IDGHU
FRQWURO�RI�WKH�DX[LOLDU\�RXWSXWV�

);�5HWXUQ

7KH�6WHUHR�5HWXUQ�VHFWLRQ� LV�FRPSOHWHO\�VHSDUDWH�HOHFWURQLFDOO\� IURP�WKH�JURXS
VHFWLRQ�

� 7KH�LQSXW�VHQVLWLYLW\�LV�VZLWFKDEOH�EHWZHHQ����G%9�DQG���G%X�E\�PHDQV�RI
D�VZLWFK�PRXQWHG�LQWHUQDOO\�RQ�WKH�3&%��7KH�VZLWFK�LV�DFFHVVLEOH�YLD�D�VFUHZGULYHU
KROH�LQ�WKH�IURQW�SDQHO��:KHQ�WKH�VZLWFK�LV�LQ�WKH�´XSµ�SRVLWLRQ��WKH�VHQVLWLYLW\�LV
��G%X�

� 7KH�VLJQDO�WKHQ�SDVVHV�WR�WKH�:,'7+�FRQWURO��ZKLFK�YDULHV�WKH�LPDJH�IURP
PRQR��DQWLFORFNZLVH��WKURXJK�QRUPDO�VWHUHR��FHQWUH�GHWHQW��WR�SKDVH�HQKDQFHG
ZLGH�VWHUHR��FORFNZLVH��

� 7KH���EDQG�(4�VHFWLRQ�JLYHV���G%�FXW�ERRVW�DW���N+]��FRQWUROOHG�E\�WKH�+)
SRW��DQG���+]��FRQWUROOHG�E\�WKH�/)�SRW��7KH�(4�KDV�D�VKHOYLQJ�UHVSRQVH�

� 7KH�HOHFWURQLFDOO\�ODWFKLQJ�62/2�VZLWFK�VZLWFKHV�D�SUH�IDGH��SRVW�(4�PRQR
VXP�RI�WKH�VLJQDO�RQWR�WKH�PRQLWRU�DQG�SKRQHV�RXWSXWV��7KLV�VZLWFK�LV�SDUW�RI�WKH
$872&$1&(/�V\VWHP�DQG�FDQ�EH�FOHDUHG�XVLQJ�62/2�&/($5�RQ�WKH�PDVWHU
PRGXOH��,I�6,3�PRGH�LV�VHOHFWHG�RQ�WKH�PDVWHU�PRGXOH��WKH�EXWWRQ�IXQFWLRQV�DV�VROR
LQ�SODFH��PXWLQJ�DOO�RWKHU�FKDQQHOV��$�VZLWFK��ZKLFK�LV�DFFHVVLEOH�YLD�D�VFUHZGULYHU
KROH��DOORZV�WKH�VWHUHR�UHWXUQ�WR�EH�PDGH�VDIH�IURP�PXWLQJ�LI�DQRWKHU�FKDQQHO�LV
VRORHG��ODWFKLQJ�WKH�VZLWFK�LQ�UHVXOWV�LQ�PXWH�VDIH�

20.0

15.0

10.0

5.0

0.0

-5.0

-10.0

-15.0

-20.0
20 100 1k 10k 20k

dB

Frequency/Hz

FX Return EQ

LF HF

��� .��)XQFWLRQDO�'HVFULSWLRQ



� 7KH�VWHUHR�UHWXUQ�VLJQDO�LV�PXWHG�E\�WKH�&87�VZLWFK��DQG�E\�WKH�0,',�PXWLQJ
V\VWHP��:KHQ� WKH�UHWXUQ� LV�PXWHG� IURP�0,',�FRQWURO�PRGXOH�� WKH�VZLWFK�/('
LOOXPLQDWHV��7KH�UHWXUQ�LV�DVVLJQHG�WR�D�0,',�PXWH�VFHQH�E\�SUHVVLQJ�WKH�&87�VZLWFK
WKHQ�SUHVVLQJ�WKH�6725(�EXWWRQ�RQ�WKH�0,',�FRQWURO�PRGXOH��7KH�35(9,(:�/('
LV�IODVKHG�E\�WKH�0,',�FRQWURO�PRGXOH�ZKHQ�SUHYLHZ�PRGH�LV�VHOHFWHG��WR�LQGLFDWH
WKDW�WKH�UHWXUQ�LV�DVVLJQHG�WR�D�VHOHFWHG�PXWH�VFHQH��

� 7KH�UHWXUQ�OHYHO�LV�FRQWUROOHG�E\�WKH�IDGHU��DQG�LV�VHQW�YLD�WKH�EDODQFH�FRQWURO
WR�WKH�0,;��012���������������������EXWWRQV��ZKLFK�FRQWURO�URXWLQJ�WR�WKH�VWHUHR
PL[��PRQR��FHQWUH��DQG���JURXS�EXVVHV�

� 7KH�%$/DQFH�FRQWURO�YDULHV�WKH�UHODWLYH�OHYHOV�RI�OHIW�DQG�ULJKW�FKDQQHOV��:KHQ
URWDWHG�IXOO\�LQ�RQH�GLUHFWLRQ�IURP�WKH�FHQWUH�SRVLWLRQ��WKH�OHYHO�RI�RQH�FKDQQHO�LV
LQFUHDVHG�E\����G%��ZKLOH�WKH�RWKHU�FKDQQHO�LV�UHGXFHG�WR�]HUR��(DFK�FKDQQHO�KDV
XQLW\�JDLQ�ZKHQ�WKH�FRQWURO�LV�FHQWUHG�

� 7ZR�$X[�VHQG�FRQWUROV��$8;���DQG�$8;���URXWH�D�PRQR�VXP�RI�HLWKHU�WKH
SUH�IDGH�SRVW��FXW��RU�SRVW�IDGH�VLJQDOV��VHOHFWDEOH�IRU�HDFK�$X[�E\�LQWHUQDO�MXPSHUV�
WR�WKH�$X[���DQG���EXVVHV��7KH�����EXWWRQ�VZLWFKHV�WKH�SRWV�WR�IHHG�$X[�EXVVHV��
DQG���LQVWHDG��6HH�WKH�MXPSHU�VHWWLQJV�RQ�WKH�QH[W�SDJH�IRU�GHWDLOV��

$8;�0$67(5

7KH�$X[LOLDU\�PDVWHU�LV�VHSDUDWH�IURP�WKH�JURXS�VHFWLRQ�

� 7KH�RXWSXW�OHYHO�LV�FRQWUROOHG�E\�WKH�$8;�OHYHO�FRQWURO��7KH�JDLQ�LV���G%�ZKHQ
IXOO\�FORFNZLVH�

�� 7KH�$)/�EXWWRQ�VZLWFKHV�WKH�SRVW�IDGHU�VLJQDO�WR�WKH�PRQLWRU�SKRQHV�RXWSXW�
7KH�VZLWFK�LV�SDUW�RI�WKH�DXWRFDQFHO�DQG�VROR�FOHDU�V\VWHP��EXW�LV�QRW�SDUW�RI�WKH�6,3
V\VWHP�

�� 7KH�6:$3�VZLWFK�UHYHUVHV�WKH�EXV�IHHG�WR�WKH�JURXS�DQG�DX[�VXPPLQJ�DPSV�
VR�WKDW�WKH�DX[�EXV�LV��FRQWUROOHG�E\�WKH����PP�IDGHU��DQG�DOVR�IHG�YLD�WKH�LQVHUW
SRLQW��7KH�PHWHU�IHHG�LV�DOZD\V�IURP�WKH����PP�IDGHU�RXWSXW��DOORZLQJ�DX[�VLJQDOV
WR�EH�PHWHUHG�ZKHQ�LQ�´VZDSµ�PRGH��7KH�JURXS�WR�PL[�URXWLQJ�DQG�SDQ�FRQWUROV�
DQG�JURXS�WR�PRQR�URXWLQJ��DOZD\V�VWD\�ZLWK�WKH�JURXS�VLJQDO��7KH�PDWUL[�IHHG�PD\
EH�MXPSHU�FRQILJXUHG�WR�IROORZ�JURXS�RU�WR�IROORZ�WKH�OLQHDU�IDGHU��6HH�WKH�GLDJUDP
EHORZ�

GRP
O/P

AUX
O/P

AUX
BUS

SWAP SWAP

GRP
BUS

INSERT

GRP TO MIX
jumper

selectable

FEED TO MTX

GRP TO MONO

.��)XQFWLRQDO�'HVFULSWLRQ ���



*URXS�0DVWHU

�� 7KH�JURXS�IDGHU�FRQWUROV�WKH�OHYHO�RI�WKH�VLJQDO�IURP�WKH�VXPPLQJ�DPSOLILHU�IHG
WR�WKH�LQVHUW�VHQG��ZLWK���G%�JDLQ�DW�WKH�WRS�RI�WKH�IDGHU�

7KH�LQVHUW�SRLQW�LV�SUH�IDGH�

�� 7KH�HOHFWURQLFDOO\�ODWFKLQJ�$)/�VZLWFK�IHHGV�WKH�SRVW�IDGH�JURXS�VLJQDO�WR�WKH
PRQLWRU�RXWSXW�DQG�SKRQHV�RXWSXW�

,I�VROR�$872�&$1&(/�LV�VHOHFWHG�RQ�WKH�PDVWHU�PRGXOH��WKHQ�WKH�$)/�ZLOO�FDQFHO
DQ\�RWKHU�DFWLYH�62/2V�RU�$)/V��7KH�$)/�PD\�DOVR�EH�FOHDUHG�ZLWK�WKH�PDVWHU
62/2�&/($5�IXQFWLRQ��$)/�GRHV�QRW�DFWLYDWH�WKH�6,3�V\VWHP�

�� 7KH�&87�VZLWFK�PXWHV�WKH�VLJQDO�WR�WKH�JURXS�RXWSXW�DQG�VWHUHR�PL[�EXV��LI
VHOHFWHG��� 7KH� 35(9,(:� /('� LV� IODVKHG� E\� WKH� 0,',� FRQWURO� PRGXOH� ZKHQ
35(9,(:�PRGH� LV� VHOHFWHG�� WR� LQGLFDWH� WKDW� WKH� FKDQQHO� LV�SURJUDPPHG� LQWR� D
VHOHFWHG�PXWH�VFHQH�

�� 7KH�0,;�VZLWFK�URXWHV�WKH�SRVW�IDGH�JURXS�VLJQDO�WR�WKH�OHIW�DQG�ULJKW�VWHUHR
PL[�EXVVHV��YLD�WKH�3$1�FRQWURO��ZKLFK�KDV�D����G%�FHQWUH�GURS�

�� 7KH�012�VZLWFK��LOOXPLQDWHG��JUHHQ�/('��URXWHV�WKH�SRVW�IDGH�JURXS�VLJQDO
WR�WKH�PRQR�EXV��7KH�SDQ�SRW�KDV�QR�HIIHFW�RQ�WKH�PRQR�EXV�VLJQDO�

0HWHULQJ

7KH�JURXS�RXWSXW�OHYHO�LV�PHWHUHG��SRVW�IDGHU��E\�WKH�98�PHWHUEULGJH��7KH�PHWHU
LV�FDOLEUDWHG�IRU�298�DW��G%X�RXWSXW�

�� 7KH�5(7�VZLWFK�VZLWFKHV�WKH�PHWHU�WR�UHDG�WKH�VWHUHR�UHWXUQ�/HIW�DQG�5LJKW
VLJQDOV��WKH�KLJKHVW�RI�OHIW�RU�ULJKW��SRVW�(4���LQVWHDG�RI�WKH�JURXS�RXWSXW��

-XPSHU�2SWLRQV

-XPSHU

-03�

-03�

-03��

-03��

)XQFWLRQ

)HHG�WR�PDWUL[
3RV�����SRVW�IDGH
3RV�����IROORZ�JURXS

*URXS�&87�/DWFK
)LWWHG� �� 0,',� 0XWH
6DIH

);�)HHG�WR�$X[������
3UH�IDGH�RU�
3RVW�IDGH

);�)HHG�WR�$X[������
3UH�IDGH�RU�
3RVW�IDGH

'HIDXOW

3RV�����IROORZ�JURXS

127�)LWWHG�

3RVW�IDGH

3RVW�IDGH

���� .��)XQFWLRQDO�'HVFULSWLRQ



5HDU�&RQQHFWRUV

);�,1387�/�5�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Signal Cold
Sleeve ........ Ground

