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5R]QRY�6\VWHP�$SSOLFDWLRQ�/DERUDWRU\

5R]QRY�SRG�5DGKRVWHP��&]HFK�5HSXEOLF

� ,1752'8&7,21

7KLV�DSSOLFDWLRQ�QRWH�GHVFULEHV�WKH�GHVLJQ�RI�ORZ�D�FRVW�FKRSSHU�PRWRU�FRQWURO�GULYH�V\VWHP�EDVHG�RQ
WKH�0&��+&���0&��PLFURFRQWUROOHU��WKH�0*3�1��(�,*%7��,QVXODWHG�*DWH�%LSRODU�7UDQVLVWRU��DQG�WKH
065����8OWUD�)DVW�6RIW�'LRGH��7KLV� ORZ� FRVW� VLQJOH�SKDVH�SRZHU� ERDUG� LV� GHGLFDWHG� IRU� XQLYHUVDO
EUXVKHG�PRWRUV��7KH�XQLYHUVDO�PRWRU�LV�WRGD\�WKH�PRVW�ZLGHO\�XVHG�PRWRU�LQ�KRPH�DSSOLDQFHV�VXFK�DV�
YDFXXP�FOHDQHUV��ZDVKHUV��KDQG�WRROV��DQG�IRRG�SURFHVVRUV��7KH�RSHUDWLRQDO�PRGH��ZKLFK�LV�XVHG�LQ
WKLV�DSSOLFDWLRQ��LV�FORVHG�ORRS�DQG�UHJXODWHG�VSHHG��7KLV�PRGH�UHTXLUHV�D�VSHHG�VHQVRU�RQ�WKH�PRWRU
VKDIW��6XFK�D�VHQVRU�LV�XVXDOO\�D�WDFKRPHWHU�JHQHUDWRU��7KH�NLQG�RI�PRWRU�DQG�LWV�GULYH�KDYH�D�KLJK
LPSDFW�RQ�PDQ\�KRPH�DSSOLDQFH� IHDWXUHV�� OLNH�FRVW��VL]H��QRLVH�DQG�HIILFLHQF\��(OHFWURQLF�FRQWURO� LV
XVXDOO\�QHFHVVDU\�ZKHQ�YDULDEOH�VSHHG�RU�HQHUJ\�VDYLQJV�DUH�UHTXLUHG�

0LFURFRQWUROOHUV�RIIHU�WKH�DGYDQWDJHV�RI�ORZ�FRVW�DQG�DWWUDFWLYH�GHVLJQ��7KH\�FDQ�RSHUDWH�ZLWK�RQO\�IHZ
H[WHUQDO�FRPSRQHQWV�DQG�UHGXFH�WKH�HQHUJ\�FRQVXPSWLRQ�DV�ZHOO�DV�FRVW��7KLV�FLUFXLW�ZDV�GHVLJQHG�DV
D�YHU\�VLPSOH�VFKHPDWLF�XVLQJ�DOO� IHDWXUHV�RI�D�VLPSOH�PLFURFRQWUROOHU��7KH�PLFURFRQWUROOHU�DQG� WKLV
ERDUG�PD\�EH�XVHG�LQ�D�ZLGH�YDULHW\�RI�DSSOLFDWLRQV�

)LJXUH�������/RZ�&RVW�0RWRU�&RQWURO�&KRSSHU�%RDUG
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7KH�3XOVH�:LGWK�0RGXODWLRQ�WHFKQLTXH��3:0��LV�XVHG�WR�DGMXVW�WKH�YROWDJH�DSSOLHG�WR�WKH�PRWRU��UHIHU
WR�)LJXUH ����0RGXODWLRQ�RI�WKH�3:0¶V�GXW\�F\FOH�DOORZV�WKH�HIIHFWLYH�YROWDJH��VHHQ�E\�WKH�PRWRU��WR�EH
YDULHG��7KH�3:0� WHFKQLTXH� LV�RIWHQ� WHUPHG�FKRSSHU�EHFDXVH�RI� WKH�FKRSSHG�GULYH�VLJQDO�ZKLFK� LV
FUHDWHG��&RPSDUHG�WR�D�SKDVH�DQJOH�GULYH��D�FKRSSHU�GULYH�UHTXLUHV�D�PRUH�FRPSOLFDWHG�SRZHU�VWDJH
ZLWK�DQ�LQSXW�SRZHU�UHFWLILHU��D�SRZHU�VZLWFK��DQG�D�SRZHU�IDVW�GLRGH��7KH�DGYDQWDJH�LV�KLJKHU�HIILFLHQF\�
OHVV�DFRXVWLF�QRLVH�DQG�EHWWHU�(0&�EHKDYLRXU�

7KLV� DSSOLFDWLRQ� QRWH� DOVR� H[SODLQV� KRZ� WR� GHVLJQ� WKH� VRIWZDUH� LPSOHPHQWDWLRQ� XVLQJ� DQ� +&��
PLFURFRQWUROOHU��6XFK�D�ORZ�FRVW�PLFURFRQWUROOHU�LV�SRZHUIXO�HQRXJK�WR�GR�ZKROH�MRE�QHFHVVDU\�IRU�GULYLQJ
D�FORVHG�ORRS�FKRSSHU�GULYH�

)LJXUH�������3XOVH�:LGWK�0RGXODWLRQ�WHFKQLTXH���&KRSSHU

� $''('�9$/8(�86,1*�$�0,&52&21752//(5

&RPSDUHG�WR�D�SRRU�DQDORJ�VROXWLRQ��D�PLFURFRQWUROOHU�EDVHG�GULYH�VKRZV�PDQ\�DGYDQWDJHV��6RPH�RI
WKHP�DUH�OLVWHG�EHORZ�

� FKRLFH�EHWZHHQ�GLIIHUHQW�FRQWURO�DOJRULWKPV

� FKRLFH� EHWZHHQ� DQ\� VKDSH� RI� VSHHG� FRPPDQG� �DFFHOHUDWLRQ� DQG� GHFHOHUDWLRQ
SKDVH�

� FKRLFH�EHWZHHQ�DQ\�W\SH�RI�WDFKRPHWHU

� VRIWZDUH�FDQ�PDNH�WKH�KDUGZDUH�PRUH�VLPSOH

� GLDJQRVWLF�IXQFWLRQV

� UHPRWH�FRQWURO�E\�ZLUH�DQG�FRPPXQLFDWLRQ�SURWRFRO

� RSHQ�IRU�LQQRYDWLRQ

� '(9,&(6

8QLYHUVDO�PRWRUV� DUH�VWLOO� XVHG�ZKHUH� EUXVKHV� DUH� DFFHSWHG� DQG�XQLYHUVDO�PRWRUV� GULYHQ� E\� SRZHU
VZLWFKHV�DUH�XVHG�ZKHUH�D� ORZ�SULFH� LV� UHTXLUHG��7KLV�VHFWLRQ�FRQWDLQV� LQIRUPDWLRQ�DQG�GHVFULSWLRQV
DERXW�DOO�IHDWXUHV�RI�D�VXLWDEOH�PLFURFRQWUROOHU��,*%7�DQG�GLRGH�

7KH���+&���0&�� LV�DQ�+&���EDVHG�0&8�GHVLJQHG� IRU�PRWRU�GULYH�DSSOLFDWLRQV��*HQHUDO� IHDWXUHV
LQFOXGH�����N�E\WHV�RI�(3520������E\WHV�RI�5$0��D����ELW�WLPHU�LQFOXGLQJ�DQ�RXWSXW�FRPSDUH�DQG�WZR
LQSXW�FDSWXUHV����JHQHUDO�SXUSRVH�,�2�SLQV��DQG�DQ�6&,��8$57��SRUW�LQ�D����SLQ�62,&�RU�D�',3�SDFNDJH�
,Q�DGGLWLRQ� WKH�0&��KDV�VSHFLILF� IHDWXUHV� LQFOXGLQJ�D���FKDQQHO�� ��ELW�3:0�PRGXOH��D�KLJK�FXUUHQW
VRXUFH�SRUW��DQG�D���FKDQQHO����ELW�$�'�PRGXOH��7KH���+&���0&��LV�ZHOO�VXLWHG�IRU�WKLV�DSSOLFDWLRQ�ZLWK
LWV�DQDORJ�WR�GLJLWDO�FRQYHUWHU�DQG�ZLWK�LWV�SXOVH�ZLGWK�PRGXODWLRQ�EORFN�

0RWRUROD¶V�VHULHV�RI� ,*%7V�RIIHUHG�DUH�VSHFLDOO\�GHVLJQHG�IRU�HIILFLHQW�PRWRU�GULYHV��6ZLWFKLQJ�WLPHV�
VDWXUDWLRQ�YROWDJH��DQG�VKRUW�FLUFXLW�FDSDELOLW\�KDYH�EHHQ�RSWLPL]HG�IRU�WKHVH�DSSOLFDWLRQV��7KH�KLJKHU
WKUHVKROG�HOLPLQDWHV�WKH�QHHG�IRU�QHJDWLYH�JDWH�GULYH��:LWK�D�IDVW�VZLWFKLQJ�DQG�VKRUW�FLUFXLW�FDSDELOLW\�
WKH�¶(¶�IDPLO\�RI�,*%7V�ILWV�ZHOO�LQ�KLJK�SHUIRUPDQFH�OLQH�RSHUDWHG��SXOVH�ZLGWK�PRGXODWHG��YDULDEOH�VSHHG
PRWRU�GULYHV��7KLV�IDPLO\� LQFOXGHV�WKH�VLQJOH� ,*%7V��ZLWKRXW�FRSDFNDJHG�IUHH�ZKHHOLQJ�GLRGH�� LQ� WKH

'&�9ROWDJH

0RWRU�9ROWDJH

����GXW\�F\FOH

*DWH�6LJQDO
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FXUUHQW�UDQJH�RI���$�WR����$�LQ�D�72����SDFNDJH��6RPH�SDUDPHWHUV�RI�WKH�FKRVHQ�,*%7�DUH�VKRZQ�LQ
7DEOH ���

7KH�0&������GULYHU�LV�VSHFLDOO\�GHVLJQHG�WR�GULYH�WKH�JDWH�RI�DQ�,*%7�XVHG�IRU�KLJK�SRZHU�DSSOLFDWLRQV�
VXFK� DV�PRWRU� GULYH�� ,W� FDQ� EH� XVHG�ZLWK� GLVFUHWH� ,*%7V� DQG� ,*%7�PRGXOHV� XS� WR� ���� $�� 'HYLFH
SURWHFWLRQ�IHDWXUHV�LQFOXGH�WKH�FKRLFH�RI�GHVDWXUDWLRQ�RU�RYHUFXUUHQW�VHQVLQJ�SOXV�XQGHUYROWDJH�ORFNRXW
RSWLPL]HG�IRU�,*%7V�

7DEOH�������(OHFWULFDO�FKDUDFWHULVWLFV�RI�WKH�0*3�1��(

� &,5&8,7

��� 'HVFULSWLRQ

,Q�)LJXUH ��WKH�VFKHPDWLF�RI�D�FKRSSHU�PRWRU�FRQWURO�ERDUG�LV�VKRZQ��$V�FDQ�EH�VHHQ��WKHUH�DUH�VL[�PDMRU
SDUWV��WKH�SRZHU�VWDJH��WKH�UHOD\��WKH�FXUUHQW�PHDVXUHPHQW��WKH�FLUFXLWU\�IRU�D�WDFKRPHWHU�FRQQHFWLRQ�
WKH�SRZHU� VXSSO\�DQG� WKH�PLFURFRQWUROOHU��7KH�SRZHU� VWDJH� LV� FRPSRVHG�RI� WKH� LQSXW� SRZHU�EULGJH
UHFWLILHU�'��ZLWK�WKH�FDSDFLWRU�&����WKH�SRZHU�WUDQVLVWRU�4��DQG�WKH�IUHHZKHHOLQJ�GLRGH�'���7KHUH�LV�QR
EXON�HOHFWURO\WLF�FDSDFLWRU�EHFDXVH�RI�FRVW�DQG�VL]H��7KH�PLFURFRQWUROOHU�FDQ�FKDQJH�GLUHFWLRQ�RI� WKH
PRWRU�ZLWK�KHOS�RI�WKH�UHOD\�.��

7KH�FXUUHQW�PHDVXUHPHQW�FRQVLVWV�RI�WKH�YROWDJH�GURS�UHVLVWRU�5��DQG�WKH�GLIIHUHQWLDO�DPSOLILHU�8�$��,Q
WKLV� SDUW� WKH� ORZ� YROWDJH� UDLO�WR�UDLO� RSHUDWLRQDO� DPSOLILHU�0&������ LV�XVHG��7KH�0&������ LV� D� QHZ
GHYLFH�ZLWK�UDLO�WR�UDLO�RSHUDWLRQ�RQ�ERWK�WKH�LQSXW�DQG�RXWSXW��7KH�RXWSXW�FDQ�VZLQJ�ZLWKLQ����P9�RI
HLWKHU�VXSSO\��6XFK�D�GHYLFH�PDNHV�LW�SRVVLEOH�WR�EXLOG�ORZ�FRVW�FLUFXLW�LQ�RUGHU�WR�DPSOLI\�WKH�VLJQDO�IURP
WKH� YROWDJH� GURS� UHVLVWRU�� 7KH� RQO\� HUURUV� H[LVW� IRU� YHU\� ORZ� FXUUHQWV� DQG� FDQ� EH� HOLPLQDWHG� E\� WKH
VRIWZDUH�

