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7KDQN \RX IRU FKRRVLQJ WKLV 2018& 8$�VHULHV SURGXFW�
7KLV PDQXDO SURYLGHV GHWDLOV RQ WKH LQVWDOODWLRQ� ZLULQJ� WURXEOHVKRRWLQJ� DQG PDLQWHQDQFH RI 2018&
8$�VHULHV SURGXFWV DORQJ ZLWK SDUDPHWHU VHWWLQJV IRU WKH RSHUDWLRQ RI WKH SURGXFWV�

*HQHUDO ,QVWUXFWLRQV
�� 5HIHU WR 3UHFDXWLRQV ILUVW DQG FDUHIXOO\ UHDG DQG EH VXUH WR XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG�

�� )DPLOLDUL]H \RXUVHOIZLWK WKLVPDQXDO DQGXQGHUVWDQG WKH IXQFWLRQV DQGSHUIRUPDQFHRI WKH6HUYRPRWRUDQG6HU�
YR 'ULYHU IRU SURSHU XVH�

�� 7KH 6HUYRPRWRU DQG 6HUYR'ULYHUPXVW EHZLUHG DQG WKH3DUDPHWHU 8QLWPXVW EH RSHUDWHG E\ H[SHUWV LQ HOHFWUL�
FDO HQJLQHHULQJ�

�� :H UHFRPPHQG WKDW \RX DGG WKH IROORZLQJ SUHFDXWLRQV WR DQ\ LQVWUXFWLRQ PDQXDOV \RX SUHSDUH IRU WKH V\VWHP
LQWR ZKLFK WKH SURGXFW LV EHLQJ LQVWDOOHG�

: 3UHFDXWLRQV RQ WKH GDQJHUV RI KLJK�YROWDJH HTXLSPHQW�

: 3UHFDXWLRQV RQ WRXFKLQJ WKH WHUPLQDOV RI WKH SURGXFW HYHQ DIWHU SRZHU KDV EHHQ WXUQHG RII� �7KHVH WHUPLQDOV
DUH OLYH HYHQ ZLWK WKH SRZHU WXUQHG RII��

�� 'RQRW SHUIRUPZLWKVWDQG YROWDJH RU RWKHUPHJDPHWHU WHVWV RQ WKHSURGXFW� 'RLQJ VRPD\GDPDJH LQWHUQDO FRP�
SRQHQWV�

�� 6HUYRPRWRUV DQG 6HUYR 'ULYHUV KDYH D ILQLWH VHUYLFH OLIH� %H VXUH WR NHHS UHSODFHPHQW SURGXFWV RQ KDQG DQG WR
FRQVLGHU WKH RSHUDWLQJ HQYLURQPHQW DQG RWKHU FRQGLWLRQV DIIHFWLQJ WKH VHUYLFH OLIH�

�� 'RQRW VHW DQ\ SDUDPHWHU QRW GHVFULEHG LQ WKLVPDQXDO� RWKHUZLVH WKH 6HUYRPRWRU RU 6HUYR'ULYHUPD\PDOIXQF�
WLRQ� &RQWDFW \RXU 20521 UHSUHVHQWDWLYHV LI \RX KDYH DQ\ LQTXLU\�

�� 7KH IXQFWLRQV DQG VSHFLILFDWLRQV GLIIHU IRU WKH YDULRXVPRGHOV� DV VKRZQ EHORZ� %H VXUH WR FKHFN ZKLFK PRGHOV
DUH EHLQJ XVHG EHIRUH SURFHHGLQJ�

: +$�/$�9�: $& 6HUYR 'ULYHUV� 5��'�8$PP+$� 5��'�8$PP/$� 5��'�8$PP9� DQG 5��'�8$PP:

: +�/ $& 6HUYR 'ULYHUV� 5��'�8$PP+ DQG 5��'�8$PP/

: ,QFUHPHQWDO $& 6HUYRPRWRUV� 5��0�8PPP��+�$�� 5��0�8PPP��/�$�� 5��0�8PPP��9$� DQG
5��0�8PPP��:$

: $EVROXWH $& 6HUYRPRWRUV� 5��0�8PPP��7�$�� 5��0�8PPP��6�$�� 5��0�8PPP��;$� DQG
5��0�8PPP��<$

127,&(
%HIRUH XVLQJ WKH SURGXFW XQGHU WKH IROORZLQJ FRQGLWLRQV� FRQVXOW \RXU 20521 UHSUHVHQWDWLYHV� PDNH
VXUH WKDW WKH UDWLQJV DQG SHUIRUPDQFH FKDUDFWHULVWLFV RI WKH SURGXFW DUH JRRG HQRXJK IRU WKH V\VWHPV�
PDFKLQHV� RU HTXLSPHQW� DQG EH VXUH WR SURYLGH WKH V\VWHPV�PDFKLQHV� RU HTXLSPHQWZLWK GRXEOH VDIHW\
PHFKDQLVPV�

�� &RQGLWLRQV QRW GHVFULEHG LQ WKH PDQXDO�

�� 7KH DSSOLFDWLRQ RI WKH SURGXFW WR QXFOHDU FRQWURO V\VWHPV� UDLOURDG V\VWHPV� DYLDWLRQ V\VWHPV� YHKLFOHV� FRP�
EXVWLRQ V\VWHPV� PHGLFDO HTXLSPHQW� DPXVHPHQW PDFKLQHV� RU VDIHW\ HTXLSPHQW�

�� 7KH DSSOLFDWLRQ RI WKH SURGXFW WR V\VWHPV�PDFKLQHV� RUHTXLSPHQW WKDWPD\KDYHD VHULRXV LQIOXHQFH RQKXPDQ
OLIH DQG SURSHUW\ LI WKH\ DUH XVHG LPSURSHUO\�

: 0DNH VXUH WKDW DFWXDO XVHUV RI WKLV SURGXFW ZLOO UHDG WKLV PDQXDO WKRURXJKO\ DQG KDQGOH DQG RSHUDWH WKH SURGXFW ZLWK FDUH�

: 5HWDLQ WKLV PDQXDO IRU IXWXUH UHIHUHQFH�

: 7KLVPDQXDO GHVFULEHV WKH VSHFLILFDWLRQV DQG IXQFWLRQV RI WKHSURGXFW DQG UHODWLRQV ZLWK RWKHU SURGXFWV� $VVXPH WKDW QRWK�
LQJ GHVFULEHG LQ WKLV PDQXDO LV SRVVLEOH�

: 6SHFLILFDWLRQV DQG IXQFWLRQV PD\ FKDQJH ZLWKRXW QRWLFH WR LPSURYH SURGXFW SHUIRUPDQFH�

: )RUZDUG DQG UHYHUVH URWDWLRQ RI $& 6HUYRPRWRUV GHVFULEHG LQ WKLV PDQXDO DUH GHILQHG DV ORRNLQJ DW WKH HQG RI WKH RXWSXW
VKDIW RI WKH PRWRU DV IROORZV� FRXQWHUFORFNZLVH URWDWLRQ �&&:� LV IRUZDUG DQG FORFNZLVH URWDWLRQ �&:� LV UHYHUVH�

,WHPV WR &KHFN $IWHU 8QSDFNLQJ
&KHFN WKH IROORZLQJ LWHPV DIWHU UHPRYLQJ WKH SURGXFW IURP WKH SDFNDJH�

: +DV WKH FRUUHFW SURGXFW EHHQ GHOLYHUHG �L�H�� WKH FRUUHFW PRGHO QXPEHU DQG VSHFLILFDWLRQV�"

: +DV WKH SURGXFW EHHQ GDPDJHG LQ VKLSSLQJ"

7KH SURGXFW LV SURYLGHG ZLWK WKLV PDQXDO� 1R FRQQHFWRUV RU PRXQWLQJ VFUHZV DUH SURYLGHG�

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



�

�

�

1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG
RSHUDWRU DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $O�
ZD\V KHHG WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHHG SUHFDXWLRQV FDQ UHVXOW LQ LQMX�
U\ WR SHRSOH RU GDPDJH WR SURSHUW\�

'$1*(5 ,QGLFDWHV DQ LPPLQHQWO\ KD]DUGRXVVLWXDWLRQZKLFK� LI QRW DYRLGHG�ZLOO UHVXOW LQ GHDWK
RU VHULRXV LQMXU\�

:$51,1* ,QGLFDWHVDSRWHQWLDOO\ KD]DUGRXVVLWXDWLRQZKLFK� LI QRW DYRLGHG� FRXOG UHVXOW LQ GHDWK
RU VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV D SRWHQWLDOO\ KD]DUGRXV VLWXDWLRQ ZKLFK� LI QRW DYRLGHG�PD\ UHVXOW LQ PLQRU
RU PRGHUDWH LQMXU\� RU SURSHUW\ GDPDJH�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ
LW UHIHUV WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH
RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RI�
WHQ PHDQV ´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ
IRU DQ\WKLQJ HOVH�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW
W\SHV RI LQIRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ RI WKH SURGXFW�

» 20521� ����� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\V�
WHP� RU WUDQVPLWWHG� LQ DQ\ IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ�
UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLVVLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ�
0RUHRYHU� EHFDXVH 20521 LV FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH
LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ
KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR UH�
VSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ
IURP WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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*HQHUDO :DUQLQJV
2EVHUYH WKH IROORZLQJ ZDUQLQJV ZKHQ XVLQJ WKH 2018& 6HUYRPRWRU DQG 6HUYR 'ULYHU�

7KLV PDQXDO PD\ LQFOXGH LOOXVWUDWLRQV RI WKH SURGXFW ZLWK SURWHFWLYH FRYHUV UHPRYHG LQ RUGHU
WR GHVFULEH WKH FRPSRQHQWV RI WKH SURGXFW LQ GHWDLO� 0DNH VXUH WKDW WKHVH SURWHFWLYH FRYHUV
DUH RQ WKH SURGXFW EHIRUH XVH�

&RQVXOW \RXU 20521 UHSUHVHQWDWLYH ZKHQ XVLQJ WKH SURGXFW DIWHU D ORQJ SHULRG RI VWRUDJH�

:$51,1* $OZD\V FRQQHFW WKH IUDPH JURXQG WHUPLQDOV RI WKH 6HUYR 'ULYHU DQG WKH 6HUYRPRWRU
WR D FODVV�� JURXQG �WR ���W RU OHVV�� 1RW FRQQHFWLQJ WR D FODVV��JURXQGPD\ UHVXOW
LQ HOHFWULF VKRFN�

:$51,1* 'R QRW WRXFK WKH LQVLGH RI WKH 6HUYR 'ULYHU� 'RLQJ VR PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 'RQRW UHPRYH WKH IURQW FRYHU� WHUPLQDO FRYHUV� FDEOHV� 3DUDPHWHU 8QLWV� RU RSWLRQDO
LWHPV ZKLOH WKH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 2SHUDWLRQ�PDLQWHQDQFH� RU LQVSHFWLRQPXVW EH SHUIRUPHG E\ DXWKRUL]HGSHUVRQQHO�
1RW GRLQJ VR PD\ UHVXOW LQ HOHFWULF VKRFN RU LQMXU\�

:$51,1* :LULQJ RU LQVSHFWLRQPXVW EH SHUIRUPHG DW OHDVW �PLQXWHV DIWHU WXUQLQJ RII WKH SRZHU
VXSSO\� 'RLQJ VR PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 'RQRW GDPDJH� SUHVV� RU SXW H[FHVVLYHVWUHVVRU KHDY\REMHFWVRQ WKH FDEOHV�'RLQJ
VR PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 'R QRW WRXFK WKH URWDWLQJ SDUWV RI WKH 6HUYRPRWRU XQGHU RSHUDWLRQ� 'RLQJ VR PD\
UHVXOW LQ LQMXU\�

:$51,1* 'R QRW PRGLI\ WKH SURGXFW� 'RLQJ VR PD\ UHVXOW LQ LQMXU\ RU GDPDJH WR WKH SURGXFW�

&DXWLRQ 8VH WKH 6HUYRPRWRUV DQG 6HUYR 'ULYHUV LQ D VSHFLILHG FRPELQDWLRQ� 'RLQJ VR PD\
UHVXOW LQ ILUH RU GDPDJH WR WKH SURGXFWV�

&DXWLRQ 'RQRW VWRUHRU LQVWDOO LQ WKH IROORZLQJ SODFHV�'RLQJ VRPD\ UHVXOW LQ ILUH RU GDPDJH WR
WKH 3URGXFW�

: /RFDWLRQV VXEMHFW WR GLUHFW VXQOLJKW�
: /RFDWLRQV VXEMHFW WR WHPSHUDWXUHV RU KXPLGLW\ RXWVLGH WKH UDQJH VSHFLILHG LQ WKH
VSHFLILFDWLRQV�

: /RFDWLRQV VXEMHFW WR FRQGHQVDWLRQ DV WKH UHVXOW RI VHYHUH FKDQJHV LQ WHPSHUDWXUH�
: /RFDWLRQV VXEMHFW WR FRUURVLYH RU IODPPDEOH JDVHV�
: /RFDWLRQV VXEMHFW WR GXVW �HVSHFLDOO\ LURQ GXVW� RU VDOWV�
: /RFDWLRQV VXEMHFW WR VKRFN RU YLEUDWLRQ�
: /RFDWLRQV VXEMHFW WR H[SRVXUH WR ZDWHU� RLO� RU FKHPLFDOV�
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&DXWLRQ 'R QRW WRXFK WKH 6HUYR 'ULYHU UDGLDWRU RU 6HUYRPRWRU ZKLOH WKH SRZHU LV EHLQJ VXS�
SOLHG RU VRRQ DIWHU WKH SRZHU LV WXUQHG RII� 'RLQJ VR PD\ UHVXOW LQ D VNLQ EXUQ GXH WR
WKH KRW VXUIDFH�

6WRUDJH DQG 7UDQVSRUWDWLRQ 3UHFDXWLRQV
&DXWLRQ 'R QRW KROG E\ WKH FDEOHV RU PRWRU VKDIW ZKLOH WUDQVSRUWLQJ WKH SURGXFW� 'RLQJ VR

PD\ UHVXOW LQ LQMXU\ RU PDOIXQFWLRQ�

&DXWLRQ 'R QRW SODFH DQ\ ORDG H[FHHGLQJ WKH ILJXUH LQGLFDWHG RQ WKH SURGXFW� 'RLQJ VR PD\
UHVXOW LQ LQMXU\ RU PDOIXQFWLRQ�

&DXWLRQ 8VH WKHPRWRU H\H�EROWV RQO\ IRU WUDQVSRUWLQJ WKH0RWRU� 8VLQJ WKHP IRU WUDQVSRUWLQJ
WKH PDFKLQHU\ PD\ UHVXOW LQ LQMXU\ RU PDOIXQFWLRQ�

,QVWDOODWLRQ DQG :LULQJ 3UHFDXWLRQV
&DXWLRQ 'R QRW VWHS RQ RU SODFH D KHDY\ REMHFW RQ WKH SURGXFW� 'RLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW FRYHU WKH LQOHW RU RXWOHW SRUWV DQG SUHYHQW DQ\ IRUHLJQ REMHFWV IURP HQWHULQJ
WKH SURGXFW� 'RLQJ VR PD\ UHVXOW LQ ILUH�

&DXWLRQ %H VXUH WR LQVWDOO WKH SURGXFW LQ WKH FRUUHFW GLUHFWLRQ� 1RW GRLQJ VRPD\ UHVXOW LQ PDO�
IXQFWLRQ�

&DXWLRQ 3URYLGH WKH VSHFLILHG FOHDUDQFHV EHWZHHQ WKH 6HUYR 'ULYHU DQG WKH FRQWURO SDQHO RU
ZLWK RWKHU GHYLFHV� 1RW GRLQJ VR PD\ UHVXOW LQ ILUH RU PDOIXQFWLRQ�

&DXWLRQ 'R QRW DSSO\ DQ\ VWURQJ LPSDFW� 'RLQJ VR PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ %H VXUH WR ZLUH FRUUHFWO\ DQG VHFXUHO\� 1RW GRLQJ VR PD\ UHVXOW LQ PRWRU UXQDZD\�
LQMXU\� RU PDOIXQFWLRQ�

&DXWLRQ %H VXUH WKDW DOO WKH PRXQWLQJ VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU VFUHZV
DUH WLJKWHQHG WR WKH WRUTXH VSHFLILHG LQ WKH UHOHYDQW PDQXDOV� ,QFRUUHFW WLJKWHQLQJ
WRUTXH PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ 8VH FULPS WHUPLQDOV IRU ZLULQJ� 'R QRW FRQQHFW EDUH VWUDQGHG ZLUHV GLUHFWO\ WR WHUPL�
QDOV� &RQQHFWLRQ RI EDUH VWUDQGHG ZLUHV PD\ UHVXOW LQ EXUQLQJ�

&DXWLRQ $OZD\V XVH WKH SRZHU VXSSO\ YROWDJH VSHFLILHG LQ WKH 8VHU·V 0DQXDO� $Q LQFRUUHFW
YROWDJH PD\ UHVXOW LQ PDOIXQFWLRQ RU EXUQLQJ�
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&DXWLRQ 7DNHDSSURSULDWHPHDVXUHV WR HQVXUH WKDW WKH VSHFLILHG SRZHUZLWK WKH UDWHG YROWDJH
DQG IUHTXHQF\ LV VXSSOLHG� %H SDUWLFXODUO\ FDUHIXO LQ SODFHV ZKHUH WKH SRZHU VXSSO\
LV XQVWDEOH� $Q LQFRUUHFW SRZHU VXSSO\ PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ ,QVWDOO H[WHUQDO EUHDNHUV DQG WDNH RWKHU VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLUFXLWLQJ LQ
H[WHUQDO ZLULQJ� ,QVXIILFLHQW VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLUFXLWLQJ PD\ UHVXOW LQ
EXUQLQJ�

&DXWLRQ 3URYLGH DQ DSSURSULDWH VWRSSLQJ GHYLFH RQ WKH PDFKLQH VLGH WR VHFXUH VDIHW\� �$
KROGLQJ EUDNH LV QRW D VWRSSLQJ GHYLFH IRU VHFXULQJ VDIHW\�� 1RW GRLQJ VRPD\ UHVXOW LQ
LQMXU\�

&DXWLRQ 3URYLGHDQH[WHUQDO HPHUJHQF\ VWRSSLQJGHYLFH WKDW DOORZVDQ LQVWDQWDQHRXVVWRSRI
RSHUDWLRQ DQG SRZHU LQWHUUXSWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 7DNH DSSURSULDWH DQG VXIILFLHQW FRXQWHUPHDVXUHVZKHQ LQVWDOOLQJ V\VWHPV LQ WKH IRO�
ORZLQJ ORFDWLRQV�

: /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU IRUPV RI QRLVH�
: /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV DQG PDJQHWLF ILHOGV�
: /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLRDFWLYLW\�
: /RFDWLRQV FORVH WR SRZHU VXSSOLHV�

2SHUDWLRQ DQG $GMXVWPHQW 3UHFDXWLRQV
&DXWLRQ &KHFN WKH QHZO\ VHW SDUDPHWHUV IRU SURSHU H[HFXWLRQ EHIRUH DFWXDOO\ UXQQLQJ WKHP�

1RW GRLQJ VR PD\ UHVXOW LQ HTXLSPHQW GDPDJH�

&DXWLRQ 'R QRW PDNH DQ\ H[WUHPH DGMXVWPHQWV RU VHWWLQJ FKDQJHV� 'RLQJ VR PD\ UHVXOW LQ
XQVWDEOH RSHUDWLRQ DQG LQMXU\�

&DXWLRQ 6HSDUDWH WKH 6HUYRPRWRU IURP WKH PDFKLQH� FKHFN IRU SURSHU RSHUDWLRQ� DQG WKHQ
FRQQHFW WR WKH PDFKLQH� 1RW GRLQJ VR PD\ FDXVH LQMXU\�

&DXWLRQ :KHQ DQ DODUP RFFXUV� UHPRYH WKH FDXVH� UHVHW WKH DODUP DIWHU FRQILUPLQJ VDIHW\�
DQG WKHQ UHVXPH RSHUDWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW FRPH FORVH WR WKH PDFKLQH LPPHGLDWHO\ DIWHU UHVHWWLQJ PRPHQWDU\ SRZHU
LQWHUUXSWLRQ WR DYRLG DQ XQH[SHFWHG UHVWDUW� �7DNH DSSURSULDWH PHDVXUHV WR VHFXUH
VDIHW\ DJDLQVW DQ XQH[SHFWHG UHVWDUW�� 'RLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW XVH WKH EXLOW�LQ EUDNH RI WKH 6HUYRPRWRU IRU RUGLQDU\ EUDNLQJ� 'RLQJ VR PD\
UHVXOW LQ PDOIXQFWLRQ�
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0DLQWHQDQFH DQG ,QVSHFWLRQ 3UHFDXWLRQV

:$51,1* 'RQRW DWWHPSW WR GLVDVVHPEOH� UHSDLU� RUPRGLI\ DQ\8QLWV� $Q\DWWHPSW WR GR VRPD\
UHVXOW LQ PDOIXQFWLRQ� ILUH� RU HOHFWULF VKRFN�

&DXWLRQ 5HVXPH RSHUDWLRQ RQO\ DIWHU WUDQVIHUULQJ WR WKH QHZ 8QLW WKH FRQWHQWV RI WKH GDWD
UHTXLUHG IRU RSHUDWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ DQ XQH[SHFWHG RSHUDWLRQ�

:DUQLQJ /DEHOV
:DUQLQJ ODEHOV DUH SDVWHG RQ WKH SURGXFW DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� %H VXUH WR
IROORZ WKH LQVWUXFWLRQV JLYHQ WKHUH�

:DUQLQJ ODEHOV

:DUQLQJ /DEHOV IRU 1RQ�FRQIRUPLQJ 0RGHOV

:DUQLQJ ODEHO �

8VH SURSHU
JURXQGLQJ WHFKQLTXHV�

:DUQLQJ ODEHO �

:$51,1*

'LVFRQQHFW DOO SRZHU
DQG ZDLW � PLQ�
EHIRUH VHUYLFLQJ�

0D\ FDXVH
HOHFWULF VKRFN�
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:DUQLQJ /DEHOV IRU 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV

:DUQLQJ ODEHO �
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��� 8VLQJ WKH 0RQLWRU 2XWSXW ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URWHFWLYH DQG 'LDJQRVWLF )XQFWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� $ODUP 'LVSOD\V DQG $ODUP &RGH 2XWSXWV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $ODUP 2XWSXW ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2YHUORDG &KDUDFWHULVWLFV �(OHFWURQ 7KHUPDO &KDUDFWHULVWLFV� ����� � � � � � � � � � � � � � � � � � � �
����� $ODUP +LVWRU\ 'LVSOD\ 0RGH ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7URXEOHVKRRWLQJ ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3HULRGLF 0DLQWHQDQFH ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&KDSWHU �� 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HUYR 'ULYHU 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� *HQHUDO 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HUIRUPDQFH 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDPHWHU 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6HUYRPRWRU 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *HQHUDO 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HUIRUPDQFH 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $OORZDEOH /RDGV RQ 6HUYRPRWRU 6KDIWV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QFRGHU 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &DEOH 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU &RQQHFWLQJ &DEOH ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QFRGHU &DEOH ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RZHU &DEOHV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3DUDPHWHU 8QLW 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HJHQHUDWLRQ 8QLW 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )URQW�VXUIDFH 0RXQWLQJ %UDFNHW 6SHFLILFDWLRQV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7DEOH RI &RQWHQWV

&KDSWHU �� 6XSSOHPHQWDU\ 0DWHULDOV ���� � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (QFRGHU 'LYLGLQJ 5DWLRV DQG 6SHHGV ZKHQ &RQQHFWHG WR 20521 &RQWUROOHUV ���� � � � � � � � � � � �
��� 2018& 8�VHULHV 6WDQGDUG 0RGHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3DUDPHWHU 6HWWLQJ )RUPV ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 3DUDPHWHUV ZKHQ 8VLQJ DQ ,QFUHPHQWDO (QFRGHU ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDPHWHUV ZKHQ 8VLQJ DQ $EVROXWH (QFRGHU ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HYLVLRQ +LVWRU\