,16(57�32,17�������756�-DFN�

Tip .............. Return signal
Ring ............ Send signal
Sleeve ........ Ground

*5283�287387����SLQ�PDOH�;/5�

Pin  1 .......... Ground
Pin 2 ........... Signal Hot
Pin 3 ........... Signal Cold

$8;�287387�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Signal Cold
Sleeve ........ Ground

.��)XQFWLRQDO�'HVFULSWLRQ ����



0DWUL[�2XWSXW�$X[�0DVWHU�*URXS�2XWSXW�

)RXU�0DWUL[�2XWSXW�$X[�0DVWHU�*URXS�2XWSXW� VHFWLRQV� DUH� ILWWHG�� IRUPLQJ� WKH
VHFRQG�KDOI�RI�WKH�RXWSXW�VHFWLRQ��(DFK�VHFWLRQ�PRGXOH�FRQWDLQV�

• ��[��PDWUL[�RXWSXW�VHFWLRQ

• DQ�DX[�PDVWHU�RXWSXW�FRQWUROV�

• D�JURXS�RXWSXW�VHFWLRQ��ZLWK����PP�IDGHU

7KH�LQSXWV�WR�WKH�JURXS�DQG�DX[�VXPPLQJ�DPSV�FDQ�EH�VZDSSHG��WR�DOORZ�IDGHU
FRQWURO�RI�WKH�DX[LOLDU\�RXWSXWV�

0DWUL[

7KH�0DWUL[�2XWSXW�VHFWLRQ�LV�VHSDUDWH�HOHFWURQLFDOO\�IURP�WKH�JURXS�VHFWLRQ�

� 7KH�LQSXWV�WR�WKH�PDWUL[�VHFWLRQ�DUH�FRQWUROOHG�E\�WKH�HOHYHQ�UHFHLYH�SRWV�
7KHVH�FRQWURO�WKH�FRQWULEXWLRQ�IURP�WKH���JURXS�RXWSXWV��OHIW�DQG�ULJKW�PL[�DQG
PRQR��FHQWUH��RXWSXWV�

� 7KH�RXWSXW�VLJQDO�LV�FRQWUROOHG�E\�WKH�0$75,;�PDVWHU�URWDU\�IDGHU�

� 7KH�$)/�VZLWFK�VZLWFKHV�WKH�SRVW�IDGH�RXWSXW�WR�WKH�PRQLWRU�SKRQHV�RXWSXWV�
7KLV�VZLWFK�LV�QRW�SDUW�RI�WKH�6,3�V\VWHP�

� 7KH�PDWUL[�RXWSXW�VLJQDO�LV�PXWHG�E\�WKH�&87�VZLWFK��DQG�E\�WKH�0,',�PXWLQJ
V\VWHP��:KHQ�WKH�PDWUL[� LV�PXWHG� IURP�0,',�FRQWURO�PRGXOH�� WKH�VZLWFK�/('
LOOXPLQDWHV�� 7KH� 35(9,(:� /('� LV� IODVKHG� E\� WKH� 0,',� FRQWURO� PRGXOH� ZKHQ
SUHYLHZ�PRGH�LV�VHOHFWHG��WR�LQGLFDWH�WKDW�WKH�PDWUL[�LV�DVVLJQHG�WR�D�VHOHFWHG�PXWH
VFHQH�

7KH�PDWUL[� LV�DVVLJQHG�WR�D�0,',�PXWH�VFHQH�E\�SUHVVLQJ�WKH�&87�VZLWFK�WKHQ
SUHVVLQJ�6725(�RQ�WKH�0,',�FRQWURO�PRGXOH�

0HWHULQJ

7KH�JURXS�RXWSXW�OHYHO�LV�PHWHUHG��SRVW�IDGHU��E\�WKH�98�PHWHUEULGJH��7KH�PHWHU
LV�FDOLEUDWHG�IRU�298�DW��G%X�RXWSXW�

� 7KH�07;�VZLWFK�VZLWFKHV�WKH�PHWHU�WR�UHDG�WKH�0DWUL[�2XWSXW�OHYHO��LQVWHDG
RI�WKH�JURXS�RXWSXW�

$X[�0DVWHU

6HH�WKH�GHVFULSWLRQ�RQ�SDJH����

*URXS�0DVWHU

6HH�WKH�GHVFULSWLRQ�RQ�SDJH�����

���� .��)XQFWLRQDO�'HVFULSWLRQ



-XPSHU�2SWLRQV

5HDU�&RQQHFWRUV

MATRIX OUTPUT (3 pin male XLR)
Pin  1 .......... Ground
Pin 2 ........... Signal Hot
Pin 3 ........... Signal Cold

-XPSHU

-03�

-03�

-03���

)XQFWLRQ

)HHG�WR�PDWUL[
3RV�����SRVW�IDGH
3RV�����IROORZ�JURXS

*URXS�&XW�/DWFK
)LWWHG� �� 0,',� 0XWH
6DIH

0DWUL[�&87�/DWFK
)LWWHG� �� 0,',� 0XWH
6DIH

'HIDXOW

3RV�����IROORZ�JURXS

127�)LWWHG�

127�)LWWHG�

12

.��)XQFWLRQDO�'HVFULSWLRQ ����



0DVWHU�6HFWLRQ

7KH�PDVWHU�VHFWLRQ�FRQWDLQV�WKH�VWHUHR�PL[�RXWSXW��WKH�RSHUDWRU·V�KHDGSKRQHV�DQG
PRQLWRU� VSHDNHU�RXWSXWV�� D�SLQN�QRLVH�VLQH�ZDYH� WHVW�RVFLOODWRU�� WKH� VROR�PRGH
FRQWUROV�DQG�PDVWHU�VROR�FOHDU� IXQFWLRQ�� LQWHUQDO�H[WHUQDO�WDONEDFN�IXQFWLRQV�DQG
368�VWDWXV�LQGLFDWRU�/('V�

0DLQ�2XWSXWV

� 7KHUH�DUH�WZR�PDVWHU�IDGHUV��WKHVH�PD\�EH�VHW�E\�WKH�)DGHU�0RGH�VZLWFK�
ZKLFK�LV�DFFHVVLEOH�WKURXJK�D�VFUHZGULYHU�KROH�LQ�WKH�IURQW�SDQHO��WR�ZRUN�LQ�RQH
RI�WZR�PRGHV�

• /�5���0RQR�� LQ�WKLV�PRGH�WKH�PDLQ� OHIW�DQG�ULJKW�RXWSXWV�DUH�FRQWUROOHG
WRJHWKHU�E\�WKH�OHIW�IDGHU��DQG�WKH�PRQR�RXWSXW�LV�FRQWUROOHG�E\�WKH�ULJKW
IDGHU�

• /� �� 5�� WKLV� DOORZV� \RX� WR� FRQWURO� WKH�PDLQ� OHIW� DQG�PDLQ� ULJKW� RXWSXWV
LQGLYLGXDOO\��ZLWK�WKH�PRQR�RXWSXW�KDYLQJ�QR�IDGHU�FRQWURO��LWV�OHYHO�LV�IL[HG
DW��G%�

7KH�DGMDFHQW�/('V�VKRZ�DW�D�JODQFH�ZKLFK�PRGH�LV�VHOHFWHG�

7KH�VRXUFH�RI�WKH�PRQR�IDGHU�LV�QRUPDOO\�WKH�PRQR�EXV�LWVHOI��EXW�LQWHUQDO�MXPSHUV
DOORZ�WKLV�WR�EH�FKDQJHG�WR�EH�D�GHULYHG�PRQR�VXP�RI�WKH�SUH�IDGH��SRVW�LQVHUW�
OHIW�DQG�ULJKW�VLJQDOV��7KH�OHIW�ULJKW�VXP�LV�IHG�WR�WKH�PRQR�RXWSXW�DIWHU�WKH�PRQR
LQVHUW�UHWXUQ��ZKLFK�LV�WKHQ�GLVFRQQHFWHG��7KH�PRQR�LQVHUW�VHQG�FDQ�VWLOO�IXQFWLRQ
DV�D�SUH�IDGH�RXWSXW� IURP�WKH�PRQR�EXV�HYHQ�ZKHQ�WKH�PDLQ�RXWSXW�KDV�EHHQ
MXPSHUHG�WR�/�5�VXP�

��7UDFN�5HWXUQV

7KHUH�DUH�WZR���WUDFN�UHWXUQ�LQSXWV���7.$�DQG��7.%

� $�VZLWFK�ZKLFK�LV�DFFHVVLEOH�WKURXJK�D�VFUHZGULYHU�KROH�DOORZV�WKH�VHQVLWLYLW\
RI�ERWK�LQSXWV�WR�EH�VHW�WR�HLWKHU���G%X�RU����G%9��:KHQ�WKH�VZLWFK�LV�LQ�WKH
´XSµ�SRVLWLRQ��WKH�VHQVLWLYLW\�LV���G%X�

� 7KH�%�EXWWRQ�VHOHFWV�RQH�RU�WKH�RWKHU�RI�WKH���WUDFN�LQSXWV�

� 7KH�VHOHFWHG�VLJQDO�LV�IHG�WR�WKH�VLJQDO�WR�WKH���7UDFN�/HYHO�FRQWURO�

� 7KH�0,;�EXWWRQ�URXWHV�WKH�VLJQDO�WR�WKH�VWHUHR�PL[�RXWSXWV��SRVW�WKH�PDVWHU
IDGHUV�

� 7KH�VHOHFWHG���WUDFN�LQSXW�FDQ�EH�PRQLWRUHG�RQ�WKH�PRQLWRU�SKRQHV�RXWSXWV
EHIRUH�LW� LV�URXWHG�WR�PL[��E\�SUHVVLQJ�WKH��75.�EXWWRQ�RQ�WKH�PRQLWRU�RXWSXW
VHFWLRQ�

���� .��)XQFWLRQDO�'HVFULSWLRQ



6ROR�6\VWHP

$�VROR�V\VWHP�RI�SUH�IDGH��3)/��IRU�LQSXWV��DQG�DIWHU�IDGH��$)/��IRU�RXWSXWV��IHHGV
WKH�PRQLWRU� DQG� SKRQHV� RXWSXWV��1RUPDOO\�� DOO� DFWLYH� 3)/� DQG�$)/� VLJQDOV� DUH
VXPPHG�WRJHWKHU�DQG�IHG�WR�WKH�PRQLWRU�DQG�SKRQHV�RXWSXWV��7KLV�RYHUULGHV�WKH
VWHUHR�PL[�RU���WUDFN�VLJQDO�ZKLFK�LV�QRUPDOO\�IHG�WR�WKH�PRQLWRU�SKRQHV�RXWSXW�

� 7KH�3)/�$)/�75,0�FRQWURO�JLYHV������G%�RI�OHYHO�WULP�IRU�3)/�$)/�VLJQDOV�

� 7KH�62/2�&/5�EXWWRQ�OLJKWV�ZKHQ�DQ\�3)/��RU�$)/�LV�DFWLYH��SUHVVLQJ�LW�ZLOO
FOHDU�D�3)/�RU�$)/�

� :KHQ�$872�&$1&(/�LV�DFWLYDWHG�E\�WKH�(1%/�EXWWRQ��SUHVVLQJ�DQ\�$)/
RU�62/2�EXWWRQ�ZLOO�FDQFHO�DQ\�RWKHU�ZKLFK�LV�FXUUHQWO\�DFWLYH��VR�RQO\�RQH�$)/�RU
62/2�FDQ�EH�DFWLYH�DW�RQFH�

�� 7KH� 6,3� �6ROR�,Q�3ODFH�� EXWWRQ� GLVDEOHV� WKH� DXWRPDWLF� VZLWFKLQJ� RI� WKH
PRQLWRU�SKRQHV�RXWSXWV�WR�WKH�3)/�$)/�VLJQDO��DQG�FDXVHV�D�VROR�PXWH�EXV�WR�EH
DFWLYDWHG�ZKHQ�DQ\�PRQR�RU�VWHUHR�LQSXW�RU�VWHUHR�UHWXUQ�KDV�LWV�62/2�EXWWRQ
SUHVVHG��7KH�VROR�PXWH�EXV�WKHQ�PXWHV�DOO�RWKHU�FKDQQHOV�H[FHSW�WKRVH�ZKLFK�KDYH
HLWKHU�EHHQ�MXPSHU�SURJUDPPHG�WR�EH�´6$)(µ��RU�KDYH�WKHLU�RZQ�62/2�EXWWRQV
SUHVVHG��7KH�*URXS�DQG�$X[�RXWSXW�$)/V�GR�QRW�WULJJHU�WKH�VROR�LQ�SODFH�V\VWHP�

:$51,1*��%HFDXVH�6ROR�,Q�3ODFH�ZRUNV�E\�PXWLQJ�FKDQQHOV�LW�FDQQRW�EH�XVHG�GXULQJ
D�SHUIRUPDQFH��(QVXUH�WKDW�WKH�6,3�EXWWRQ�LV�WXUQHG�RII�DIWHU�WKH�VRXQG�FKHFN�

7KH�FXUUHQW�VROR�VLJQDO�LV�PHWHUHG�E\�WKH�PRQR��FHQWUH��98�PHWHU��VHH�́ PHWHULQJµ
EHORZ�

0RQLWRU�DQG�+HDGSKRQHV�2XWSXWV

�� 7KH�0RQLWRU�2XWSXWV�DQG�+HDGSKRQHV�RXWSXW�VKDUH�D�FRPPRQ�VLJQDO�VRXUFH
DQG�DUH�FRQWUROOHG�E\�WKH�0RQLWRU�3KRQHV�/HYHO�FRQWURO�

7KH�SKRQHV�RXWSXW�VRFNHW�LV�D�VWHUHR������MDFN�PRXQWHG�XQGHUQHDWK�WKH�DUP�UHVW�
7KH�VLJQDO�VRXUFH�IRU�WKHVH�RXWSXWV�LV�VHOHFWHG�XVLQJ�WKH��75.�EXWWRQ��VHH�LWHP�����,I
WKLV�LV�QRW�SUHVVHG��WKH�SRVW�IDGH�VWHUHR�PL[�VLJQDO�LV�IHG�WR�WKH�PRQLWRU�RXWSXWV��,I��75.
LV�SUHVVHG��WKH�SRVW�IDGH�VLJQDO�IURP�WKH���7UDFN�UHWXUQ�VHFWLRQ�LV�IHG�WR�WKH�PRQLWRU
RXWSXWV��$Q\�62/2�RU�$)/�RSHUDWLRQ�ZLOO�RYHUULGH�WKH�PL[�RU���WUDFN�VLJQDO�

0HWHULQJ

7ZR�98�PHWHUV�LQ�WKH�RYHUEULGJH�UHDG�WKH�SRVW�IDGH�VWHUHR�PL[�RU���WUDFN�UHWXUQ
OHYHOV��$�WKLUG�98�PHWHU�UHDGV�WKH�SRVW�IDGH�PRQR��FHQWUH��OHYHO��,I�D�62/2�RU�$)/
LV�RSHUDWHG��WKH�PRQR��FHQWUH��PHWHU�VZLWFKHV�WR�GLVSOD\�WKH�3)/�$)/�OHYHO��SUH
WKH�VROR�WULP�FRQWURO��

7DONEDFN

7KH�WDONEDFN�V\VWHP�DOORZV�FRPPXQLFDWLRQ�E\�WKH�RSHUDWRU�WR�WKH�*URXS�DQG�$X[
RXWSXWV��DQG�WR�DQG�IURP�WKH�IURQW�RI�KRXVH��)2+��FRQVROH�

�� 7KH�7$/.%$&.�SRW�FRQWUROV�WKH�OHYHO�RI�WKH�WDONEDFN�PLF�LQSXW��IURP�D���SLQ
;/5�RQ�WKH�PDVWHU�PRGXOH�IURQW�SDQHO��7KH�VHQVLWLYLW\�RI�WKH�PLF�LQSXW�LV�YDULDEOH
EHWZHHQ����G%X�DQG����G%X�

.��)XQFWLRQDO�'HVFULSWLRQ ����



�� 7KH�(;7� EXWWRQ� LQLWLDWHV� WDONEDFN� WR� WKH�PRQLWRU� FRQVROH�XVLQJ� D� 6RXQGFUDIW
SURSULHWDU\�V\VWHP��WKH�WDONEDFN�PLF�VLJQDO�LV�VZLWFKHG�WR�WKH�(;7�287�;/5��ZLWK�D
���Y�'&�FRPPRQ�PRGH�YROWDJH�WR�VLJQDO�WKH�0RQLWRU�FRQVROH��H�J��60����������
RU� 'HOWD� 0RQLWRU�� WKDW� WDONEDFN� LV� RFFXUULQJ�� $Q� LQWHUQDO� MXPSHU� GLVDEOHV� WKH
FRPPRQ�PRGH� '&� YROWDJH�� WR� DOORZ� XVH� ZLWK� QRQ�6RXQGFUDIW� GHVNV�� ,I� D� ��9
FRPPRQ�PRGH�YROWDJH�LV�GHWHFWHG�RQ�WKH�7%�,1�;/5��LQGLFDWLQJ�WDONEDFN�IURP�WKH
PRQLWRU�FRQVROH��WKHQ�WKH�7%�,1�VLJQDO�LV�VZLWFKHG�WR�WKH�·SKRQHV�RXWSXW��GLPPLQJ
WKH�H[LVWLQJ�VLJQDO�E\���G%��7KH�(;7�VZLWFK�DOVR� OLJKWV�

�� 7KH� $8;� ���� EXWWRQ� URXWHV� WKH� WDONEDFN� PLFURSKRQH� VLJQDO� WR� WKH� ���
$X[LOLDU\�EXVVHV�

�� 7KH� $8;� ���� EXWWRQ� URXWHV� WKH� WDONEDFN� PLFURSKRQH� VLJQDO� WR� WKH� ���
$X[LOLDU\�EXVVHV�

�� 7KH�*53�EXWWRQ�URXWHV�WKH�WDONEDFN�PLF�VLJQDO�WR�WKH���*URXS��EXVVHV�

2VFLOODWRU

�� 7KH�RVFLOODWRU��DFWLYDWHG�E\�WKH�21�VZLWFK��SURGXFHV�SLQN�QRLVH�

�� 7KH�721(� EXWWRQ� VZLWFKHV� WKH� VLJQDO� IURP�SLQN�QRLVH� WR� VLQH�ZDYH��ZLWK
IUHTXHQF\�YDULDEOH�EHWZHHQ���+]�DQG��N+]�E\�WKH�)5(4�SRW��7KH�;���EXWWRQ
LQFUHDVHV�WKH�IUHTXHQF\�XS�WR����+]�DQG���N+]�

�� 7KH�RVFLOODWRU�VLJQDO�LV�IHG�WR�WKH�JURXS��DX[��VWHUHR�DQG�PRQR�PL[�EXVVHV��DQ\
RI� WKHVH� FDQ� EH� GLVDEOHG� XVLQJ� LQWHUQDO� MXPSHUV�� 7KH� RVFLOODWRU� RXWSXW� LV� DOVR
DYDLODEOH���RQ�D�EDODQFHG������MDFN�RQ�WKH�UHDU�FRQQHFWRU�SDQHO��7KH�/(9(/�SRW
DGMXVWV�WKH�OHYHO�IURP�RII�WR���G%�DERYH�QRPLQDO�

368�6WDWXV�,QGLFDWRUV

�� 7KH�WKUHH�368�6WDWXV�,QGLFDWRU�/('V�VKRZ�WKDW�WKH�368�UDLOV�����Y��������Y
>ERWK�VHWV�RI�UDLOV@�DQG���9��DUH�ZRUNLQJ�

���� .��)XQFWLRQDO�'HVFULSWLRQ



-XPSHU�2SWLRQV

-XPSHU

-03�

-03�

-03�

-03�

-03�

-03�

)XQFWLRQ

)2+�2XW�'&�9ROWDJH
(QDEOHG�GLVDEOHG�

2VFLOODWRU� URXWLQJ� WR
*URXSV
(QDEOHG�GLVDEOHG�

2VFLOODWRU� URXWLQJ� WR
$X[
(QDEOHG�GLVDEOHG�

2VFLOODWRU� URXWLQJ� WR
0,;�/�5
(QDEOHG�GLVDEOHG�

2VFLOODWRU� URXWLQJ� WR
0212
(QDEOHG�GLVDEOHG�

0RQR�2XWSXW�6RXUFH
0RQR�EXV�RU�/�5�6XP

'HIDXOW

(QDEOHG

(QDEOHG

(QDEOHG

(QDEOHG

(QDEOHG

0RQR�%XV
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5HDU�&RQQHFWRUV

(;7(51$/�7$/.%$&.�,1��7$/.%$&.�0,&�,1����SLQ�IHPDOH�;/5�

Pin 1 ........... Ground
Pin 2 ........... Signal Hot
Pin 3 ........... Signal Cold

,16(57�32,176�������756�-DFN�

Tip .............. Return signal
Ring ............ Send signal
Sleeve ........ Ground

��75$&.�5(78516�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Signal Cold
Sleeve ........ Ground

021,725�2873876�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Ground Sense
Sleeve ........ Ground

0,;�/�5�0212�2873876���7$/.%$&.�287���SLQ�PDOH�;/5�

Pin 1 ........... Ground
Pin 2 ........... Signal Hot
Pin 3 ........... Signal Cold

26&,//$725�287387�������756�-DFN�

Tip .............. Signal Hot
Ring ............ Signal Cold
Sleeve ........ Ground

3+21(6�287387�������756�-DFN���PRXQWHG�XQGHU�WKH�DUP�UHVW�

Tip .............. Left Signal
Ring ............ Right Signal
Sleeve ........ Ground
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,QWURGXFWLRQ

7KH�0,',��6FHQH�6HW�PRGXOH�SURYLGHV� WZR�PDLQ� IXQFWLRQV�� WKH�0XWH�6FHQHV�&RQWUROOHU�� DQG� WKH�0XWH�*URXSLQJ
6\VWHP

0XWH�6FHQHV�&RQWUROOHU

7KLV�DOORZV�WKH�VWDWXV�RI�DOO�WKH�LQSXW�DQG�RXWSXW�FXW�VZLWFKHV�WR�EH�PHPRULVHG��DQG�VWRUHG��LQ�EDWWHU\�EDFNHG�PHPRU\
ZLWKLQ�WKH�FRQVROH��DV�RQH�RU�PRUH�́ VQDSVKRWVµ�RU�0XWH�6FHQHV��8S�WR�����VFHQHV�DUH�SRVVLEOH�LQWHUQDOO\��PRUH�DUH�SRVVLEOH
LI�D�0,',�6\V([�GDWD�ILOHU�GHYLFH�LV�XVHG�WR�RII�ORDG�WKH�FRQVROH·V��LQWHUQDO�PHPRU\�

0XWH�*URXSLQJ�6\VWHP

7KH�0XWH�*URXSLQJ�6\VWHP�ZRUNV�LQGHSHQGHQWO\�RI�WKH�0XWH�6FHQHV�&RQWUROOHU��,W�DOORZV�XS�WR���PXWH�JURXSV�WR�EH�VHW
XS�DQG�XVHG�LQ�WKH�VDPH�ZD\�WKDW�FRQYHQWLRQDO�PXWH�JURXSV�ZRXOG�EH�

0,',�&RQWURO

7KH� LQWHJUDWLRQ�RI�0,',�ZLWKLQ� WKH�V\VWHP� IXUWKHU�H[WHQGV� WKH�SRZHU�RI� WKH�´6FHQH�6HWµ�DXWRPDWLRQ��EHFDXVH�0,',
SURJUDP�FKDQJHV�FDQ�EH�VHQW�RXW�DXWRPDWLFDOO\�DV�D�0XWH�6FHQH�LV�VHOHFWHG��RU�´5HFDOOHGµ��DQG�WKHVH�FDQ�EH�XVHG�WR�VHOHFW
UHOHYDQW�SDWFKHV�RQ�RXWERDUG�);�GHYLFHV��HWF��$OWHUQDWLYHO\��E\�RQO\�VWRULQJ�SURJUDP�FKDQJH�PHVVDJHV�DQG�OHDYLQJ�WKH
FRQVROH�PXWHV�WKH�VDPH�LQ�HDFK�VFHQH��WKH�V\VWHP�FDQ�EH�XVHG�VLPSO\�WR�FKDQJH�);�SURJUDPV�IURP�WKH�FRQVROH�

7KH�V\VWHP�ZLOO�DOVR�UHVSRQG�WR�LQFRPLQJ�SURJUDP�FKDQJH�PHVVDJHV��VR�WKH�FRQVROH�FDQ�EH�VWHSSHG�WKURXJK�LWV�PXWH
VFHQHV�E\�UHPRWH�FRQWURO��RU�DXWRPDWLFDOO\�E\�D�0,',�VHTXHQFHU�LI�QHFHVVDU\�

7KH�0,',�FDSDELOLWLHV�DOVR�LQFOXGH�WKH�VHQGLQJ�DQG�UHFHLYLQJ�RI�0,',�1RWH�2Q�DQG�1RWH�2II�PHVVDJHV�IURP�HDFK�PXWH
VZLWFK�RQ�WKH�FRQVROH��VR�WKDW�PXWLQJ�D�FKDQQHO�ZLOO�VHQG�RXW�D�1RWH�2II�FRPPDQG�DQG�XQ�PXWLQJ�ZLOO�VHQG�D�1RWH�2Q�
�2U��ZRUNLQJ�LQ�UHYHUVH��FKDQQHOV�FDQ�EH�WXUQHG�RQ�DQG�RII�E\�VHQGLQJ�1RWH�PHVVDJHV�LQWR�WKH�FRQVROH���$�XVHIXO�DSSOLFDWLRQ
RI�WKLV�IDFLOLW\�ZRXOG�EH�WR�WULJJHU�DQ�RXWERDUG�VDPSOHU�E\�XQ�PXWLQJ�WKH�LQSXW�FKDQQHO�WR�ZKLFK�LW�LV�FRQQHFWHG��3UHVVLQJ
WKH�PXWH�VZLWFK�RQ�WKH�FRQVROH�ZRXOG�WKHQ�KDYH�WKH�GXDO�IXQFWLRQ�RI�WXUQLQJ�RQ�WKH�DXGLR�LQSXW�IURP�WKH�VDPSOHU��DQG
SOD\LQJ�WKH�DFWXDO�VRXQG�HIIHFW�

7KH�SRVVLELOLWLHV�DUH�DOPRVW�HQGOHVV�ZLWK�0,',�FRQWURO��DV�PRUH�DQG�PRUH�HTXLSPHQW�LQFOXGHV�D�0,',�LQWHUIDFH��

7KH�IROORZLQJ�SDJHV�JLYH�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�DFWXDOO\�XVLQJ�WKH�0,',�6FHQH�6HW�PRGXOH�

���� .��$XWRPDWLRQ



0XWH�6FHQHV�0XWH�*URXSV�	�0,',�6HFWLRQ

7KLV�PRGXOH�KDV�WZR�GLVWLQFW�IXQFWLRQDO�DUHDV��7KH�0XWH�6FHQHV�&RQWUROOHU�DQG�WKH
0����EXWWRQV��VRPH�FRQWUROV�DUH�VKDUHG�E\�WKHVH�WZR�DUHDV��

0XWH�6FHQHV�&RQWUROOHU

7KH�0XWH�6FHQHV�FRQWUROOHU�LV�DEOH�WR�VWRUH�WKH�&XWV��PXWHV��IRU�XS�WR�����GLIIHUHQW
VFHQHV����WR�������7KHUH�LV�D�IXUWKHU��QRQ�VWDQGDUG��VFHQH�FDOOHG�$//�ZKLFK�DSSHDUV
RQ�WKH�GLVSOD\�EHWZHHQ�����DQG����7KLV�DOORZV�\RX�WR�VWRUH�WKH�VDPH�FXWV�LQ�DOO�RI
WKH�VFHQHV���WR������VHH�SDJH��������,Q�DGGLWLRQ��0,',�3URJUDP�&KDQJH�ZLWK�FKDQQHO
PD\�EH�VWRUHG�IRU�HDFK�VFHQH�

� 7KH� ��GLJLW� ��VHJPHQW� GLVSOD\�� 7KLV� SULPDULO\� GLVSOD\V� WKH� FXUUHQW� VFHQH
QXPEHU��LQIRUPDWLRQ�UHODWLQJ�WR�WKH�VFHQH�QXPEHU��DQG�LQIRUPDWLRQ�UHODWLQJ�WR�WKH
0,',�FRQWUROV���,W�LV�DOVR�XVHG�WR�GLVSOD\�WKH�SUHYLHZ�VFHQH�QXPEHU��LQGLFDWH�ZKHQ
FKDQJHV�WR�WKH�FXWV�KDYH�EHHQ�PDGH��E\�IODVKLQJ�WKH�GHFLPDO�SRLQWV���DQG�LW�LV�XVHG
WR�SURPSW�WKH�XVHU�IRU�FRQILUPDWLRQ�WKDW�FKDQJHV�DUH�WR�EH�VWRUHG�

� 7KH�8S�NH\�LV�XVHG�WR�LQFUHPHQW�WKH�VFHQH�QXPEHU�DV�VKRZQ�LQ�WKH���VHJPHQW
GLVSOD\��,W�LV�DOVR�XVHG�DV�D�´<HVµ�EXWWRQ�WR�FRQILUP�WKDW�\RX�ZLVK�WR�VWRUH�FKDQJHV�
+ROGLQJ�WKH�NH\�GRZQ�IRU�ORQJHU�WKDQ�RQH�VHFRQG�ZLOO�FDXVH�WKH�GLVSOD\�WR�LQFUHPHQW
DW�KLJK�VSHHG�

� 7KH�'RZQ� NH\� LV� XVHG� WR� GHFUHPHQW� WKH� VFHQH� QXPEHU� DV� VKRZQ� LQ� WKH
��VHJPHQW�GLVSOD\��,W�LV�DOVR�XVHG�DV�D�́ 1Rµ�EXWWRQ�WR�DOORZ�\RX�QRW�WR�VWRUH�FKDQJHV�
+ROGLQJ� WKH� NH\� GRZQ� IRU� ORQJHU� WKDQ� RQH� VHFRQG� ZLOO� FDXVH� WKH� GLVSOD\� WR
GHFUHPHQW�DW�KLJK�VSHHG�

� :KHQHYHU� WKH�8S�RU�'RZQ�NH\� LV� SUHVVHG� WKH� VFHQH�QXPEHU�ZLOO� FKDQJH�
+RZHYHU�� WKH�&XWV� IRU� WKDW�VFHQH�QXPEHU�ZLOO�QRW�EH�DFWLYDWHG�XQWLO�\RX�SUHVV
5(&$//��1RWH�WKDW�XQWLO�\RX�SUHVV�5(&$//��WKH�QXPEHUV�LQ�WKH�GLVSOD\�ZLOO�IODVK
WR�UHPLQG�\RX�WKDW�WKH�6FHQH�QXPEHU�ZKLFK�LV�GLVSOD\HG�LV�QRW�DFWLYH�RQ�WKH�GHVN�
+ROGLQJ�WKH�5(&$//�EXWWRQ�GRZQ�DQG�WKHQ�SUHVVLQJ�83�RU�'2:1�ZLOO�FDXVH�HDFK
6FHQH�WR�EH�UHFDOOHG�DV�VRRQ�DV�LWV�QXPEHU�DSSHDUV�RQ�WKH�GLVSOD\�

� 7KH�6725(�EXWWRQ�LV�XVHG�WR�VWRUH�FKDQJHV�PDGH�WR�VFHQHV��)RU�HDFK�VFHQH
QXPEHU� LW� DOVR� VWRUHV� WKH� 0,',� *OREDO� &KDQQHO� 1XPEHU�� DQG� WKH� 0,',
SURJUDP�FKDQJH�YDOXH�DQG�FKDQQHO�
�1RWH�� 6725(� DQG� 5(&$//� DUH� LOOXPLQDWHG� LI� DQ\� SDUDPHWHU� �FXWV� RU�0,',�� LV
GLIIHUHQW�IURP�WKH�UHFDOOHG�VFHQH��

� 7KH� 352*� &+$1*(� EXWWRQ� DOORZV� \RX� WR� YLHZ� DQG� FKDQJH� WKH� 0,',
SURJUDP�FKDQJH�QXPEHU�DQG�WKH�0,',�FKDQQHO�XVHG�IRU�VHQGLQJ�SURJUDP�FKDQJHV�
$IWHU�\RX�KDYH�SUHVVHG�WKH�352*�&+$1*(�EXWWRQ��ZKLFK�ODWFKHV�HOHFWURQLFDOO\�
WKH�FKDQJH�QXPEHU�LV�GLVSOD\HG��7KH�SURJUDP�FKDQJH�PHVVDJH�YDOXH����WR������PD\
EH�FKDQJHG�XVLQJ�WKH�8S�'RZQ�EXWWRQV��QRWH��WKH�DFWXDO�0,',�QXPEHU�ZKLFK�LV
VHQW�LV�LQ�WKH�UDQJH����������L�H�RQH�OHVV�WKDQ�WKH�GLVSOD\HG�YDOXH��'XH�WR�WKH�YDULDWLRQV
LQ�KRZ�YDULRXV�HTXLSPHQW�PDQXIDFWXUHUV�LQWHUSUHW�SURJUDP�FKDQJH�QXPEHUV��WKH
.�·V� GLVSOD\HG� SURJUDP� FKDQJH� QXPEHU� PD\� RU� PD\� QRW� FRUUHVSRQG� WR� WKH
GLVSOD\HG�SURJUDP�QXPEHU�RI�WKH�H[WHUQDO�HTXLSPHQW�EHLQJ�FRQWUROOHG���$V�FKDQJHV
DUH�PDGH��WKH�DSSURSULDWH�SURJUDP�FKDQJH�LV�VHQW��7KH�0,',�FKDQQHO�QXPEHU�PD\
EH� YLHZHG� E\� SUHVVLQJ� DQG� KROGLQJ� WKH�0,',� &+$11(/� EXWWRQ�� 7KH� FKDQQHO
QXPEHU�PD\�EH�FKDQJHG�E\�XVLQJ�WKH�8S�'RZQ�EXWWRQV�

.��$XWRPDWLRQ ����



� 7KH�35(9,(:�EXWWRQ�DOORZV�\RX�WR�SUHYLHZ�DQG�FKDQJH�DQ\�YDOXHV�LQ�D�VFHQH
ZLWKRXW�DIIHFWLQJ�WKH�FXUUHQW�VWDWXV�RI�WKH�FRQVROH��7KLV�LV�D�XVHIXO�IXQFWLRQ�GXULQJ
OLYH�SHUIRUPDQFHV��

� 7KH�$&7,9(�EXWWRQ�UHWXUQV�WKH�FRQVROH�WR�$FWLYH�PRGH��,Q�WKLV�PRGH��SUHVVLQJ
DQ\�&87�EXWWRQ�ZLOO�DIIHFW�WKH�DXGLR�LQ�WKH�QRUPDO�ZD\�

� 3UHVVLQJ� WKH�0,',� &+$11(/� EXWWRQ� FDXVHV� WKH� *OREDO� 0,',� &KDQQHO
1XPEHU�WR�EH�GLVSOD\HG��7KLV� LV�WKH�FKDQQHO�RQ�ZKLFK�1RWH�21�DQG�1RWH�2II
HYHQWV�DUH�WUDQVPLWWHG�DQG�UHFHLYHG��DQG�RQ�ZKLFK�3URJUDP�&KDQJH�PHVVDJHV�DUH
UHFHLYHG�7KLV�PD\�EH�VHW�WR�RQH�RI���WR����RU�$1<��7KLV�LV�GRQH�E\�XVLQJ�WKH�8S
DQG�RU�'RZQ�EXWWRQV��1RWH�WKDW�LI�WKH�0,',�&+$11(/�LV�VHW�WR�$1<�QR�1RWH�2Q
RU�1RWH�2II�GDWD�ZLOO�EH�VHQW��EXW�3URJUDP�&KDQJHV�ZLOO�EH�UHFHLYHG�UHJDUGOHVV�RI
WKHLU�FKDQQHO�

��

7KH�0,',� $&7,9,7<� /('� LOOXPLQDWHV� ZKHQHYHU� 0,',� LQIRUPDWLRQ� LV
WUDQVPLWWHG�RU�UHFHLYHG�E\�WKH�FRQVROH��7KLV�LV�XVHIXO�ZKHQ�VHWWLQJ�XS�0,',�V\VWHPV�
H�J��WR�FRQILUP�WKDW�FRQQHFWLRQV�DUH�JRRG�HWF�

0��0��%XWWRQV

�� 7KH���0XWH�*URXS�RU�0XWH�6FHQH�EXWWRQV��6HH�SDJHV������WR������IRU�GHWDLOV�

6DYLQJ�DQG�/RDGLQJ�7KH�0HPRU\

7KH�PRGXOH·V�LQWHUQDO�EDWWHU\�EDFNHG�5$0��5DQGRP�$FFHVV�0HPRU\��KROGV�DOO�WKH
GDWD�IRU�XS�WR�����VFHQHV��7KLV�PHPRU\�GDWD�PD\�EH�´GXPSHGµ�LQ�WR�DQ�H[WHUQDO
VWRUDJH�GHYLFH��VR�WKDW�DQRWKHU�VHW�RI�VFHQHV�PD\�EH�SURJUDPPHG�LQ�ZKLOVW�UHWDLQLQJ
D�EDFNXS�RI�WKH�RULJLQDO�VHW�RI�VFHQHV��7KLV�LV�GRQH�E\�XVLQJ�WKH�0,',�6\VWHP�XQLYHUVDO
EXON�GXPS�PHWKRG��9DULRXV�GHYLFHV�DUH�DYDLODEOH�RQ�ZKLFK�WR�VWRUH�WKH�GXPSHG
GDWD��WKHVH�LQFOXGH�VWDQG�DORQH�0,',�EXON�GXPS�UHFRUGHUV��DQG�PDQ\�VHTXHQFHU
SDFNDJHV�RU�NH\ERDUGV�

�� 3UHVVLQJ�WKH�'803�287�EXWWRQ�WULJJHUV�D�V\VWHP�XQLYHUVDO�EXON�GXPS�RI�WKH
FRQVROH·V� 5$0� YLD� WKH� 0,',� RXWSXW�� 7KH� ��VHJPHQW� GLVSOD\� LQGLFDWHV� WKUHH
FRQWLQXRXVO\�LOOXPLQDWHG�EDUV�WR�VKRZ�WKH�GXUDWLRQ�RI�WKH�RXWJRLQJ�0,',�GDWD��7KH
0,',�DFWLYLW\�/('�ZLOO�DOVR�OLJKW�

�� 3UHVVLQJ�WKH�'803�,1�EXWWRQ�SULPHV�WKH�FRQVROH�WR�DFFHSW�D�V\VWHP�XQLYHUVDO
EXON�GXPS�RI�WKH�5$0�LQWR�WKH�0,',�LQSXW��:KHQ�WKH�'803�,1�EXWWRQ�KDV�QRW
EHHQ�SUHVVHG��WKH�5$0�LV�SURWHFWHG��DQG�FDQQRW�EH�RYHUZULWWHQ�E\�DQ�LQFRPLQJ
EXON�GXPS��:KHQ�\RX�GR�SUHVV�WKH�'803�,1�EXWWRQ�WKH���VHJPHQW�GLVSOD\�VKRZV
WKUHH�IODVKLQJ�EDUV��ZKLFK�VWRS�IODVKLQJ�ZKLOH�LQFRPLQJ�0,',�GDWD�LV�EHLQJ�UHFHLYHG�
$W�WKH�HQG�RI�WKH�GXPS��WKH�5$0�LV�SURWHFWHG�DJDLQ��DQG�WKH���VHJPHQW�GLVSOD\
UHWXUQV�WR�WKH�VFHQH�QXPEHU�GLVSOD\��7R�DERUW�WKH�'803�,1�SURFHGXUH��H�J��LI�QR
GDWD�LV�UHFHLYHG���WKH�'803�,1�EXWWRQ�PD\�EH�SUHVVHG�ZKLOH�WKH�IODVKLQJ�EDU�LV
GLVSOD\HG��7KH���VHJPHQW�GLVSOD\�UHWXUQV�WR�WKH�VFHQH�QXPEHU�GLVSOD\�

H�&38�5(6(7�EXWWRQ�LV�DYDLODEOH�YLD�D�VFUHZGULYHU�KROH��,W�PD\�EH�ODWFKHG�LQ�WR�GLVDEOH�WKH�0,',�0RGXOH�LQ�WKH�KLJKO\
XQOLNHO\�HYHQW�RI�D�&38�IDLOXUH��DOO�FRQVROH�PXWHV�FDQ�EH�RSHUDWHG�PDQXDOO\�LI�WKH�&38�LV�GLVDEOHG���

���� .��$XWRPDWLRQ



7KH�'803�,1�EXWWRQ�VKRXOG�QRW�EH�SUHVVHG�ZKLOH�GDWD�LV�EHLQJ�UHFHLYHG��RWKHUZLVH
WKH�GDWD�ZLOO�QRW�EH�SURSHUO\�UHVWRUHG�
7KH�0,',�$FWLYLW\�/('�ZLOO�LQGLFDWH�ZKHWKHU�RU�QRW�GDWD�LV�EHLQJ�UHFHLYHG�

�� 7KH�&38�5(6(7�EXWWRQ�LV�DYDLODEOH�YLD�D�VFUHZGULYHU�KROH��,W�PD\�EH�ODWFKHG
LQ�WR�GLVDEOH�WKH�0,',�0RGXOH�LQ�WKH�KLJKO\�XQOLNHO\�HYHQW�RI�D�&38�IDLOXUH��DOO�FRQVROH
PXWHV�FDQ�EH�RSHUDWHG�PDQXDOO\�LI�WKH�&38�LV�GLVDEOHG���

.��$XWRPDWLRQ ����



6WRULQJ�0XWH�6FHQHV
0XWH�6FHQHV�PD\�EH�VWRUHG�XVLQJ�WZR�DOWHUQDWLYH�PHWKRGV�

$FWLYH�0RGH

7KLV�LV�WKH�GHIDXOW�PRGH�DQG�LV�VHOHFWHG�E\�SUHVVLQJ�WKH�$&7,9(�EXWWRQ��EXW�LW�LV�DOVR�D�´OLYHµ�PRGH��WKDW�LV��DQ\�FXWV�ZKLFK
\RX�VHOHFW�ZLOO�DIIHFW�WKHLU�FKDQQHOV�LPPHGLDWHO\�

0XWH�VFHQHV�DUH�SURJUDPPHG�LQ�WKLV�PRGH�DV�IROORZV�

3UHVV�WKH�UHTXLUHG�FXW�EXWWRQV�RQ�DQ\�RI�WKH�LQSXW�FKDQQHOV���RU�JURXS�RU�PDWUL[�RXWSXWV��$W�WKLV�SRLQW�WKH���VHJPHQW�GLVSOD\
ZLOO�VKRZ���IODVKLQJ�GRWV��WKLV�LQGLFDWHV�WKDW�D�FKDQJH�WR�WKH�FXWV�KDV�WDNHQ�SODFH���DQG�WKH�6725(�DQG�5(&$//�EXWWRQV
ZLOO�DOVR�LOOXPLQDWH��1H[W��VHOHFW�D�6FHQH�QXPEHU�E\�SUHVVLQJ�WKH�8S�RU�'RZQ�EXWWRQV��7KHUH�DUH�����VFHQHV���$//���QRWH
WKDW�WKH�83�DQG�'2:1�EXWWRQV�ZLOO�ZUDS�DURXQG��L�H��LI�VFHQH�����LV�GLVSOD\HG�DQG�\RX�SUHVV�83��WKH�GLVSOD\�ZLOO�VKRZ
VFHQH�$//��ZKHQ�\RX�SUHVV�83�DJDLQ�WKH�GLVSOD\�ZLOO�VKRZ�VFHQH����:KHQ�WKH�VFHQH�QXPEHU�LV�FRUUHFW�SUHVV�WKH�6WRUH
%XWWRQ��7KH�GLVSOD\�ZLOO�F\FOH�WKURXJK�´<(6µ��´12µ�DQG�WKH�VFHQH�QXPEHU�ZKLFK�LV�DERXW�WR�EH�RYHUZULWWHQ��3UHVV�<(6�WR
FRQILUP�WKDW�\RX�ZLVK�WR�VWRUH�WKLV�6FHQH��,I�\RX�SUHVV�12��WKH�VFHQH�QXPEHU�ZLOO�UHYHUW�WR�WKH�QXPEHU�ZKLFK�ZDV�VKRZQ
SULRU�WR�WKH�FKDQJHV��DQG�WKH�FKDQJHV�ZLOO�QRW�EH�VWRUHG�

3UHYLHZ�0RGH

3UHYLHZ�0RGH�LV�VHOHFWHG�E\�SUHVVLQJ�35(9,(:��7KLV�PRGH�LV�QRW�´OLYHµ��WKDW�LV��DQ\�FXWV�ZKLFK�\RX�VHOHFW�ZLOO�QRW�FXW�WKH
DXGLR�VLJQDO��EXW�WKH\�ZLOO�EH�VKRZQ�RQ�WKH�3UHYLHZ�/('V�DGMDFHQW�WR�WKH�&87�VZLWFKHV�LQ�TXHVWLRQ��:H�UHFRPPHQG�XVLQJ
WKLV�PRGH�ZKHQ�HGLWLQJ�VFHQHV�GXULQJ�D�OLYH�SHUIRUPDQFH��7KH�SURFHGXUH�IRU�VWRULQJ�WKH�PXWHV�LV�WKH�VDPH�DV�IRU�WKH�$FWLYH
0RGH�GHVFULEHG�DERYH�

���� .��$XWRPDWLRQ



7KH�·$//·�6FHQH
7KH�$//�VFHQH�DOORZV�VHOHFWHG�GDWD�WR�EH�FRSLHG�XQLIRUPO\�DFURVV�DOO�����VFHQHV��WR�IDFLOLWDWH�́ JOREDOµ�VHWWLQJ�RI�WKH�FRQVROH
�H�J��VWRULQJ�WKH�PXWH�VWDWXV�WR�́ DOO�RIIµ�RQ�DOO�VFHQHV���7KH�FXUUHQWO\�GLVSOD\HG�PXWH�VWDWXV�RU�SDUDPHWHU�YDOXH�ZLOO�EH�FRSLHG
WR�DOO�VFHQHV�ZKHQ�VWRUH�LV�SUHVVHG��

([DPSOH��

7R�FRS\�D�VHWXS�RI�PXWHV�WR�DOO�VFHQHV��IRU�XVH�DV�D�VWDUWLQJ�SRLQW�ZKHQ�SURJUDPPLQJ�

��� 6HOHFW�HLWKHU�$FWLYH�RU�3UHYLHZ�PRGH��XVLQJ�WKH�3UHYLHZ�EXWWRQ�

��� 8VH�WKH�8S�'RZQ�DQG�5HFDOO�EXWWRQV�WR�VHOHFW�DQG�UHFDOO�WKH�´$//µ�VFHQH�

��� 6HW�XS�WKH�UHTXLUHG�FRPELQDWLRQ�RI�LQSXW�RU�RXWSXW�PXWHV�E\�SUHVVLQJ�WKH�FRQVROH·V�PXWH�EXWWRQV�

��� 3UHVV�6725(��7KH�GLVSOD\�VFUROOV�WKH�PHVVDJH�´&23<�72�$//��<(6�12µ�

��� &RQILUP�WKH�6WRUH�E\�SUHVVLQJ�WKH�´<HVµ�EXWWRQ���7KH�GLVSOD\�VFUROOV�WKH�PHVVDJH�´<(6�12�$//µ��3UHVV�WKH

<HV�EXWWRQ�DJDLQ�WR�GRXEOH�FRQILUP�WKH�6WRUH��7KH�PXWH�VHWXS�ZLOO�EH�FRSLHG�LQWR�DOO�VFHQHV��RYHUULGLQJ�DQ\

SUHYLRXVO\�VWRUHG�PXWH�VFHQHV�

([DPSOH��

7R�FKDQJH�WKH�0,',�FKDQQHO�IRU�SURJUDP�FKDQJHV�RQ�DOO�VFHQHV�

��� 6HOHFW�HLWKHU�$FWLYH�RU�3UHYLHZ�PRGH��XVLQJ�WKH�$FWLYH�RU�3UHYLHZ�EXWWRQV�

��� 8VH�WKH�8S�'RZQ�DQG�5HFDOO�EXWWRQV�WR�VHOHFW�DQG�UHFDOO�WKH�´$//µ�VFHQH�

��� 3UHVV�WKH�3URJ�&KDQJH�EXWWRQ��WKH���VHJPHQW�GLVSOD\�FKDQJHV�WR�VKRZ�WKH�FXUUHQWO\�VWRUHG�SURJUDP�QXPEHU

�WKLV�ZLOO�EH�WKH�VDPH�DV�WKH�VFHQH�QXPEHU�DV�D�GHIDXOW�VHWWLQJ�IURP�WKH�IDFWRU\��

�� 3UHVV�DQG�KROG�WKH�0,',�&KDQQHO�EXWWRQ�

��� &RQWLQXH�WR�KROG�WKH�0,',�&KDQQHO�EXWWRQ�ZKLOVW�XVLQJ�WKH�8S�'RZQ�EXWWRQV�WR�VHOHFW�WKH�UHTXLUHG�FKDQQHO

QXPEHU�RQ�WKH�GLVSOD\�

��� 6WLOO�KROGLQJ�WKH�0,',�&KDQQHO�EXWWRQ��SUHVV�6725(��7KH�GLVSOD\�VFUROOV�WKH�PHVVDJH�´&+$1�72�$//

�<(6�12µ�

��� &RQILUP�WKH�6WRUH�E\�SUHVVLQJ�WKH�´<HVµ�EXWWRQ��7KH�GLVSOD\�VFUROOV�WKH�PHVVDJH�´<(6�12�$//µ��3UHVV�WKH

<HV�EXWWRQ�DJDLQ�WR�GRXEOH�FRQILUP�WKH�6WRUH��7KH�VHOHFWHG�0,',�FKDQQHO�IRU�3URJUDP�&KDQJHV�ZLOO�EH�FRSLHG�LQWR

DOO�VFHQHV��RYHUULGLQJ�WKH�SUHYLRXV�VHWWLQJ�

1RWH�WKDW�FDUH�LV�QHHGHG�ZKHQ�XVLQJ�$//�GXH�WR�WKH�HIIHFW�LW�KDV�RQ�VFHQHV�ZKLFK�DUH�QRW�FXUUHQWO\�VHOHFWHG���7KLV�LV�WKH
UHDVRQ�IRU�WKH�GRXEOH�FRQILUP���2QFH�WKH�´&RS\�WR�$OOµ�PHVVDJH�KDV�EHHQ�GRXEOH�FRQILUPHG��LW�FDQQRW�EH�UHYHUVHG��7KH
RQO\�ZD\�WR�UHVWRUH�WKH�SUHYLRXV�VHWXS�LV�WR�HLWKHU�JR�WKURXJK�HDFK�VFHQH�DQG�PDQXDOO\�FKDQJH�WKH�SDUDPHWHUV��VWRULQJ
HDFK�FKDQJH��RU�UHORDG�WKH�FRQVROH·V�5$0�PHPRU\��LI�WKLV�KDV�EHHQ�EDFNHG�XS�XVLQJ�WKH�EXON�GXPS�IDFLOLW\�

.��$XWRPDWLRQ ����



,QWURGXFWLRQ�WR�WKH�0����0��%XWWRQV

7KH�0����0��EXWWRQV�FDQ�EH�XVHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�

0XWH�*URXSV

7KLV�PRGH�PD\�EH�WKRXJKW�RI�DV�WKH�VRIWZDUH�YHUVLRQ�RI�WKH�WUDGLWLRQDO�´PXWH�JURXSVµ��DQG�LV�WKH�GHIDXOW�PRGH�IRU�WKH
0��0��EXWWRQV�ZKHQ�WKH�FRQVROH�OHDYHV�WKH�IDFWRU\�

7KLV�PRGH�SURYLGHV�WKH�IDFLOLW\�WR�XVH�WKH�0����0��EXWWRQV�RQ�WKH�ERWWRP�RI�WKH�PLGL�PRGXOH�DV�FRQYHQWLRQDO�0XWH�*URXSV�
7KLV�IDFLOLW\�VLPSOLILHV�WKH�FUHDWLRQ�RI�PXWH�JURXSV��DQG�LV�ZHOO�VXLWHG�WR�OLYH�PXVLF�DSSOLFDWLRQV�ZKHUH�WKH�HQJLQHHU�GRHV
QRW�ZLVK�WR�JHW�LQYROYHG�ZLWK�SURJUDPPLQJ�PXWH�VFHQHV�XVLQJ�WKH���VHJPHQW�GLVSOD\��7KLV�IDFLOLW\�DOVR�DOORZV�PXWH�JURXSV
WR�EH�WRJJOHG�RQ�DQG�RII�DQG�WR�EH�´OD\HUHGµ�LQ�WKH�VDPH�ZD\�DV�ZLWK�D�FRQYHQWLRQDO�PXWH�JURXS�V\VWHP�

7KH�0XWH�*URXSV�PRGH�VHSDUDWHV�WKH�0����0��EXWWRQV�IURP�WKH�����VFHQHV��JLYLQJ�LQ�HIIHFW�DQ�H[WUD���´VSHFLDOµ�VFHQHV
ZKLFK�DUH�XVHG�IRU�PXWH�JURXSLQJ��7KXV�WKH�0����0��EXWWRQV�FDQ�EH�XVHG�LQGHSHQGHQWO\�RI�WKH�UHVW�RI�WKH�PLGL�PRGXOH�
VLPSOLI\LQJ�RSHUDWLRQ��

0XWH�6FHQHV

,Q�WKLV�PRGH�WKH�0����0��EXWWRQV�VLPSO\�DFW�DV�LQVWDQW�UHFDOO�EXWWRQV�IRU�DQ\�RI�WKH�����VFHQHV�ZKLFK�KDYH�DOUHDG\�EHHQ
VWRUHG�XVLQJ�WKH���VHJPHQW�GLVSOD\�DQG�6725(�EXWWRQ��7KLV�LV�XVHIXO�LQ�D�WKHDWUH�HQYLURQPHQW�ZKHUH�D�FHUWDLQ�QXPEHU�RI
VFHQHV�QHHG�WR�EH�UHFDOOHG�RIWHQ��ILQGLQJ�WKH�QXPEHU�RQ�WKH���VHJPHQW�GLVSOD\�FRXOG�EH�ODERULRXV�

2QO\�RQH�VFHQH�DW�D�WLPH�FDQ�EH�UHFDOOHG�ZLWK�WKLV�PRGH�

6ZLWFKLQJ�EHWZHHQ�0XWH�6FHQHV�PRGH�DQG�0XWH�*URXSV�PRGH

7KH�XVHU�RQO\�KDV�WR�GHFLGH�RQFH�ZKLFK�PRGH�LV�SUHIHUUHG��WKH�FRQVROH�UHPHPEHUV�ZKLFK�PRGH�LV�LQ�XVH�HYHU\�WLPH�LW�LV
SRZHUHG�XS��XQOHVV�\RX�ZDQW�WR�FKDQJH�PRGH�IRU�DQ\�UHDVRQ�

6ZDSSLQJ�EHWZHHQ�0XWH�*URXS�PRGH�DQG�0XWH�6FHQHV�PRGH�LV�GRQH�DW�SRZHU�XS��7R�FKDQJH�IURP�RQH�PRGH�WR�WKH
RWKHU�\RX�PXVW�KROG�GRZQ�WKH�0��EXWWRQ�GXULQJ�WKH�SRZHU�XS�VHTXHQFH��7KH�QHZ�PRGH�ZLOO�WKHQ�UHPDLQ�DFWLYH�GXULQJ
HDFK�PL[LQJ�VHVVLRQ�WKHUHDIWHU��XQWLO�WKH�0��SRZHU�XS�RSHUDWLRQ�LV�SHUIRUPHG�DJDLQ�WR�VZDS�WR�WKH�RWKHU�PRGH�

7KH�GHIDXOW�PRGH�ZKHQ�OHDYLQJ�WKH�IDFWRU\�LV�0XWH�*URXS�0RGH��DQG�WKH�LQVWUXFWLRQV�SULQWHG�RQ�WKH�IURQW�SDQHO�UHIHU�WR
WKLV�PRGH�RQO\�

���� .��$XWRPDWLRQ



8VLQJ�7KH�0����0��%XWWRQV�,Q�0XWH�*URXSV�0RGH

+RZ�7R�6HW�8S�$�0XWH�*URXS

0DNH�VXUH�WKDW�WKH�FRQVROH�LV�LQ�́ 0XWH�*URXSµ�PRGH��VHH�́ 6ZLWFKLQJ�EHWZHHQ�0XWH�6FHQHV�0RGH�DQG�0XWH�*URXSV�0RGHµ
RQ�SDJH��������7KH�FRQVROH�VKRXOG�EH�LQ�WKLV�PRGH�ZKHQ�LW�OHDYHV�WKH�IDFWRU\��

7R�VHW�XS�D�0XWH�*URXS�\RX�FDQ�EH�LQ�HLWKHU�35(9,(:�RU�$&7,9(��PRGH��6HOHFW�WKH�PXWHV�UHTXLUHG�LQ�WKH�PXWH�JURXS
E\�SUHVVLQJ�WKH�DSSURSULDWH�&87�VZLWFKHV��,I� LQ�SUHYLHZ�PRGH�WKLV�ZLOO�FDXVH�WKH�3UHYLHZ�/('�WR�VWDUW� IODVKLQJ�DV�DQ
LQGLFDWLRQ�RI�VHOHFWLRQ��7KH�FKDQQHO�DXGLR�ZLOO�QRW�EH�DIIHFWHG��

7R�VWRUH�WKHVH�PXWHV�DV�0XWH�*URXS���\RX�VKRXOG�KROG�GRZQ�WKH�6725(�EXWWRQ�DQG�SUHVV�WKH�0��EXWWRQ��7KH�6WRUH
RSHUDWLRQ�GRHV�QRW�QHHG�WR�EH�FRQILUPHG��6LPLODUO\�LI�\RX�ZDQW�WR�DVVLJQ�WKH�DFWLYH�PXWHV�DV�0XWH�*URXS���\RX�VKRXOG�KROG
GRZQ�WKH�6725(�EXWWRQ�DQG�SUHVV�WKH�0��EXWWRQ��7KLV�SULQFLSDO�DSSOLHV�WR�DVVLJQLQJ�PXWHV�WR�DQ\�RI�WKH�EXWWRQV�0��0��

1�%��(DFK�LQGLYLGXDO�PXWH�PD\�EHORQJ�WR�RQH�RU�PRUH�0XWH�*URXSV��$OWHUQDWLYHO\�\RX�PD\�FKRRVH�QRW�WR�DVVLJQ�D�SDUWLFXODU
PXWH�WR�DQ\�JURXSV�DW�DOO�

8VLQJ�7KH�0XWH�*URXSV

2QFH�PXWH�JURXSV�KDYH�EHHQ�DVVLJQHG�DV�GHVFULEHG�DERYH��WKH\�FDQ�EH�FKHFNHG�LI�UHTXLUHG�E\�VHOHFWLQJ�3UHYLHZ�PRGH
DQG�WKHQ�SUHVVLQJ�WKH�0����0��EXWWRQV��7KH�3UHYLHZ�/('V�ZLOO�IODVK�WR�FRQILUP�ZKLFK�FKDQQHOV�DUH�DVVLJQHG�WR�WKH�VHOHFWHG
PXWH�JURXS��7R�XVH�WKH�PXWH�JURXSV�GXULQJ�WKH�SHUIRUPDQFH��VHOHFW�$FWLYH�PRGH�DJDLQ�

2SHUDWLQJ�WKH�0����0��EXWWRQV�QRZ�ZLOO�FDXVH�WKH�VHOHFWHG�FKDQQHOV�WR�&87���3UHYLHZ�PRGH�FDQ�EH�UH�HQWHUHG�DW�DQ\
WLPH�GXULQJ�WKH�SHUIRUPDQFH��IRU�FKHFNLQJ�SXUSRVHV��

+RZ�0XWH�*URXSV�%HKDYH�,Q�3UDFWLFH

(DFK�RI�WKH�EXWWRQV�0��0��ZLOO�EH�LOOXPLQDWHG�ZKHQ�WKDW�JURXS�LV�DFWLYH��3UHVVLQJ�RQH�RI�WKH�EXWWRQV�0��0��WR�VHOHFW�D
0XWH�*URXS�ZLOO�PXWH�DOO�FKDQQHOV�DVVLJQHG�WR�WKDW�JURXS��3UHVVLQJ�0��0��WR�GHDFWLYDWH�WKH�JURXS�ZLOO�XQ�PXWH�WKH�DVVLJQHG
FKDQQHOV��,I�PRUH�WKDQ�RQH�PXWH�*URXS�LV�VHOHFWHG�DW�D�WLPH��WKH�UHVXOW�ZLOO�EH�D�´OD\HULQJµ�RU�´DGGLWLYHµ�HIIHFW�

,Q�DGGLWLRQ��FKDQQHO�&87V�FDQ�VWLOO�EH�XQPXWHG�ORFDOO\�DIWHU�WKH\�KDYH�EHHQ�FXW�E\�D�0XWH�*URXS�

0XWH�*URXSV�	�6FHQH�5HFDOO

7KH�6FHQH�VHW�V\VWHP��LI�XVHG��WDNHV�SULRULW\�RYHU�WKH�0XWH�*URXS�V\VWHP��:KHQ�D�0XWH�6FHQH�LV�UHFDOOHG�E\�VHOHFWLQJ�RQH
RI�WKH�����VFHQHV�DQG�SUHVVLQJ�WKH�5(&$//�EXWWRQ��DQ\�0XWH�*URXSV�ZKLFK�DUH�DFWLYH�DW�WKH�WLPH�DUH�GHDFWLYDWHG��7KLV
DOVR�DSSOLHV�LI�WKH�0XWH�6FHQH�LV�UHFDOOHG�E\�DQ�LQFRPLQJ�0,',�3URJUDP�&KDQJH�PHVVDJH�

2QFH�D�VFHQH�KDV�EHHQ�UHFDOOHG�KRZHYHU��0XWH�*URXSV�FDQ�WKHQ�EH�DFWLYDWHG�DQG�ZLOO�DSSHDU�WR�´OD\HUµ�RQ�WRS�RI�WKH
H[LVWLQJ�VFHQH��

0XWH�*URXSV�DQG�3URJUDP�&KDQJH�0HVVDJHV

1RWH�WKDW�SURJUDP�FKDQJHV�FDQQRW�EH�VWRUHG�RU�UHFDOOHG�IURP�WKH�0����0��EXWWRQV�ZKHQ�LQ�0XWH�*URXS�0RGH��,I�SURJUDP
FKDQJHV�DUH�UHTXLUHG��D�VFHQH�PXVW�EH�UHFDOOHG�XVLQJ�WKH���VHJPHQW�GLVSOD\��RU�WKH�0����0��EXWWRQV�PXVW�EH�VZLWFKHG�WR
0XWH�6FHQHV�PRGH�

.��$XWRPDWLRQ ����



8VLQJ�7KH�0����0��%XWWRQV�,Q�0XWH�6FHQHV�0RGH
:KHQ�WKH�FRQVROH�LV�LQ�0XWH�6FHQHV�PRGH��VHH�´6ZLWFKLQJ�EHWZHHQ�0XWH�6FHQHV�0RGH�DQG�0XWH�*URXSV�0RGHµ�RQ�SDJH
�������WKH�0����0��EXWWRQV�DUH�GHVLJQHG�WR�DOORZ�´LQVWDQWµ�UHFDOO�RI�DQ\�PXWH�VFHQH��ZLWKRXW�KDYLQJ�WR�XVH�WKH�8S�'RZQ
EXWWRQV�DQG���VHJPHQW�GLVSOD\�WR�ILQG�WKH�VFHQH�DQG�WKHQ�UHFDOO�LW�ZLWK�WKH�´5HFDOOµ�EXWWRQ�

:KHQ�0XWH�6FHQHV�PRGH�LV�ILUVW�VHOHFWHG���WKH�0����0��EXWWRQV�DUH�SUH�SURJUDPPHG�WR�VHOHFW�DQG�UHFDOO�VFHQHV������VR
DOO�WKDW�LV�QHFHVVDU\�WR�XVH�WKHP�LV�WR�VWRUH�UHTXLUHG�PXWH�VHWWLQJV�LQWR�HDFK�VFHQH�RI�������6HH�´6WRULQJ�0XWH�6FHQHVµ�RQ
SDJH��������7KH�YDULRXV�FRPELQDWLRQV�RI�PXWHV�FDQ�WKHQ�EH�UHFDOOHG�DW�ZLOO�E\�VLPSO\�SUHVVLQJ�WKH�0����0��EXWWRQV��7KH
EXWWRQV�KDYH�DQ�´LQWHUORFNLQJµ�DFWLRQ��L�H��\RX�FDQ�RQO\�VHOHFW�RQH�DW�D�WLPH��DQ\�VHOHFWLRQ�FDQFHOV�WKH�SUHYLRXV�RQH���1RWH�
LI�RYHUODSSLQJ�0XWH�6FHQHV�DUH�UHTXLUHG�XVH�0XWH�*URXS�PRGH���VHH�SDJH������

2QFH� VFHQHV� KDYH� EHHQ� VWRUHG�� WKH� HIIHFW� RI� SUHVVLQJ� WKH�0�� ��0��EXWWRQV� LV� WKHQ� WR� LQVWDQWO\� VHOHFW� DQG� UHFDOO� WKH
FRUUHVSRQGLQJ�VFHQH��LQ�RQH�RSHUDWLRQ��$Q\�SURJUDP�FKDQJHV�VWRUHG�ZLWK�WKH�VFHQH�ZLOO�DOVR�EH�UHFDOOHG�H[DFWO\�DV�LI�WKH
VFHQH�KDG�EHHQ�UHFDOOHG�XVLQJ�8S�'RZQ�DQG�5HFDOO�

)RU�PRUH�DGYDQFHG�XVH��WKH�0����0��EXWWRQV�FDQ�EH�UHDVVLJQHG�IURP�WKHLU�IDFWRU\�VHW�GHIDXOWV�RI�VFHQHV������WR�DQ\�RWKHU
VFHQH�QXPEHUV��7KH�RQO\�UHVWULFWLRQ�LV�WKDW�\RX�FDQQRW�DVVLJQ�D�JLYHQ�0����0��EXWWRQ�WR�PRUH�WKDQ�RQH�VFHQH�DW�WKH�VDPH
WLPH��DQG�\RX�FDQQRW�DVVLJQ�PRUH�WKDQ�RQH�0����0��EXWWRQ�WR�D�JLYHQ�VFHQH�QXPEHU�

7KLV�ZRXOG�EH�XVHIXO�LQ�D�WKHDWUH�SURGXFWLRQ�WR�SURYLGH�IDVW�DFFHVV�WR�JLYHQ�VFHQHV�ZKLFK�QHHG�WR�EH�UHFDOOHG�IUHTXHQWO\�
IRU�H[DPSOH�GXULQJ�UHKHDUVDOV�

7R�UHDVVLJQ�WKH�0����0��EXWWRQV�WR�DQ\�VFHQH�QXPEHU�

� 6HOHFW�DQG�UHFDOO�WKH�UHTXLUHG�VFHQH�XVLQJ�WKH�8S�'RZQ�DQG�5HFDOO�EXWWRQV�

� 3UHVV�DQG�KROG�GRZQ�WKH�6WRUH�EXWWRQ��DQG�WKHQ�PRPHQWDULO\�SUHVV�WKH�UHTXLUHG�0����0��EXWWRQ�

� 5HOHDVH�WKH�6WRUH�EXWWRQ��7KH�0����0��EXWWRQ�KDV�QRZ�EHHQ�DVVLJQHG�WR�WKH�FXUUHQW�VFHQH�

1RWH�WKDW�LI�WKH�DERYH�RSHUDWLRQ�LV�UHSHDWHG�ZLWK�WKH�VDPH�0����0��EXWWRQ��WKH�EXWWRQ�ZLOO�EH�GHDVVLJQHG�DQG�ZLOO�QRW�EH
DVVLJQHG�WR�DQ\�VFHQH��7KH�0����0��EXWWRQV�FDQ�DOO�EH�VHW�WR�´QR�VFHQHµ�LQ�WKLV�ZD\�LI�UHTXLUHG��

���� .��$XWRPDWLRQ



6WRULQJ�0,',�3DUDPHWHUV�ZLWK�0XWH�6FHQHV�

$W�WKH�VDPH�WLPH�DV�FUHDWLQJ�D�PXWH�VFHQH��D�QXPEHU�RI�RWKHU�SDUDPHWHUV�FDQ�EH�VWRUHG�

7KHVH�DUH�

• 3URJUDP�FKDQJH�QXPEHU�IRU�WKH�VFHQH

• 0,',�FKDQQHO�QXPEHU�IRU�WUDQVPLVVLRQ�RI�SURJUDP�FKDQJH�PHVVDJHV

• *OREDO�UHFHLYH�FKDQQHO�IRU�LQFRPLQJ�0,',�1RWH�RQ�RII�PHVVDJHV�DQG�UHFHSWLRQ�RI�3URJUDP�&KDQJH�PHVVDJHV�

$OO�WKHVH�SDUDPHWHUV�FDQ�EH�VWRUHG�DW�WKH�VDPH�WLPH��RU�HGLWHG�LQGLYLGXDOO\�ZLWKRXW�FKDQJLQJ�WKH�RWKHUV��6WRULQJ�HGLWLQJ�RI
WKHVH�SDUDPHWHUV�FDQ�EH�FDUULHG�RXW�LQ�HLWKHU�$FWLYH�0RGH�RU�3UHYLHZ�PRGH��DV�IRU�WKH�PXWHV�

([DPSOH

6XSSRVH�IRU�VFHQH�QXPEHU����\RX�ZDQW�WR�VWRUH�WKH�IROORZLQJ�FRQILJXUDWLRQ��

3URJUDP�FKDQJH�����RQ�0,',�FKDQQHO��

��6HOHFW�HLWKHU�$FWLYH�RU�3UHYLHZ�PRGH�E\�SUHVVLQJ�WKH�35(9,(:�EXWWRQ�

��6HOHFW�DQG�UHFDOO�WKH�6FHQH�����XVLQJ�WKH�XS�GRZQ�EXWWRQV�DQG�5(&$//�EXWWRQ�

��3UHVV�WKH�352*�&+$1*(�EXWWRQ��ZKLFK�ZLOO�LOOXPLQDWH��7KH���VHJPHQW�GLVSOD\�QRZ�VKRZV�WKH�FXUUHQWO\�VWRUHG�SURJUDP
FKDQJH�QXPEHU�IRU�VFHQH������,I�WKH�FRQVROH�LV�QHZ��WKH�SURJUDP�FKDQJH�QXPEHUV�ZLOO�EH�IDFWRU\�VHW�WR�EH�WKH�VDPH�DV
VFHQH�QXPEHUV��XQWLO�DOWHUHG�

��8VH�WKH�XS�GRZQ�EXWWRQV�WR�FKDQJH�WKH�SURJUDP�QXPEHU�WR�����1RWH�WKDW�LI�\RX�DUH�LQ�$FWLYH�PRGH��3URJUDP�&KDQJH
PHVVDJHV�ZLOO�EH�VHQW�RXW�DV�\RX�LQFUHPHQW�WKH�GLVSOD\��HQDEOLQJ�\RX�WR�REVHUYH�WKH�FKDQJH�KDSSHQLQJ�RQ�WKH�RXWERDUG
HTXLSPHQW��7KLV�GRHV�QRW�KDSSHQ�LI�\RX�DUH�LQ�3UHYLHZ�PRGH�

��3UHVV�DQG�KROG�WKH�0,',�&+$11(/�EXWWRQ�DW�WKH�WRS�RI�WKH�PRGXOH��7KH���VHJPHQW�GLVSOD\�QRZ�VKRZV�WKH�FXUUHQWO\
VWRUHG�3URJUDP�&KDQJH�0,',�FKDQQHO�IRU�VFHQH�����

��8VH�WKH�8S�'RZQ�EXWWRQV�WR�VHW�WKH�0,',�FKDQQHO�WR�FKDQQHO����:KHQ���LV�VKRZQ�LQ�WKH�GLVSOD\��UHOHDVH�WKH�0,',�&KDQQHO
EXWWRQ��

��3UHVV�WKH�6725(�EXWWRQ�WR�VDYH�WKH�FKDQJHV�\RX�KDYH�PDGH�LQWR�VFHQH���·V�PHPRU\�ORFDWLRQ�<RX�DUH�SURPSWHG�E\�WKH
GLVSOD\�WR�FRQILUP�RU�DERUW�WKH�VWRUH�RSHUDWLRQ��E\�SUHVVLQJ�WKH�<HV�RU�1R�EXWWRQV�

.��$XWRPDWLRQ ����



6HWWLQJ�WKH�*OREDO�0,',
5HFHLYH�1RWH�2Q�2II�&KDQQHO

$V�GHVFULEHG�DERYH��WKH�0,',�FKDQQHO�IRU�3URJUDP�FKDQJH�WUDQVPLW�LV�VHW�DQG�VWRUHG�IRU�HDFK�VFHQH�

7KH�0,',�FKDQQHO�IRU�WKH�UHFHLYLQJ�RI�3URJUDP�&KDQJHV�DQG�ERWK�WKH�WUDQVPLWWLQJ�DQG�UHFHLYLQJ�RI�1RWH�2Q�DQG�1RWH�2II
PHVVDJHV�FDQ�DOVR�EH�VHW�DQG�VWRUHG�LQ�WKH�VDPH�ZD\�

7R�VHW�WKH�*OREDO�5HFHLYH�1RWH�2Q�2II�FKDQQHO�

�� 0DNH�VXUH�WKDW�WKH�3URJUDP�&KDQJH�VZLWFK�LV�QRW�LOOXPLQDWHG�

�� 3UHVV�DQG�KROG�WKH�0,',�FKDQQHO�VZLWFK�DW�WKH�WRS�RI�WKH�PRGXOH�

�� 8VH�WKH�8S�'RZQ�EXWWRQV�WR�VHOHFW�D�FKDQQHO�EHWZHHQ���DQG�����RU�VHOHFW�´$1<µ��ZKLFK�PHDQV�WKDW�WKH

FRQVROH�ZLOO�´OLVWHQµ�RQ�DOO�0,',�FKDQQHOV��EXW�ZLOO�QRW�WUDQVPLW�RQ�DQ\�FKDQQHO�

�� 5HOHDVH�WKH�0,',�FKDQQHO�EXWWRQ��DQG�SUHVV�WKH�6725(�EXWWRQ��7KH�GLVSOD\�VFUROOV�WKH�PHVVDJH�´<(6�12�6FHQH

1XPEHUµ��3UHVV�WKH�<HV�EXWWRQ�WR�FRQILUP�WKH�6WRUH�

7KH�FKDQQHO�LV�IDFWRU\�VHW�WR�FKDQQHO���RQ�DOO�VFHQHV�

���� .��$XWRPDWLRQ



(GLWLQJ�0,',�3DUDPHWHUV�LQ�0XWH�6FHQHV

,I�\RX�ZDQW�WR�FKDQJH�DQ\�RI�WKH�0,',�SDUDPHWHUV�LQGLYLGXDOO\�ZLWKLQ�D�VFHQH��IROORZ�WKH�LQVWUXFWLRQV�LQ�WKH�H[DPSOHV�RQ
SDJHV������DQG�������EXW�RPLW�WKH�VWHSV�ZKLFK�UHIHU�WR�SDUDPHWHUV�\RX�GR�QRW�ZLVK�WR�FKDQJH��<RX�FDQ�FKDQJH�WKH�YDOXH
RI�MXVW�RQH�SDUDPHWHU�LI�\RX�ZLVK��DQG�WKHQ�SUHVV�VWRUH��7KH�VFHQH�ZLOO�WKHQ�EH�XSGDWHG�ZLWK�MXVW�WKH�FKDQJHG�LQIRUPDWLRQ�
�7KH�RWKHU�SDUDPHWHUV�ZLOO�EH�XSGDWHG�DV�ZHOO��EXW�DV�\RX�KDYHQ·W�FKDQJHG�WKHP��WKLV�ZRQ·W�PDNH�DQ\�GLIIHUHQFH��

<RX�FDQ�DOVR�PDNH�FKDQJHV�WR�WKH�FRQVROH�PXWHV�ZKLOH�HGLWLQJ�0,',�SDUDPHWHUV��DQG�WKHVH�ZLOO�EH�VWRUHG�DORQJ�ZLWK�WKH
0,',�SDUDPHWHUV�ZKHQ�WKH�6WRUH�EXWWRQ�LV�SUHVVHG�

,I�HGLWLQJ�LV�UHTXLUHG�GXULQJ�D�SHUIRUPDQFH�IRU�DQ\�UHDVRQ��3UHYLHZ�PRGH�VKRXOG�EH�VHOHFWHG��VR�WKDW�WKH�UHTXLUHG�VFHQH
FDQ�EH�UHFDOOHG�IRU�HGLWLQJ�ZLWKRXW�GLVWXUELQJ�WKH�H[LVWLQJ�VWDWXV�RI�WKH�FRQVROH�

.��$XWRPDWLRQ ����



MIDI Note Number MIDI Note Number

0

1

2

3

4

5

6

7

8

9

10

11

12

13

50

40

30

14

51

41

31

15

52

42

32

16

53

43

33

17

54

44

34

18

55

45

35

19

56

46

36

20

21

57

47

37

22

23

24

25

26

27

22

29 59

49

39

58

48

38

Stereo Input 1

Stereo Input 2

Stereo Input 3

Stereo Input 4

Grp 1

FX 1

MTX 1

MTX 2

MTX 3

MTX 4

FX 2

FX 3

FX 4

Grp 2

Grp 3

Grp 4

Grp 5

Grp 6

Grp 7

Grp 8

Mono Input 1

Mono Input 8

Mono Input 6

Mono Input 5

Mono Input 4

Mono Input 2

Mono Input 38

Mono Input 28

Mono Input 18

Mono Input 37

Mono Input 27

Mono Input 17

Mono Input 36

Mono Input 26

Mono Input 16

Mono Input 35

Mono Input 25

Mono Input 15

Mono Input 34

Mono Input 24

Mono Input 14

Mono Input 33

Mono Input 23

Mono Input 13

Mono Input 32

Mono Input 22

Mono Input 12

Mono Input 31

Mono Input 21

Mono Input 11

Mono Input 3

Mono Input 9

Mono Input 7

Mono Input 10 Mono Input 40

Mono Input 30

Mono Input 20

Mono Input 39

Mono Input 29

Mono Input 19

K2 Cut Switch K2 Cut Switch

7DEOH�RI�0,',�1RWH�1XPEHUV�VHQW�UHFHLYHG
E\�.��PXWH�VZLWFKHV

���� .��$XWRPDWLRQ



.��$XWRPDWLRQ ����



���� .��$XWRPDWLRQ



6SHFLILFDWLRQ
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In
pu

ts
O

ut
pu

ts
In

se
rt

po
in

ts

Mono
Input

Mono
Input

Mono
Input

Matrix

Group
Master

Aux
Master

Output
Master

Stereo
Input

Stereo
Input (L&R)

FX Return

Master

Group/Aux
Master

Output
Master

Module Signal

Mic I/P

External
Talkback
Mic I/P
Talkback
I/P

Line I/P
(Left &
Right)

Line I/P
(Left &
Right)

2-Track I/Ps

Channel
Insert

Direct
Output

Matrix
Output

Group
Output

Aux
Output

L/R/Mono
Outputs

TB Ext
Output

Oscillator
Output

Headphones
Output

Channel
Insert
Group/Aux
Insert

Main Mono,
L & R
Inserts

Hi-Z

XLR

XLR

XLR

XLR

XLR

XLR

XLR

-70 to -2dBu
-20 to +10dBu

-20 to -50dBu

+30dBu 1.6k

>10k

>10k

>10k

2k

>10k

>10k

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

+30dBu

+30dBu

+26dBu/
+12dBV

0dBu

+26dBu

+26dBu/
+12dBV

+21dBu

+21dBu

+21dBu

+21dBu

+21dBu
(into 2k    )

-2dBu

-20 to +10dBu

-20 to +10dBu

+4dBu/
-10dBV

+4dBu

+4dBu/
-10dBV

+4dBu

+4dBu

+4dBu

+4dBu

+4dBu

+4dBu

+4dBu

+26dBu
(into 1k    )

+26dBu
(into 1k    )

+26dBu
(into 1k    )

+26dBu
(into 1k    )

+14dBu
(into 1k    )

+20dBu
(into 600    )
0dBu
(into 8    )

+26dBu
(into 1k    )

Send -2dBu
Return -2dBu

Send <75
Return >10k
Send <75
Return >10k
Send <75
Return >10k

Send <75
Return >10k

Send -2dBu
Return -2dBu
Send -2dBu
Return -2dBu

Send -2dBu
Return -2dBu

TRS

TRS

TRS

TRS

TRS

TRS

TRS

TRS

TRS

TRS

TRS

TRS

Tip - Signal Hot
Ring - Signal Cold
Sleeve - Ground
Tip - Signal Hot
Ring - Signal Cold
Sleeve - Ground

Tip - Signal Hot
Ring - Signal Cold
Sleeve - Ground

Tip      - Signal Hot
Ring    - Signal Cold
Sleeve - Ground

Tip      - Signal Hot
Ring    - Signal Cold
Sleeve - Ground

Tip   - Signal Hot
Ring - Ground

Sense
Sleeve - Ground

Tip   - Signal Hot
Ring - Ground

Sense
Sleeve - Ground
Tip   - Left
Ring - Right
Sleeve - Ground

Tip      - Return
Ring    - Send
Sleeve - Ground

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold
PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

PIn 1 - Ground
Pin 2 - Signal Hot
Pin 3 - Signal Cold

Conn. Pin Nom Level Max Level Impedance

Ω<75

Ω<75

Ω<75

Ω<75

Ω<75

Ω<75

Ω<75

Ω50

K2 Specification
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Frequency Response

High Impedance I/P to Group or Mix O/P (measured at +20dBu Output):

22Hz - 22kHz bandwidth, unweighted:

Mix Output; 40 channels routed, input faders @ -      , Mix fader 0dB:

Grp Output; 40 channels routed, input faders @ -      , Grp fader 0dB:

Aux Output; 40 channels routed, input faders @ -      , Aux fader 0dB:

Matrix Output; Matrix Inputs down, Matrix master 0dB:

Mix Output; no inputs routed, Mix fader @ 0dB:

Mono Input, measured at Direct Output:

63Hz to 10kHz/Pink Noise, variable level.

20-400Hz, 12dB/octave.

HF: 12kHz, +/-15dB

HMF: 400 - 12kHz, +/-15dB, Q 1.3/2.7

LMF: 40 - 1.2kHz, +/-15dB, Q 1.3/2.7

LF: 60Hz, +/-15dB

Mono Input: 8-LED bargraph + Peak LED
Stereo Input: 8-LED bargraph + Peak LED

40 Ch Console: each 17V rail takes 3.8A (nominal)(measured without Littlelites connected)

0%  to  80%

24 Ch - 40kg (88lbs), 32 Ch - 50kg (110lbs), 40 Ch - 60kg (132lbs)

Overbridge: 8 VU Meters monitoring Group/Aux/FX Returns/Matrix
+ 3 VU Meters monitoring Left Mix, Right Mix & Mono (centre) Mix/PFL/AFL

1kHz, +20dBu input signals
Muting Attenuation - I/P to Mix:

Input Fader Attenuation:
Master Fader Attenuation:

Muting Attenuation - Stereo I/P to Mix:

Input Pan-pot Attenuation

Grp Output; no inputs routed, Mix fader @ 0dB:

Any input to any output (measured at up to +50dB gain): +0/-0.5dB, 20Hz - 20kHz

< 0.005% THD @ 1kHz

< -127dBu (150     source)

< -84dBu

-97dBu

-90dBu

< -84dBu

< -80dBu

< -82dBu

-88dB
-88dB

-101dB
-80 dB
-74 dB

-52 dB @ 1kHz

Ω

∞
∞
∞

Residual Noise

Bus Noise

Crosstalk

CMRR

Oscillator

HP Filter (Mono Input)

EQ (Mono Input)

Metering

Power Consumption

Weight

Temperature Range

Relative Humidity

Operating Conditions

K2 Specification

T.H.D. and Noise

Mic Input E.I.N.

+10 C   to +30 C
o o

.��6SHFLILFDWLRQ ���
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