%HFDXVH�WKLV�ERDUG�SURYLGHV�WKH�FRQWURO�DOJRULWKP�LQ�FORVHG�ORRS�PRGH�WKHUH�DUH�VRPH�GHYLFHV�ZKLFK
DOORZ�FRQQHFWLRQ�RI�D�WDFKRPHWHU��7KH�PRVW�IUHTXHQWO\�XVHG�WDFKRPHWHU�KDV����SROHV�DQG�DQ�RXWSXW
YROWDJH�RI���9�WR����9�506�IRU�IXOO�VFDOH�ZRUNLQJ�VSHHG��$Q�LQSXW�ILOWHU�SURWHFWV�WKH�RSHUDWLRQDO�DPSOLILHU
8�%�DJDLQVW�KLJK�YROWDJH�DW�KLJK�VSHHG�DQG�GLRGH�'��SURWHFWV�WKH�RSHUDWLRQDO�DPSOLILHU�DJDLQVW�QHJDWLYH
YROWDJH��7KH�RXWSXW�VTXDUH�ZDYH�VLJQDO�IURP�WKH�FRPSDUDWRU�LV�FRQQHFWHG�WR�SLQ�3'���%\�PHDQV�RI�WKLV
DUUDQJHPHQW�WKH�LQSXW�FDSWXUH�IHDWXUH�RI�WKH�PLFURFRQWUROOHU�FDQ�EH�XVHG�

7KH�SRZHU�VXSSO\�SURGXFHV�WZR�YROWDJHV������9�IRU�WKH�GULYHU�RI�WKH�,*%7�DQG�WKH�UHOD\��DQG����9�IRU
WKH�UHVW��7KH�VWUXFWXUH�ZLWK�WKH�LQSXW�WUDQVIRUPHU�7���WKH�EULGJH�UHFWLILHU�'��DQG�WKH�YROWDJH�UHJXODWRUV
8���8��KDV�EHHQ�FKRVHQ�

7KH�$�'�FRQYHUWRU�RI�WKH�PLFURFRQWUROOHU�SURYLGHV�WKH�FRQYHUVLRQ�RI�WKUHH�LQSXW�YROWDJHV��$Q�H[WHUQDO
VSHHG� FRPPDQG� LV� FRQQHFWHG� WR� SLQ� 3&��� 7ZR� RWKHU� VLJQDOV�� 3&��PRWRU� FXUUHQW� DQG� 3&��PDLQV
LQIRUPDWLRQ��DUH�SUHSDUHG�IRU�IXWXUH�XVH��3LQV�3&��3&���DV�UHIHUHQFH�LQSXWV�IRU�WKH�$�'�FRQYHUWRU��DUH
FRQQHFWHG�WR�DSSURSULDWH�OHYHOV�RI�WKH�SRZHU�VXSSO\��

:$51,1*

7KLV� FLUFXLW� LV� SRZHUHG� GLUHFWO\� IURP� WKH� OLQH�� 'R� QRW� WRXFK� DQ\� SDUWV� RI� WKLV� ERDUG�� :KHQ
ZRUNLQJ�ZLWK�VXFK�ERDUG��GR�QRW�FRQQHFW�DQ\�FRPSXWHU��VFRSH�RU�GHYHORSPHQW�V\VWHP��,Q�WKLV
FDVH�LW�LV�QHFHVVDU\�WR�XVH�DQ�LVRODWLRQ�WUDQVIRUPHU�

3DUDPHWHU 9DOXH

&ROOHFWRU�(PLWWHU�9ROWDJH�9&(6 ����9�0D[

&ROOHFWRU�&XUUHQW�&RQWLQXRXV�,&�� ��$�0D[

&ROOHFWRU�WR�(PLWWHU�2Q�6WDWH�9ROWDJH��,& ��$��9&(�RQ� ����9�7\S

*DWH�7KUHVKROG�9ROWDJH�9*(�WK� ��9�7\S

7XUQ�2Q�7XUQ�2II�'HOD\�7LPH�WG�RQ��WG�RII� �������QV�7\S
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)LJXUH�������/RZ�&RVW�0RWRU�&RQWURO�&KRSSHU�'ULYH

