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)LJXUH��� 6KLHOGLQJSLH]RILOP

9,%5$7,21�6(16,1*

2QH�RI�WKH�ILUVW�DSSOLFDWLRQV�IRU�SLH]R�ILOP�ZDV�DV�DQ�DFRXVWLF�SLFNXS�IRU�D�YLROLQ��/DWHU��*LEVRQ
*XLWDU�LQWURGXFHG�D�OLQH�RI�DFRXVWLF�JXLWDUV�ZLWK�SLH]R�ILOP�DV�D�VDGGOH�PRXQWHG�EULGJH�SLFNXS�
PRXQWHG�LQ�WKH�EULGJH��7KH�YHU\�KLJK�ILGHOLW\�RI�WKH�SLFNXS�OHG�WKH�ZD\�WR�D�IDPLO\�RI�YLEUDWLRQ
VHQVLQJ�DQG�DFFHOHURPHWHU�DSSOLFDWLRQV�

0XVLF�3LFNXSV

�3LH]R�ILOP�LV�XVHG�WRGD\�LQ
IRXU�JXLWDU�SLFNXS�GHVLJQV��WKH
ILUVW�LV�D�WKLFN�ILOP�
FRPSUHVVLYH��XQGHU�WKH�VDGGOH�
GHVLJQ��WKH�VHFRQG�LV�D�ORZ
FRVW�DFFHOHURPHWHU��WKH�RWKHU
WZR�DUH�FRQWDFW�PLFURSKRQHV�
RQH�IROGV�DURXQG�WKH�VDGGOH
ZKLFK�LV�LQVHUWHG�LQWR�WKH
EULGJH��ZKLOH�WKH�ODVW�LV�DQ�DIWHU
PDUNHW�SLFNXS�GHVLJQ�WKDW�LV
WDSHG�WR�WKH�LQVWUXPHQW�
%HFDXVH�RI�WKH�ORZ�4�RI�WKH
PDWHULDO��WKHVH�WUDQVGXFHUV�GR
QRW�KDYH�WKH�VHOI�UHVRQDQFH�RI
KDUG�FHUDPLF�SLFNXSV�
6KLHOGLQJ�FDQ�EH�DFKLHYHG�E\�D�IROGRYHU�GHVLJQ�DV�VKRZQ�LQ�)LJXUH�����7KH�KRW�VLGH�LV�WKH�VOLJKWO\
QDUURZHU�HOHFWURGH�RQ�WKH�LQVLGH�RI�WKH�IROG��7KH�IROGRYHU�WHFKQLTXH�SURYLGHV�D�PRUH�VHQVLWLYH
SLFNXS�WKDQ�DOWHUQDWLYH�VKLHOGLQJ�PHWKRGV�EHFDXVH�WKH�VKLHOG�LV�IRUPHG�E\�SLH]RHOHFWULF�PDWHULDO�
&RQYHQWLRQDO�VKLHOGLQJ�ODPLQDWHV�FDQ�EH�HDVLO\�IDEULFDWHG�E\�D�PXOWLOD\HU�ODPLQDWH�RI�SLH]R�ILOP�
DGKHVLYH�DQG�VKLHOGLQJ�IRLO�

0DFKLQH�0RQLWRULQJ

7KH�ILGHOLW\�RI�D�VKLHOGHG�SLH]R�ILOP�VHQVRU�LQ�PXVLFDO�LQVWUXPHQWV�OHG�WR�WKH�GHYHORSPHQW�RI
YLEUDWLRQ�VHQVRUV�IRU�PDFKLQHV��,Q�LWV�VLPSOHVW�PRGH��SLH]R�ILOP�YLEUDWLRQ�VHQVRUV�EHKDYH�HVVHQWLDOO\
OLNH�G\QDPLF�VWUDLQ�JDXJHV��7KH�ILOP�GRHV�QRW�UHTXLUH�DQ�H[WHUQDO�SRZHU�VRXUFH��\HW�W\SLFDOO\
JHQHUDWHV�VLJQDOV�JUHDWHU�WKDQ�VWUDLQ�JDXJHV�DIWHU�DPSOLILFDWLRQ��$�W\SLFDO�SLH]R�ILOP�VHQVRU�SURGXFHV
IRXU�RUGHUV�RI�PDJQLWXGH�KLJKHU�YROWDJH�VLJQDO�WKDQ�D�IRLO�W\SH�VWUDLQ�JDXJH��DQG�WZR�RUGHUV�KLJKHU
WKDQ�VHPLFRQGXFWRU�W\SHV��7KH�IUHTXHQF\�UHVSRQVH�RI�WKH�SLH]R�ILOP�VWUDLQ�JDXJH�LV�DOVR�VXSHULRU�

7KH�H[WUHPH�VHQVLWLYLW\�LV�GXH�WR�WKH�IRUP�RI�WKH�SLH]R�ILOP�PDWHULDO��7KH�ORZ�WKLFNQHVV�RI�WKH�ILOP
UHVXOWV�LQ�D�YHU\�VPDOO�FURVV�VHFWLRQDO�DUHD��7KXV�YHU\�VPDOO�ORQJLWXGLQDO�IRUFHV�FUHDWH�YHU\�ODUJH
VWUHVVHV�ZLWKLQ�WKH�PDWHULDO��

3LH]R�ILOP�VHQVRUV�FDQ�EH�DIIL[HG�WR�D�YLEUDWLQJ�VXUIDFH�DQG�PRQLWRU�WKH�DPSOLWXGH�DQG�IUHTXHQF\�RI
WKH�YLEUDWLQJ�VWUXFWXUH��7KH�VHQVRUV�FDQ�FRYHU�ODUJHU�DUHDV�WKDQ�QRUPDO�VWUDLQ�JDXJHV�VR�DQ\�GLUHFW
FRPSDULVRQV�VKRXOG�EH�SHUIRUPHG�LQ�XQLIRUP�VWUDLQ�ILHOGV�IRU�PHDQLQJIXO�UHVXOWV��2EYLRXVO\��SRLQW�
W\SH�WUDQVGXFHUV�PD\�EH�XVHG�ZKHUH�UHTXLUHG��DOWKRXJK�WKH�ORZ�FDSDFLWDQFH�RI�WKH�VPDOO�VHQVRU�DUHD
ZLOO�UHTXLUH�DGGLWLRQDO�FRQVLGHUDWLRQ��2SHUDWLRQ�GRZQ�WR�IUDFWLRQV�RI�+]�FDQ�EH�DFKLHYHG�E\�HLWKHU
FRQYHQWLRQDO�FKDUJH�DPSOLILHUV�RU��VLQFH�VLJQDO�OHYHOV�DUH�UHODWLYHO\�KLJK��VLPSOH�KLJK�LPSHGDQFH�)(7
EXIIHU�FLUFXLWV�
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)LJXUH���7KUHDGEUHDNVHQVRU

%HDULQJ�:HDU�6HQVRUV

$�VKLHOGHG�SLH]R�ILOP�VHQVRU�KDV�EHHQ�XVHG�WR�PRQLWRU�EHDULQJV�IRU�ZHDU�DQG�HYLGHQFH�RI�VSDOO��7KH
VHQVRUV�DUH�SHUPDQHQWO\�DIIL[HG�WR�WKH�RXWHU�VXUIDFH�RI�WKH�EHDULQJ�UDFH�ZLWK�HSR[\��7KH�ORZ�PDVV
DQG�WKLQ�SURILOH�DOORZ�LWV�XVH�DV�D�EXLOW�LQ�QRQGHVWUXFWLYH�WHVWLQJ�VHQVRU��UDWKHU�WKDQ�WKH�WLPH
FRQVXPLQJ�XVH�RI�DFFHOHURPHWHUV�IRU�SHULRGLF�IDXOW�FRQGLWLRQ�FKHFNV�

)DQ�)ORZ�6HQVRU

$�ODPLQDWHG�EHDP�W\SH�VHQVRU�LV�XVHG�LQ�GXFWHG�DLUIORZ�DV�D�FHQWULIXJDO�IDQ�IDLOXUH�VHQVRU��7KH
SUHVHQFH�RI�DLU�IORZ�LV�GHWHFWHG�E\�WKH�YLEUDWLRQV�LQ�WKH�VHQVRU�FDXVHG�E\�WKH�WXUEXOHQFH�RI�DLU�IORZ�DW
DERXW�����+]��7KH�DEVHQFH�RI�WKLV�VLJQDO�LV�XVHG�IRU�WULJJHU�HOHFWURQLFV��7KH�VHQVRU�DQG�VZLWFKLQJ
HOHFWURQLFV�DUH�EDVHG�DURXQG�D�7/����TXDG�EL��)(7�RS�DPS��ZLWK�W\SLFDO�LQSXW�VLJQDOV�RI����P9�
6HQVRU�UHOLDELOLW\�LV�WKH�NH\�IHDWXUH��6LQFH�WKH�VHQVRU�LV�VXEMHFWHG�WR�YLUWXDOO\�QR�RSHUDWLQJ�VWUHVVHV��LW
KDV�DQ�LQGHILQLWH�ZRUNLQJ�OLIH�

7KUHDG�%UHDN�6HQVRU

7H[WLOH�SODQWV�UHTXLUH�WKH�FRQWLQXRXV�PRQLWRULQJ�RI�RIWHQ
WKRXVDQGV�RI�OLQHV�RI�WKUHDG�IRU�EUHDNDJH��$Q�XQGHWHFWHG
EUHDN�HYHQW�FDQ�UHTXLUH�WKDW�D�ODUJH�YROXPH�RI�PDWHULDO�EH
GLVFDUGHG��DV�WKH�ODERU�FRVWV�WR�UHFRYHU�WKH�PDWHULDO
H[FHHG�WKH�PDQXIDFWXULQJ�FRVW��'URS�VZLWFKHV��ZKHUH
VZLWFK�FRQWDFW�FORVXUH�RFFXUV�ZKHQ�WKH�WKUHDG�EUHDNV��DUH
YHU\�XQUHOLDEOH��/LQW�IRXOV�WKH�FRQWDFW�SRLQWV��UHVXOWLQJ�LQ
QR�RXWSXW�VLJQDO��$�SLH]RHOHFWULF�ILOP�YLEUDWLRQ�VHQVRU�
PRXQWHG�WR�D�WKLQ�VWHHO�EHDP��PRQLWRUV�WKH�DFRXVWLF
VLJQDO�FDXVHG�E\�WKH�DEUDVLRQ�RI�WKH�WKUHDG�UXQQLQJ�DFURVV
WKH�EHDP��DQDORJRXV�WR�D�YLROLQ�VWULQJ��)LJXUH�������7KH
DEVHQFH�RI�WKH�YLEUDWLRQ�LQVWDQWO\�WULJJHUV�WKH�PDFKLQHU\
WR�VWRS�

9HQGLQJ�6HQVRUV

6KLHOGHG�G\QDPLF�VWUDLQ�JDXJHV�RI�SLH]R�ILOP�KDYH�EHHQ�DIIL[HG�WR�WKH�XQGHUVLGH�RI�D�YHQGLQJ
SURGXFW�GHOLYHU\�WUD\�WR�YHULI\�WKDW�SURGXFW�ZDV�SURSHUO\�YHQGHG��7KH�DEVHQFH�RI�WKH�LPSDFW�LQGXFHG
YLEUDWLRQ�WULJJHUV�DQ��2XW�RI�2UGHU��ZDUQLQJ��,Q�D�VHFRQG�DSSOLFDWLRQ��VORW�PDFKLQH�FRLQ�FRXQWLQJ�LV
SURYLGHG�E\�D�SLH]R�ILOP�HOHPHQW��7KH�VHQVRUV�FRQILUP�GHOLYHU\�RI�FRLQV�ZRQ��GLVFRXUDJLQJ�JDPEOHUV
IURP�IDOVHO\�FODLPLQJ�HTXLSPHQW�GHIHFWV��$�WLFNHW�GLVSHQVLQJ�PDFKLQH�FRXQWV�WLFNHWV�GHOLYHUHG�ZLWK�D
SLH]R�EHDP�GHVLJQ�
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