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4� :KDW�LV�06,·V�FRQFHSW�IRU�GHWHFWLQJ�ORZ�LQN�OHYHO"

$� 5LJKW�QRZ��LQN�OHYHO�LQ�DQ�LQN�MHW�SULQW�FDUWULGJH�FDQ�EH�PHDVXUHG�XVLQJ�UHVLVWDQFH��LI�WKH�LQN
LV�SDUWLDOO\�FRQGXFWLYH���RU�FDQ�EH�HVWLPDWHG�E\�VLPSO\�FRXQWLQJ�WKH�QXPEHU�RI�GURSOHWV�HMHFWHG�
7KHUH�DUH�VLWXDWLRQV�ZKHUH�QHLWKHU�DSSURDFK�ZLOO�ZRUN�²�ZKHQ�WKH�LQN�GRHV�QRW�FRQWDLQ�FDUERQ��RU
ZKHUH�WKH�FDUWULGJH�LV�UHSODFHDEOH�VHSDUDWHO\�IURP�WKH�SULQW�KHDG��06,�KDV�EDVHG�WKHLU�DSSURDFK�RQ
RWKHU�ZRUN�LQYROYLQJ�KLJK�IUHTXHQF\�XOWUDVRXQG��DQG�SURSRVH�D�NLQG�RI�XOWUDVRQLF�VZLWFK�IRU�HDFK
FKDPEHU�RI�WKH�FDUWULGJH��7KLV�´VZLWFKµ�ZRXOG�EH�D�VPDOO�SDWFK�RI�SLH]RHOHFWULF�SRO\PHU��VWXFN�RQWR
WKH�RXWVLGH�RI�WKH�FDUWULGJH��ZKLFK�FDQ�VHQG�DQG�UHFHLYH�DQ�XOWUDVRQLF�SXOVH�LQWR�WKH�ZDOO��,I�WKH�LQN
OHYHO�LV�DERYH�WKH�SRLQW�ZKHUH�WKH�SDWFK�LV�ORFDWHG��WKHQ�PRVW�RI�WKH�XOWUDVRQLF�VLJQDO�ZLOO�WUDYHO�RQ
LQWR�WKH�LQN��DQG�RQO\�D�ZHDN�HFKR�UHWXUQV�WR�WKH�VHQVRU��,I�WKH�LQN�OHYHO�LV�EHORZ�WKH�SDWFK��WKHQ
PRVW�RI�WKH�VLJQDO�UHWXUQV��DQG�WKH�HFKR�LV�VWURQJ��$�VLPSOH�YROWDJH�WKUHVKROG�LV�XVHG�WR�GHWHFW�ZKLFK
FRQGLWLRQ�H[LVWV�

4� 6RXQGV�HDV\��:KDW·V�WKH�FDWFK"

$� 7KH�EDVLF�SULQFLSOH�LV�SUHWW\�VWUDLJKWIRUZDUG��DQG�KDV�EHHQ�GHPRQVWUDWHG�LQ�WKH�ODE�XVLQJ
HOHFWURQLFV�EDVHG�RQ�UHDGLO\�DYDLODEOH�GLVFUHWH�FRPSRQHQWV��:H�NQRZ�LW�KDV�WR�EH�D�ORZ�FRVW�VROXWLRQ�
ERWK�IRU�WKH�VHQVRU�DQG�WKH�DVVRFLDWHG�HOHFWURQLFV��7KH�LQWHJUDWLRQ�RI�WKH�HOHFWURQLFV�LQWR�DQ�$6,&
VKRXOG�EH�TXLWH�SUDFWLFDO��7KH�RSHUDWLQJ�IUHTXHQF\�RI�WKH�GHYLFH�LV�KLJK��DERXW����0+=��DQG�ZH
QHHG�VRPH�JDLQ������G%�VHHPV�OLNHO\��²�EXW�WKH�GHYHORSPHQW�RI�PRELOH�SKRQHV�DQG�KLJK�FDSDFLW\
KDUG�GLVN�GULYHV�KDV�PDGH�WKLV�UHTXLUHPHQW�VHHP�TXLWH�UHDOLVWLF��2XU�ELJJHVW�FKDOOHQJH�LV��TXLWH
VLPSO\��IL[LQJ�WKH�VHQVRU�RQWR�WKH�ZDOO��,I�ZH�GRQ·W�DFKLHYH�JRRG�FRQVLVWHQF\�LQ�WKLV�DUHD��WKH�VHQVRU
ZRXOG�QRW�EH�UHOLDEOH��,W�LV�XQOLNHO\�WKDW�06,�ZLOO�EH�GRLQJ�WKLV�SDUW�RI�WKH�DVVHPEO\��VR�ZH�QHHG�WR
ZRUN�WRJHWKHU�WR�PDNH�VXUH�WKDW�WKH�SURFHVV�ZRUNV�

4� :KDW�DERXW�PXOWLSOH�FKDPEHUV�LQ�D�VLQJOH�FDUWULGJH"��,·P�LQWHUHVWHG�LQ�PRQLWRULQJ
FRORU�FDUWULGJHV�

$� 2EYLRXVO\��ZH�FRXOG�DUUDQJH�VHSDUDWH�VHQVRUV�IRU�HDFK�FKDPEHU��:LWK�RXU�SLH]R�ILOP
WHFKQRORJ\��WKLV�LV�HDV\�VLQFH�ZH�FDQ�IRUP�LQGHSHQGHQW�SDWWHUQV�RQ�D�VLQJOH�SLHFH�RI�ILOP��6R�DQ
DUUDQJHPHQW�ZLWK�WKUHH�DFWLYH�VLJQDO�HOHFWURGHV��DQG�D�FRPPRQ�JURXQG��ZRXOG�ZRUN�ZHOO�²�EXW�WKLV
ZRXOG�UHTXLUH�IRXU�FRQWDFWV��DQG�VRPH�PXWLSOH[LQJ�RQ�WKH�UHFHLYHU�DPSOLILHU�LQSXW�

$W�WKLV�SRLQW��ZH�EHJDQ�WR�WKLQN�RI�ZD\V�WR�FRPELQH�WKUHH�VHQVRUV��IRU�H[DPSOH��LQWR�D�VLQJOH�
H[WHQGHG�RQH��WR�VLPSOLI\�WKH�LQWHUFRQQHFWLRQ�DQG�WKH�DVVRFLDWHG�HOHFWURQLFV�

7KH�REYLRXV�SRVVLELOLW\�LV�WR�WUHDW�WKH�WKUHH�VHSDUDWH�ZDOOV�DV�LI�WKH\�ZHUH�RQH��DOORZLQJ�WKH
WKUHH�HFKRHV�WR�´DGG�XSµ�RQ�DUULYDO��,I�DQ\�RQH�RXW�RI�WKH�WKUHH�HFKRHV�ZHUH�WR�LQFUHDVH�LQ�DPSOLWXGH
�DV�WKH�LQN�OHYHO�IHOO�EHORZ�WKH�VHQVLQJ�SRLQW���ZH�FRXOG�GHWHFW�WKLV�DQG�IODJ�WKH�FRQGLWLRQ��7KLV
VRXQGV�ILQH�XQWLO�ZH�FRQVLGHU�WKH�LQIOXHQFH�RI�WROHUDQFHV�RQ�WKH�HFKR�DPSOLWXGH��7KH�EDVLF
SLH]RHOHFWULF�FRHIILFLHQWV�RI�RXU�PDWHULDO�GRQ·W�YDU\�PXFK�DORQJ�WKH�OHQJWK�RI�D�UROO�RI�ILOP��EXW�ZH
ZRXOG�QHHG�WR�FRQVLGHU�UROO�WR�UROO�YDULDWLRQ��WHPSHUDWXUH�LQIOXHQFH�RQ�VHQVLWLYLW\��DGKHVLYH�ERQGLQJ
YDULDWLRQV��DGKHVLYH�SURSHUW\�WHPSHUDWXUH�YDULDWLRQV��ZDOO�WROHUDQFHV�RQ�WKLFNQHVV�DQG�SDUDOOHOLVP�
DQG�WKH�YDULDWLRQ�RI�WKHVH�ZLWK�WHPSHUDWXUH�

4� ,W·V�EHJLQQLQJ�WR�VRXQG�´ULVN\µ��:KDW�LV�WKH�EDVLF�VLJQDO�QRLVH�UDWLR"

$� 7\SLFDOO\�DURXQG�����G%�DPSOLWXGH�FKDQJH��IURP�LQN�WR�DLU�RQ�WKH�LQVLGH�RI�WKH�ZDOO��7KH
SUHFLVH�YDOXH�GHSHQGV�RQ�WKH�ZDOO�PDWHULDO��DQG�VOLJKWO\�RQ�WKH�LQN�FRPSRVLWLRQ��%XW�LI�ZH�DOORZ����
G%�RQ�WKH�VWDUWLQJ�OHYHO�WR�FRYHU�DOO�WROHUDQFH�UDQJHV��WKHQ�DGG�XS�WKUHH�UHWXUQ�HFKRHV��ZH�GRQ·W�WKLQN
ZH�ZRXOG�KDYH�D�YHU\�JRRG�´VZLWFKµ�



Piezo Film Sensors Technical Manual
  Internet Version                    August, 1998

Measurement Specialties, Inc.

This MSI controlled document is subject to change. Part 18 Page 3

7KDW·V�ZK\�ZH�H[SORLWHG�DQRWKHU�FRQFHSW�ZH�RULJLQDOO\�GHYHORSHG�IRU�D�GLIIHUHQW�NLQG�RI
OLTXLG�OHYHO�VHQVRU�²�FUHDWLQJ�GLIIHUHQW�SDWK�OHQJWKV�IRU�WKH�XOWUDVRQLF�VLJQDO�IRU�HDFK�FKDPEHU��7KLV
ZRXOG�VLPSO\�EH�GRQH�E\�DUUDQJLQJ�IUDFWLRQDO�GLIIHUHQFHV�LQ�WKH�ZDOO�WKLFNQHVV�RI�HDFK�FKDPEHU��7KLV
VHSDUDWHV�WKH�WKUHH�UHWXUQLQJ�HFKRHV�VR�WKH\�DUULYH�RQH�DIWHU�DQRWKHU��ZLWK�DSSUR[LPDWHO\�HTXDO
DPSOLWXGH��:H�VWLOO�KDYH�D�WROHUDQFH�DVVRFLDWHG�ZLWK�WKH�DPSOLWXGHV��EXW�WKH\�GRQ·W�DGG��DQG�D�VLQJOH
WKUHVKROG�VKRXOG�VXIILFH�WR�GHWHFW�DQ\�RQH�RXW�RI�WKH�WKUHH�JRLQJ�´GU\µ��7KH�VDPH�SULQFLSOH�DSSOLHV
IRU�DQ\�QXPEHU�RI�FKDPEHUV��ZLWKLQ�UHDVRQ���

4� +RZ�PXFK�WKLFNQHVV�FKDQJH�LV�UHTXLUHG�IRU�HDFK�FKDPEHU"

$� 'LIILFXOW�WR�VD\��EHIRUH�ZH�RSWLPL]H�PDQ\�RI�WKH�YDULDEOHV��EXW�����WR�����0U��	�0UV��VWHSV
ORRN�SUDFWLFDO�ULJKW�QRZ��6R����������DQG�����0U��	�0UV��ZDOOV�ZRXOG�FHUWDLQO\�ZRUN�²�LI�QHFHVVDU\��WKH
LPEDODQFH�LQ�LQWHUQDO�YROXPH�FRXOG�EH�PDGH�XS�E\�DGGLQJ�RU�VXEWUDFWLQJ�PDWHULDO�HOVHZKHUH�LQ�WKH
FKDPEHU��7KH�VWHS�VL]H�FRXOG�EH�VPDOOHU��LI�ZH�SXVK�IRU�´SHUIHFWµ�XOWUDVRQLF�ZDYHIRUP�DQG�SRVVLEO\
KLJKHU�IUHTXHQF\�

4� 0\�FDUWULGJHV�KDYH�VSRQJHV�LQVLGH��:LOO�WKLV�DIIHFW�WKH�SHUIRUPDQFH"

$� :H�EHOLHYH�QRW��,W�VHHPV�VR�IDU�WKDW�D�GU\�VSRQJH�ORRNV�MXVW�OLNH�DLU��DQG�D�ZHW�VSRQJH�MXVW�OLNH
LQN��,W�UHDOO\�LV�TXLWH�GLIILFXOW�WR�JHW�JRRG�XOWUDVRQLF�FRXSOLQJ�DW����0+=�IUHTXHQF\��DQG�WKH�GU\
VSRQJH�VLPSO\�O\LQJ�LQ�FRQWDFW�ZLWK�WKH�ZDOO�GRHV�QRW��DV�IDU�DV�ZH�FDQ�WHOO��DEVRUE�DQ\�RI�WKH
XOWUDVRQLF�HQHUJ\�DW�WKH�LQWHUIDFH��(YHQ�SXVKLQJ�D�VROLG��IODW�EORFN�RI�SRO\PHU�DJDLQVW�WKH�LQVLGH�ZDOO
GRHVQ·W�DIIHFW�WKH�VLJQDO�XQOHVV�D�VLJQLILFDQW�DPRXQW�RI�IRUFH�LV�DSSOLHG��RU�OLTXLG�LV�DOORZHG�WR
SHQHWUDWH�LQWR�WKH�JDS�

4� ,W�VRXQGV�OLNH�WKH�IL[LQJ�RI�WKH�VHQVRU�RQWR�WKH�ZDOO�LV�JRLQJ�WR�EH�TXLWH�D�FKDOOHQJH�

$� 7KH�LGHDO�FDVH�ZRXOG�EH�D�YHU\�WKLQ�OD\HU�RI�OLTXLG�DGKHVLYH��ZKLFK�WKHQ�FXUHG�WR�UHDFK�D�KDUG
VWDWH�²�HSR[\�ZRUNV�JUHDW���%XW�ZH�DSSUHFLDWH�WKDW�D�OLTXLG�SURFHVV�PD\�QRW�SURYH�DFFHSWDEOH�LQ
SURGXFWLRQ��:H�PD\�EH�DEOH�WR�SURFXUH�DQ�RII�WKH�VKHOI�´WUDQVIHU�DGKHVLYHµ��LQ�WDSH�IRUP��ZKLFK�ZH
FDQ�ODPLQDWH�WR�RXU�ILOP�GXULQJ�RXU�SURGXFWLRQ�F\FOH��$OWHUQDWLYHO\��ZH�PD\�QHHG�WR�HQWHU�LQWR�D�GLDORJ
ZLWK�D�WDSH�FRQYHUWHU�ZKR�FRXOG�GHYHORS�DQG�DSSO\�D�FRDWLQJ��ZLWK�UHOHDVH�OLQHU��RQWR�RXU�ILOP�

:H�HQYLVDJH�VXSSO\LQJ�UHHOV�RI�VHOI�DGKHVLYH�´ODEHOVµ��NLVV�FXW�WR�DOORZ�HDV\�DSSOLFDWLRQ�RQWR
FDUWULGJHV�

4� ,�XQGHUVWDQG�WKH�SULQFLSOH�RI�WKH�VHQVRU��1RZ��KRZ�GR�ZH�FRQQHFW�WR�WKLV�´ODEHOµ"