7KH�VSHHG�FRPPDQG�FDQ�EH�VHW�H[WHUQDOO\�LQ�WKH�UDQJH�RI���9�WR���9��$�VLPSOH�H[WHUQDO�FRQWURO�SDQHO
�UHIHU�WR�)LJXUH ����VKRXOG�EH�OLQNHG�ZLWK�WKH�FKRSSHU�SRZHU�VWDJH�ZKHQ�H[WHUQDO�FRPPDQGV�DUH�QHHGHG�
7KH�FRQQHFWRUV�03��6SHHG��03��'LUHFWLRQ��03��6WDUW�6WRS�DQG�03��*1'�DUH�SURYLGHG�RQ�ERDUG�

:$51,1*

7KH�FRQWURO�SDQHO�PXVW�EH�LVRODWHG�IURP�WKH�XVHU�XQGHU�DOO�SRVVLEOH�FLUFXPVWDQFHV�

)LJXUH�������([WHUQDO�&RQWURO�3DQHO

7KH�',3�VZLWFK�6:��DOORZV�VRPH�RSWLRQV�RI�WKH�GULYH¶V�IXQFWLRQDOLW\�DQG�ZLOO�EH�GLVFXVVHG�ODWHU�

7KHUH� DUH� SXOOXS� UHVLVWRUV� 5�$�5�(� RQ�ERDUG� WR� SURYLGH� WKH� SURSHU� OHYHO� RI� LQSXW� VLJQDOV� IRU� WKH
PLFURFRQWUROOHU�

������9

6723 23(1

67$57 *1'
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� &21752/�$/*25,7+0

7KH�EDVLF�SULQFLSOH�RI�WKH�FKRSSHU�FRQWURO�WHFKQLTXH�LV�YHU\�VLPSOH���WKH�VSHHG�FDQ�EH�FRQWUROOHG�E\
DGMXVWPHQW�RI�WKH�YROWDJH�DSSOLHG�WR�WKH�PRWRU�SHUIRUPHG�E\�WKH�FKDQJH�RI�WKH�3:0�GXW\�F\FOH��UHIHU�WR
)LJXUH ����7KH�XQLYHUVDO�PRWRU�LV�VXSSOLHG�LQ�'&�PRGH�WKURXJK�WKH�SRZHU�VWDJH�

)LJXUH ��VKRZV�D�VWDWH�GLDJUDP��7KH�VRIWZDUH�FRQVLVW�RI�D�&RQWURO�EORFN�DQG�VRPH�VXEURXWLQHV�OLNH�
0$.(B3,��5$03(��:DWFK�'RJ�DQG�,QWHUUXSW�6HUYLFHV�5RXWLQHV��7KH�&RQWURO�%ORFN�LV�LQ�IDFW�D�UHODWLYHO\
VKRUW�ORRS�ZKLFK�PDNHV�D�GHFLVLRQ�RQ�ZKLFK�VXEURXWLQHV�ZLOO�EH�FDOOHG��7KHUH�LV�DOVR�D�XQLYHUVDO�WLPLQJ
URXWLQH��ZKLFK�ZRUNV�ZLWK�WKH�+:�WLPHU�DQG�D�XQLTXH�UHJLVWHU�IRU�HYHU\�WLPHG�VXEURXWLQH��7KH�WLPLQJ
URXWLQH� FDOFXODWHV� WKH� GLIIHUHQW� EHWZHHQ� WKH� +:� WLPHU� DQG� D� SDUWLFXODU� UHJLVWHU� DQG�� LQ� FDVH� RI
FRLQFLGHQFH�ZLWK�WKH�JLYHQ�QXPEHU��WLPH�LQWHUYDO���FDOOV�WKH�DSSURSULDWH�VXEURXWLQHV��7KH�VDPH�SULQFLSOH
LV�XVHG�IRU�DOO�WLPH�FRQGLWLRQV�

)LJXUH�������3URJUDP�6WDWH�'LDJUDP

$�',3�VZLWFK�ZLWK�WKUHH�FRQQHFWHG�VZLWFKHV��UHIHU�WR�)LJXUH ���LV�DYDLODEOH�RQ�WKH�ERDUG��2QH�RI�WKHP�LV
WHVWHG�E\�WKH�GLVFXVVHG�VRIWZDUH��³�´��DQG�WZR�DUH�IUHH�IRU�FXVWRPHU�XVH��³�´�DQG�³�´���7KH�FRQWURO�EORFN
WHVWV� WKH�VZLWFK�QXPEHU�³�´��7KLV�VZLWFK�WRJJOHV�EHWZHHQ�WKH�³'HPR�PRGH´�DQG�WKH�³67$57�6723´
PRGH��,Q�WKH�'HPR�PRGH�WKH�GULYH�VWDUWV�DXWRPDWLFDOO\�DQG�UXQV�LQ�D�WKUHH�VWHS�HQGOHVV�ORRS��,Q�WKH
67$57�6723� PRGH� WKH� H[WHUQDO� 67$57� FRPPDQG� DQG� WKH� DQDORJ� H[WHUQDO� VSHHG� FRPPDQG� DUH
QHFHVVDU\�

)LJXUH�������',3�6ZLWFK�6:�

5(6(7

,QLWLDOL]DWLRQ

'(02�6ZLWFK'(02�6ZLWFK�2))

386+�67$57

386+

'(02�&<&/(

7,0(

'(02�7$%/(
+DQGOHU

7(67�67$57
%XWWRQ

&RQWURO�%ORFN

5$03(

0$.(B3, :DWFK�'RJ

'RQH

576

7,0(�)25

�21

(1'�2)�&21752/�%/2&.

)25�3,

0RWRU�6WRS

83'$7('

83'$7('

5XQ�$SSOLFDWLRQ

'RQH

576

576

:�'7,0(�)25
5$03(
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�
� 1RW�FRQQHFWHG

2))���'HPR�F\FOH21���67$57�6723�0RGH
$YDLODEOH

$YDLODEOH
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��� 0$.(B3,�VXEURXWLQH

7KH�0$.(B3,�VXEURXWLQH�LV�HQWHUHG�ZKHQ�D�WLPH�HYHQW�RFFXUUHG��7KH�PDLQ�MRE�LV�WKH�FDOFXODWLRQ�RI�WKH
DFWXDO�VSHHG�DQG�WKH�FDOFXODWLRQ�RI�WKH�3,�FRQWUROOHU��7KH�LQSXW�YDOXH�IRU�WKH�VSHHG�FDOFXODWLRQ�LV�D�JRRG
ILOWHUHG����ELW�RXWSXW�YDOXH�IURP�WKH�LQSXW�FDSWXUH�LQWHUUXSW��$�������ELW�GLYLVLRQ�LV�XVHG�ZKHUH�WKH����ELW
QXPEHU�LV�D�FRQVWDQW�DQG�WKH����ELW�QXPEHU�LV�WKH�RXWSXW�IURP�WKH�LQSXW�FDSWXUH�LQWHUUXSW��7KH�FRQVWDQW
FDQ�EH�FDOFXODWHG�IURP�WKH�IROORZLQJ�H[SUHVVLRQ�

&2167� �1�[�,1&$30,1
:KHUH�

&2167  �&RQVWDQW�IRU�GLYLVLRQ

1  �0D[LPDO�QXPEHU�RI�UHVXOW����

,1&$30,1  �0LQLPDO�QXPEHU�RI�FRXQWV�EHWZHHQ�WZR�HGJHV�RI�WDFKRPHWHU�VLJQDO

�����IRU��������530�DQG���0+]�FU\VWDO�

&2167� �����[����� ������������������+H[�

)RU�WKH�3,�FRQWUROOHU�WKH�ZHOO�NQRZQ�HTXDWLRQ�LV�XVHG�

9� �9=B����3B&2167�[��(���(=B�����,B&2167�[�(

:KHUH�

9  �$FWXDO�QHZ�YDOXH

9=B�  �9�LQ�ODVW�VWHS

3B&2167  �SURSRUWLRQDO�FRQVWDQW

(  �FRPPDQGBVSHHG���DFWXHOBVSHHG

(=B�  �(�LQ�ODVW�VWHS

,B&2167  �LQWHJUDWLRQ�FRQVWDQW

7KH�RXWSXW�IURP�WKH�3,�FRQWUROOHU�LV�WKH�LQSXW�YDOXH�IRU�WKH�3:0�SHULSKHUDO�EORFN�RI�WKH�PLFURFRQWUROOHU�

��� 5$03(�VXEURXWLQH

7KH�5$03(�VXEURXWLQH�LV�HQWHUHG�ZKHQ�D�WLPH�HYHQW�RFFXUUHG��7KLV�VXEURXWLQH� LQ�IDFW�FKDQJHV�WKH
VORSH�RI�WKH�FRPPDQG�VSHHG¶V�VLJQDO��7KH�VORSH�LV�WKH�VDPH�IRU�WKH�ULVLQJ�DQG�IDOOLQJ�HGJHV��7KH�VORSH
FDQ�EH�PRGLILHG�WKURXJK�D�FKDQJH�LQ�WKH�WLPH�LQWHUYDO�IRU�WKH�5$03(�VXEURXWLQH�

��� :DWFK�GRJ�VXEURXWLQH

7KH� :DWFK�GRJ� VXEURXWLQHV� LV� HQWHUHG� ZKHQ� WKH� ZDWFK�GRJ� UHJLVWHU� KDV� QRW� EHHQ� XSGDWHG� IRU
DSSUR[LPDWHO\���V��7KH�LQSXW�FDSWXUH�LQWHUUXSW�VHUYLFH�URXWLQH��DV�D�UHVXOW�RI�WKH�UXQQLQJ�PRWRU��WDNHV�WKH
UHVSRQVLELOLW\�IRU�WKH�ZDWFK�GRJ�UHJLVWHU��%\�WKLV�DUUDQJHPHQW�LW�LV�SRVVLEOH�WR�SURWHFW�WKH�PRWRU�ZKHQ�WKH
VKDIW� LV� EORFNHG�� ,Q� WKLV� FDVH� WKH� ZDWFK�GRJ� ZLOO� WXUQ� RII� WKH� ,*%7� DQG�ZLOO� ZDLW� IRU� D� QHZ� 67$57
FRPPDQG�

� ,17(558376

7KH�PLFURFRQWUROOHU�FDQ�EH�LQWHUUXSWHG�LQ�WKLV�DSSOLFDWLRQ�WZR�GLIIHUHQW�ZD\V��7KH�VLPSOHVW�LQWHUUXSW�LV�WKH
7LPHU�RYHUIORZ�LQWHUUXSW��7KH�DSSURSULDWH�VHUYLFH�URXWLQH�LV�WKH�7LPHU�RYHUIORZ�LQWHUUXSW�VHUYLFH�URXWLQH
�72,65�� DQG� LW� HQDEOHV� WKH� ,QSXW� FDSWXUH� LQWHUUXSW� DQG� VWDUWV� WKH�$�'� FRQYHUWRU�� 7KH� ,QSXW� FDSWXUH
LQWHUUXSW� VHUYLFH� URXWLQH� �,&,65�� LV� DOORZHG� WR� UXQ� VL[� WLPHV� HYHU\� ���PV� �72,65� RFFXUUHG�� DQG� LW
FDOFXODWHV�DQ�DYHUDJH�YDOXH�RI�WKH�WLPH�LQWHUYDO�EHWZHHQ�WKH�ULVLQJ�HGJHV�RI�WKH�WDFKRPHWHU�VLJQDO�
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)LJXUH�������,QWHUUXSW�6HUYLFH�5RXWLQHV

� 0,&52&21752//(5�86$*(

��� 7RWDO�5$0�	�520�XVHG

7DEOH ��VKRZV�KRZ�PXFK�PHPRU\�ZDV�QHHGHG�WR�UXQ�WKH�FKRSSHU�GULYH��$�VLJQLILFDQW�SDUW�RI�WKH�PHPRU\
LV�VWLOO�DYDLODEOH�

��� ,�2�XVH

7DEOH ��VXPPDUL]HV�WKH�XVH�RI�WKH�,�2�SLQV��,W�FDQ�EH�VHHQ�WKDW���SLQV�DUH�VWLOO�DYDLODEOH�

7DEOH�������

0HPRU\ $YDLODEOH 8VHG

65$0 ���%\WHV ��%\WHV

520 ���N%\WHV ���N%\WHV

7DEOH�������

,�2 $YDLODEOH�SLQV 8VHG�SLQV 3XUSRVH

3RUW�$ 3$��3$�

3$�
3$�

3$��3$�
3$�

([W��GLUHFWLRQ
3:0�RXWSXW
',3�6ZLWFK
([W��6WDUW

3RUW�% 3%��3%� 3%� 5HOD\

3RUW�& 3&��3&�

3&�
3&�
3&�

3&��3&�

0DLQV
([W��VSHHG

0RWRU�FXUUHQW
5HIHUHQFHV

3RUW�' 3'��3'� 3'� 7DFKRPHWHU

5XQ�$SSOLFDWLRQ
7,0(5�29(5)/2:
,17(55837

,1387�&$3785(
,17(55837

57,

57,

(QDEOH��[�,& 6HQVH�7DFKR�6LJQDO
6WDUW�$�'
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� 3$576�/,67�$1'�3&%�

7KH�OLVW�RI�FRPSRQHQWV�LV�OLVWHG�LQ�7DEOH ���DQG�)LJXUH ��DQG�)LJXUH ��VKRZ�WKH�3&%�OD\RXW�

7DEOH��������3DUWV�/LVW

&RPSRQHQW 4XDQWLW\ 9DOXH�5DWLQJ 'HVFULSWLRQ

8� � � ,&��0&��+&���0&�3

8� � � ,&��0&�����3

8� � � ,&��0&�����3

8� � ���9������P$ ,&��0&��/��$&3

8� � ��9������P$ ,&��0&��/��$&3

4� � ��$������9 ,*%7��0*3�1��(

4� � ���9������P$ 7UDQVLVWRU��036����

;� � �0+] 5HVRQDWRU

'� � ����$������9 %ULGJH�5HFW���.%8�-

'� � ����$������9 )DVW�'LRGH�065���

'� � ����$�����9 6FKRWWN\�'LRGH��1����

'� � ����$�����9 'LRGH���1����

'� � ����$������9 %ULGJH�5HFW���%���'

5� � �����W����: 5HVLVWRU

5��5��5���5�� � ����NW������: 5HVLVWRU

5��5� � ���NW������: 5HVLVWRU

5� � ����W������: 5HVLVWRU

5� � ���NW������: 5HVLVWRU

5� � ����0W������: 5HVLVWRU

5���5�� � ����NW������: 5HVLVWRU

5�� � ����NW������: 5HVLVWRU

5�� � ����NW������: 5HVLVWRU

5�� � ����W������: 5HVLVWRU

5�� � ����NW������: 5HVLVWRU

&� � ��� m)�����9 &DSDFLWRU�(OHFWURO\WLF

&��&��&��&��&��&��&��
&���&��

� ����Q)�����9 &DSDFLWRU

&���&� � ��� m)�����9 &DSDFLWRU

&����&�� � ���S)�����9 &DSDFLWRU

&�� � ����Q�����9) &DSDFLWRU

&�� � ���Q)������9 &DSDFLWRU

)� � ��$ )XVH
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$OO�WROHUDQFHV������IRU�FDSDFLWRUV������IRU�UHVLVWRUV��XQOHVV�RWKHUZLVH�VSHFLILHG�

)LJXUH�������3&%�OD\RXW�&RPSRQHQW�6LGH

)LJXUH�������3&%�/D\RXW�&RSSHU�6LGH

7� � ����9����9����9$ 7UDQVIRUPHU

.� � ��$������9$& 5HOD\

-��-� � � &RQQHFWRU

6:� � � ',3�6ZLWFK

03��03� � � &RQQHFWRU

7DEOH��������3DUWV�/LVW

&RPSRQHQW 4XDQWLW\ 9DOXH�5DWLQJ 'HVFULSWLRQ
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3HUIRUPDQFH�RI�WKH�6DPSOH�'HVLJQ

,QSXW�YROWDJH���������������������������������9�506

,QSXW�FXUUHQW�������������������������������$�506��ZLWKRXW�KHDWVLQN�DQG�ZLWKRXW�ORDG�

0RWRU��������������������������������������������:�ZLWK�WDFKRPHWHU

'HPR�PRGH�����������������������������$XWRPDWLF�67$57��QR�VSHHG�UHIHUHQFH�QHHGHG

67$57�6723�PRGH�����������������67$57�H[WHUQDO���9��H[WHUQDO�VSHHG�UHIHUHQFH���9�WR���9

6SHHG�������������������������������������������WR��������530

� &21&/86,21

7KLV�DSSOLFDWLRQ�QRWH�GHVFULEHV�D�UHDO�DSSOLFDWLRQ��ZKLFK�FDQ�EH�XVHG�LQ�D�ORZ�FRVW�SURGXFW��7KH�XQXVHG
PHPRU\�DQG�VRPH�SHUIRUPDQFH�FDSDFLW\�DUH�VWLOO�DYDLODEOH�IRU�RWKHU�FXVWRPHU¶V�SXUSRVHV��7KHVH�IDFWV
PDNH�WKLV�DSSOLFDWLRQ�HVSHFLDOO\�VXLWDEOH�IRU�WKH�DSSOLDQFH�PDUNHW�

5()(5(1&(6

���0*3�1��(�'DWD�6KHHW��RUGHU�0*3�1��(�'

���0&������'DWD�6KHHW��RUGHU�0&������'

���0&��+&���0&��'DWD�6KHHW��RUGHU�+&���0&�*56�'

���0&������'DWD�6KHHW��RUGHU�0&������'

SteveWest
from Motorola at http://www.motorola.com
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SteveWest
Notes:
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ON Semiconductor  and           are trademarks of Semiconductor Components Industries, LLC (SCILLC).  SCILLC reserves the right to make changes
without further notice to any products herein.  SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages.  “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts.  SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
death may occur.  Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
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