$� :H·UH�ZRUNLQJ�RQ�WKLV���2QH�SRVVLELOLW\�LV�OLJKWO\�VSUXQJ�FRQWDFWV��ZKLFK�ZRXOG�EH�EURXJKW
LQWR�FRQWDFW�RQO\�ZKHQ�WKH�FDUWULGJH�LV�DW�UHVW��2XU�HOHFWURGH�VXUIDFH�ZLOO�EH�HLWKHU�VSXWWHUHG
PHWDOOL]DWLRQ��DURXQG�����'��WKLFN���RU�SULQWHG�VLOYHU�LQN��DERXW����P���VR�ZH�GRQ·W�WKLQN�D�ZLSLQJ
FRQWDFW�ZRXOG�EH�DSSURSULDWH��$QRWKHU�SRVVLELOLW\�LV�FDSDFLWLYH�FRXSOLQJ��LI�ZH�FDQ�DUUDQJH�VRPH
UHDVRQDEOH�DUHD�RI�HOHFWURGH�VXUIDFH��IRU�ERWK�VLJQDO�DQG�JURXQG�WUDFNV��WR�FRPH�LQWR�SUR[LPLW\�ZLWK�D
VLPLODU�DUUDQJHPHQW�IL[HG�WR�WKH�SULQWHU��7KHUH�ZRXOG�EH�IXUWKHU�VLJQDO�ORVVHV��DQG�SUREDEO\�DGGLWLRQDO
WROHUDQFH�YDULDWLRQV��LI�WKLV�PHWKRG�ZHUH�DGRSWHG��7KLV�LV�SDUWO\�D�FRVW�LVVXH�²�LI�ZH�DGG�WRR�PXFK�DUHD
WR�WKH�VHQVRU�MXVW�IRU�FDSDFLWLYH�FRXSOLQJ��WKH�FRVW�RI�WKLV�LQDFWLYH�DUHD�PD\�MHRSDUGL]H�WKH�HFRQRPLFV
RI�WKH�ZKROH�VROXWLRQ�

7KH�FRQQHFWLRQ�VFKHPH�DOVR�KDV�WR�WDNH�LQWR�DFFRXQW�WKH�SK\VLFDO�OD\RXW�DQG�SUDFWLFDOLWLHV�RI
WKH�SULQWHU�LWVHOI��:H�FDQ·W�GHVLJQ�WKH�VROXWLRQ�LQ�D�YDFXXP�²�ZH�QHHG�LQSXW�IURP�ERWK�WKH�PHFKDQLFDO
DQG�HOHFWURQLF�GHVLJQ�WHDPV�UHVSRQVLEOH�IRU�WKH�SULQWHU�

4� :KHUH�VKRXOG�WKH�LQWHUIDFH�HOHFWURQLFV�EH�ORFDWHG"��&DQ�,�LQWHJUDWH�WKHVH�LQWR�DQ�$6,&
RQ�WKH�PDLQ�SFE"
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$� :H�WKLQN�VR��7KH�VHQVRU�ZLOO�EH�GHVLJQHG�WR�KDYH�DV�ORZ�DQ�LPSHGDQFH�DV�SUDFWLFDO�DW�WKH
RSHUDWLQJ�IUHTXHQF\�²�LGHDOO\����RKPV��$OWKRXJK�ZH�KDYH��LQ�WKHRU\��D�VPDOO�´DQWHQQDµ�FRQQHFWHG�WR
WKH�JDLQ�VWDJH��LQ�SUDFWLFH�ZH�GRQ·W�VHH�QRLVH�SLFN�XS�DV�EHLQJ�D�PDMRU�SUREOHP��6KLHOGHG�FDEOH��RU
´JQG�VLJ�JQGµ�FRSODQDU�ZLULQJ�ZRXOG�EH�SUHIHUUHG�IRU�FDUU\LQJ�WKH�VLJQDOV�RYHU�DQ\�VLJQLILFDQW�GLVWDQFH
ZLWKLQ�WKH�SULQWHU��2XU�PHDVXUHPHQW�SURFHVV�VKRXOG�RQO\�WDNH�D�IHZ�PLFURVHFRQGV��VR�LW�LV�SRVVLEOH
WKDW�D�´TXLHW�WLPHµ��DV�IDU�DV�LQWHQWLRQDO�GLJLWDO�RU�FRQWURO�DFWLYLW\�LV�FRQFHUQHG��FRXOG�EH�VHOHFWHG�WR
PDNH�WKH�PHDVXUHPHQW��1RLVH�UDGLDWLRQ�DQG�LPPXQLW\�ZRXOG�QHHG�WR�EH�FRQVLGHUHG�DQG�UHYLHZHG
WKURXJKRXW�WKH�GHVLJQ�SURFHVV�

4� :KDW�FRQWURO�GR�,�KDYH�RYHU�WKH�´VZLWFKLQJ�SRLQWµ"

$� 7KH�SODFHPHQW�RI�WKH�VHQVRU��RI�FRXUVH��GLFWDWHV�WKH�EDVLF�GHSWK�RI�LQN�ZKHUH�WKH�´VZLWFKµ�ZLOO
FKDQJH�VWDWH��,GHDOO\��WKH�DFWLYH�HOHFWURGH�DUHD�ZRXOG�EH�D�QDUURZ�KRUL]RQWDO�OLQH��,Q�SUDFWLFH��ZH�SUHIHU
WR�XVH�D�UHFWDQJXODU�HOHPHQW�WR�LQFUHDVH�WKH�FDSDFLWDQFH�RI�WKH�VHQVRU��ZKLFK�DOORZV�EHWWHU�PDWFKLQJ�WR
SUDFWLFDO�HOHFWURQLFV���7KH�´VZLWFKLQJ�SRLQWµ�ZLOO�QRPLQDOO\�RFFXU�DW�WKH�YHUWLFDO�PLGSRLQW�RI�WKH
VHQVRU��$�´KHLJKWµ�LQ�WKH�UHJLRQ�RI���WR����0U��	�0UV��DSSHDUV�OLNHO\�IRU�WKH�RYHUDOO�´ODEHOµ��VR�WKH
ORZHVW�VHQVLQJ�GHSWK�PD\�EH�����WR�����0U��	�0UV��7HPSHUDWXUH�HIIHFWV�PD\�YDU\�WKH�DSSDUHQW
ORFDWLRQ�RI�WKLV�VZLWFKLQJ�SRLQW��EXW�ZRUVW�FDVH�XQFHUWDLQW\�ZRXOG�EH�GHWHUPLQHG�E\�WKH�DFWLYH
HOHFWURGH�KHLJKW�

4� :KDW�IDFWRUV�ZRXOG�06,�ZLVK�WR�LQIOXHQFH�LQ�P\�FDUWULGJH�GHVLJQ"

$� 7KH�EDVH�PDWHULDO�KDV�DQ�LQIOXHQFH�RQ�WKH�HIIHFWLYHQHVV�RI�WKH�VROXWLRQ��6RPH�SRO\PHUV��VXFK
DV�1\ORQ�DQG�DFHW\O��KDYH�KLJK�DWWHQXDWLRQ�LQ�WKH�XOWUDVRQLF�UHJLRQ��$�FORVH�PDWFK�RI�DFRXVWLF
LPSHGDQFH��VSHHG�RI�VRXQG�[�GHQVLW\��WR�WKH�LQN�ZRXOG�EH�SUHIHUUHG��*LYHQ�VHYHUDO�FKRLFHV��ZH�ZRXOG
HYDOXDWH�DQG�VHOHFW�WKH�PRVW�IDYRUDEOH�

7KH�ZDOO�WKLFNQHVV�HV��KDYH�DOUHDG\�EHHQ�GLVFXVVHG��EXW�LW�LV�DOVR�LPSRUWDQW�WR�KDYH�WKH�EHVW
SRVVLEOH�SDUDOOHOLVP�DW�WKH�VHQVLQJ�DUHD��:H�DSSUHFLDWH�WKDW�D�ILQLWH�GUDZ�DQJOH�LV�UHTXLUHG�IRU�WKH
PRXOGLQJ�SURFHVV��EXW�LI�WKLV�FDQ�EH�PLQLPL]HG�LQ�WKH�UHJLRQ�RI�LQWHUHVW��WKHQ�LW�PDNHV�RXU�MRE�PXFK
HDVLHU�

6PRRWK�VXUIDFHV��RXWVLGH�DQG�LQVLGH��ZRUN�EHVW�²�D�VSDUN�HURGHG�RQ�WKH�RXWVLGH�VXUIDFH�ZRXOG
PDNH�XOWUDVRQLF�FRXSOLQJ�H[WUHPHO\�GLIILFXOW�

4� ,·P�LQWHUHVWHG��+RZ�GR�ZH�SURFHHG"

$� :H�ZRXOG�VSOLW�XS�WKH�GHYHORSPHQW�HIIRUW�LQWR�SKDVHV��%HIRUH�FRPPHQFLQJ��ZH�ZRXOG�VHHN�WR
HVWDEOLVK�SHUIRUPDQFH�DQG�HFRQRPLF�WDUJHWV�IRU�WKH�VROXWLRQ��LQFOXGLQJ�WLPHVFDOHV�IRU�WKH�YDULRXV
VWDJHV�RI�HIIRUW�

$V�D�JXLGHOLQH��06,�ZRXOG�SURSRVH�WKH�IROORZLQJ�

,Q�3KDVH����06,�ZRXOG�EXLOG�DQG�VXSSO\�FRQFHSW�GHPRQVWUDWLRQ�XQLWV�EDVHG�RQ�DYDLODEOH
FDUWULGJH�VDPSOHV��XVLQJ�GLVFUHWH�HOHFWURQLFV��7KHVH�XQLWV�ZRXOG�QRW�EH�TXDOLILHG�IRU�WHPSHUDWXUH
GHSHQGHQFH�RU�QRLVH�LPPXQLW\��QRU�ZRXOG�WKH�WUDQVGXFHUV�RU�HOHFWURQLFV�EH�RSWLPL]HG��EXW�WKH\�ZRXOG
VHUYH�DV�D�GLVFXVVLRQ�SRLQW�ZKHQ�FRQVLGHULQJ�IXWXUH�HIIRUW��%DVLF�SHUIRUPDQFH�ZRXOG�EH�GRFXPHQWHG
LQ�WKH�IRUP�RI�D�EULHI�HQJLQHHULQJ�UHSRUW��WRJHWKHU�ZLWK�FDQGLGDWH�LQWHUFRQQHFWLRQ�VFKHPHV�DQG�WKHLU
FKDUDFWHULVWLFV�

3KDVH���ZRXOG�LQYROYH�LQYHVWLJDWLRQV�LQWR�FDQGLGDWH�DGKHVLYH�V\VWHPV�DQG�SURFHVVLQJ��VWXG\�RI
WHPSHUDWXUH�DQG�RWKHU�HQYLURQPHQWDO�HIIHFWV�RQ�WUDQVGXFHU�SHUIRUPDQFH��SUHSDUDWLRQ�RI�EXGJHWDU\
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HVWLPDWHV�IRU�SURGXFWLRQ�HTXLSPHQW�GHVLJQ�DQG�SURFXUHPHQW��EXGJHWDU\�HVWLPDWHV�RI�XQLW�FRVW�LQ
SURGXFWLRQ�YROXPHV��$�VHULHV�RI�SURWRW\SH�WUDQVGXFHUV�ZRXOG�EH�VXSSOLHG�IRU�FXVWRPHU�HYDOXDWLRQ�DQG
TXDOLILFDWLRQ�

$�VHSDUDWH��SHUKDSV�SDUDOOHO��HIIRUW�PD\�EH�UHTXLUHG�WR�TXDOLI\�WKH�VHOHFWHG�LQWHUFRQQHFWLRQ
VFKHPH��7KLV�LV�KLJKO\�GHSHQGHQW�XSRQ�VSHFLILF�GHWDLOV�RI�WKH�SULQWHU�GHVLJQ��DQG�LW�LV�SRVVLEOH�WKDW�WKLV
HIIRUW�PD\�EHVW�EH�SHUIRUPHG�E\�WKH�SULQWHU�PDQXIDFWXUHU�

3KDVH���ZRXOG�OHDG�WRZDUGV�SURGXFW�ODXQFK��LQFOXGLQJ�WKH�GHVLJQ�DQG�SURFXUHPHQW�RI
SURGXFWLRQ�WRROLQJ�
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