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



&KDSWHU �

,QWURGXFWLRQ
��� )HDWXUHV
��� 6\VWHP &RQILJXUDWLRQ
��� 6HUYR 'ULYHU 1RPHQFODWXUH
��� $SSOLFDEOH 6WDQGDUGV DQG 0RGHOV
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���

��� )HDWXUHV

2018& $& 6HUYR 'ULYHUV FRQWURO WKH SRZHU VXSSOLHG WR $& 6HUYRPRWRUV ZLWK DQDORJ LQSXW VLJQDOV WR
SHUIRUP SUHFLVH VSHHG FRQWURO� 7KHUH DUH � W\SHV RI $& 6HUYRPRWRUV� ���:� ���:� ����:� ����:�
����:� ����:� DQG ����:�

1 0RWRU 2XWSXW &DSDFLW\
$& 6HUYRPRWRUV ZLWK WKH IROORZLQJ RXWSXW FDSDFLWLHV DUH DYDLODEOH�

: )RU ��������9$& ���� WR ��� 9� VLQJOH�SKDVH� ������+] ,QSXW
�� :� �� :� ��� :� ��� :� ��� :� DQG ��� :

: )RU ��������9$& ��� WR ��� 9� VLQJOH�SKDVH� ������+] ,QSXW
�� :� �� :� ��� :� ��� :� DQG ��� :

7KH 6HUYRPRWRUV DOVR FRPH ZLWK DQG ZLWKRXW EUDNHV� DQG ZLWK DQG ZLWKRXW NH\V RQ WKH VWUDLJKW
VKDIW� 6HUYRPRWRUV WKDW FRQIRUP WR (& 'LUHFWLYHV� KRZHYHU� DUH DYDLODEOH RQO\ ZLWK NH\V RQ WKH
VKDIW�

1 0RGHOV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV $YDLODEOH �8/�F8/ 0DUNLQJV�
$&6HUYRPRWRUVDQG6HUYR'ULYHUV WKDW FRQIRUP WR8/�F8/6WDQGDUGVDUH QRZDYDLODEOH� 7KHLU SHU�
IRUPDQFH� IXQFWLRQDOLW\� DQG DSSHDUDQFH DUH WKH VDPH DV WKH FRQYHQWLRQDO 8�VHULHV �+$�/$� PRG�
HOV� 7KH\ DUH XVHIXO IRU REWDLQLQJ DSSURYDOV UHTXLUHG IRU VSHFLILF DSSOLFDWLRQV�

0RGHOV FRQIRUPLQJ WR 8/�F8/ 6WDQGDUGV KDYH WKH VDPH SURGXFW QDPHV DV FRQYHQWLRQDO 8�VHULHV
�+$�/$�PRGHOV� $V VKRZQ LQ WKH IROORZLQJ WDEOH� WKH\ DUH GLVWLQJXLVKHG E\ WKHPDQXIDFWXULQJ GDWH�

0RGHO 0DQXIDFWXULQJ GDWH 7\SH 5HPDUNV
0RGHOV QRW FRQIRUPLQJ WR
DQ\ VWDQGDUGV

%HIRUH $SULO ���� +�/� +$�/$ 3URGXFWLRQ RI +�/ PRGHOV
GLVFRQWLQXHG�

0RGHOV FRQIRUPLQJ WR
8/�F8/ 6WDQGDUGV

$IWHU 0D\ ���� +$�/$ 8/�F8/ PDUNLQJV DUH
DWWDFKHG WR SURGXFWV�

1 (& 'LUHFWLYHV �&( 0DUNLQJV�
$& 6HUYRPRWRUV DQG 6HUYR 'ULYHUV WKDW FRQIRUP WR (& ORZ�YROWDJH DQG (0& GLUHFWLYHV DUH QRZ
DYDLODEOH� 7KHVH SURYLGH WKH VDPH SHUIRUPDQFH DQG IXQFWLRQV DV WKH UHVW RI WKH 8 6HULHV �+$�/$��
DQG ZLOO DLG LQ REWDLQLQJ VSHFLILFDWLRQV�

1 0RWRUV ZLWK ,QFUHPHQWDO RU $EVROXWH (QFRGHUV
7KH IROORZLQJ HQFRGHUV DUH DYDLODEOH RQ WKH $& 6HUYRPRWRUV�

: ,QFUHPHQWDO HQFRGHUV ZLWK ����� SXOVHV�URWDWLRQ

: $EVROXWH HQFRGHUV ZLWK ����� SXOVHV�URWDWLRQ DQG D PD[LPXP QXPEHU RI URWDWLRQV RI ��������

6HOHFW WKH EHVW HQFRGHU IRU \RXU DSSOLFDWLRQ�

,I D 6HUYRPRWRU ZLWK DQ DEVROXWH HQFRGHU LV XVHG� LW FDQ EH FRPELQHG ZLWK D &9����0&�������RU
&���+�0&��� 0RWLRQ &RQWURO 8QLW WR EXLOG DQ DEVROXWH HQFRGHU V\VWHP� HOLPLQDWLQJ WKH QHHG IRU
RULJLQ VHDUFKHV WR UHGXFH VWDUWXS WLPH�

,QWURGXFWLRQ &KDSWHU �
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���

1 &RQWURO )XQFWLRQV
$Q\ RQH RI WKH IROORZLQJ � FRQWURO PRGHV FDQ EH VHOHFWHG LQ WKH SDUDPHWHU VHWWLQJV�

�6SHHG &RQWURO

&RQWUROV WKH VSHHG RI WKH 6HUYRPRWRU YHU\ SUHFLVHO\ ZLWK DQ DQDORJ LQSXW VLJQDO �WKH VSHHG FRP�
PDQG YROWDJH��
7KH UDWLR EHWZHHQ WKH FRPPDQG YROWDJH DQG QXPEHU RI UHYROXWLRQV FDQ EH VHW LQ WKH SDUDPHWHUV�
7KH VHWWLQJ UDQJH LV �� WR ��9�UDWHG QXPEHU RI UHYROXWLRQV� �:LWK WKH IDFWRU\ VHWWLQJ WKH UDWHG QXP�
EHU RI UHYROXWLRQV LV UHDFKHG DW ��� 9��

�6SHHG &RQWURO ZLWK 3RVLWLRQ�ORFN )XQFWLRQ

7KLV FRQWURO PRGH DGGV WKH SRVLWLRQ�ORFN IXQFWLRQ WR WKH VSHHG FRQWURO PRGH�
:KHQ WKH SRVLWLRQ�ORFN FRPPDQG �3/2&.� LV LQSXW� WKH FRQWUROPRGH VZLWFKHV IURP VSHHG FRQWURO
WR SRVLWLRQ FRQWURO DQG WKH PRWRU LV VHUYR�ORFNHG VR WHPSHUDWXUH GULIW ZRQ·W FDXVH VOLJKW URWDWLRQ�
7KH QXPEHU RI UHYROXWLRQV FDXVHG E\ SRVLWLRQ�ORFN FDQ EH VHW LQ WKH SDUDPHWHUV�

� ,QWHUQDO 6SHHG &RQWURO 6HWWLQJV �6HUYR�ORFN ZKHQ 6WRSSHG�

7KH VSHHG RI WKH PRWRU LV FRQWUROOHG ZLWK WKH WKUHH VSHHGV �1R� �� 1R� �� DQG 1R� � LQWHUQDO VSHHG
VHWWLQJV� VHW LQ WKH SDUDPHWHUV�
7KLV PRGH LV HIIHFWLYH IRU VLPSOH SRVLWLRQ FRQWURO RU VSHHG�VZLWFKLQJ RSHUDWLRQ�

� ,QWHUQDO 6SHHG &RQWURO 6HWWLQJV �3RVLWLRQ�ORFN ZKHQ 6WRSSHG� +$�/$�9�: 0RGHOV

7KLV FRQWURO PRGH KDV WKH VDPH RSHUDWLRQ DV WKH LQWHUQDO VSHHG FRQWURO VHWWLQJV GHVFULEHG DERYH�
H[FHSW WKDW D SRVLWLRQ ORRS LV HVWDEOLVKHGZKHQ WKH 6HUYRPRWRU LV VWRSSHG� VR WKH VWRSSHG SRVLWLRQ
FDQ EH PDLQWDLQHG HYHQ ZKHQ DQ H[WHUQDO IRUFH LV DSSOLHG�

� ,QWHUQDO 6SHHG &RQWURO 6HWWLQJV �6HUYR�ORFN ZKHQ 6WRSSHG� � 6SHHG &RQWURO +$�/$�9�: 0RGHOV

6SHHG FRQWURO FDQ EH SHUIRUPHG ZLWK WKH LQWHUQDO VSHHG VHWWLQJV DV ZHOO DV DQDORJ LQSXWV �WKH
VSHHG FRPPDQG YROWDJH��
:LWK WKH LQWHUQDO VSHHG VHWWLQJV� WKH 6HUYRPRWRU ZLOO EH VHUYR�ORFNHG ZKHQ LW LV VWRSSHG�

� ,QWHUQDO 6SHHG &RQWURO 6HWWLQJV �3RVLWLRQ�ORFN ZKHQ 6WRSSHG� � 6SHHG &RQWURO +$�/$�9�:0RG�
HOV

6SHHG FRQWURO FDQ EH SHUIRUPHG ZLWK WKH LQWHUQDO VSHHG VHWWLQJV DV ZHOO DV DQDORJ LQSXWV �WKH
VSHHG FRPPDQG YROWDJH��
:LWK WKH LQWHUQDO VSHHG VHWWLQJV� WKH 6HUYRPRWRU ZLOO EH SRVLWLRQ�ORFNHG ZKHQ LW LV VWRSSHG�

� 7RUTXH &RQWURO �

&RQWUROV WKH RXWSXW WRUTXHRI WKH6HUYRPRWRUZLWK DQDQDORJ LQSXW VLJQDO �WKH WRUTXHFRPPDQGYROW�
DJH��
7KH UDWLR EHWZHHQ WKH FRPPDQG YROWDJH DQG WKH WRUTXH FDQ EH VHW LQ WKH SDUDPHWHUV�
7KH VHWWLQJ UDQJH LV �� WR ��9�UDWHG WRUTXH� �:LWK WKH IDFWRU\ VHWWLQJ WKH UDWHG WRUTXH LV UHDFKHG DW
�� 9��

� 7RUTXH &RQWURO �

7KLV FRQWURO PRGH DOORZV WKH XVHU WR VZLWFK EHWZHHQ WRUTXH FRQWURO DQG VSHHG FRQWURO�
6SHHG FRQWURO LV HQDEOHG ZKHQ WKH WRUTXH�VSHHG FRQWURO VZLWFK �796(/� LV 21� DQG WRUTXH FRQWURO
LV HQDEOHG ZKHQ 796(/ LV 2))�
7KH UDWLR EHWZHHQ WKH FRPPDQG YROWDJH DQG WRUTXH DQG WKH UDWLR EHWZHHQ WKH FRPPDQG YROWDJH
DQG WKH QXPEHU RI UHYROXWLRQV FDQ ERWK EH VHW LQ WKH SDUDPHWHUV�

,QWURGXFWLRQ &KDSWHU �
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���

1 $XWR�WXQLQJ
7KH JDLQ FDQ EH DGMXVWHG DXWRPDWLFDOO\ ZKHQ WKH UHVSRQVLYHQHVV KDV EHHQ VHOHFWHG WR PDWFK WKH
ULJLGLW\ RI WKH PHFKDQLFDO V\VWHP� 7KH DXWR�WXQLQJ IHDWXUH DXWRPDWLFDOO\ ILQGV WKH RSWLPXP DGMXVW�
PHQW WR PDWFK WKH ORDG� ZLWK QR QHHG IRU GLIILFXOW RSHUDWLRQV�

1 0RQLWRU
'LVSOD\V WKH GULYHU·V RSHUDWLQJ VWDWXV RQ WKH 3DUDPHWHU 8QLW�
7KH IROORZLQJ LWHPV FDQ EH PRQLWRUHG� VSHHG IHHGEDFN� VSHHG FRPPDQGV� WRUTXH FRPPDQGV�
QXPEHU RI SXOVHV IURP WKH 8�SKDVH HGJH� HOHFWULFDO DQJOH� DQG WKH LQWHUQDO VWDWXV �ELW GLVSOD\��

1 -RJ 2SHUDWLRQ
)RUZDUG�5HYHUVHPRWRU RSHUDWLRQFDQEH FRQWUROOHG IURP WKH3DUDPHWHU8QLW� 5RWDWLRQDO VSHHG FDQ
EH VHW LQ WKH SDUDPHWHUV�

1 $XWRPDWLF $GMXVWPHQW RI &RQWURO 2IIVHW �6SHHG &RQWURO DQG 7RUTXH
&RQWURO�
7KHRIIVHWV RI WKH VSHHGFRPPDQG LQSXW DQG WRUTXH FRPPDQG LQSXW FDQEH DGMXVWHGDXWRPDWLFDOO\�

1 (QFRGHU 5HVROXWLRQ 6HWWLQJ
7KH HQFRGHU VLJQDO RXWSXW IURP WKH GULYHU FDQ EH VHW DQ\ZKHUH ZLWKLQ WKH IROORZLQJ UDQJHV�

: ,QFUHPHQWDO HQFRGHUV� �� WR ����� SXOVHV�UHYROXWLRQ

: $EVROXWH HQFRGHUV� �� WR ����� SXOVHV�UHYROXWLRQ

1 6RIWZDUH 6WDUW )XQFWLRQ �6SHHG &RQWURO�
7KLV IXQFWLRQ FDXVHV WKHPRWRU WR EH VWDUWHG�VWRSSHG LQ WKH SUHVHW DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPHV�
DOORZLQJ D VLPSOH SRVLWLRQ FRQWURO V\VWHP WR EH FRQVWUXFWHG ZLWKRXW D 3RVLWLRQHU RU +RVW &RQWUROOHU�

7KH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV DUH VHW VHSDUDWHO\� DQG WKH VHWWLQJ UDQJH LV � WR �� V IRU
HDFK�

1 5HYHUVH 0RGH
)RUZDUG�5HYHUVHFRPPDQGV FDQEH VZLWFKHG LQ WKH SDUDPHWHUV� ZLWKRXW FKDQJLQJ WKHZLULQJ WR WKH
PRWRU RU HQFRGHU�

1 %UDNH ,QWHUORFN 2XWSXW
2XWSXWV D WLPLQJ VLJQDO LQWHUORFNHGZLWK WKHPRWRU·V21�2)) VWDWXV DQG URWDWLRQDO VSHHG� 7KH KROG�
LQJ EUDNH RI D PRWRU ZLWK D EUDNH FDQ EH RSHUDWHG UHOLDEO\�

1 2YHUWUDYHO 6HTXHQFH
$Q RYHUWUDYHO VHTXHQFH FRPSDWLEOH ZLWK WKH V\VWHP FDQ EH VHOHFWHG� 7KHUH DUH WKUHH GHFHOHUDWLRQ
PHWKRGVDYDLODEOH� G\QDPLFEUDNHGHFHOHUDWLRQ� IUHH�UXQ GHFHOHUDWLRQ� DQG HPHUJHQF\�VWRS WRUTXH
GHFHOHUDWLRQ �SDUDPHWHU VHWWLQJ��

,QWURGXFWLRQ &KDSWHU �
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���

1 &RPSXWHU 0RQLWRU 6RIWZDUH �+$�/$�9�: 0RGHOV�
7KH VSHFLDO 6HUYR 'ULYHU &RPPXQLFDWLRQV 6RIWZDUH DOORZV SDUDPHWHU VHWWLQJ� VSHHG DQG FXUUHQW
PRQLWRULQJ� ,�2 PRQLWRULQJ� DXWR�WXQLQJ� DQG MRJ RSHUDWLRQV WR EH SHUIRUPHG IURP D SHUVRQDO FRP�
SXWHU� ,W LV DOVR SRVVLEOH WR SHUIRUPPXOWLSOH�D[LV FRPPXQLFDWLRQV WKDW VHW WKH SDUDPHWHUV DQGPRQL�
WRU WKH RSHUDWLRQ RI VHYHUDO GULYHUV� 5HIHU WR WKH &RPSXWHU 0RQLWRU 6RIWZDUH ,QVWUXFWLRQ 0DQXDO
�,���� IRU 2018& 8�VHULHV 6HUYR 'ULYHUV IRU PRUH GHWDLOV�

,QWURGXFWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



���

��� 6\VWHP &RQILJXUDWLRQ

3DUDPHWHU 8QLWV

2018& 8�VHULHV
$& 6HUYR 'ULYHU

6<60$& &�&9�VHULHV
3URJUDPPDEOH &RQWUROOHU

&9����0&����&9����0&���
&���+�0&���
0RWLRQ &RQWURO 8QLW
&����1&����(
3RVLWLRQ &RQWURO 8QLW

2018& 8�VHULHV
$& 6HUYRPRWRU

,QWURGXFWLRQ &KDSWHU �
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��� 6HUYR 'ULYHU 1RPHQFODWXUH

1 )URQW 9LHZ

7HUPLQDO EORFN

&1�� &RQQHFWRU IRU PRQLWRU RXWSXW

3RZHU VXSSO\ LQGLFDWRU

$ODUP LQGLFDWRU

&1�� 3DUDPHWHU 8QLW FRQQHFWRU

&1�� &RQWURO ,�2 FRQQHFWRU

&1�� (QFRGHU FRQQHFWRU

,QWURGXFWLRQ &KDSWHU �
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���

��� $SSOLFDEOH 6WDQGDUGV DQG 0RGHOV

����� 8/�F8/ 6WDQGDUGV

1 $SSOLFDEOH 6WDQGDUGV
6WDQGDUG 3URGXFW $SSOLFDEOH 6WDQGDUG )LOH 1R� 5HPDUNV
8/ $& 6HUYR 'ULYHU 8/���& (������ 3RZHU FRQYHUVLRQ HTXLSPHQW

$& 6HUYRPRWRU 8/���� (������ (OHFWULF PRWRUV
F8/ $& 6HUYR 'ULYHU F8/ &���� 1R� �� (������ ,QGXVWULFDO HTXLSPHQW

$& 6HUYRPRWRU F8/ &���� 1R���� (������ 0RWRU DQG JHQHUDWRUV

1 $SSOLFDEOH 0RGHOV
3RZHU VXSSO\ $& 6HUYR 'ULYHUV $& 6HUYRPRWRUVSS \

:LWK LQFUHPHQWDO HQFRGHU :LWK DEVROXWH HQFRGHU
��� 9$& 5��'�8$PP+$

�6HH QRWH ���
5��0�8PPP��+$�P

�6HH QRWH ��� �6HH QRWH ���
5��0�8PPP��7$�P

�6HH QRWH ��� �6HH QRWH ���
��� 9$& 5��'�8$PP/$

�6HH QRWH ���
5��0�8PPP��/$�P

�6HH QRWH ��� �6HH QRWH ���
5��0�8PPP��6$�P

�6HH QRWH ��� �6HH QRWH ���

1RWH �� 0D[LPXP RXWSXW FXUUHQW� IRU H[DPSOH� ´��µ PHDQV DSSUR[� � $�

1RWH �� 0RWRU FDSDFLW\� IRU H[DPSOH� ´���µ PHDQV ��� :�

1RWH �� 2SWLRQDO VSHFLILFDWLRQV
1RQH� 6WUDLJKW VKDIW ZLWKRXW NH\V DQG ZLWKRXW EUDNH
%� 6WUDLJKW VKDIW ZLWKRXW NH\V DQG ZLWK EUDNH
6�� 6WUDLJKW VKDIW ZLWK NH\V DQG ZLWKRXW EUDNH
%6�� 6WUDLJKW VKDIW ZLWK NH\V DQG ZLWK EUDNH

1RWH �� 8/�F8/ 6WDQGDUGV DSSO\ WR PRGHOV PDQXIDFWXUHG DIWHU 0D\ �����

����� (& 'LUHFWLYHV

1 $SSOLFDEOH 6WDQGDUGV
(& 'LUHFWLYH 3URGXFW 'LUHFWLYH 5HPDUNV
/RZ YROWDJH $& 6HUYR 'ULYHU (1������� 6DIHW\ UHTXLUHPHQWV IRU HOHFWULFDO HTXLSPHQW IRU

PHDVXUHPHQW� FRQWURO� DQG ODERUDWRU\ XVH�
$& 6HUYRPRWRU ,(&����� ��� ��� �� 5RWDWLQJ HOHFWULFDO PDFKLQHV�

(0& $& 6HUYR 'ULYHU
$& 6HUYRPRWRU

(1����� FODVV $
JURXS �

/LPLWV DQG PHWKRGV RI PHDVXUHPHQW RI UDGLR
GLVWXUEDQFH FKDUDFWHULVWLFV RI LQGXVWULDO�
VFLHQWLILF� DQG PHGLFDO �,60� UDGLR�IUHTXHQF\
HTXLSPHQW�

(1������� (OHFWURPDJQHWLF FRPSDWLELOLW\ JHQHULF LPPXQLW\
VWDQGDUG� 3DUW � ,QGXVWULDO HQYLURQPHQW�

1RWH ,QVWDOODWLRQ XQGHU WKH FRQGLWLRQV VSHFLILHG LQ ����� :LULQJ 3URGXFWV &RQIRUPLQJ WR (0& 'LUHF�
WLYHV LV UHTXLUHG WR FRQIRUP WR (0& 'LUHFWLYHV�

,QWURGXFWLRQ &KDSWHU �
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���

1 $SSOLFDEOH 0RGHOV
3RZHU VXSSO\ $& 6HUYR 'ULYHUV $& 6HUYRPRWRUVSS \

:LWK LQFUHPHQWDO HQFRGHU :LWK DEVROXWH HQFRGHU
��� 9$& 5��'�8$PP9 5��0�8PPP��9$�P

�6HH QRWH��
5��0�8PPP��;$�P

�6HH QRWH��
��� 9$& 5��'�8$PP: 5��0�8PPP��:$�P

�6HH QRWH��
5��0�8PPP��<$�P

�6HH QRWH��

1RWH 2SWLRQDO VSHFLILFDWLRQV �VKDIW SURILOH� VWUDLJKW VKDIW ZLWK NH\V�
6�� 6WUDLJKW VKDIW ZLWK NH\V DQG ZLWKRXW EUDNH
%6�� 6WUDLJKW VKDIW ZLWK NH\V DQG ZLWK EUDNH

,QWURGXFWLRQ &KDSWHU �
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&KDSWHU �

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ

��� ,QVWDOODWLRQ
��� :LULQJ 3URGXFWV &RQIRUPLQJ WR 8/�F8/ DQG

:LULQJ 3URGXFWV 1RW &RQIURUPLQJ WR $Q\
6WDQGDUGV

��� :LULQJ 3URGXFWV &RQIRUPLQJ WR (& 'LUHFWLYHV
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���

,QVWDOODWLRQ DQG :LULQJ 3UHFDXWLRQV
&DXWLRQ 'R QRW VWHS RQ RU SODFH D KHDY\ REMHFW RQ WKH SURGXFW� 'RLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW FRYHU WKH LQOHW RU RXWOHW SRUWV DQG SUHYHQW DQ\ IRUHLJQ REMHFWV IURP HQWHULQJ
WKH SURGXFW� 'RLQJ VR PD\ UHVXOW LQ ILUH�

&DXWLRQ %H VXUH WR LQVWDOO WKH SURGXFW LQ WKH FRUUHFW GLUHFWLRQ� 1RW GRLQJ VRPD\ UHVXOW LQ PDO�
IXQFWLRQ�

&DXWLRQ 3URYLGH WKH VSHFLILHG FOHDUDQFHV EHWZHHQ WKH 6HUYR 'ULYHU DQG WKH FRQWURO SDQHO RU
ZLWK RWKHU GHYLFHV� 1RW GRLQJ VR PD\ UHVXOW LQ ILUH RU PDOIXQFWLRQ�

&DXWLRQ 'R QRW DSSO\ DQ\ VWURQJ LPSDFW� 'RLQJ VR PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ %H VXUH WR ZLUH FRUUHFWO\ DQG VHFXUHO\� 1RW GRLQJ VR PD\ UHVXOW LQ PRWRU UXQDZD\�
LQMXU\� RU PDOIXQFWLRQ�

&DXWLRQ %H VXUH WKDW DOO WKH PRXQWLQJ VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU VFUHZV
DUH WLJKWHQHG WR WKH WRUTXH VSHFLILHG LQ WKH UHOHYDQW PDQXDOV� ,QFRUUHFW WLJKWHQLQJ
WRUTXH PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ 8VH FULPS WHUPLQDOV IRU ZLULQJ� 'R QRW FRQQHFW EDUH VWUDQGHG ZLUHV GLUHFWO\ WR WHUPL�
QDOV� &RQQHFWLRQ RI EDUH VWUDQGHG ZLUHV PD\ UHVXOW LQ EXUQLQJ�

&DXWLRQ $OZD\V XVH WKH SRZHU VXSSO\ YROWDJH VSHFLILHG LQ WKH 8VHU·V 0DQXDO� $Q LQFRUUHFW
YROWDJH PD\ UHVXOW LQ PDOIXQFWLRQ RU EXUQLQJ�

&DXWLRQ 7DNHDSSURSULDWHPHDVXUHV WR HQVXUH WKDW WKH VSHFLILHG SRZHUZLWK WKH UDWHG YROWDJH
DQG IUHTXHQF\ LV VXSSOLHG� %H SDUWLFXODUO\ FDUHIXO LQ SODFHV ZKHUH WKH SRZHU VXSSO\
LV XQVWDEOH� $Q LQFRUUHFW SRZHU VXSSO\ PD\ UHVXOW LQ PDOIXQFWLRQ�

&DXWLRQ ,QVWDOO H[WHUQDO EUHDNHUV DQG WDNH RWKHU VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLUFXLWLQJ LQ
H[WHUQDO ZLULQJ� ,QVXIILFLHQW VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLUFXLWLQJ PD\ UHVXOW LQ
EXUQLQJ�

&DXWLRQ 3URYLGH DQ DSSURSULDWH VWRSSLQJ GHYLFH RQ WKH PDFKLQH VLGH WR VHFXUH VDIHW\� �$
KROGLQJ EUDNH LV QRW D VWRSSLQJ GHYLFH IRU VHFXULQJ VDIHW\�� 1RW GRLQJ VRPD\ UHVXOW LQ
LQMXU\�

&DXWLRQ 3URYLGHDQH[WHUQDO HPHUJHQF\ VWRSSLQJGHYLFH WKDW DOORZVDQ LQVWDQWDQHRXVVWRSRI
RSHUDWLRQ DQG SRZHU LQWHUUXSWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 7DNH DSSURSULDWH DQG VXIILFLHQW FRXQWHUPHDVXUHVZKHQ LQVWDOOLQJ V\VWHPV LQ WKH IRO�
ORZLQJ ORFDWLRQV�

: /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU IRUPV RI QRLVH�
: /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV DQG PDJQHWLF ILHOGV�
: /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLRDFWLYLW\�
: /RFDWLRQV FORVH WR SRZHU VXSSOLHV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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���

��� ,QVWDOODWLRQ

����� ([WHUQDO 'LPHQVLRQV �8QLW� PP�
1 $& 6HUYR 'ULYHUV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG $&
6HUYRPRWRUV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- 5��'�8$��+�$���8$��+�$���8$��+�$���8$��+�$� ���� 9$&� �� WR ��� :�
5��'�8$��/�$���8$��/�$���8$��/�$� ���� 9$&� �� WR ��� :�

��� ���

5�

7KUHH� 0�

�� ���

�

�

� �� ��� ��

�
�

�����

���

���

,QVWDOODWLRQ GLPHQVLRQV

7ZR�
� GLD�

- 5��'�8$��+�$� ���� 9$&� ��� :� DQG 5��'�8$��/�$� ���� 9$&� ��� :�
�

�

�� ��� �� ����
���

���

����� � �

��� ���

��

5�

7KUHH� 0�
7ZR�
� GLD�

,QVWDOODWLRQ GLPHQVLRQV

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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- 5��'�8$��+�$� ���� 9$&� ��� :� DQG 5��'�8$��/$ ���� 9$&� ��� :�

���

��� ��� ��

���

�����

��

���

)RXU� 0�

7ZR� 5�

7ZR� � GLD�

�
���

�

�
� �

,QVWDOODWLRQ
GLPHQVLRQV

���

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 $& 6HUYR 'ULYHUV &RQIRUPLQJ WR (& 'LUHFWLYHV

- 5��'�8$��9��8$��9��8$��9��8$��9 ���� 9$&� �� WR ��� :�
5��'�8$��:��8$��:��8$��: ���� 9$&� �� WR ���:�

7KUHH� 0�

7ZR� � GLD�

,QVWDOODWLRQ GLPHQVLRQV

- 5��'�8$��9 ���� 9$&� ��� :� DQG 5��'�8$��: ���� 9$&� ���:�

7KUHH� 0�

7ZR� � GLD�

,QVWDOODWLRQ GLPHQVLRQV

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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- 5��'�8$��9 ���� 9$&� ��� :� DQG 5��'�8$��: ���� 9$&� ���:�

)RXU� 0�

7ZR� 5�

7ZR� � GLD�

,QVWDOODWLRQ GLPHQVLRQV

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 5HJHQHUDWLRQ 8QLW
- 5��$�5*��8$

��������� 'LD�� �

5�

�
��
��

�

��

��� ��� ���

������ ���

���

7ZR� 0�

,QVWDOODWLRQ GLPHQVLRQV

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 3DUDPHWHU 8QLWV

- 5��$�35��8

��
��

���

����

������

�

����
7ZR� ��� GLD�

- 5��$�35��8

��

����

��
���

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 $& 6HUYRPRWRUV ZLWK ,QFUHPHQWDO (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG $& 6HUYRPRWRUV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- ���:����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����+$� 5��0�8�����+$� 5��0�8�����+$
5��0�8�����/$� 5��0�8�����/$� 5��0�8�����/$

7ZR� ��� GLD�
)RXU� 5���

�K
�
GL
D�

�
�
K
�

G
LD
�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

�� GLD�

������

��

��� �
������

���

����
�
�

��

// ��

/

�

��

�
�

��

- ���:����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����+$�%� 5��0�8�����+$�%� 5��0�8�����+$�%
5��0�8�����/$�%� 5��0�8�����/$�%� 5��0�8�����/$�%

7ZR� ��� GLD� )RXU� 5���

�K
�
GL
D�

�
�
K
�

G
LD
�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

�� GLD�

������

�
�

��

���

������

���

����

��//

/

�� /%

�

��

��

�
�

6WDQGDUG 0RGHOV
0RGHO / // 6

5��0�8�����+$
5��0�8�����/$

���� ���� �

5��0�8�����+$
5��0�8�����/$

����� ���� �

5��0�8�����+$
5��0�8�����/$

����� ���� �

0RGHOV ZLWK %UDNH
0RGHO / // /% 6

5��0�8�����+$�%
5��0�8�����/$�%

��� ��� ���� �

5��0�8�����+$�%
5��0�8�����/$�%

����� ����� ���� �

5��0�8�����+$�%
5��0�8�����/$�%

��� ��� ���� �

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 $& 6HUYRPRWRUV ZLWK ,QFUHPHQWDO (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV �&RQWG��

- ����:�����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����+$� 5��0�8�����+$
5��0�8�����/$� 5��0�8�����/$

)RXU� ��� GLD� )RXU� 5���

��
K�

GL
D�

��
K�

GL
D�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

�� GLD�

������

�
�

��

������
��� �

��

� �

��

// ��

/

��

��

�
�

- ����:�����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����+$�%� 5��0�8�����+$�%
5��0�8�����/$�%� 5��0�8�����/$�%

)RXU�
��� GLD� )RXU� 5���

��
K�

GL
D�

��
K�

GL
D�

(QFRGHU DGDSWHU

0RWRU SOXJ

�
�

G
LD
�

�� GLD�

������

�
�

��

��� ��� �
������

��

� �

�� ����

// ��

/

��

�
�

��

6WDQGDUG 0RGHOV
0RGHO / //

5��0�8�����+$
5��0�8�����/$

����� ����

5��0�8�����+$
5��0�8�����/$

����� �����

0RGHOV ZLWK %UDNH
0RGHO / //

5��0�8�����+$�%
5��0�8�����/$�%

��� ���

5��0�8�����+$�%
5��0�8�����/$�%

��� ���

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 $& 6HUYRPRWRUV ZLWK ,QFUHPHQWDO (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV �&RQWG��

- ����: 6WDQGDUG 0RGHOV� 5��0�8�����+$

)RXU� � GLD�
)RXU� 5���

�
�
K
�

G
LD
�

��
K�

GL
D�

(QFRGHU DGDSWHU

0RWRU SOXJ

��
GL
D�

�� GLD�

������

�
�

��

������
����

� �

��

��

��

��� ��

���

��

��

�
�

- ����: 0RGHOV ZLWK %UDNH� 5��0�8�����+$�%

)RXU� � GLD�
)RXU� 5���

�
�
K
�

G
LD
�

��
K�

GL
D�

(QFRGHU DGDSWHU

0RWRU SOXJ

��
GL
D�

�� GLD�

������

�
�

��

������
����

� �

��

��

�� ����

����� ��

�����
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��
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�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����

1 $& 6HUYRPRWRUV ZLWK $EVROXWH (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- ���:����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����7$� 5��0�8�����7$� 5��0�8�����7$
5��0�8�����6$� 5��0�8�����6$� 5��0�8�����6$

7ZR� ��� GLD� )RXU� 5���

�� GLD�

�� GLD�

6K� GLD�

��K� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

�� GLD�

- ���:����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����7$�%� 5��0�8�����7$�%� 5��0�8�����7$�%
5��0�8�����6$�%� 5��0�8�����6$�%� 5��0�8�����6$�%

7ZR� ��� GLD�
)RXU� 5���

�� GLD�

6K� GLD�

��K� GLD�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

�� GLD�

6WDQGDUG 0RGHOV
0RGHO / // 6

5��0�8�����7$
5��0�8�����6$

����� ���� �

5��0�8�����7$
5��0�8�����6$

��� ��� �

5��0�8�����7$
5��0�8�����6$

����� ����� �

0RGHOV ZLWK %UDNH
0RGHO / // /% 6

5��0�8�����7$�%
5��0�8�����6$�%

��� ��� ���� �

5��0�8�����7$�%
5��0�8�����6$�%

����� ����� ���� �

5��0�8�����7$�%
5��0�8�����6$�%

��� ��� ���� �
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1 $& 6HUYRPRWRUV ZLWK $EVROXWH (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV �&RQWG��

- ����:�����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����7$� 5��0�8�����7$� 5��0�8�����6$� 5��0�8�����6$

)RXU� 5���)RXU� ����GLD�

�� GLD�

��K� GLD�

��K� GLD�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

- ����:�����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����7$�%� 5��0�8�����7$�%� 5��0�8�����6$�%� 8�����6$�%

)RXU� 5���)RXU� ����GLD�

�� GLD�

��K� GLD�

��K� GLD�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

6WDQGDUG 0RGHOV
0RGHO / //

5��0�8�����7$
5��0�8�����6$

����� �����

5��0�8�����7$
5��0�8�����6$

����� �����

0RGHOV ZLWK %UDNH
0RGHO / //

5��0�8�����7$�%
5��0�8�����6$�%

��� ���

5��0�8�����7$�%
5��0�8������6$�%

��� ���
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1 $& 6HUYRPRWRUV ZLWK $EVROXWH (QFRGHUV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV �&RQWG��

- ����: 6WDQGDUG 0RGHOV� 5��0�8�����7$

)RXU� 5���)RXU� � GLD�

�� GLD�
��K� GLD�

��K� GLD�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ

- ����: 0RGHOV ZLWK %UDNH� 5��0�8�����7$�%

)RXU� 5���

)RXU� � GLD�

�� GLD���K� GLD�

��K� GLD�

�� GLD�

(QFRGHU DGDSWHU

0RWRU SOXJ
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK ,QFUHPHQWDO (QFRGHUV
- ���:����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����9$�6�� 5��0�8�����9$�6�� 5��0�8�����9$�6�
5��0�8�����:$�6�� 5��0�8�����:$�6�� 5��0�8�����:$�6�

)RXU� 5���
7ZR� ��� GLD�

�� GLD�

�� GLD�

6K� GLD�

��K� GLD�

- ���:����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����9$�%6�� 5��0�8�����9$�%6�� 5��0�8�����9$�%6�
5��0�8�����:$�%6�� 5��0�8�����:$�%6�� 5��0�8�����:$�%6�

)RXU� 5���

7ZR� ��� GLD�

�� GLD�

�� GLD�

6K� GLD�

��K� GLD�

6WDQGDUG 0RGHOV

0RGHO / // 6
5��0�8�����9$�6�
5��0�8�����:$6�

���� ���� �

5��0�8�����9$�6�
5��0�8�����:$�6�

����� ���� �

5��0�8�����9$�6�
5��0�8�����:$�6�

����� ���� �

0RGHOV ZLWK %UDNH

0RGHO / // /% 6
5��0�8�����9$�%6�
5��0�8�����:$�%6�

��� ��� ���� �

5��0�8�����9$�%6�
5��0�8�����:$�%6�

����� ����� ���� �

5��0�8�����9$�%6�
5��0�8�����:$�%6�

��� ��� ���� �
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK ,QFUHPHQWDO (QFRGHUV �&RQWG��
- ����:�����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����9$�6�� 5��0�8�����9$�6�� 5��0�8�����:$�6�� 5��0�8�����:$�6�

)RXU� 5���)RXU� ��� GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�

- ����:�����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����9$�%6�� 5��0�8�����9$�%6�� 5��0�8�����:$�%6�� 8�����:$�%6�

)RXU� 5���)RXU� ��� GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�

6WDQGDUG 0RGHOV
0RGHO / //

5��0�8�����9$�6�
5��0�8�����:$�6�

����� ����

5��0�8�����9$�6�
5��0�8�����:$�6�

����� �����

0RGHOV ZLWK %UDNH
0RGHO / //

5��0�8�����9$�%6�
5��0�8�����:$�%6�

��� ���

5��0�8�����9$�%6�
5��0�8�����:$�%6�

��� ���
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK ,QFUHPHQWDO (QFRGHUV �&RQWG��
- ����: 6WDQGDUG 0RGHOV� 5��0�8�����9$�6�

)RXU� 5���
)RXU� � GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�

- ����: 0RGHOV ZLWK %UDNH� 5��0�8�����9$�%6�

)RXU� 5���

)RXU� � GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK $EVROXWH (QFRGHUV
- ���:����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����;$�6�� 5��0�8�����;$�6�� 5��0�8�����;$�6�
5��0�8�����<$�6�� 5��0�8�����<$�6�� 5��0�8�����<$�6�

)RXU� 5���

7ZR� ��� GLD�

�� GLD�

�� GLD�

6K� GLD�

��K� GLD��� GLD�

- ���:����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����;$�%6�� 5��0�8�����;$�%6�� 5��0�8�����;$�%6�
5��0�8�����<$�%6�� 5��0�8�����<$�%6�� 5��0�8�����<$�%6�

�� GLD�

)RXU� 5���

7ZR� ��� GLD�

�� GLD�

�� GLD�

6K� GLD�

��K� GLD�

6WDQGDUG 0RGHOV

0RGHO / // 6
5��0�8�����;$�6�
5��0�8�����<$6�

����� ���� �

5��0�8�����;$�6�
5��0�8�����<$�6�

��� ��� �

5��0�8�����;$�6�
5��0�8�����<$�6�

����� ����� �

0RGHOV ZLWK %UDNH

0RGHO / // /% 6
5��0�8�����;$�%6�
5��0�8�����<$�%6�

��� ��� ���� �

5��0�8�����;$�%6�
5��0�8�����<$�%6�

����� ����� ���� �

5��0�8�����;$�%6�
5��0�8�����<$�%6�

��� ��� ���� �
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK $EVROXWH (QFRGHUV �&RQWG��
- ����:�����:�����: 6WDQGDUG 0RGHOV�
5��0�8�����;$�6�� 5��0�8�����;$�6�� 5��0�8�����<$�6�� 5��0�8�����<$�6�

)RXU� 5���)RXU� ��� GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�

- ����:�����:�����: 0RGHOV ZLWK %UDNH�
5��0�8�����;$�%6�� 5��0�8�����;$�%6�� 5��0�8�����<$�%6�� 8�����<$�%6�

)RXU� 5���)RXU� ��� GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�

6WDQGDUG 0RGHOV
0RGHO / //

5��0�8�����;$�6�
5��0�8�����<$�6�

����� �����

5��0�8�����;$�6�
5��0�8�����<$�6�

����� �����

0RGHOV ZLWK %UDNH
0RGHO / //

5��0�8�����;$�%6�
5��0�8�����<$�%6�

��� ���

5��0�8�����;$�%6�
5��0�8�����<$�%6�

��� ���
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1 $& 6HUYRPRWRUV� (& 'LUHFWLYHV ZLWK $EVROXWH (QFRGHUV �&RQWG��
- ����: 6WDQGDUG 0RGHOV� 5��0�8�����;$�6�

)RXU� 5���

)RXU� � GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�
�
�

- ����: 0RGHOV ZLWK %UDNH� 5��0�8�����;$�%6�

)RXU� 5���
)RXU� � GLD�

�� GLD�

�� GLD�

��K� GLD�

��K� GLD�
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1 6KDIW 'LPHQVLRQV RI 0RWRUV :LWK .H\V �,QFUHPHQWDO DQG $EVROXWH�
6WDQGDUG8�VHULHV$&6HUYRPRWRUVGRQRW KDYHNH\VRQ WKH VKDIWV� 7KHGLPHQVLRQVRIPRWRUVZLWK NH\V
�SURGXFHG RQ RUGHU� DUH VKRZQ EHORZ� 0RWRUV ZLWK NH\V DUH LQGLFDWHG E\ DGGLQJ ´�6�µ WR WKH HQG RI WKH
PRGHO QXPEHU� .H\ VORWV DUH EDVHG RQ -,6 %����������
- ���:����: 0RGHOV
6WDQGDUG� 5��0�8�����PP�6�� 5��0�8�����PP�6�
:LWK %UDNH� 5��0�8�����PP�%6�� 5��0�8�����PP�%6�

�� ���'LD�� �K�
�

�

- ����: 0RGHOV
6WDQGDUG� 5��0�8�����PP�6�
:LWK %UDNH� 5��0�8�����PP�%6�

���
'LD�� �K���

�

�

- ����:�����:�����: 0RGHOV
6WDQGDUG� 5��0�8�����PP�6�� 5��0�8�����PP�6�� 5��0�8�����PP�6�
:LWK %UDNH� 5��0�8�����PP�%6�� 5��0�8�����PP�%6�� 5��0�8�����PP�%6�

'LD�� ��K���

�

�

�

- ����: 0RGHOV
6WDQGDUG� 5��0�8�����PP�6�
:LWK %UDNH� 5��0�8�����PP�%6�

��
'LD�� ��K� �

�

�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

����� ,QVWDOODWLRQ &RQGLWLRQV

1 $& 6HUYR 'ULYHUV

- 6SDFH $URXQG 'ULYHUV
� ,QVWDOO 6HUYR'ULYHUV DFFRUGLQJ WR WKH GLPHQVLRQV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ WR HQVXUH SURSHU
KHDW GLVSHUVLRQ DQG FRQYHFWLRQ LQVLGH WKH SDQHO� $OVR LQVWDOO D IDQ IRU FLUFXODWLRQ LI 6HUYR 'ULYHUV DUH
LQVWDOOHG VLGH E\ VLGH WR SUHYHQW XQHYHQ WHPSHUDWXUHV IURP GHYHORSLQJ LQVLGH WKH SDQHO�

�0RXQW WKH 6HUYR 'ULYHUV YHUWLFDOO\ �VR WKDW WKH PRGHO QXPEHU DQG ZULWLQJ FDQ EH UHDG��

�� PP PLQ�

�� PP PLQ�
: :

�� PP PLQ�

)DQ )DQ

6
HU
YR

'
ULY
HU

:  �� PP PLQ�

6LGH RI 8QLW

6
HU
YR

'
ULY
HU

6
HU
YR

'
ULY
HU

- 2SHUDWLQJ (QYLURQPHQW
%H VXUH WKDW WKH HQYLURQPHQW LQ ZKLFK 6HUYR 'ULYHUV DUH RSHUDWHG PHHWV WKH IROORZLQJ FRQGLWLRQV�

�$PELHQW RSHUDWLQJ WHPSHUDWXUH� ��& WR ����&

�$PELHQW RSHUDWLQJ KXPLGLW\� ��� WR ��� �5+� ZLWK QR FRQGHQVDWLRQ�

�$WPRVSKHUH� 1R FRUURVLYH JDVHV�

- $PELHQW 7HPSHUDWXUH
�6HUYR 'ULYHUV VKRXOG EH RSHUDWHG LQ HQYLURQPHQWV LQ ZKLFK WKHUH LV PLQLPDO WHPSHUDWXUH ULVH WR
PDLQWDLQ D KLJK OHYHO RI UHOLDELOLW\�

� 7HPSHUDWXUH ULVH LQ DQ\8QLW LQVWDOOHG LQ D FORVHGVSDFH� VXFKDVDFRQWURO ER[�ZLOO FDXVH WKH DPELHQW
WHPSHUDWXUH WR ULVH LQVLGH WKH HQWLUH FORVHG VSDFH�8VH D IDQ RU D DLU FRQGLWLRQHU WR SUHYHQW WKH DPEL�
HQW WHPSHUDWXUH RI WKH 6HUYR 'ULYHU IURP H[FHHGLQJ ���&�

�8QLW VXUIDFH WHPSHUDWXUHV PD\ ULVH WR DV PXFK DV ���& DERYH WKH DPELHQW WHPSHUDWXUH� 8VH KHDW�
UHVLVWDQW PDWHULDOV IRU ZLULQJ� DQG NHHS VHSDUDWH DQ\ GHYLFHV RU ZLULQJ WKDW DUH VHQVLWLYH WR KHDW�

� 7KH VHUYLFH OLIH RI D 6HUYR 'ULYHU LV ODUJHO\ GHWHUPLQHG E\ WKH WHPSHUDWXUH DURXQG WKH LQWHUQDO HOHF�
WURO\WLF FDSDFLWRUV� 7KH VHUYLFH OLIH RI DQ HOHFWURO\WLF FDSDFLWRU LV DIIHFWHG E\ D GURS LQ HOHFWURO\WLF YRO�
XPH DQG DQ LQFUHDVH LQ LQWHUQDO UHVLVWDQFH� ZKLFK FDQ UHVXOW LQ RYHUYROWDJH DODUPV� PDOIXQFWLRQLQJ
GXH WR QRLVH� DQG GDPDJH WR LQGLYLGXDO HOHPHQWV� ,I D 6HUYR 'ULYHU LV DOZD\V RSHUDWHG DW WKH PD[L�
PXP DPELHQW WHPSHUDWXUH RI ���&� WKHQ D VHUYLFH OLIH RI DSSUR[LPDWHO\ ������ KRXUV FDQ EH H[�
SHFWHG� $ GURS RI ���& LQ WKH DPELHQW WHPSHUDWXUH ZLOO GRXEOH WKH H[SHFWHG VHUYLFH OLIH�
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- .HHSLQJ )RUHLJQ 2EMHFWV 2XW RI 8QLWV
�3ODFH D FRYHU RYHU WKH 8QLWV RU WDNH RWKHU SUHYHQWDWLYHPHDVXUHV WR SUHYHQW IRUHLJQ REMHFWV� VXFKDV
GULOO ILOLQJV� IURP JHWWLQJ LQWR WKH 8QLWV GXULQJ LQVWDOODWLRQ� %H VXUH WR UHPRYH WKH FRYHU DIWHU LQVWDOOD�
WLRQ LV FRPSOHWH� ,I WKH FRYHU LV OHIW RQ GXULQJ RSHUDWLRQ� KHDW EXLOGXS PD\ GDPDJH WKH 8QLWV�

� 7DNH PHDVXUHV GXULQJ LQVWDOODWLRQ DQG RSHUDWLRQ WR SUHYHQW IRUHLJQ REMHFWV VXFK DV PHWDO SDUWLFOHV�
RLO� PDFKLQLQJ RLO� GXVW� RU ZDWHU IURP JHWWLQJ LQVLGH RI 6HUYR 'ULYHUV�

1 $& 6HUYRPRWRUV

- 2SHUDWLQJ (QYLURQPHQW
%H VXUH WKDW WKH HQYLURQPHQW LQ ZKLFK WKH 6HUYRPRWRU LV RSHUDWHG PHHWV WKH IROORZLQJ FRQGLWLRQV�

�$PELHQW RSHUDWLQJ WHPSHUDWXUH� ��& WR ����&

�$PELHQW RSHUDWLQJ KXPLGLW\� ��� WR ��� �5+� ZLWK QR FRQGHQVDWLRQ�

�$WPRVSKHUH� 1R FRUURVLYH JDVHV�

- ,PSDFW DQG /RDG
� 7KH 6HUYRPRWRU LV UHVLVWDQW WR LPSDFWV RI XS WR ��*
^��P�V�`� 'R QRW VXEMHFW LW WR KHDY\ LPSDFWV RU ORDGV
GXULQJ WUDQVSRUW� LQVWDOODWLRQ� RU SRVLWLRQLQJ� ,Q DGGL�
WLRQ� GR QRW KROG RQWR WKH HQFRGHU� FDEOH� RU FRQQHF�
WRU DUHDV ZKHQ WUDQVSRUWLQJ LW�

�$OZD\V XVH D SXOOH\ UHPRYHU WR UHPRYH SXOOH\V�
FRXSOLQJV� RU RWKHU REMHFWV IURP WKH VKDIW�

�6HFXUH FDEOHV VR WKDW WKHUH LV QR LPSDFW RU ORDG SODFHG RQ WKH FDEOH FRQQHFWRU DUHDV�

- &RQQHFWLQJ WR 0HFKDQLFDO 6\VWHPV
� 7KH D[LDO ORDGV IRU 6HUYRPRWRUV DUH VSHFLILHG LQ VHF�
WLRQ ������ ,I DQ D[LDO ORDG JUHDWHU WKDQ WKDW VSHFLILHG
LV DSSOLHG WR D 6HUYRPRWRU� LW ZLOO UHGXFH WKH VHUYLFH
OLIH RI WKHPRWRU EHDULQJVDQGPD\GDPDJH WKHPRWRU
VKDIW� :KHQ FRQQHFWLQJ WR D ORDG� XVH FRXSOLQJV WKDW
FDQ VXIILFLHQWO\ DEVRUE PHFKDQLFDO HFFHQWULFLW\ DQG
YDULDWLRQ�

5HFRPPHQGHG &RXSOLQJ

1DPH 0DNHU
2OGKDP FRXSOLQJ 0\JKW\ &R�� /WG

� )RU VSXU JHDUV� DQ H[WUHPHO\ ODUJH UDGLDO ORDG PD\
EH DSSOLHG GHSHQGLQJ RQ WKH JHDU SUHFLVLRQ� 8VH
VSXU JHDUVZLWK D KLJK GHJUHH RI DFFXUDF\ �IRU H[DP�
SOH� -,6 FODVV �� QRUPDO OLQH SLWFK HUURU RI � mPPD[�
IRU D SLWFK FLUFOH GLDPHWHU RI ��PP�� ,I WKH JHDUSUHFL�
VLRQ LV QRW DGHTXDWH� DOORZ EDFNODVK WR HQVXUH WKDW
QR UDGLDO ORDG LV SODFHG RQ WKH PRWRU VKDIW�

%DOO VFUHZ FHQWHU OLQH

0RWRU VKDIW FHQWHU OLQH 6KDIW FRUH
GLVSODFHPHQW

%DFNODVK

$GMXVW EDFNODVK
E\ DGMXVWLQJ WKH
GLVWDQFH EHWZHHQ
VKDIWV�
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�%HYHO JHDUV ZLOO FDXVH D ORDG WR EH DSSOLHG LQ WKH
WKUXVW GLUHFWLRQ GHSHQGLQJ RQ WKH VWUXFWXUDO SUHFL�
VLRQ� WKH JHDU SUHFLVLRQ� DQG WHPSHUDWXUH FKDQJHV�
3URYLGH DSSURSULDWH EDFNODVK RU WDNH RWKHU PHD�
VXUHV WR HQVXUH WKDW QR WKUXVW ORDG LV DSSOLHG ZKLFK
H[FHHGV VSHFLILFDWLRQV�

�'R QRW SXW UXEEHU SDFNLQJ RQ WKH IODQJH VXUIDFH� ,I
WKH IODQJH LVPRXQWHG ZLWK UXEEHU SDFNLQJ� WKHPRWRU
IODQJH PD\ VHSDUDWH GXH WR WKH WLJKWHQLQJ VWUHQJWK�

�:KHQ FRQQHFWLQJ WR D 9�EHOW RU WLPLQJ EHOW� FRQVXOW WKH PDNHU IRU EHOW VHOHFWLRQ DQG WHQVLRQ� $ UDGLDO
ORDG WZLFH WKH EHOW WHQVLRQ ZLOO EH SODFHG RQ WKH PRWRU VKDIW� 'R QRW DOORZ D UDGLDO ORDG H[FHHGLQJ
VSHFLILFDWLRQV WR EH SODFHG RQ WKH PRWRU VKDIW GXH WR EHOW WHQVLRQ� ,I DQ H[FHVVLYH UDGLDO ORDG LV DS�
SOLHG� WKHPRWRU VKDIWPD\EHGDPDJHG�6HW XS WKH VWUXFWXUHVR WKDW WKH UDGLDO ORDGFDQEHDGMXVWHG�$
ODUJH UDGLDO ORDG PD\ DOVR EH DSSOLHG DV D UHVXOW RI EHOW YLEUDWLRQ� $WWDFK D EUDFH DQG DGMXVW 6HUYR
'ULYHU JDLQ VR WKDW EHOW YLEUDWLRQ LV PLQLPL]HG�

7HQVLRQ 0RWRU VKDIW

0DNH DGMXVWDEOH�

/RDG VKDIW

3XOOH\

%HOW

- :DWHU DQG 'ULS 5HVLVWDQFH
� 7KH 6HUYRPRWRU GRHV QRW KDYH D ZDWHU�SURRI VWUXFWXUH� ([FHSW IRU WKH FRQQHFWRU DUHDV� WKH SURWHF�
WLYH VWUXFWXUH LV FRYHUHG E\ WKH IROORZLQJ -(0 �7KH -DSDQ (OHFWULFDO 0DQXIDFWXUHUV· $VVRFLDWLRQ�
VWDQGDUGV�

0RGHOV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV� ,3���
(& 'LUHFWLYH 0RGHOV� ,3��� �H[FHSW VKDIW SHQHWUDWLRQ SRLQW�

� ,I WKH 6HUYRPRWRU LV XVHG LQ DQ HQYLURQPHQW LQ ZKLFK FRQGHQVDWLRQRFFXUV�ZDWHUPD\ HQWHU LQVLGH RI
WKH HQFRGHU IURP WKH HQG VXUIDFHV RI FDEOHV GXH WR PRWRU WHPSHUDWXUH FKDQJHV� (LWKHU WDNH PHD�
VXUHV WR HQVXUH WKDW ZDWHU FDQQRW SHQHWUDWH LQ WKLV ZD\� RU XVH ZDWHU�SURRI FRQQHFWRUV� (YHQ ZKHQ
PDFKLQHU\ LV QRW LQ XVH� ZDWHU SHQHWUDWLRQ FDQ EH DYRLGHG E\ WDNLQJPHDVXUHV� VXFK DV NHHSLQJ WKH
PRWRU LQ VHUYR�ORFN VWDWXV� WR PLQLPL]H WHPSHUDWXUH FKDQJHV�

� ,I PDFKLQLQJ RLO ZLWK VXUIDFWDQWV �H�J�� FRRODQW IOXLGV� RU WKHLU VSUD\ SHQHWUDWH LQVLGH RI WKH PRWRU� LQ�
VXODWLRQ GHIHFWV RU VKRUW�FLUFXLWLQJ PD\ RFFXU� 7DNH PHDVXUHV WR SUHYHQW PDFKLQLQJ RLO SHQHWUDWLRQ�

- 2LO 6HDOV
,I WKHPRWRU VKDIW LV H[SRVHG WR RLO RU JUHDVH� XVH D6HUYRPRWRUZLWK RLO VHDOV� �&RQWDFW \RXU20521
UHSUHVHQWDWLYH IRU GHWDLOV��

0DNH PRYHDEOH�

%HYHO JHDU

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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- 2WKHU 3UHFDXWLRQV
�'R QRW DSSO\ FRPPHUFLDO SRZHU GLUHFWO\ WR WKH 6HUYRPRWRU� 7KH 6HUYRPRWRUV UXQ RQ V\QFKURQRXV
$& DQG XVH SHUPDQHQW PDJQHWV� $SSO\LQJ ��SKDVH SRZHU ZLOO EXUQ RXW WKH PRWRU FRLOV�

�'RQRW FDUU\ WKH6HUYRPRWRUE\ LWV FDEOH� RWKHUZLVH WKH FDEOHPD\EHFRPHGLVFRQQHFWHGRU WKH FDEOH
FODPS PD\ EHFRPH GDPDJHG�

� 7DNH PHDVXUHV WR SUHYHQW WKH VKDIW IURP UXVWLQJ� 7KH VKDIWV DUH FRDWHG ZLWK DQWL�UXVW RLO ZKHQ
VKLSSHG� EXW DQWL�UXVW RLO RU JUHDVH VKRXOG DOVR EH DSSOLHG ZKHQ FRQQHFWLQJ WKH VKDIW WR D ORDG�

�$EVROXWHO\ GR QRW UHPRYH WKH HQFRGHU FRYHU RU WDNH WKH PRWRU DSDUW� 7KH PDJQHW DQG WKH HQFRGHU
DUH DOLJQHG LQ WKH 6HUYRPRWRU� ,I WKH\ EHFRPH PLVDOLJQHG� WKH PRWRU ZLOO QRW RSHUDWH�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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��� :LULQJ 3URGXFWV &RQIRUPLQJ WR 8/�F8/ DQG :LULQJ
3URGXFWV 1RW &RQIURUPLQJ WR $Q\ 6WDQGDUGV

����� :LULQJ WR DQ 20521 &RQWUROOHU
8VH WKH GHGLFDWHG FRQWURO FDEOHV DQG D JHQHUDO�SXUSRVH FRQWURO FDEOH �SXUFKDVHG VHSDUDWHO\� WR FRQ�
QHFW 8�VHULHV $& 6HUYRPRWRUV DQG 6HUYR 'ULYHUV WR 3RVLWLRQ &RQWURO 8QLWV�

1 6<60$& &�&9�VHULHV 3RVLWLRQ &RQWURO 8QLWV

6<60$& &�VHULHV
3URJUDPPDEOH &RQWUROOHU

3RVLWLRQ &RQWURO 8QLW IRU 6<60$& &�
VHULHV 3URJUDPPDEOH &RQWUROOHUV
�&����1&����(�

*HQHUDO�SXUSRVH &RQWURO &DEOH
5��$�&38PPP6

2018& 8�VHULHV
$& 6HUYR 'ULYHU

3RZHU &DEOH
5��$�&$8PPP6
5��$�&$8PPP%

(QFRGHU &DEOH
5��$�&58PPP&
�,QFUHPHQWDO�

2018& 8�VHULHV
$& 6HUYRPRWRU
�,QFUHPHQWDO�

1RWH 5HIHU WR &KDSWHU � 6SHFLILFDWLRQV IRU FRQQHFWRU DQG FDEOH VSHFLILFDWLRQV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 6<60$& &9�VHULHV 0RWLRQ &RQWURO 8QLWV

6<60$& &�&9�VHULHV
3URJUDPPDEOH &RQWUROOHU

&9����0&����&9����0&���
&���+�0&���
0RWLRQ &RQWURO 8QLW

6SHFLDO &DEOHV
5��$�&38PPP0� �IRU RQH�D[LV FRQWURO�
5��$�&38PPP0� �IRU WZR�D[LV FRQWURO�

2018& 8�VHULHV
$& 6HUYR 'ULYHU

3RZHU &DEOH
5��$�&$8PPP6
5��$�&$8PPP%

(QFRGHU &DEOH
5��$�&58PPP&
�,QFUHPHQWDO�
5��$�&68PPP&
�$EVROXWH�

2018& 8�VHULHV
$& 6HUYRPRWRU
�,QFUHPHQWDO� RU
$EVROXWH�

1RWH 5HIHU WR &KDSWHU � 6SHFLILFDWLRQV IRU FRQQHFWRU DQG FDEOH VSHFLILFDWLRQV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� &RQQHFWRUï7HUPLQDO &RQYHUVLRQ 8QLW
7KH $& 6HUYR 'ULYHU FDQ EH HDVLO\ FRQQHFWHG WR WKH &RQQHFWRUï7HUPLQDO &RQYHUVLRQ 8QLW WKURXJK D
VSHFLDO FDEOH ZLWKRXW VROGHULQJ�

2018& 8�VHULHV
$& 6HUYR 'ULYHU

3RZHU &DEOH
5��$�&$8PPP6
5��$�&$8PPP%

(QFRGHU &DEOH
5��$�&58PPP&
�,QFUHPHQWDO� 2018& 8�VHULHV

$& 6HUYRPRWRU
�,QFUHPHQWDO�

&RQWUROOHUV

;:�%���)��3
&RQQHFWRUï7HUPLQDO
&RQYHUVLRQ 8QLW

&RQQHFWRU &DEOH IRU
&RQQHFWRUï7HUPLQDO
&RQYHUVLRQ 8QLW
5��$�&78PPP1

1RWH 5HIHU WR &KDSWHU � 6SHFLILFDWLRQV IRU FRQQHFWRU DQG FDEOH VSHFLILFDWLRQV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� :LULQJ 7HUPLQDO %ORFNV
3URYLGH SURSHU ZLUH GLDPHWHUV� JURXQG V\VWHPV� DQG QRLVH UHVLVWDQFH ZKHQ ZLULQJ WHUPLQDO EORFNV�

1 :LULQJ 7HUPLQDO %ORFNV

7R 0RWRU

3RZHU &DEOH
5��$�&$8PPP6
5��$�&$8PPP% �ZLWK EUDNH�
�7KH EURNHQ OLQHV LQGLFDWH VLJQDO
OLQHV IRU WKH EUDNH� 7KHUH LV QR
SRODULW\ RQ WKHVH OLQHV��

3RZHU VXSSO\ LQSXW WHUPLQDOV

0DLQ�FLUFXLW '& RXWSXW WHUPLQDOV

5HG

:KLWH

%OXH

*UHHQ

%ODFN

%ODFN �� 9'&

7HUPLQDO
ODEHO

1DPH )XQFWLRQ

5 3RZHU VXSSO\
LQSXW

7KH FRPPHUFLDO SRZHU VXSSO\ LQSXW WHUPLQDOV IRU WKH PDLQ FLUFXLW DQG WKH
FRQWURO FLUFXLWU\�

7
S \

5��'�8$PP+�$�� 6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]
5��'�8$PP/�$�� 6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]

3 0DLQ FLUFXLW '& 7KH WHUPLQDOV IRU FRQQHFWLQJ 5HJHQHUDWLRQ 8QLWV �5��$�5*��8$�� &RQQHFW
K O K K K K O O I1 RXWSXW

J J � �
WKHVH WHUPLQDOV ZKHQ WKHUH LV D KLJK OHYHO RI UHJHQHUDWLYH HQHUJ\�

8 0RWRU FRQQHFWLRQ
O

5HG 7KHVH DUH WKH RXWSXW WHUPLQDOV WR WKH 6HUYRPRWRU� %H FDUHIXO WR ZLUH
K O9 WHUPLQDOV :KLWH

S
WKHP FRUUHFWO\�

: %OXH
)UDPH JURXQG *UHHQ 7KH JURXQG WHUPLQDO IRU ERWK WKH PRWRU RXWSXW DQG SRZHU VXSSO\ LQ�

SXW� *URXQG WR D FODVV�� JURXQG �WR ��� W RU OHVV� RU EHWWHU�

1RWH 5HIHU WR ��� 5HJHQHUDWLYH (QHUJ\ $EVRUSWLRQ IRU WKH PHWKRGV WR FDOFXODWH UHJHQHUDWLYH HQHUJ\�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 7HUPLQDO %ORFN &XUUHQW DQG :LUH 6L]HV
7KH IROORZLQJ WDEOH VKRZV WKH UDWHG HIIHFWLYH FXUUHQWV IORZLQJ WR WKH 6HUYR 'ULYHU DQG WKH VL]HV RI WKH
HOHFWULFDO ZLUHV�

- 6HUYR 'ULYHUV ZLWK ����9$& ,QSXW �5��'�8$PP+�$��
'ULYHU
�:DWWV�

5��'�8$��+�$�
��� :�

5��'�8$��+�$�
��� :�

5��'�8$��+�$�
���� :�

5��'�8$��+�$�
���� :�

5��'�8$��+�$�
���� :�

5��'�8$��+�$�
���� :�

3RZHU VXSSO\ LQ�
SXW FXUUHQW �5� 7�

��� $ ��� $ ��� $ ��� $ ��� $ ���� $

0RWRU RXWSXW FXU�
UHQW �8� 9� :�

���� $ ��� $ ���� $ ��� $ ��� $ ��� $

3RZHU VXSSO\ LQ�
SXW WHUPLQDO ZLUH
VL]H

���� PP� RU $:* �� PLQ� ���� PP� ��� PP�

0RWRU RXWSXW
W L O L L

��� PP� RU $:* �� $:* �� �VHH QRWH� WR $:* ��S
WHUPLQDO ZLUH VL]H

8VH 20521 VWDQGDUG FDEOH� 7KH DSSOLFDEOH ZLUH VL]H IRU PRWRU FRQQHFWRUV LV $:*�� WR $:*���

*URXQG WHUPLQDO
ZLUH VL]H

8VH ����PP� H[WHUQDO JURXQG ZLUHV� 8VH WKH VDPH ZLUH DV XVHG IRU WKH PRWRU RXWSXW�

1RWH ,I WKH FDEOH OHQJWK LV ��PHWHUV RU ORQJHU IRU D ����:6HUYRPRWRU� WKH PRPHQWDU\ PD[LPXP WRUTXH DW URWD�
WLRQ VSHHGV RI ����� U�PLQ RU KLJKHU PD\ GURS E\ DSSUR[LPDWHO\ ���

- 6HUYR 'ULYHUV ZLWK ����9$& ,QSXW �5��'�8$PP/�$��
'ULYHU PRGHO

�:DWWV�
5��'�8$��/�$�

��� :�
5��'�8$��/�$�

��� :�
5��'�8$��/�$�

���� :�
5��'�8$��/�$�

���� :�
5��'�8$��/$

���� :�
3RZHU VXSSO\ LQSXW FXU�
UHQW �5� 7�

��� $ ��� $ ��� $ ��� $ ���� $

0RWRU RXWSXW FXUUHQW �8�
9� :�

���� $ ��� $ ��� $ ��� $ ��� $

3RZHU VXSSO\ LQSXW WHU�
PLQDO ZLUH VL]H

���� PP� RU $:* �� PLQ� ���� PP� � PP�

0RWRU RXWSXW WHUPLQDO
L L

��� PP� RU $:* �� $:* �� WR $:* ��S
ZLUH VL]H 8VH 20521 VWDQGDUG FDEOH �$:*���� 7KH DSSOLFDEOH ZLUH VL]H IRU PRWRU FRQQHFWRUV LV

$:*�� WR $:*���
*URXQG WHUPLQDO ZLUH
VL]H

8VH ����PP� H[WHUQDO JURXQG ZLUHV� 8VH WKH VDPH ZLUH DV XVHG IRU WKH PRWRU RXWSXW�

1 :LUH 6L]HV DQG $OORZDEOH &XUUHQW
7KH IROORZLQJ WDEOH VKRZVDOORZDEOH FXUUHQWVZKHQ WKHUH DUH WKUHH HOHFWULFDO ZLUHV� 8VH YDOXHV HTXDO WR
RU ORZHU WKDQ WKH VSHFLILHG YDOXHV�

- +HDW�UHVLVWDQW 9LQ\O :LULQJ� 8/����� 5DWHG 7HPSHUDWXUH ���& �5HIHUHQFH 9DOXH�
$:* VL]H 1RPLQDO FURVV�

VHFWLRQDO DUHD
� ��

&RQILJXUDWLRQ
�ZLUHV�PP��

&RQGXFWLYH
UHVLVWDQFH
�W�N �

$OORZDEOH FXUUHQW �$� IRU
DPELHQW WHPSHUDWXUH

�PP��
� �

�W�NP� ���& ���& ���&
�� ��� ������� ���� ��� ��� ���
��� ���� ������� ���� ��� ��� ���
�� ��� ������� ���� ��� ��� ���
�� ���� ������� ���� ���� ���� ���

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� :LULQJ IRU 1RLVH 5HVLVWDQFH

1 :LULQJ 0HWKRG
1RLVH UHVLVWDQFH ZLOO YDU\ JUHDWO\ GHSHQGLQJ RQ WKH ZLULQJ PHWKRG XVHG� 5HVLVWDQFH WR QRLVH FDQ EH
LQFUHDVHG E\ SD\LQJ DWWHQWLRQ WR WKH LWHPV GHVFULEHG EHORZ�

5(

5

7

8

9

:

&1�

0

0&&%

���PP�

6HUYRPRWRU
5��0�
8PPPPPP

6HUYR 'ULYHU
5��'�
8PPPP

� PP�PLQ�

�

�

�

�

1)

(

;� 7% 7%

$& SRZHU VXSSO\

6XUJH
DEVRUEHU

1RLVH ILOWHU &RQWDFWRU
0HWDO GXFW

)XVH

&ODVV�� JURXQG
�WR ��� W RU OHVV� *URXQG SODWH

&RQWURO ERDUG
JURXQG

&RQWUROOHU SRZHU VXSSO\
7KLFN SRZHU OLQH
���� PP��0DFKLQH

JURXQG

�*URXQG WKH PRWRU·V IUDPH WR WKH PDFKLQH JURXQG ZKHQ WKH PRWRU LV RQ D PRYDEOH VKDIW�

�8VH D JURXQGLQJ SODWH IRU WKH IUDPH JURXQG IRU HDFK 8QLW� DV VKRZQ LQ WKH LOOXVWUDWLRQ� DQG JURXQG WR D
VLQJOH SRLQW�

�8VHJURXQG OLQHVZLWK DPLQLPXP WKLFNQHVVRI ���PP�� DQGDUUDQJH WKHZLULQJVR WKDW WKH JURXQG OLQHV
DUH DV VKRUW DV SRVVLEOH�

� ,I QR�IXVH EUHDNHUV �0&&%� DUH LQVWDOOHG DW WKH WRS DQG WKH SRZHU VXSSO\ OLQH LV ZLUHG IURP WKH ORZHU
GXFW� XVHPHWDO WXEHV IRU ZLULQJ DQGPDNH VXUH WKDW WKHUH LV DGHTXDWH GLVWDQFHEHWZHHQ WKH LQSXW OLQHV
DQG WKH LQWHUQDO ZLULQJ� ,I LQSXW DQG RXWSXW OLQHV DUH ZLUHG WRJHWKHU� QRLVH UHVLVWDQFH ZLOO GHFUHDVH�

�1R�IXVHEUHDNHUV �0&&%�� VXUJHDEVRUEHUV� DQGQRLVH ILOWHUV �1)� VKRXOGEH SRVLWLRQHGQHDU WKH LQSXW
WHUPLQDO EORFN �JURXQG SODWH�� DQG ,�2 OLQHV VKRXOG EH LVRODWHG DQG ZLUHG XVLQJ WKH VKRUWHVW PHDQV
SRVVLEOH�

�:LUH WKH QRLVH ILOWHU DV VKRZQ DW WKH OHIW LQ WKH IROORZLQJ LOOXVWUDWLRQ� 7KH QRLVH ILOWHU VKRXOG EH LQVWDOOHG
DW WKH HQWUDQFH WR WKH FRQWURO SDQHO ZKHQHYHU SRVVLEOH�

�

�

�

�

1) (

�

�

�

�

1) (

*RRG� 6HSDUDWH LQSXW DQG RXWSXW

$& LQSXW

*URXQG

$& RXWSXW

12� 1RLVH QRW ILOWHUHG HIIHFWLYHO\

$& LQSXW

*URXQG

$& RXWSXW

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

�8VH WZLVWHG�SDLU FDEOHV IRU WKH SRZHU VXSSO\ FDEOHV ZKHQHYHU SRVVLEOH� RU ELQG WKH FDEOHV�

'ULYHU

%LQGLQJ

5

7

RU 'ULYHU

�6HSDUDWH SRZHU VXSSO\ FDEOHV DQG VLJQDO FDEOHV ZKHQ ZLULQJ�

1 6HOHFWLQJ &RPSRQHQWV

- 1R�IXVH %UHDNHUV �0&&%�
:KHQ VHOHFWLQJ QR�IXVH EUHDNHUV� WDNH LQWR FRQVLGHUDWLRQ WKH PD[LPXP RXWSXW FXUUHQW DQG WKH LQUXVK
FXUUHQW� 7KH PRPHQWDU\ PD[LPXP RXWSXW IRU D VHUYR V\VWHP LV DSSUR[LPDWHO\ WKUHH WLPHV WKDW RI WKH
UDWHG RXWSXW� DQG D PD[LPXP RXWSXW RI WKUHH VHFRQGV FDQ EH H[HFXWHG� 7KHUHIRUH� VHOHFW QR�IXVH
EUHDNHUVZLWK DQ RSHUDWLQJ WLPH RI DW OHDVW ILYH VHFRQGVDW ����RI WKH UDWHGPD[LPXPRXWSXW�*HQHUDO�
SXUSRVH DQG ORZ�VSHHG QR�IXVH EUHDNHUV DUH JHQHUDOO\ VXLWDEOH� 5HIHU WR WKH WDEOH LQ ����� 7HUPLQDO
%ORFN:LULQJ IRU WKH SRZHU VXSSO\ LQSXW FXUUHQWV IRU HDFKPRWRU� DQG WKHQ DGG WKH FXUUHQW FRQVXPSWLRQ
IRU WKH QXPEHU RI VKDIWV� RWKHU FRQWUROOHUV� HWF�� WR PDNH WKH VHOHFWLRQ�

7KH 6HUYR 'ULYHU LQUXVK FXUUHQW IORZV DW D PD[LPXP RI �� $ IRU �� PV ZKHQ ��� 9 LV LQSXW� :LWK ORZ�
VSHHG QR�IXVH EUHDNHUV� D LQUXVK FXUUHQW � WR � WLPHV WKH UDWHG FXUUHQW IORZV IRU ��� VHFRQG�:KHQPDN�
LQJ WKH VHOHFWLRQ� WDNH LQWR FRQVLGHUDWLRQ WKH HQWLUH LQUXVK FXUUHQW IRU WKH V\VWHP�

- 6XUJH $EVRUEHUV
8VH VXUJH DEVRUEHUV WR DEVRUE VXUJHV IURP SRZHU VXSSO\ LQSXW OLQHV GXH WR OLJKWQLQJ� DEQRUPDO YROW�
DJHV� HWF�:KHQ VHOHFWLQJ VXUJH DEVRUEHUV� WDNH LQWR DFFRXQW WKH YDULVWRU YROWDJH� WKH DPRXQW RI VXUJH
LPPXQLW\� DQG WKH DPRXQW RI HQHUJ\ UHVLVWDQFH� )RU ����9$& V\VWHPV� XVH D YDULVWRU YROWDJH RI ���9�
7KH VXUJH DEVRUEHUV VKRZQ LQ WKH IROORZLQJ WDEOH DUH UHFRPPHQGHG�

0DNHU 0RGHO 9DULVWRU
YROWDJH

0D[� OLPLW
YROWDJH

6XUJH
LPPXQLW\

(QHUJ\
UHVLVWDQFH

)XVH
FDSDFLW\

7\SH

0DWVXVKLWD
(O L

(5=&��'.����:� ��� 9 ��� 9 ����� $ �� - � WR � $ 'LVN
(OHFWULF
3DUWV

(5=&��'.����:� ��� 9 ��� 9 ����� $ �� - � WR �� $
3DUWV

(5=&��'.����:� ��� 9 ��� 9 ����� $ ��� - � WR �� $
(5=&��(.����:� ��� 9 ��� 9 �����$ ��� - ��� %ORFN

,VKL]XND
(O L

=��/��� ��� 9 ��� 9 �����$ �� ::V � WR � $ 'LVN
(OHFWURQLFV
&R

=��/��� ��� 9 ��� 9 ����� $ �� ::V � WR � $
&R�

=��/��� ��� 9 ��� 9 ����� $ �� ::V � WR �� $
=��0���6 ��� 9 ��� 9 ������ $ ��� - ��� %ORFN

2ND\D
(OHFWULF ,QG�

5�$�9
����%:=��$

��� ��� 9 ����� $ ��� ��� %ORFN
HFW F G

5�$�9
����%;=��$

��� ��� 9 ����� $ ��� ���

5�$�9
��������%<5��

��� ��� 9 ����� $ ��� ���

1RWH �� 7KH �:� 0DWVXVKLWD PRGHOV DUH 8/ DQG &6$ FHUWLILHG�

1RWH �� 5HIHU WR PDQXIDFWXUHUV GRFXPHQWDWLRQ IRU RSHUDWLQJ GHWDLOV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1RWH �� 7KH VXUJH LPPXQLW\ LV IRU D VWDQGDUG LPSXOVH FXUUHQW RI ���� mV� ,I SXOVHV DUH ZLGH� HLWKHU GHFUHDVH WKH
FXUUHQW RU FKDQJH WR D ODUJHU�FDSDFLW\ VXUJH DEVRUEHU�

1RWH �� 7KH HQHUJ\ UHVLVWDQFH LV WKH YDOXH IRU � PV� ,W PD\ QRW EH SRVVLEOH WR UHWDUG KLJK�HQHUJ\ SXOVHV DW OHVV
WKDQ ��� 9� ,Q WKDW FDVH� DEVRUE VXUJHV ZLWK DQ LQVXODWHG WUDQVIRUPHU RU UHDFWRU�

- 1RLVH )LOWHUV IRU 3RZHU 6XSSO\ ,QSXW
8VH D QRLVH ILOWHU WR DWWHQXDWH H[WUDQHRXV QRLVH DQG WR GLPLQLVK QRLVH UDGLDWLRQ IURP WKH 6HUYR 'ULYHU�
6HOHFW D QRLVH ILOWHU ZLWKD ORDGFXUUHQW RI DW OHDVW WZLFH WKH UDWHG FXUUHQW� 7KH IROORZLQJ WDEOH VKRZVQRLVH
ILOWHUV WKDW UHGXFH E\ �� G% QRLVH EHWZHHQ ��� N+] DQG �� 0+]�

0DNHU 0RGHO 5DWHG FXUUHQW 5HPDUNV
7RNLQ /)����1 �� $ )RU VLQJOH�SKDVH

/)����1 �� $
J S

/)����1 �� $

7R DWWHQXDWH QRLVH DW IUHTXHQFLHV RI ��� N+ RU OHVV� XVH DQ LQVXODWHG WUDQVIRUPHU DQG D QRLVH ILOWHU� )RU
KLJK IUHTXHQFLHV RI ��0+] RU PRUH� XVH D IHUULWH FRUH DQG D KLJK�IUHTXHQF\ QRLVH ILOWHU ZLWK D WKURXJK�
W\SH FDSDFLWRU�

- 1RLVH )LOWHUV IRU 0RWRU 2XWSXW
8VH QRLVH ILOWHUV ZLWKRXW EXLOW�LQ FDSDFLWRUV RQ WKH 6HUYRPRWRU RXWSXW OLQHV� 7KH IROORZLQJ WDEOH VKRZV
WKH QRLVH ILOWHUV WKDW DUH UHFRPPHQGHG IRU PRWRU RXWSXW�

0DNHU 0RGHO 5DWHG
FXUUHQW

5HPDUNV

7RNLQ /)����.$ �� $ 7KUHH�SKDVH EORFN QRLVH ILOWHU
/)����.$ �� $

S

(6'�5���% ��� (0, FRUH IRU UDGLDWLRQ QRLVH
)XML (OHFWURFKHPLFDO &R� 51��8' ��� ���WXUQ IRU UDGLDWLRQ QRLVH

1RWH �� 7KH 6HUYRPRWRU RXWSXW OLQHV FDQQRW XVH WKH VDPH QRLVH ILOWHUV XVHG IRU SRZHU VXSSOLHV�

1RWH �� 7\SLFDO QRLVH ILOWHUV DUH XVHG ZLWK SRZHU VXSSO\ IUHTXHQFLHV RI ����� +]� ,I WKHVH QRLVH ILOWHUV
DUH FRQQHFWHG WR RXWSXWV RI ��� WR �� .+] �WKH 6HUYR 'ULYHU·V 3:0 IUHTXHQF\�� D YHU\ ODUJH
�DERXW ��� WLPHV ODUJHU� OHDNDJH FXUUHQW ZLOO IORZ WKURXJK WKH QRLVH ILOWHU·V FRQGHQVHU DQG WKH
6HUYR 'ULYHU FRXOG EH GDPDJHG�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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- 6XUJH .LOOHUV
,QVWDOO VXUJH NLOOHUV IRU ORDGV WKDW KDYH LQGXFWLRQ FRLOV� VXFK DV UHOD\V� VROHQRLGV� EUDNHV� FOXWFKHV� HWF�
7KH IROORZLQJ WDEOH VKRZV W\SHV RI VXUJH NLOOHUV DQG UHFRPPHQGHG SURGXFWV�

7\SH )HDWXUHV 5HFRPPHQGHG SURGXFWV
'LRGH 'LRGHV DUH UHODWLYHO\ VPDOO GHYLFHV VXFK DV UHOD\V XVHG

IRU ORDGV ZKHQ UHVHW WLPH LV QRW DQ LVVXH� 7KH UHVHW WLPH
LV LQFUHDVHG EHFDXVH WKH VXUJH YROWDJH LV WKH ORZHVW
ZKHQ SRZHU LV FXW RII� 8VHG IRU ������9'& V\VWHPV�

8VH D IDVW�UHFRYHU\ GLRGH ZLWK D
VKRUW UHYHUVH UHFRYHU\ WLPH�

)XML (OHFWULF &R�� (5%����� RU HTXLY�
DOHQW

7K\ULVWRU
RU
9DULVWRU

7K\ULVWRU DQG YDULVWRU DUH XVHG IRU ORDGV ZKHQ LQGXFWLRQ
FRLOV DUH ODUJH� DV LQ HOHFWURPDJQHWLF EUDNHV� VROHQRLGV�
HWF�� DQG ZKHQ UHVHW WLPH LV DQ LVVXH� 7KH VXUJH YROWDJH
ZKHQ SRZHU LV FXW RII LV DSSUR[LPDWHO\ ��� WLPHV WKDW RI
WKH YDULVWRU�

6HOHFW YDULVWRU YROWDJH DV IROORZV�

���9'& V\VWHP YDULVWRU� �� 9
����9'& V\VWHP YDULVWRU� ��� 9
����9$& V\VWHP YDULVWRU� ��� 9
����9$& V\VWHP YDULVWRU� ��� 9

&DSDFLWRU
� UHVLVWRU

8VH FDSDFLWRUV DQG UHVLVWRUV IRU YLEUDWLRQ DEVRUSWLRQ RI
VXUJH ZKHQ SRZHU LV FXW RII� 7KH UHVHW WLPH FDQ EH
VKRUWHQHG E\ SURSHU VHOHFWLRQ RI WKH FDSDFLWRU RU UHVLV�
WRU�

2ND\D (OHFWULF ,QG�

&5������ ��� m)��� W
&5(������ ��� m)��� W
6��$�� ��� m)���� W

1RWH 7K\ULVWRUV DQG YDULVWRUV DUH PDGH E\ WKH IROORZLQJ FRPSDQLHV� 5HIHU WR PDQXIDFWXUHUV GRFXPHQWDWLRQ IRU
RSHUDWLQJ GHWDLOV� 7K\ULVWRUV� ,VKL]XND (OHFWURQLFV &R�

9DULVWRUV� ,VKL]XND (OHFWURQLFV &R�� 0DWVXVKLWD (OHFWULF 3DUWV

- &RQWDFWRUV
:KHQVHOHFWLQJ FRQWDFWRUV� WDNH LQWR FRQVLGHUDWLRQ WKH FLUFXLW·V LQUXVKFXUUHQW DQG WKHPRPHQWDU\PD[L�
PXP FXUUHQW� 7KH6HUYR'ULYHU LQUXVK FXUUHQW LV ��$� DQG WKHPRPHQWDU\PD[LPXPFXUUHQW LV DSSUR[L�
PDWHO\ WZLFH WKH UDWHG FXUUHQW� 7KH IROORZLQJ WDEOH VKRZV WKH UHFRPPHQGHG FRQWDFWRUV�

0DNHU 0RGHO 5DWHG FXUUHQW 0RPHQWDU\ PD[L�
PXP FXUUHQW

&RLO YROWDJH

20521 *�&��%1' �� $ ��� �� 9'&
/<��' �� $ ��� �� 9'&
*�/��$�%8%- �� $ ��� �� 9'&� ��� WR ��� 9$&
-�$1�(� �� $ ��� $ �� 9'&
/&��'���$�� �� $ ��� $ �� 9'&� ������� 9$&�

��� WR ��� 9$&

- /HDNDJH %UHDNHUV
�6HOHFW OHDNDJH EUHDNHUV GHVLJQHG IRU LQYHUWHUV�

�6LQFH VZLWFKLQJ RSHUDWLRQV WDNH SODFH LQVLGH WKH 6HUYR 'ULYHU� KLJK�IUHTXHQF\ FXUUHQW OHDNV IURP WKH
DUPDWXUH RI WKH 6HUYRPRWRU� :LWK LQYHUWHU OHDNDJH EUHDNHUV� KLJK�IUHTXHQF\ FXUUHQW LV QRW GHWHFWHG�
SUHYHQWLQJ WKH EUHDNHU IURP RSHUDWLQJ GXH WR OHDNDJH FXUUHQW�

�:KHQ VHOHFWLQJ OHDNDJH EUHDNHUV� DOVR UHPHPEHU WR DGG WKH OHDNDJH FXUUHQW IURP GHYLFHV RWKHU WKDQ
WKH 6HUYRPRWRU� VXFK DVPDFKLQHV XVLQJ D VZLWFKLQJ SRZHU VXSSO\� QRLVH ILOWHUV� LQYHUWHUV� DQG VR RQ�

� )RU GHWDLOHG LQIRUPDWLRQ DERXW WKH VHOHFWLRQ PHWKRGV RI OHDNDJH EUHDNHUV� UHIHU WR FDWDORJV SURYLGHG
E\ PDQXIDFWXUHUV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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� 7KH IROORZLQJ WDEOH VKRZV WKH 6HUYRPRWRU OHDNDJH FXUUHQWV IRU HDFK 6HUYR 'ULYHU�

'ULYHU /HDNDJH FXUUHQW �GLUHFW�
�LQFOXGLQJ KLJK�IUHTXHQF\ FXUUHQW�

/HDNDJH FXUUHQW �UHVLVWRU�FDSDFLWRU�
LQ FRPPHUFLDO SRZHU VXSSO\ IUH�

TXHQF\ UDQJH�
5��'�8$��+ WR �8$��+ �� P$ � P$
5��'�8$��+ �� P$ � P$
5��'�8$��+ ��� P$ � P$
1RWH �� /HDNDJH FXUUHQW YDOXHV VKRZQ DERYH DUH IRU PRWRU SRZHU OLQHV RI ��P RU OHVV� 7KH YDOXHV ZLOO FKDQJH

GHSHQGLQJ RQ WKH OHQJWK RI SRZHU FDEOHV DQG WKH LQVXODWLRQ�

1RWH �� /HDNDJH FXUUHQW YDOXHV VKRZQ DERYH DUH IRU QRUPDO WHPSHUDWXUHV DQG KXPLGLW\� 7KH YDOXHV ZLOO
FKDQJH GHSHQGLQJ RQ WKH WHPSHUDWXUH DQG KXPLGLW\�

1RWH �� /HDNDJH FXUUHQW IRU ����9$&�LQSXW 6HUYRPRWRUV LV DSSUR[LPDWHO\ KDOI WKDW RI WKH YDOXHV VKRZQ DERYH�

1 ,PSURYLQJ (QFRGHU &DEOH 1RLVH 5HVLVWDQFH
7KH IROORZLQJ HQFRGHU VLJQDOV DUH XVHG�

,QFUHPHQWDO (QFRGHUV�
$� %� DQG6SKDVH� 7KH IUHTXHQF\ IRU $� RU %�SKDVH VLJQDOV LV ��� N+]PD[�� WKH WUDQVPLVVLRQ VSHHG IRU
6�SKDVH VLJQDOV LV ��� NESV�

$EVROXWH (QFRGHUV�
$�%� DQG=SKDVH� SOXV WKHDEVROXWHHQFRGHUVLJQDO� 7KH IUHTXHQF\ IRU$� RU%�SKDVHVLJQDOV LV ����N+]
PD[�� WKH WUDQVPLVVLRQ VSHHG IRU DEVROXWH HQFRGHU VLJQDOV LV ��� NESV�

)ROORZ WKH ZLULQJ PHWKRGV RXWOLQHG EHORZ WR LPSURYH HQFRGHU QRLVH UHVLVWDQFH�

�%H VXUH WR XVH GHGLFDWHG HQFRGHU FDEOHV�

� ,I OLQHV DUH LQWHUUXSWHG LQ WKH PLGGOH� EH VXUH WR FRQQHFW WKHP ZLWK FRQQHFWRUV� PDNLQJ VXUH WKDW WKH
FDEOH LQVXODWLRQ LV QRW SHHOHG RII IRU PRUH WKDQ �� PP� ,Q DGGLWLRQ� EH VXUH WR XVH VKLHOGHG ZLUH�

�'RQRW FRLO FDEOHV� ,I FDEOHV DUH ORQJ DQG DUH FRLOHG�PXWXDO LQGXFWLRQ DQG LQGXFWDQFHZLOO LQFUHDVHDQG
ZLOO FDXVH PDOIXQFWLRQV� %H VXUH WR XVH FDEOHV IXOO\ H[WHQGHG�

�:KHQ LQVWDOOLQJ QRLVH ILOWHUV IRU HQFRGHU FDEOHV� XVH IHUULWH FRUHV� 7KH IROORZLQJ WDEOH VKRZV WKH UHF�
RPPHQGHG IHUULWH FRUH PRGHOV�

0DNHU 1DPH 0RGHO
7RNLQ (0, FRUH (6'�45�����
7'. &ODPS ILOWHU =&$7���������S

=&$7���������
=&$7���������$

�'R QRW ZLUH WKH HQFRGHU FDEOH LQ WKH VDPH GXFW DV SRZHU FDEOHV DQG FRQWURO FDEOHV IRU EUDNHV� VROH�
QRLGV� FOXWFKHV� DQG YDOYHV�

1 ,PSURYLQJ &RQWURO ,�2 6LJQDO 1RLVH 5HVLVWDQFH
3RVLWLRQ FDQ EH DIIHFWHG LI FRQWURO ,�2 VLJQDOV DUH LQIOXHQFHG E\ QRLVH� )ROORZ WKH PHWKRGV RXWOLQHG EH�
ORZ IRU WKH SRZHU VXSSO\ DQG ZLULQJ�

�8VH FRPSOHWHO\ VHSDUDWH SRZHU VXSSOLHV IRU WKH FRQWURO SRZHU VXSSO\ �HVSHFLDOO\ �� 9'&� DQG WKH
H[WHUQDO RSHUDWLRQ SRZHU VXSSO\� ,Q SDUWLFXODU� EH FDUHIXO QRW WR FRQQHFW WZR SRZHU VXSSO\ JURXQG
ZLUHV� ,QVWDOO D QRLVH ILOWHU RQ WKH SULPDU\ VLGH RI WKH FRQWURO SRZHU VXSSO\�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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� )RU VSHHG DQG WRUTXH FRPPDQG LQSXW OLQHV� EH VXUH WR XVH WZLVWHG�SDLU VKLHOGHG FDEOH� DQG FRQQHFW
ERWK HQGV RI WKH VKLHOG ZLUH WR JURXQG�

� ,I WKH FRQWURO SRZHU VXSSO\ ZLULQJ LV ORQJ� QRLVH UHVLVWDQFH FDQ EH LPSURYHG E\ DGGLQJ ��m) ODPLQDWHG
FHUDPLF FDSDFLWRUV EHWZHHQ WKH FRQWURO SRZHU VXSSO\ DQG JURXQG DW WKH 6HUYR 'ULYHU LQSXW VHFWLRQ
DQG WKH FRQWUROOHU RXWSXW VHFWLRQ�

� )RU HQFRGHU RXWSXW OLQHV �$� %� DQG = SKDVHV� SOXV WKH DEVROXWH HQFRGHU VLJQDO�� EH VXUH WR XVH
WZLVWHG�SDLU VKLHOGHG FDEOH� DQG FRQQHFW ERWK HQGV RI WKH VKLHOG ZLUH WR JURXQG�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ ([DPSOHV

1 &RQQHFWLQJ WR 3HULSKHUDO 'HYLFHV

5

7 8

9

:

&1�

�

�

�

�

1)(

0&&%

3/

%

�0&

;%

(

;

0

21

�0& ;

&1�

�� 9'&
�� $/0&20

%.,5 �

2*1' ��

;%

2))

&1�

�� $/0

�� 9'&

��9'&

5 7

&1�

6LQJOH�SKDVH� ������� 9$&� ����� +] �5��'�8PPP+�$��
6LQJOH�SKDVH� ������� 9$&� ����� +] �5��'�8PPP/�$��

1RLVH ILOWHU

&ODVV�� JURXQG
�WR ��� W RU OHVV�

0DLQ�FLUFXLW
SRZHU VXSSO\ 0DLQ�FLUFXLW FRQQHFWRU

6XUJH NLOOHU

6HUYR HUURU GLVSOD\

2018&8�VHULHV
$& 6HUYR 'ULYHU

5��'�&$8PPP6
��&$8PPP%�
3RZHU &DEOH

2018& 8�VHULHV
$& 6HUYRPRWRU

&ODVV�� JURXQG
�WR ��� W RU OHVV�

8
VH
U·V

FR
QW
UR
OG
HY
LF
H

5��$�&58PPP& �,QFUHPHQWDO�

5��$�&68PPP& �$EVROXWH�

(QFRGHU &DEOH

;

;

�0&

5��$�&38PPP6
*HQHUDO�SXUSRVH
&RQWURO &DEOH

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 &RQQHFWLQJ D 5HJHQHUDWLRQ 8QLW
6LQJOH�SKDVH ������� 9$& ����� +]� 5��'�8$PP+�$�
RU ������� 9$& ����� +]� 5��'�8$PP/�$�

5��$�5*��8$
5HJHQHUDWLRQ 8QLW

�� WR �� 9'&

([WHUQDO
UHJHQHUDWLRQ
UHVLVWRU

2018& 8�VHULHV 6HUYR 'ULYHU

1RWH �� 5HPRYH WKH VKRUW EDU IURP EHWZHHQ WKH 5* DQG -3 WHUPLQDOV ZKHQ FRQQHFWLQJ H[WHUQDO UH�
JHQHUDWLRQ UHVLVWRU�

1RWH �� &RQQHFW WKH H[WHUQDO UHJHQHUDWLRQ UHVLVWRU WR EHWZHHQ WKH 3 DQG 5* WHUPLQDOV�

1RWH �� 7KH 5HJHQHUDWLRQ 8QLW GRHV QRW FRQIRUP WR (& 'LUHFWLYHV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

��� :LULQJ 3URGXFWV &RQIRUPLQJ WR (& 'LUHFWLYHV

����� :LULQJ WR DQ 20521 &RQWUROOHU
8VH JHQHUDO�SXUSRVH FRQWURO FDEOH �SXUFKDVHG VHSDUDWHO\� WR FRQQHFW 8�VHULHV $& 6HUYRPRWRUV DQG
6HUYR 'ULYHUV �PRGHOV FRQIRUPLQJ WR (& 'LUHFWLYHV� WR 0RWLRQ &RQWURO 8QLWV�

1 6<60$& &�&9�VHULHV 0RWLRQ &RQWURO 8QLWV

6<60$& &�&9�VHULHV
3URJUDPPDEOH &RQWUROOHU

0RWLRQ &RQWURO 8QLW
&9����0&����0&���
&���+�0&���

'HGLFDWHG &RQWURO &DEOHV
5��$�&38PPP0� �IRU � D[LV�
5��$�&38PPP0� �IRU � D[HV�

2018& 8�VHULHV
$& 6HUYR 'ULYHU
�0RGHO FRQIRUPLQJ WR
(& 'LUHFWLYHV�

3RZHU &DEOH
5��$�&$8���
5��$�&$8��%

(QFRGHU &DEOH
5��$�&58'PPP&
�,QFUHPHQWDO�
5��$�&68'PPP&
�$EVROXWH�

2018& 8�VHULHV
$& 6HUYRPRWRU
�0RGHO FRQIRUPLQJ
WR (& 'LUHFWLYHV�
�,QFUHPHQWDO�
�$EVROXWH�

1RWH 5HIHU WR &KDSWHU � 6SHFLILFDWLRQV IRU FRQQHFWRU DQG FDEOH VSHFLILFDWLRQV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 &RQQHFWLQJ WR D 6HUYR &RQWUROOHU

6HUYR &RQWUROOHU

*HQHUDO�SXUSRVH &RQWURO &DEOH
5��$�&38PPP6

2018& 8�VHULHV
$& 6HUYR 'ULYHU
�0RGHO FRQIRUPLQJ WR
(& 'LUHFWLYHV�

3RZHU &DEOH
5��$�&$8���
5��$�&$8��%

(QFRGHU &DEOH
5��$�&58'PPP&
�,QFUHPHQWDO�

2018& 8�VHULHV
$& 6HUYRPRWRU
�0RGHO FRQIRUPLQJ
WR (& 'LUHFWLYHV�
�,QFUHPHQWDO�

1RWH 5HIHU WR &KDSWHU � 6SHFLILFDWLRQV IRU FRQQHFWRU DQG FDEOH VSHFLILFDWLRQV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

����� :LULQJ 7HUPLQDO %ORFNV
3URYLGH SURSHU ZLUH GLDPHWHUV� JURXQG V\VWHPV� DQG QRLVH UHVLVWDQFH ZKHQ ZLULQJ WHUPLQDO EORFNV�

1 :LULQJ 7HUPLQDO %ORFNV

�� 9'&

7R 0RWRU

3RZHU &DEOH
5��$�&$8���
5��$�&$8��% �ZLWK EUDNH�
�7KH EURNHQ OLQHV LQGLFDWH VLJQDO
OLQHV IRU WKH EUDNH� 7KHUH LV QR
SRODULW\ RQ WKHVH OLQHV��

3RZHU VXSSO\ LQSXW WHUPLQDOV

0DLQ�FLUFXLW '& RXWSXW WHUPLQDOV

5HG

:KLWH

%OXH

*UHHQ

%ODFN

%ODFN

7HUPLQDO
ODEHO

1DPH )XQFWLRQ

/� 3RZHU VXSSO\
LQSXW

7KH FRPPHUFLDO SRZHU VXSSO\ LQSXW WHUPLQDOV IRU WKH PDLQ FLUFXLW DQG WKH
FRQWURO FLUFXLWU\�

/�
S \

5��'�8$PP9� 6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]
5��'�8$PP9� 6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]

� 0DLQ FLUFXLW '&
RXWSXW

:KHQ WKHUH LV D KLJK OHYHO RI UHJHQHUDWLYH HQHUJ\ LQ D PXOWL�D[LV V\VWHP� WKH
� WHUPLQDOV FDQ EH FRQQHFWHG WRJHWKHU DQG WKH WHUPLQDOV FDQ EH FRQQHFWHG

ï
RXWSXW � WHUPLQDOV FDQ EH FRQQHFWHG WRJHWKHU DQG WKH ï WHUPLQDOV FDQ EH FRQQHFWHG

WRJHWKHU WR LQFUHDVH WKH DELOLW\ WR DEVRUE UHJHQHUDWLYH HQHUJ\�
8 0RWRU FRQQHFWLRQ

O
5HG 7KHVH DUH WKH RXWSXW WHUPLQDOV WR WKH 6HUYRPRWRU� %H FDUHIXO WR ZLUH

K O9 WHUPLQDOV :KLWH
S

WKHP FRUUHFWO\�

: %OXH
)UDPH JURXQG *UHHQ *URXQG WR D FODVV�� JURXQG �WR ��� W RU OHVV� RU EHWWHU�

1RWH 5HIHU WR ��� 5HJHQHUDWLYH (QHUJ\ $EVRUSWLRQ IRU WKH PHWKRGV WR FDOFXODWH UHJHQHUDWLYH HQHUJ\�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1 7HUPLQDO %ORFN &XUUHQW DQG :LUH 6L]HV
7KH IROORZLQJ WDEOH VKRZV WKH UDWHG HIIHFWLYH FXUUHQWV IORZLQJ WR WKH 6HUYR 'ULYHU DQG WKH VL]HV RI WKH
HOHFWULFDO ZLUHV�

- 6HUYR 'ULYHUV ZLWK ����9$& ,QSXW �5��'�8$PP9�
'ULYHU
�:DWWV�

5��'�8$��9
��� :�

5��'�8$��9
��� :�

5��'�8$��9
���� :�

5��'�8$��9
���� :�

5��'�8$��9
���� :�

5��'�8$��9
���� :�

3RZHU VXSSO\ LQSXW
FXUUHQW �/�� /��

��� $ ��� $ ��� $ ��� $ ��� $ ���� $

0RWRU RXWSXW FXUUHQW
�8� 9� :�

���� $ ��� $ ���� $ ��� $ ��� $ ��� $

3RZHU VXSSO\ LQSXW
WHUPLQDO ZLUH VL]H

���� PP� RU $:* �� PLQ� ���� PP� ��� PP�

0RWRU RXWSXW
W L O L L

��� PP� RU $:* �� $:* �� �VHH QRWH� WR $:* ��S
WHUPLQDO ZLUH VL]H

8VH 20521 VWDQGDUG FDEOH� 7KH DSSOLFDEOH ZLUH VL]H IRU PRWRU FRQQHFWRUV LV $:*�� WR $:*���

3URWHFWLYH HDUWK WHU�
PLQDO ZLUH VL]H

8VH ����PP� H[WHUQDO JURXQG ZLUHV� 8VH WKH VDPH ZLUH DV XVHG IRU WKH PRWRU RXWSXW�

1RWH ,I WKH FDEOH OHQJWK LV ��PHWHUV RU ORQJHU IRU D ����:6HUYRPRWRU� WKH PRPHQWDU\ PD[LPXP WRUTXH DW URWD�
WLRQ VSHHGV RI ����� U�PLQ RU KLJKHU PD\ GURS E\ DSSUR[LPDWHO\ ���

- 6HUYR 'ULYHUV ZLWK ����9$& ,QSXW �5��'�8$PP:�
'ULYHU PRGHO

�:DWWV�
5��'�8$��:

��� :�
5��'�8$��:

��� :�
5��'�8$��:

���� :�
5��'�8$��:

���� :�
5��'�8$��:

���� :�
3RZHU VXSSO\ LQSXW FXU�
UHQW �/�� /��

��� $ ��� $ ��� $ ��� $ ���� $

0RWRU RXWSXW FXUUHQW �8�
9� :�

���� $ ��� $ ��� $ ��� $ ��� $

3RZHU VXSSO\ LQSXW WHU�
PLQDO ZLUH VL]H

���� PP� RU $:* �� PLQ� ���� PP� � PP�

0RWRU RXWSXW WHUPLQDO
L L

��� PP� RU $:* �� $:* �� WR $:* ��S
ZLUH VL]H 8VH 20521 VWDQGDUG FDEOH �$:*���� 7KH DSSOLFDEOH ZLUH VL]H IRU PRWRU FRQQHFWRUV LV

$:*�� WR $:*���
3URWHFWLYH HDUWK WHUPL�
QDO ZLUH VL]H

8VH ����PP� H[WHUQDO JURXQG ZLUHV� 8VH WKH VDPH ZLUH DV XVHG IRU WKH PRWRU RXWSXW�

1 :LUH 6L]HV DQG $OORZDEOH &XUUHQW
7KH IROORZLQJ WDEOH VKRZVDOORZDEOH FXUUHQWVZKHQ WKHUH DUH WKUHH HOHFWULFDO ZLUHV� 8VH YDOXHV HTXDO WR
RU ORZHU WKDQ WKH VSHFLILHG YDOXHV�

- +HDW�UHVLVWDQW 9LQ\O :LULQJ� 8/����� 5DWHG 7HPSHUDWXUH ���& �5HIHUHQFH 9DOXH�
$:* VL]H 1RPLQDO FURVV�

VHFWLRQDO DUHD
� ��

&RQILJXUDWLRQ
�ZLUHV�PP��

&RQGXFWLYH
UHVLVWDQFH
�W�N �

$OORZDEOH FXUUHQW �$� IRU
DPELHQW WHPSHUDWXUH

�PP��
� �

�W�NP� ���& ���& ���&
�� ��� ������� ���� ��� ��� ���
��� ���� ������� ���� ��� ��� ���
�� ��� ������� ���� ��� ��� ���
�� ���� ������� ���� ���� ���� ���

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� :LULQJ 3URGXFWV &RQIRUPLQJ WR (0& 'LUHFWLYHV
0RGHO FRQIRUPLQJ WR (& 'LUHFWLYH ZLOO PHHW WKH UHTXLUHPHQWV RI WKH (0& 'LUHFWLYHV (1����� &ODVV $
*URXS � �(0,� DQG (1������� �(06� LI WKH\ DUH ZLUHG XQGHU WKH FRQGLWLRQV GHVFULEHG LQ WKLV VHFWLRQ� ,I
WKH FRQQHFWHG GHYLFHV� ZLULQJ� DQG RWKHU FRQGLWLRQV FDQQRW EH PDGH WR IXOILOO WKH LQVWDOODWLRQ DQG ZLULQJ
FRQGLWLRQVZKHQ WKH SURGXFW LV LQFRUSRUDWHG LQWRDPDFKLQH� WKH FRPSOLDQFHRI WKHRYHUDOOPDFKLQHPXVW
EH FRQILUPHG�

7KH IROORZLQJ FRQGLWLRQV PXVW EH PHW WR FRQIRUP WR (0& 'LUHFWLYHV�

� 7KH 6HUYR 'ULYHU PXVW EH LQVWDOOHG LQ D PHWDO FDVH �FRQWURO SDQHO��

�1RLVH ILOWHUV DQG VXUJH DEVRUEHUV PXVW EH LQVWDOOHG RQ DOO SRZHU VXSSO\ OLQHV�

�6KLHOGHG FDEOHV PXVW EH XVHG IRU DOO ,�2 VLJQDO OLQHV DQG HQFRGHU OLQHV� �8VH WLQ�SODWHG� VRIW FRSSHU
ZLUHV IRU WKH VKLHOG ZHDYLQJ��

�$OO FDEOHV OHDYLQJ WKH FRQWURO SDQHO PXVW EH ZLUHG LQ PHWDO GXFWV RU FRQGXLWV ZLWK EODGHV�

� )HUULWH FRUHV PXVW EH DWWDFKHG WR WKH VKLHOGHG FDEOH DQG WKH VKLHOG PXVW EH FODPSHG GLUHFWO\ WR WKH
JURXQG SODWH WR JURXQG LW�

1 :LULQJ 0HWKRGV

� P PD[�

��� P
PD[�

� P
PD[�

$& SRZHU

VXSSO\
&RQWDFWRU

0HWDO
GXFW RU
FRQGXLW

*URXQG ���� W PD[��

0HWDO SODWH

&RQWURO SDQHO

1RLVH

ILOWHU

%UDNH SRZ�
HU VXSSO\

1RLVH

ILOWHU

6XUJH
DEVRUEHU

&RQWUROOHU
SRZHU
VXSSO\

&RQWUROOHU

*URXQGLQJ SODWH
&RQWUROOHU

&ODPS

)HUULWH
FRUH

0HWDO
GXFW RU
FRQGXLW

)HUULWH
FRUH

&ODPS

1RWH �� 7KH FDEOH ZLQGLQJ IRU WKH IHUULWH FRUH PXVW EH ��� WXUQV�

1RWH �� 5HPRYH WKH VKHDWK IURP WKH FDEOH DQG JURXQG LW GLUHFWO\ WR WKHPHWDO SODWH DW WKH FODPSV�

&ODPS

�*URXQG WKH PRWRU·V IUDPH WR WKH PDFKLQH JURXQG ZKHQ WKH PRWRU LV RQ D PRYDEOH VKDIW�

�8VH WKH JURXQGLQJ SODWH IRU WKH SURWHFWLYH HDUWK IRU HDFK 8QLW� DV VKRZQ LQ WKH LOOXVWUDWLRQ� DQG JURXQG
WR D VLQJOH SRLQW�

�8VHJURXQG OLQHVZLWK DPLQLPXP WKLFNQHVVRI ���PP�� DQGDUUDQJH WKHZLULQJVR WKDW WKH JURXQG OLQHV
DUH DV VKRUW DV SRVVLEOH�

� ,I QR�IXVH EUHDNHUV �0&&%� DUH LQVWDOOHG DW WKH WRS DQG WKH SRZHU VXSSO\ OLQH LV ZLUHG IURP WKH ORZHU
GXFW� XVHPHWDO WXEHV IRU ZLULQJ DQGPDNH VXUH WKDW WKHUH LV DGHTXDWH GLVWDQFHEHWZHHQ WKH LQSXW OLQHV
DQG WKH LQWHUQDO ZLULQJ� ,I LQSXW DQG RXWSXW OLQHV DUH ZLUHG WRJHWKHU� QRLVH UHVLVWDQFH ZLOO GHFUHDVH�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

�1R�IXVHEUHDNHUV �0&&%�� VXUJHDEVRUEHUV� DQGQRLVH ILOWHUV �1)� VKRXOGEH SRVLWLRQHGQHDU WKH LQSXW
WHUPLQDO EORFN �JURXQG SODWH�� DQG ,�2 OLQHV VKRXOG EH LVRODWHG DQG ZLUHG XVLQJ WKH VKRUWHVW PHDQV
SRVVLEOH�

�:LUH WKH QRLVH ILOWHU DV VKRZQ DW WKH OHIW LQ WKH IROORZLQJ LOOXVWUDWLRQ� 7KH QRLVH ILOWHU VKRXOG EH LQVWDOOHG
DW WKH HQWUDQFH WR WKH FRQWURO SDQHO ZKHQHYHU SRVVLEOH�

�

�

�

�

1) (

�

�

�

�

1) (

*RRG� 6HSDUDWH LQSXW DQG RXWSXW

$& LQSXW

*URXQG

$& RXWSXW

12� 1RLVH QRW ILOWHUHG HIIHFWLYHO\

$& LQSXW

*URXQG

$& RXWSXW

�8VH WZLVWHG�SDLU FDEOHV IRU WKH SRZHU VXSSO\ FDEOHV ZKHQHYHU SRVVLEOH� RU ELQG WKH FDEOHV�

'ULYHU

%LQGLQJ

/�

/�

RU 'ULYHU
/�

/�

�6HSDUDWH SRZHU VXSSO\ FDEOHV DQG VLJQDO FDEOHV ZKHQ ZLULQJ�

1 &RQWURO 3DQHO 6WUXFWXUH
$Q\ JDSV LQ WKH FDEOH HQWUDQFHV� PRXQWLQJ VFUHZV� FRYHU� RU RWKHU SDUWV RI D FRQWURO SDQHO FDQ DOORZ
HOHFWULFZDYHV WR OHDN IURPRU HQWHU WKH FRQWURO SDQHO� 7KH LWHPVGHVFULEHG LQ WKLV VHFWLRQPXVW EHDELGHG
E\ LQ SDQHO GHVLJQ DQG VHOHFWLRQ WR HQVXUH WKDW HOHFWULF ZDYHV FDQQRW OHDN RU HQWHU WKH FRQWURO SDQHO�

- &DVH 6WUXFWXUH
�8VHDPHWDO FRQWURO SDQHOZLWKZHOGHG MRLQWV RQ WKH WRS� ERWWRP� DQGDOO VLGHV�7KH FDVHPXVW EHHOHFWUL�
FDOO\ FRQGXFWLYH�

�:KHQ DVVHPEOLQJ WKH FRQWURO SDQHO� UHPRYH WKH FRDWLQJ IURP DOO MRLQWV �RU PDVN WKH MRLQWV ZKHQ FRDW�
LQJ� WR HQVXUH HOHFWULFDO FRQGXFWLYLW\�

�%HVXUH WKDW QRJDSVDUHFUHDWHGZKHQ LQVWDOOLQJ WKH FRQWURO SDQHO� DVJDSVFDQEHFDXVHGE\GLVWRUWLRQ
ZKHQ WLJKWHQLQJ VFUHZV�

�%H VXUH WKHUH DUH QRW DQ\ HOHFWULFDOO\ FRQGXFWLYH SDUWV WKDW DUH QRW LQ HOHFWULFDO FRQWDFW�

�*URXQG DOO 8QLWV PRXQWHG LQ WKH FRQWURO SDQHO WR WKH SDQHO FDVH�

- &RYHU 6WUXFWXUH
�8VH D PHWDO FRYHU�

�8VH D ZDWHU�SURRI VWUXFWXUH� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� DQG EH VXUH WKHUH DUH QR JDSV�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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�8VH HOHFWULFDOO\ FRQGXFWLYH SDFNLQJ EHWZHHQ WKH FRYHU DQG WKH FDVH� DV VKRZQ LQ WKH IROORZLQJ GLD�
JUDP� �5HPRYH WKH FRDWLQJ WKH FRQWDFW SRLQWV RI WKH SDFNLQJ �RU PDVN WKH FRQWDFW SRLQWV ZKHQ FRDW�
LQJ� WR HQVXUH HOHFWULFDO FRQGXFWLYLW\��

�%H VXUH WKDW QR JDSV DUH FUHDWHG ZKHQ LQVWDOOLQJ WKH FRYHU� DV JDSV FDQ EH FDXVHG E\ GLVWRUWLRQZKHQ
WLJKWHQLQJ VFUHZV�

&DVH

&DVH

&RYHU

&RQGXFWLYH
SDFNLQJ

2LO�SURRI
SDFNLQJ

&RQWURO SDQHO

&RQGXFWLYH
SDFNLQJ

2LO�SURRI
SDFNLQJ

&DVH �LQVLGH�

1 6HOHFWLQJ &RPSRQHQWV

- 1R�IXVH %UHDNHUV �0&&%�
:KHQ VHOHFWLQJ QR�IXVH EUHDNHUV� WDNH LQWR FRQVLGHUDWLRQ WKH PD[LPXP RXWSXW FXUUHQW DQG WKH LQUXVK
FXUUHQW� 7KH PRPHQWDU\ PD[LPXP RXWSXW IRU D VHUYR V\VWHP LV DSSUR[LPDWHO\ WKUHH WLPHV WKDW RI WKH
UDWHG RXWSXW� DQG D PD[LPXP RXWSXW RI WKUHH VHFRQGV FDQ EH H[HFXWHG� 7KHUHIRUH� VHOHFW QR�IXVH
EUHDNHUVZLWK DQ RSHUDWLQJ WLPH RI DW OHDVW ILYH VHFRQGVDW ����RI WKH UDWHGPD[LPXPRXWSXW�*HQHUDO�
SXUSRVH DQG ORZ�VSHHG QR�IXVH EUHDNHUV DUH JHQHUDOO\ VXLWDEOH� 5HIHU WR WKH WDEOH LQ ����� 7HUPLQDO
%ORFN:LULQJ IRU WKH SRZHU VXSSO\ LQSXW FXUUHQWV IRU HDFKPRWRU� DQG WKHQ DGG WKH FXUUHQW FRQVXPSWLRQ
IRU WKH QXPEHU RI VKDIWV� RWKHU FRQWUROOHUV� HWF�� WR PDNH WKH VHOHFWLRQ�
7KH 6HUYR 'ULYHU LQUXVK FXUUHQW IORZV DW D PD[LPXP RI �� $ IRU �� PV ZKHQ ��� 9 LV LQSXW� :LWK ORZ�
VSHHG QR�IXVH EUHDNHUV� D LQUXVK FXUUHQW � WR � WLPHV WKH UDWHG FXUUHQW IORZV IRU ��� VHFRQG�:KHQPDN�
LQJ WKH VHOHFWLRQ� WDNH LQWR FRQVLGHUDWLRQ WKH HQWLUH LQUXVK FXUUHQW IRU WKH V\VWHP�

- 6XUJH $EVRUEHUV
8VH VXUJH DEVRUEHUV WR DEVRUE VXUJHV IURP SRZHU VXSSO\ LQSXW OLQHV GXH WR OLJKWQLQJ� DEQRUPDO YROW�
DJHV� HWF�:KHQ VHOHFWLQJ VXUJH DEVRUEHUV� WDNH LQWR DFFRXQW WKH YDULVWRU YROWDJH� WKH DPRXQW RI VXUJH

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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LPPXQLW\� DQG WKH DPRXQW RI HQHUJ\ UHVLVWDQFH� )RU ����9$& V\VWHPV� XVH D YDULVWRU YROWDJH RI ���9�
7KH VXUJH DEVRUEHUV VKRZQ LQ WKH IROORZLQJ WDEOH DUH UHFRPPHQGHG�

0DNHU 0RGHO 0D[� OLPLW
YROWDJH

6XUJH
LPPXQLW\

7\SH 5HPDUNV

2ND\D
(O , G

5�$�9����%<=�� ��� 9 ����� $ %ORFN )RU SRZHU VXSSO\ OLQH\
(OHFWULF ,QG� 5�$�9����%;=�� ��� 9 ����� $ )RU SRZHU VXSSO\ OLQH

JURXQG
1RWH �� 5HIHU WR PDQXIDFWXUHUV GRFXPHQWDWLRQ IRU RSHUDWLQJ GHWDLOV�

1RWH �� 7KH VXUJH LPPXQLW\ LV IRU D VWDQGDUG LPSXOVH FXUUHQW RI ���� mV� ,I SXOVHV DUH ZLGH� HLWKHU GHFUHDVH WKH
FXUUHQW RU FKDQJH WR D ODUJHU�FDSDFLW\ VXUJH DEVRUEHU�

- 1RLVH )LOWHUV
8VH WKH IROORZLQJ QRLVH ILOWHUV RQ WKH SRZHU VXSSOLHV IRU WKH 6HUYR 'ULYHU DQG EUDNH� 7KHVH ILOWHUV DUH
PDQXIDFWXUHG E\ 2ND\D (OHFWULF ,QG�

$SSOLFDWLRQ 0RGHO 5DWHG
FXUUHQW

7HVW YROWDJH ,QVXODWLRQ
UHVLVWDQFH

/HDNDJH
FXUUHQW

$WWHQXDWLRQ
FKDUDFWHULVWLFFX H HV V D FH FX H

�PD[�� 1RUPDO
�0+]�

&RPPRQ
�0+]�

��� 9� �� WR ��� :
��� 9� �� RU �� :
%UDNH SRZHU VXSSO\

683�3�+�
(35��

� $ %HWZHHQ
WHUPLQDOV�
����� 9 UPV�
����� +]� �� V

%HWZHHQ
WHUPLQDOV DQG
FDVH�
����� 0W PLQ�

��� P$
�DW ��� 9
UPV �� +]�

��� WR �� ��� WR ��

��� 9� ��� RU ��� :
��� 9� ��� :

683�3�+�
(35��

� $
����� +]� �� V

%HWZHHQ
WHUPLQDOV DQG

����� 0W PLQ�
�DW ��� 9'&� ��� WR �� ��� WR ��

��� 9� ��� :
��� 9� ��� RU ���:

683�3��+�
(35��

�� $ FDVH�
����� 9 UPV�
����� +]� �� V

��� WR �� ��� WR ��

7KH DSSHDUDQFH RI WKH QRLVH ILOWHUV LV VKRZQ EHORZ� 6FUHZ WHUPLQDOV DUH XVHG�

7ZR� ��� GLD�

)LYH� 0�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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- 6XUJH .LOOHUV
,QVWDOO VXUJH NLOOHUV IRU ORDGV WKDW KDYH LQGXFWLRQ FRLOV� VXFK DV UHOD\V� VROHQRLGV� EUDNHV� FOXWFKHV� HWF�
7KH IROORZLQJ WDEOH VKRZV W\SHV RI VXUJH NLOOHUV DQG UHFRPPHQGHG SURGXFWV�

7\SH )HDWXUHV 5HFRPPHQGHG SURGXFWV
'LRGH 'LRGHV DUH UHODWLYHO\ VPDOO GHYLFHV VXFK DV UHOD\V XVHG

IRU ORDGV ZKHQ UHVHW WLPH LV QRW DQ LVVXH� 7KH UHVHW WLPH
LV LQFUHDVHG EHFDXVH WKH VXUJH YROWDJH LV WKH ORZHVW
ZKHQ SRZHU LV FXW RII� 8VHG IRU ������9'& V\VWHPV�

8VH D IDVW�UHFRYHU\ GLRGH ZLWK D
VKRUW UHYHUVH UHFRYHU\ WLPH�

)XML (OHFWULF &R�� (5%����� RU HTXLY�
DOHQW

7K\ULVWRU
RU
9DULVWRU

7K\ULVWRU DQG YDULVWRU DUH XVHG IRU ORDGV ZKHQ LQGXFWLRQ
FRLOV DUH ODUJH� DV LQ HOHFWURPDJQHWLF EUDNHV� VROHQRLGV�
HWF�� DQG ZKHQ UHVHW WLPH LV DQ LVVXH� 7KH VXUJH YROWDJH
ZKHQ SRZHU LV FXW RII LV DSSUR[LPDWHO\ ��� WLPHV WKDW RI
WKH YDULVWRU�

6HOHFW YDULVWRU YROWDJH DV IROORZV�

���9'& V\VWHP YDULVWRU� �� 9
����9'& V\VWHP YDULVWRU� ��� 9
����9$& V\VWHP YDULVWRU� ��� 9
����9$& V\VWHP YDULVWRU� ��� 9

&DSDFLWRU
� UHVLVWRU

8VH FDSDFLWRUV DQG UHVLVWRUV IRU YLEUDWLRQ DEVRUSWLRQ RI
VXUJH ZKHQ SRZHU LV FXW RII� 7KH UHVHW WLPH FDQ EH
VKRUWHQHG E\ SURSHU VHOHFWLRQ RI WKH FDSDFLWRU RU UHVLV�
WRU�

2ND\D (OHFWULF ,QG�

&5������ ��� m)��� W
&5(������ ��� m)��� W
6��$�� ��� m)���� W

1RWH 7K\ULVWRUV DQG YDULVWRUV DUH PDGH E\ WKH IROORZLQJ FRPSDQLHV� 5HIHU WR PDQXIDFWXUHUV GRFXPHQWDWLRQ IRU
RSHUDWLQJ GHWDLOV� 7K\ULVWRUV� ,VKL]XND (OHFWURQLFV &R�

9DULVWRUV� ,VKL]XND (OHFWURQLFV &R�� 0DWVXVKLWD (OHFWULF 3DUWV

- &RQWDFWRUV
:KHQVHOHFWLQJ FRQWDFWRUV� WDNH LQWR FRQVLGHUDWLRQ WKH FLUFXLW·V LQUXVKFXUUHQW DQG WKHPRPHQWDU\PD[L�
PXP FXUUHQW� 7KH6HUYR'ULYHU LQUXVK FXUUHQW LV ��$� DQG WKHPRPHQWDU\PD[LPXPFXUUHQW LV DSSUR[L�
PDWHO\ WZLFH WKH UDWHG FXUUHQW� 7KH IROORZLQJ WDEOH VKRZV WKH UHFRPPHQGHG FRQWDFWRUV�

0DNHU 0RGHO 5DWHG FXUUHQW 0RPHQWDU\ PD[L�
PXP FXUUHQW

&RLO YROWDJH

20521 -�$1�(� �� $ ��� $ �� 9'&

- /HDNDJH %UHDNHUV
�6HOHFW OHDNDJH EUHDNHUV GHVLJQHG IRU LQYHUWHUV�

�6LQFH VZLWFKLQJ RSHUDWLRQV WDNH SODFH LQVLGH WKH 6HUYR 'ULYHU� KLJK�IUHTXHQF\ FXUUHQW OHDNV IURP WKH
DUPDWXUH RI WKH 6HUYRPRWRU� :LWK LQYHUWHU OHDNDJH EUHDNHUV� KLJK�IUHTXHQF\ FXUUHQW LV QRW GHWHFWHG�
SUHYHQWLQJ WKH EUHDNHU IURP RSHUDWLQJ GXH WR OHDNDJH FXUUHQW�

�:KHQ VHOHFWLQJ OHDNDJH EUHDNHUV� DOVR UHPHPEHU WR DGG WKH OHDNDJH FXUUHQW IURP GHYLFHV RWKHU WKDQ
WKH 6HUYRPRWRU� VXFK DVPDFKLQHV XVLQJ D VZLWFKLQJ SRZHU VXSSO\� QRLVH ILOWHUV� LQYHUWHUV� DQG VR RQ�

� )RU GHWDLOHG LQIRUPDWLRQ DERXW WKH VHOHFWLRQ PHWKRGV RI OHDNDJH EUHDNHUV� UHIHU WR FDWDORJV SURYLGHG
E\ PDQXIDFWXUHUV�

� 7KH IROORZLQJ WDEOH VKRZV WKH 6HUYRPRWRU OHDNDJH FXUUHQWV IRU HDFK 6HUYR 'ULYHU�

'ULYHU /HDNDJH FXUUHQW �GLUHFW�
�LQFOXGLQJ KLJK�IUHTXHQF\ FXUUHQW�

/HDNDJH FXUUHQW �UHVLVWRU�FDSDFLWRU�
LQ FRPPHUFLDO SRZHU VXSSO\ IUH�

TXHQF\ UDQJH�
5��'�8$��9 WR �8$��9 �� P$ � P$
5��'�8$��9 �� P$ � P$
5��'�8$��9 ��� P$ � P$
1RWH �� /HDNDJH FXUUHQW YDOXHV VKRZQ DERYH DUH IRU PRWRU SRZHU OLQHV RI ��P RU OHVV� 7KH YDOXHV ZLOO FKDQJH

GHSHQGLQJ RQ WKH OHQJWK RI SRZHU FDEOHV DQG WKH LQVXODWLRQ�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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1RWH �� /HDNDJH FXUUHQW YDOXHV VKRZQ DERYH DUH IRU QRUPDO WHPSHUDWXUHV DQG KXPLGLW\� 7KH YDOXHV ZLOO
FKDQJH GHSHQGLQJ RQ WKH WHPSHUDWXUH DQG KXPLGLW\�

1RWH �� /HDNDJH FXUUHQW IRU ����9$&�LQSXW 6HUYRPRWRUV LV DSSUR[LPDWHO\ KDOI WKDW RI WKH YDOXHV VKRZQ DERYH�

1 ,PSURYLQJ (QFRGHU &DEOH 1RLVH 5HVLVWDQFH
,QFUHPHQWDO (QFRGHUV�
$� %� DQG6SKDVH� 7KH IUHTXHQF\ IRU $� RU %�SKDVH VLJQDOV LV ��� N+]PD[�� WKH WUDQVPLVVLRQ VSHHG IRU
6�SKDVH VLJQDOV LV ��� NESV�

$EVROXWH (QFRGHUV�
$�%� DQG=SKDVH� SOXV WKHDEVROXWHHQFRGHUVLJQDO� 7KH IUHTXHQF\ IRU$� RU%�SKDVHVLJQDOV LV ����N+]
PD[�� WKH WUDQVPLVVLRQ VSHHG IRU DEVROXWH HQFRGHU VLJQDOV LV ��� NESV�

)ROORZ WKH ZLULQJ PHWKRGV RXWOLQHG EHORZ WR LPSURYH HQFRGHU QRLVH UHVLVWDQFH�

�%H VXUH WR XVH GHGLFDWHG HQFRGHU FDEOHV�

� ,I OLQHV DUH LQWHUUXSWHG LQ WKH PLGGOH� EH VXUH WR FRQQHFW WKHP ZLWK FRQQHFWRUV� PDNLQJ VXUH WKDW WKH
FDEOH LQVXODWLRQ LV QRW SHHOHG RII IRU PRUH WKDQ �� PP� ,Q DGGLWLRQ� EH VXUH WR XVH VKLHOGHG ZLUH�

�'RQRW FRLO FDEOHV� ,I FDEOHV DUH ORQJ DQG DUH FRLOHG�PXWXDO LQGXFWLRQ DQG LQGXFWDQFHZLOO LQFUHDVHDQG
ZLOO FDXVH PDOIXQFWLRQV� %H VXUH WR XVH FDEOHV IXOO\ H[WHQGHG�

�:KHQ LQVWDOOLQJ QRLVH ILOWHUV IRU HQFRGHU FDEOHV� XVH IHUULWH FRUHV� 7KH IROORZLQJ WDEOH VKRZV WKH UHF�
RPPHQGHG IHUULWH FRUH PRGHOV�

0DNHU 1DPH 0RGHO
7RNLQ (0, FRUH (6'�45�����
7'. &ODPS ILOWHU =&$7���������S

=&$7���������
=&$7���������$

�'R QRW ZLUH WKH HQFRGHU FDEOH LQ WKH VDPH GXFW DV SRZHU FDEOHV DQG FRQWURO FDEOHV IRU EUDNHV� VROH�
QRLGV� FOXWFKHV� DQG YDOYHV�

1 ,PSURYLQJ &RQWURO ,�2 6LJQDO 1RLVH 5HVLVWDQFH
3RVLWLRQ FDQ EH DIIHFWHG LI FRQWURO ,�2 VLJQDOV DUH LQIOXHQFHG E\ QRLVH� )ROORZ WKH PHWKRGV RXWOLQHG EH�
ORZ IRU WKH SRZHU VXSSO\ DQG ZLULQJ�

�8VH FRPSOHWHO\ VHSDUDWH SRZHU VXSSOLHV IRU WKH FRQWURO SRZHU VXSSO\ �HVSHFLDOO\ �� 9'&� DQG WKH
H[WHUQDO RSHUDWLRQ SRZHU VXSSO\� ,Q SDUWLFXODU� EH FDUHIXO QRW WR FRQQHFW WZR SRZHU VXSSO\ JURXQG
ZLUHV� ,QVWDOO D QRLVH ILOWHU RQ WKH SULPDU\ VLGH RI WKH FRQWURO SRZHU VXSSO\�

� )RU VSHHG DQG WRUTXH FRPPDQG LQSXW OLQHV� EH VXUH WR XVH WZLVWHG�SDLU VKLHOGHG FDEOH� DQG FRQQHFW
ERWK HQGV RI WKH VKLHOG ZLUH WR JURXQG�

� ,I WKH FRQWURO SRZHU VXSSO\ ZLULQJ LV ORQJ� QRLVH UHVLVWDQFH FDQ EH LPSURYHG E\ DGGLQJ ��m) ODPLQDWHG
FHUDPLF FDSDFLWRUV EHWZHHQ WKH FRQWURO SRZHU VXSSO\ DQG JURXQG DW WKH 6HUYR 'ULYHU LQSXW VHFWLRQ
DQG WKH FRQWUROOHU RXWSXW VHFWLRQ�

� )RU HQFRGHU RXWSXW �$� %� DQG=SKDVH� SOXV WKH DEVROXWH HQFRGHU VLJQDO� OLQHV� EH VXUH WR XVH WZLVWHG�
SDLU VKLHOGHG FDEOH� DQG FRQQHFW ERWK HQGV RI WKH VKLHOG ZLUH WR JURXQG�

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ ([DPSOHV
1 &RQQHFWLQJ WR 3HULSKHUDO 'HYLFHV

/�
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:
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&1�

�� $/0

�� 9'&
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&1�

6LQJOH�SKDVH� ������� 9$&� ����� +] �5��'�8PPP9�
6LQJOH�SKDVH� ������� 9$&� ����� +] �5��'�8PPP:�

1RLVH ILOWHU

&ODVV�� JURXQG
�WR ��� W RU OHVV�

0DLQ�FLUFXLW
SRZHU VXSSO\ 0DLQ�FLUFXLW FRQQHFWRU

6XUJH NLOOHU

6HUYR HUURU GLVSOD\

2018&8�VHULHV
$& 6HUYR 'ULYHU

5��'�&$8���
��&$8���%�
3RZHU &DEOH

2018& 8�VHULHV
$& 6HUYRPRWRU

&ODVV�� JURXQG
�WR ��� W RU OHVV�

8
VH
U·V

FR
QW
UR
OG
HY
LF
H

5��$�&58PPP& �,QFUHPHQWDO�

5��$�&68PPP& �$EVROXWH�

(QFRGHU &DEOH

;

;

�0&

5��$�&38PPP6
*HQHUDO�SXUSRVH
&RQWURO &DEOH

6\VWHP 'HVLJQ DQG ,QVWDOODWLRQ &KDSWHU �
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&KDSWHU �

2SHUDWLRQ
��� 2SHUDWLRQDO 3URFHGXUH
��� 7XUQLQJ 2Q 3RZHU DQG &KHFNLQJ 'LVSOD\V
��� 8VLQJ 3DUDPHWHU 8QLWV
��� ,QLWLDO 6HWWLQJV� 6HWXS 3DUDPHWHUV
��� 6HWWLQJ )XQFWLRQV� 8VHU 3DUDPHWHUV
��� 7ULDO 2SHUDWLRQ
��� 0DNLQJ $GMXVWPHQWV
��� 5HJHQHUDWLYH (QHUJ\ $EVRUSWLRQ
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2SHUDWLRQ DQG $GMXVWPHQW 3UHFDXWLRQV
&DXWLRQ &KHFN WKH QHZO\ VHW SDUDPHWHUV IRU SURSHU H[HFXWLRQ EHIRUH DFWXDOO\ UXQQLQJ WKHP�

1RW GRLQJ VR PD\ UHVXOW LQ HTXLSPHQW GDPDJH�

&DXWLRQ 'R QRW PDNH DQ\ H[WUHPH DGMXVWPHQWV RU VHWWLQJ FKDQJHV� 'RLQJ VR PD\ UHVXOW LQ
XQVWDEOH RSHUDWLRQ DQG LQMXU\�

&DXWLRQ 6HSDUDWH WKH 6HUYRPRWRU IURP WKH PDFKLQH� FKHFN IRU SURSHU RSHUDWLRQ� DQG WKHQ
FRQQHFW WR WKH PDFKLQH� 1RW GRLQJ VR PD\ FDXVH LQMXU\�

&DXWLRQ :KHQ DQ DODUP RFFXUV� UHPRYH WKH FDXVH� UHVHW WKH DODUP DIWHU FRQILUPLQJ VDIHW\�
DQG WKHQ UHVXPH RSHUDWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW FRPH FORVH WR WKH PDFKLQH LPPHGLDWHO\ DIWHU UHVHWWLQJ PRPHQWDU\ SRZHU
LQWHUUXSWLRQ WR DYRLG DQ XQH[SHFWHG UHVWDUW� �7DNH DSSURSULDWH PHDVXUHV WR VHFXUH
VDIHW\ DJDLQVW DQ XQH[SHFWHG UHVWDUW�� 'RLQJ VR PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 'R QRW XVH WKH EXLOW�LQ EUDNH RI WKH 6HUYRPRWRU IRU RUGLQDU\ EUDNLQJ� 'RLQJ VR PD\
UHVXOW LQ PDOIXQFWLRQ�

2SHUDWLRQ &KDSWHU �
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��� 2SHUDWLRQDO 3URFHGXUH

$IWHU FRQILUPLQJ WKDW WKH V\VWHP KDV EHHQ FRUUHFWO\ LQVWDOOHG DQG ZLUHG� PDNH WKH LQLWLDO
VHWWLQJV IRU WKH6HUYR'ULYHU� 7KHQ� VHW WKH IXQFWLRQVDV UHTXLUHG IRU WKHDSSOLFDWLRQRI WKH
6HUYRPRWRU�
$Q\ LQFRUUHFW VHWWLQJV LQ WKH SDUDPHWHUV FRXOG FDXVH XQH[SHFWHG PRWRU RSHUDWLRQ�
FUHDWLQJ DQ H[WUHPHO\ GDQJHURXV VLWXDWLRQ� 8VH WKH SURFHGXUHV SURYLGHG LQ WKLV VHFWLRQ
WR FDUHIXOO\ VHW DOO SDUDPHWHUV�

1 6WDUWXS 3URFHGXUH
�� 0RXQWLQJ DQG LQVWDOODWLRQ

,QVWDOO WKH6HUYRPRWRUDQG6HUYR'ULYHU DFFRUGLQJ WR WKH LQVWDOODWLRQFRQGLWLRQV�&KDSWHU �� VHFWLRQ
����

�� :LULQJ DQG FRQQHFWLRQV

&RQQHFW WR SRZHU VXSSO\ DQG SHULSKHUDO GHYLFHV� &KDSWHU �� VHFWLRQ ����

7KHVSHFLILHG LQVWDOODWLRQDQGZLULQJ FRQGLWLRQVDUHSDUWLFXODUO\ LPSRUWDQW WR HQVXUH WKDWPRGHOV FRQ�
IRUPLQJ WR (& 'LUHFWLYHV DFWXDOO\ FRQIRUP WR WKH (& 'LUHFWLYH LQ WKH ILQDO V\VWHP�

�� 7XUQLQJ RQ SRZHU VXSSO\

%HIRUH WXUQLQJ RQ WKH SRZHU VXSSO\� FKHFN WKH QHFHVVDU\ LWHPV� ,Q RUGHU WRPDNH WKH LQLWLDO VHWWLQJV�
WXUQ RQ DQ DSSOLFDWLRQ SRZHU VXSSO\� &KDSWHU �� VHFWLRQ ����

�� &KHFNLQJ GLVSOD\ VWDWXV

&KHFN E\ PHDQV RI WKH GLVSOD\V WR VHH ZKHWKHU WKHUH DUH DQ\ LQWHUQDO HUURUV LQ WKH 6HUYR 'ULYHU�
&KDSWHU �� VHFWLRQ ���

�� ,QLWLDO VHWWLQJV

0DNH WKH VHWWLQJV IRU WKH RSHUDWLRQ VHWXS SDUDPHWHUV �LQLWLDO VHWWLQJV�� &KDSWHU �� VHFWLRQ ����

�� )XQFWLRQ VHWWLQJV

%\PHDQV RI WKH XVHU SDUDPHWHUV� VHW WKH IXQFWLRQV DFFRUGLQJ WR WKH RSHUDWLQJ FRQGLWLRQV�&KDSWHU
�� VHFWLRQ ����

�� 7ULDO RSHUDWLRQ

%HIRUH SHUIRUPLQJ WULDO RSHUDWLRQ� WXUQ WKH SRZHU VXSSO\RII DQG WKHQ EDFNRQVR WKDW DQ\SDUDPHWHUV
WKDW KDYH EHHQ VHW ZLOO EH YDOLG�
&KHFN WR VHHZKHWKHU SURWHFWLYH IXQFWLRQV VXFKDVHPHUJHQF\ VWRS DQG RSHUDWLRQDO OLPLWV DUHZRUN�
LQJ UHOLDEO\� &KHFN RSHUDWLRQ DW ERWK ORZ VSHHG DQG KLJK VSHHG� &KDSWHU �� VHFWLRQ ����

�� $GMXVWPHQWV

([HFXWH DXWR�WXQLQJ� 0DQXDOO\ DGMXVW WKH JDLQ DV UHTXLUHG� &KDSWHU �� VHFWLRQ ����

�� 2SHUDWLRQ

2SHUDWLRQ FDQ QRZ EHJLQ� ,I DQ\ WURXEOH VKRXOG RFFXU� UHIHU WR &KDSWHU � $SSOLFDWLRQ� &KDSWHU ��

2SHUDWLRQ &KDSWHU �
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���

��� 7XUQLQJ 2Q 3RZHU DQG &KHFNLQJ 'LVSOD\V

����� ,WHPV WR &KHFN %HIRUH 7XUQLQJ 2Q 3RZHU

1 &KHFNLQJ 3RZHU 6XSSO\ 9ROWDJH
�&KHFN WR EH VXUH WKDW WKH SRZHU VXSSO\ YROWDJH LV ZLWKLQ WKH UDQJHV VKRZQ EHORZ�

5��'�8$PP+�$� ���� 9$& VSHFLILFDWLRQV��6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]

5��'�8$PP/�$� ���� 9$& VSHFLILFDWLRQV��6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]

5��'�8$PP9 ���� 9$& VSHFLILFDWLRQV�� 6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]

5��'�8$PP: ���� 9$& VSHFLILFDWLRQV�� 6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]

1 &KHFNLQJ 7HUPLQDO %ORFN :LULQJ
� 7KH SRZHU VXSSO\ LQSXWV 5 DQG 7� RU /� DQG /�� PXVW EH SURSHUO\ FRQQHFWHG WR WKH WHUPLQDO EORFN�

� 7KH6HUYRPRWRU·V UHG �8�� ZKLWH �9�� DQG EOXH �:� SRZHU OLQHV DQG WKH JUHHQJURXQGZLUH � �PXVW EH
SURSHUO\ FRQQHFWHG WR WKH WHUPLQDO EORFN�

1 &KHFNLQJ WKH 6HUYRPRWRU
� 7KHUH VKRXOG EH QR ORDG RQ WKH 6HUYRPRWRU� �'R QRW FRQQHFW WR WKH PHFKDQLFDO V\VWHP��

� 7KH SRZHU OLQH FRQQHFWRUV DW WKH 6HUYRPRWRU PXVW EH VHFXUHO\ FRQQHFWHG�

1 &KHFNLQJ WKH (QFRGHU &RQQHFWRUV
� 7KH HQFRGHU FRQQHFWRUV �&1�� DW WKH 6HUYR 'ULYHU PXVW EH VHFXUHO\ FRQQHFWHG�

� 7KH HQFRGHU FRQQHFWRUV DW WKH 6HUYRPRWRU PXVW EH VHFXUHO\ FRQQHFWHG�

1 &KHFNLQJ WKH &RQWURO &RQQHFWRUV
� 7KH FRQWURO FRQQHFWRUV PXVW EH VHFXUHO\ FRQQHFWHG�

� 7KH 5XQ FRPPDQG PXVW EH 2))�

1 &KHFNLQJ WKH 3DUDPHWHU 8QLW &RQQHFWLRQ
� 7KH 3DUDPHWHU 8QLW �5��$�35��8 RU 5��$�35��8� PXVW EH VHFXUHO\ FRQQHFWHG WR FRQQHFWRU
&1��

����� 7XUQLQJ 2Q 3RZHU DQG &RQILUPLQJ WKH 'LVSOD\

1 7XUQLQJ 2Q 3RZHU
�&RQILUP WKDW LW LV VDIH WR WXUQ RQ WKH SRZHU VXSSO\ DQG WKHQ WXUQ RQ WKH SRZHU VXSSO\�

2SHUDWLRQ &KDSWHU �
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���

�:KHQ WXUQLQJ RQ WKH SRZHU IRU WKH ILUVW WLPH ZLWK DQ DEVROXWH HQFRGHU� D EDFNXS HUURU �$���� ZLOO RF�
FXU� 8VH WKH SURFHGXUH SURYLGHG LQ ��� $EVROXWH (QFRGHU 6HWXS DQG %DWWHU\ 5HSODFHPHQW WR VHW XS
WKH DEVROXWH HQFRGHU�

1 &KHFNLQJ 'LVSOD\V
�:KHQ WKH SRZHU LV WXUQHG RQ� RQH RI WKH FRGHV VKRZQ EHORZ ZLOO EH GLVSOD\HG�

1RUPDO �%DVH %ORFN� (UURU �$ODUP 'LVSOD\�

E E � �
1RWH �� ´%DVHEORFNµ PHDQV WKDW WKH 6HUYRPRWRU LV QRW UHFHLYLQJ SRZHU�

1RWH �� 7KH DODUP FRGH �WKH QXPEHU VKRZQ LQ WKH DODUP GLVSOD\� FKDQJHV GHSHQGLQJ RQ WKH FRQWHQWV
RI WKH HUURU�

� ,I WKH GLVSOD\ LV QRUPDO �L�H�� QR HUURUV�� XVH LW DV D PRQLWRU PRGH VSHHG GLVSOD\� 0DQXDOO\ WXUQ WKH
6HUYRPRWRU VKDIW FORFNZLVHDQG FRXQWHUFORFNZLVH� DQG FKHFN WR EH VXUH WKDW LW DJUHHVZLWK WKH SRVL�
WLYH DQG QHJDWLYH RQ WKH VSHHG GLVSOD\� ,I LW GRHV QRW DJUHH� WKHQ WKH HQFRGHU VLJQDO OLQHPD\ EHZLUHG
LQFRUUHFWO\�

5HYHUVH URWDWLRQ

)RUZDUG URWDWLRQ

'LVSOD\ H[DPSOH
� � � � )RUZDUG URWDWLRQ

5HYHUVH URWDWLRQï� � � �

1RWH 7R PRQLWRU WKH VSHHG IHHGEDFN YDOXH� SUHVV WKH 02'(�6(7 .H\ DQG JR LQWR PRQLWRU PRGH

X Q ï � � � 7KHQ SUHVV WKH '$7$ .H\�

� ,I WKHUH LV DQ HUURU� UHIHU WR &KDSWHU � $SSOLFDWLRQ DQG WDNH WKH QHFHVVDU\ FRXQWHUPHDVXUHV�

2SHUDWLRQ &KDSWHU �
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��� 8VLQJ 3DUDPHWHU 8QLWV

7KH NH\ RSHUDWLRQV IRU WKH +DQG\�W\SH 5��$�35��8 DQG WKH 0RXQWHG�W\SH 5��$�
35��8 YDU\ GHSHQGLQJ RQ WKH IXQFWLRQV XVHG�

����� 3DUDPHWHU 8QLW .H\V DQG )XQFWLRQV
35��8 35��8 )XQFWLRQ

5(6(7 � $ODUP UHVHW

0RGH VZLWFKLQJ
'DWD PHPRU\

6(592 '$7$
6HUYR 21�2)) GXULQJ MRJ RS�
HUDWLRQV

'$7$ '$7$
6ZLWFKLQJ EHWZHHQ SDUDPHWHU
GLVSOD\ DQG GDWD GLVSOD\� GDWD
PHPRU\
,QFUHPHQWV SDUDPHWHU QXP�
EHUV DQG GDWD YDOXHV�
'HFUHPHQWV SDUDPHWHU QXP�
EHUV DQG GDWD YDOXHV�
/HIW VKLIW IRU RSHUDWLRQ GLJLWV

5LJKW VKLIW IRU RSHUDWLRQ GLJLWV

����� 0RGHV DQG &KDQJLQJ 0RGHV

1 0RGHV
2018&8�VHULHV$&6HUYR'ULYHUV KDYH IRXU RSHUDWLQJPRGHV� DV GHVFULEHG LQ WKH IROORZLQJ WDEOH� )RU
H[DPSOH� WKH 6HWWLQJV 0RGH LV XVHG WR VHW SDUDPHWHUV�

0RGH )XQFWLRQ
6WDWXV GLVSOD\ PRGH %LW GLVSOD\ �LQGLFDWLQJ LQWHUQDO VWDWXV YLD LQGLFDWRUV��

3RZHU VXSSO\ 21 GLVSOD\� EDVHEORFN� VSHHG FRQIRUPLW\� URWDWLRQ GHWHFWLRQ DQG FXU�
UHQW OLPLW GHWHFWLRQ� VSHHG FRPPDQG EHLQJ LQSXW� WRUTXH FRPPDQG EHLQJ LQSXW
6\PERO GLVSOD\ �LQGLFDWLQJ LQWHUQDO VWDWXV YLD ��GLJLW ��VHJPHQW GLVSOD\��
%DVHEORFN� RSHUDWLQJ� IRUZDUG URWDWLRQ SURKLELWHG� UHYHUVH URWDWLRQ SURKLELWHG� DODUP
GLVSOD\

6HWWLQJV PRGH 6\VWHP FKHFN� -RJ RSHUDWLRQV� FRPPDQG RIIVHW DXWRPDWLF DGMXVWPHQW� DODUP KLVWR�
U\ GDWD FOHDU� FRPPDQG RIIVHW PDQXDO DGMXVWPHQW� PRWRU SDUDPH�
WHUV FKHFN� DXWR�WXQLQJ

6HWWLQJ DQG FKHFNLQJ VHWXS SDUDPHWHUV
6HWWLQJ DQG FKHFNLQJ XVHU SDUDPHWHUV

0RQLWRU PRGH 6SHHG IHHGEDFN� VSHHG FRPPDQGV� WRUTXH FRPPDQGV� QXPEHU RI SXOVHV IURP 8�
SKDVH� HOHFWULFDO DQJOH� LQWHUQDO VWDWXV ELW GLVSOD\

$ODUP KLVWRU\ GLVSOD\
PRGH

'LVSOD\V FRQWHQWV RI DODUPV WKDW KDYH EHHQ SUHYLRXVO\ JHQHUDWHG �XS WR D PD[LPXP
RI ����

+DQG\�W\SH
5��$�35��8

0RXQWHG�W\SH
5��$�35��8

2SHUDWLRQ &KDSWHU �
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1 &KDQJLQJ 0RGHV
7R FKDQJH PRGHV� SUHVV WKH 02'(�6(7 .H\�

ï� E E F Q ï � � X Q ï � � � ï D�� �

3RZHU 21

�'LVSOD\H[DPSOH�

6WDWXV GLVSOD\
PRGH 6HWWLQJV PRGH 0RQLWRU PRGH

$ODUP KLVWRU\
GLVSOD\ PRGH

2SHUDWLRQ &KDSWHU �
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���

����� 0RGH &KDQJHV DQG 'LVSOD\ &RQWHQWV
7KH IROORZLQJ GLDJUDP VKRZV WKH IXQFWLRQV DQG UHIHUHQFHV IRU HDFK PRGH�

3RZHU 21

6WDWXV GLVSOD\
PRGH

�'LVSOD\ H[DPSOH�

%LW 'LVSOD\V �SDJH ����
3RZHU 21
%DVH EORFN �PRWRU QRW UHFHLYLQJ SRZHU�
6SHHG FRQIRUPLW\
7RUTXH FRPPDQGV EHLQJ LQSXW
6SHHG FRPPDQGV EHLQJ LQSXW
0RWRU URWDWLRQ GHWHFWHG � &XUUHQW OLPLW GHWHFWHG

6\PERO 'LVSOD\V

E E %DVH EORFN

U 8 Q ,Q RSHUDWLRQ �UXQQLQJ�

S � W )RUZDUG URWDWLRQ SURKLELWHG

Q � W 5HYHUVH URWDWLRQ SURKLELWHG

D� P P $ODUP GLVSOD\

ï� E E

X Q ï � � 6SHHG IHHGEDFN �SDJH ����

X Q ï � � ,QWHUQDO VWDWXV ELW GLVSOD\

6HWWLQJV PRGH F Q ï � � 6\VWHP FKHFN PRGH -RJ RSHUDWLRQ �SDJH �����
&RPPDQG RIIVHW DXWRPDWLF DGMXVWPHQW �SDJH �����
&OHDU DODUP KLVWRU\ GDWD �SDJH �����
&RPPDQG RIIVHW PDQXDO DGMXVWPHQW �SDJH �����
0RWRU SDUDPHWHUV FKHFN �SDJH ����
$XWR�WXQLQJ �SDJH �����

6HTXHQFH LQSXW VLJQDO VZLWFK �SDJH ����
6HTXHQFH RXWSXW VLJQDO VZLWFK
,QWHUUXSW UHWXUQ SURFHVVLQJ VZLWFK
$EQRUPDO VWRS VHOHFWLRQ
3 FRQWURO VZLWFK FRQGLWLRQV
&RQWURO PRGH VHOHFWLRQ
7RUTXH IHHG�IRUZDUG IXQFWLRQ VHOHFWLRQ �+$�/$�9�:
0RGHOV�
(QFRGHU VHOHFWLRQ

6HWXS SDUDPHWHU

QR� �
F Q ï � �

'$7$

6HWXS
SDUDPHWHU
QR� �

F Q ï � �

'$7$ 5HYHUVH PRGH �SDJH ����
2ULJLQ HUURU PDVN
,QSXW FRPPDQG PRGH
7RUTXH FRPPDQG ILOWHU WLPH FRQVWDQW �+$�/$�9�: 0RGHOV�
6SHHG LQWHJUDWLRQ FRQVWDQW·V XQLWV �+$�/$�9�: 0RGHOV�
75() VZLWFK �+$�/$�9�: 0RGHOV�

8VHU SDUDPHWHUV F Q ï � � 6SHHG FRPPDQG VFDOH �SDJH �����

F Q ï � � 8QLW QXPEHU VHWWLQJ �+$�/$�9�: 0RGHOV�

0RQLWRU PRGH

$ODUP
KLVWRU\
GLVSOD\
PRGH

� ï D� P P (UURU RQH WLPH EHIRUH �SDJH �����

� ï D� P P (UURU WHQ WLPH EHIRUH

'$7$

2SHUDWLRQ &KDSWHU �
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��� ,QLWLDO 6HWWLQJV� 6HWXS 3DUDPHWHUV

6HWXS SDUDPHWHUV DUH SDUDPHWHUV WKDW DUH HVVHQWLDO IRU VWDUWLQJ XS WKH V\VWHP� 7KH\ LQ�
FOXGH ,�2 VLJQDO IXQFWLRQ FKDQJHV� VHOHFWLRQ RI SURFHVVLQJ IRU PRPHQWDU\ VWRSV DQG HU�
URUV� FRQWURO PRGH FKDQJHV� DQG VR RQ� 6HW WKHP WR PDWFK WKH XVHU V\VWHP�
2QFH WKH SDUDPHWHUV KDYH EHHQ VHW� WKH\ EHFRPH HIIHFWLYH ZKHQ WKH SRZHU VXSSO\ LV
WXUQHG RQ DJDLQ DIWHU KDYLQJ EHHQ WXUQHG RII� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV
JRQH RII��

����� 6HWWLQJ DQG &KHFNLQJ 6HWXS 3DUDPHWHUV �&Q���� ���
1 'LVSOD\LQJ 6HWXS 3DUDPHWHUV
7KHUH DUH WZR VHWXS SDUDPHWHUV� 1R� � �&Q���� DQG 1R� � �&Q�����

7R GLVSOD\ WKH FRQWHQWV RI VHWXS SDUDPHWHUV� H[HFXWH WKH IROORZLQJ NH\ RSHUDWLRQV�

�� 3UHVV WKH 02'(�6(7 .H\ WR JR LQWR VHWWLQJV PRGH �FQï����
�� 3UHVV WKH 8S .H\ WR GLVSOD\ WKH VHWXS SDUDPHWHU 1R� � �FQï����
�� 3UHVV WKH '$7$ NH\ WR GLVSOD\ WKH VHWWLQJ RI WKH VHWXS SDUDPHWHU�

7R GLVSOD\ WKH VHWWLQJ RI VHWXS SDUDPHWHU 1R� �� SUHVV WKH 8S .H\ WZLFH DW VWHS �� EHIRUH SUHVVLQJ WKH
'$7$ .H\�

7KH VHWWLQJ RI WKH VHWXS SDUDPHWHUV DUH GLVSOD\HG DV IROORZV�

�
( & $ � � � � �

) G E � � � � �

%LW QR�

%LW QR� WR EH VHW�

,Q WKH OHIWPRVW IRXU GLJLWV� �� ELWV RI LQIRUPDWLRQ DUH GLVSOD\HG� ,Q WKH ULJKWPRVW GLJLW� WKH ELW QXPEHU WKDW
FDQ EH VHW LV GLVSOD\HG� ,W FDQ EH FKHFNHGZKHWKHU WKH ELW LQIRUPDWLRQ LV ´�µ �QRW OLW� RU ´�µ �OLW�� DFFRUGLQJ
WR WKH ��VHJPHQW /('YHUWLFDO EDU� 7R FKDQJH WKH VHW YDOXH� ILUVW VHW WKH ELW QXPEHU LQ WKH ULJKWPRVW GLJLW�
DQG WKHQ VHW WKH DSSURSULDWH ELW WR ´�µ RU ´��µ

1 6HWWLQJ 6HWXS 3DUDPHWHUV
)LUVW� GLVSOD\ WKH VHWWLQJ RI WKH VHWXS SDUDPHWHU �1R� � RU 1R� �� XVLQJ WKH SURFHGXUH JLYHQ DERYH� 7R
FKDQJH D VHWWLQJ� VSHFLI\ WKH ELW WR EH FKDQJHG DQG WKHQ VHW LW WR ´�µ RU ´��µ
- 0DNLQJ 6HWWLQJV ZLWK +DQG\�W\SH �5��$�35��8�
�� 8VH WKH 5LJKW DQG /HIW .H\V WR GLVSOD\ LQ WKH ULJKWPRVW GLJLW WKH ELW QXPEHU WKDW LV WR EH VHW�

�� 8VLQJ WKH 8S �RU 'RZQ� .H\� UHYHUVH WKH OLW�QRW OLW VWDWXV RI WKH DSSURSULDWH ELW QXPEHU� )RU ´OLW�µ VHW
WKH ELW QXPEHU WR ´��µ )RU ´QRW OLW�µ VHW LW WR ´��µ

�� 5HSHDW VWHSV � DQG � DERYH DV UHTXLUHG�

�� 6DYH WKH GDWD LQ PHPRU\ E\ SUHVVLQJ WKH 02'(�6(7 .H\ �RU WKH '$7$ .H\��

�� :LWK WKLV� WKH SDUDPHWHU VHWWLQJ RSHUDWLRQ LV FRPSOHWH� 3UHVVLQJ WKH'$7$.H\ DW WKLV SRLQW ZLOO EULQJ
EDFN WKH SDUDPHWHU QXPEHU GLVSOD\�

- 0DNLQJ 6HWWLQJV ZLWK 0RXQWHG�W\SH �5��$�35��8�
�� 8VH WKH 8S DQG 'RZQ .H\V WR GLVSOD\ LQ WKH ULJKWPRVW GLJLW WKH ELW QXPEHU WKDW LV WR EH VHW�

�� 8VLQJ WKH02'(�6(7.H\� UHYHUVH WKH OLW�QRW OLW VWDWXV RI WKH DSSURSULDWH ELW QXPEHU� )RU ´OLW�µ VHW WKH
ELW QXPEHU WR ´��µ )RU ´QRW OLW�µ VHW LW WR ´��µ

2SHUDWLRQ &KDSWHU �
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�� 5HSHDW VWHSV � DQG � DERYH DV UHTXLUHG�

�� 6DYH WKH GDWD LQ PHPRU\ E\ SUHVVLQJ WKH '$7$ .H\�

�� :LWK WKLV� WKH SDUDPHWHU VHWWLQJ RSHUDWLRQ LV FRPSOHWH� 3UHVVLQJ WKH'$7$.H\ DW WKLV SRLQW ZLOO EULQJ
EDFN WKH SDUDPHWHU QXPEHU GLVSOD\�

����� 6HWXS 3DUDPHWHU &RQWHQWV �&Q���� ���

1 6HWXS 3DUDPHWHUV 1R� � �&Q����
,WHP %LW QR� )DFWRU\

VHWWLQJ
6HWWLQJ ([SODQDWLRQ

6HTXHQFH LQSXW VLJQDO
L KL

� � � 6HUYR WXUQHG 21 RU 2)) E\ 5XQ FRPPDQG �H[WHUQDOO\ LQSXW��T S J
VZLWFKLQJ � 6HUYR DOZD\V 21�

$%6
�

� � 9DOLG RQ WKH VHQVRU 21 LQSXW �H[WHUQDOO\ LQSXW��
� � $OZD\V UHJDUGHG DV KLJK OHYHO LQWHUQDOO\ UHJDUGOHVV RI WKH

VHQVRU 21 LQSXW VLJQDO�
� � � (QDEOHV IRUZDUG GULYH SURKLELW LQSXW �327��

� 3HUPLWV DOZD\V�IRUZDUG GULYH�
� � � (QDEOHV UHYHUVH GULYH SURKLELW LQSXW �127��

� 3HUPLWV DOZD\V �UHYHUVH GULYH�
6HTXHQFH RXWSXW VLJQDO
VZLWFKLQJ

� � � 7DNHV 7*21�&/,07 VLJQDO DV PRWRU URWDWLRQ GHWHFWLRQ RXW�
SXW�V WF J

� 7DNHV 7*21�&/,07 VLJQDO DV FXUUHQW OLPLW GHWHFWLRQ RXWSXW�
3URFHVVLQJ DW WLPH RI UH�

I
� �VHH

��
� � 6HUYR DODUP VHW DW WLPH RI UHFRYHU\ IURP PRPHQWDU\ VWRS�J

FRYHU\ IURP PRPHQWDU\
VWRS

�
QRWH �� � 6HUYR DODUP DXWRPDWLFDOO\ FOHDUHG DW WLPH RI UHFRYHU\ IURP

PRPHQWDU\ VWRS�
$EQRUPDO VWRS � � � 0RWRU VWRSSHG E\ G\QDPLF EUDNH�S

� 0RWRU VWRSSHG ZLWK IUHH UXQ�
� �VHH

��
� � '\QDPLF EUDNH 2)) DIWHU PRWRU VWRSSHG��

QRWH �� � '\QDPLF EUDNH 21 DIWHU PRWRU VWRSSHG�
� � � 0HWKRG IRU VWRSSLQJ ZKHQ RYHU�WUDYHO RFFXUV GHSHQGV RQ ELW

QR� � VHWWLQJ�
� :KHQ RYHU�WUDYHO RFFXUV� PRWRU LV VWRSSHG DW WKH WRUTXH VHW

E\ XVHU SDUDPHWHU &Q��� �HPHUJHQF\ VWRS WRUTXH��
� � � :KHQ RYHU�WUDYHO RFFXUV� PRWRU FRPHV WR GHFHOHUDWLRQ VWRS

DQG VHUYR WXUQV 2))�
� :KHQ RYHU�WUDYHO RFFXUV� PRWRU FRPHV WR GHFHOHUDWLRQ VWRS

DQG SRVLWLRQ LV ORFNHG�

2SHUDWLRQ &KDSWHU �
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,WHP ([SODQDWLRQ6HWWLQJ)DFWRU\
VHWWLQJ

%LW QR�

&RQWURO PRGH VHOHFWLRQ E� $
�VHH
QRWH ��

�� � �� � 6SHHG &RQWURO
� 6SHHG FRQWUROOHG E\ VSHHG FRPPDQG LQSXW �5()��
� &1���� LV IRU JDLQ UHGXFWLRQ �0,1*�� ZKHQ 21� 3 FRQWURO LV
VHW� DQG ZKHQ 2))� 3, FRQWURO LV VHW�

�� � 6SHHG &RQWURO ZLWK 3RVLWLRQ /RFN )XQFWLRQ
� 6SHHG FRQWUROOHG E\ VSHHG FRPPDQG LQSXW �5()��
� &1���� LV IRU WKH SRVLWLRQ ORFN FRPPDQG �3/2&.�� :KHQ
WKH SRVLWLRQ ORFN FRPPDQG �3/2&.� LV 21� LI WKH PRWRU
VSHHG LV EHORZ WKH VHWWLQJ RI XVHU SDUDPHWHU &Q��) �QXP�
EHU RI SRVLWLRQ ORFN URWDWLRQV�� WKH FRQWURO PRGH FKDQJHV
IURP VSHHG FRQWURO WR SRVLWLRQ FRQWURO DQG WKH PRWRU LV VHU�
YR�ORFNHG�

�� � 7RUTXH &RQWURO ,
� 7RUTXH FRQWURO GHSHQGV RQ WRUTXH FRPPDQG LQSXW �75()��
� &1���� DQG VSHHG FRPPDQG LQSXW �5()� DUH GLVDEOHG�

�� � 7RUTXH &RQWURO ,,

� &RQWURO PRGH IRU XVLQJ DQ H[WHUQDO VLJQDO WR VZLWFK EH�
WZHHQ WRUTXH FRQWURO YLD WKH WRUTXH FRPPDQG �75()� DQG
VSHHG FRQWURO YLD WKH VSHHG FRPPDQG �5()��

� &1���� LV IRU WRUTXH FRQWURO VZLWFKLQJ �796(/�� ZKHQ 2))�
WRUTXH FRQWURO LV VHW� DQG ZKHQ 21� VSHHG FRQWURO LV VHW�

� :KHQ VHW IRU WRUTXH FRQWURO� LI WKH VSHHG FRPPDQG LQSXW
�5()� LV IRU �YROWDJH� LW EHFRPHV WKH VSHHG OLPLW YDOXH IRU
IRUZDUG RU UHYHUVH URWDWLRQ� �6HH QRWH ���

3 FRQWURO VZLWFK FRQGL�
WLRQV

G� &
�VHH

�� � �� � 7KH WRUTXH FRPPDQG YDOXH �&Q��&� LV WDNHQ DV WKH FRQGL�
WLRQ�W R V �VHH

QRWH �� �� � 7KH VSHHG FRPPDQG YDOXH �&Q��G� LV WDNHQ DV WKH FRQGLWLRQ
�� � 7KH DFFHOHUDWLRQ FRPPDQG YDOXH �&Q��(� LV WDNHQ DV WKH

FRQGLWLRQ�
�� � 1R 3 FRQWURO VZLWFKLQJ IXQFWLRQ�

(QFRGHU VHOHFWLRQ $%6
(

� � ,QFUHPHQWDO HQFRGHU
( � $EVROXWH HQFRGHU

7RUTXH IHHG�IRUZDUG
IXQFWLRQ VHOHFWLRQ

) � � 7RUTXH IHHG�IRUZDUG IXQFWLRQ GLVDEOHG�
IXQFWLRQ VHOHFWLRQ
�+$�/$�9�: 0RGHOV� � 7RUTXH IHHG�IRUZDUG IXQFWLRQ HQDEOHG�

1RWH �� ,I SRZHU LV LPPHGLDWHO\ WXUQHGEDFNRQDIWHU KDYLQJEHHQFXW RII� DPRPHQWDU\ VWRSDODUPPD\
EH JHQHUDWHG� ,I ELW QR� � LV VHW WR ´��µ WKH DODUPZLOO EH FOHDUHGDXWRPDWLFDOO\HYHQ LI LW LV JHQHU�
DWHG� DQG RSHUDWLRQ ZLOO UHVXPH�

1RWH �� ,I VHW ELW � WR ´�µ DQG ELW � WR ´��µ WKH G\QDPLF EUDNH UHOD\ ZLOO WXUQ 2)) DIWHU WKH 6HUYRPRWRU
VWRSV� UHJDUGOHVV RI WKH VHWWLQJ RI ELW QR� ��

1RWH �� ,Q WKH WRUTXHFRQWUROPRGH� WKHPHWKRGRI VWRSSLQJ IRU HUURUV GHSHQGVRQ WKH VHWWLQJRI ELW QR�
�� 7KH VHWWLQJ RI ELW QR� � KDV QR HIIHFW�

1RWH �� 2XWVLGH RI WKH VSHHG OLPLW UDQJH� D WRUTXH LV JHQHUDWHG LQ SURSRUWLRQ WR WKH GLIIHUHQFHZLWK WKH
VSHHG OLPLW YDOXH� LQ RUGHU WR EULQJ GRZQ WKH 6HUYRPRWRU URWDWLRQ VSHHG� $W WKLV WLPH� WKH 6HU�
YRPRWRU URWDWLRQ VSHHG ZLOO QRW QHFHVVDULO\PDWFK WKH VSHHG OLPLW� �7KH 6HUYRPRWRU URWDWLRQ
VSHHG YDULHV GHSHQGLQJ RQ WKH ORDG��

1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG
FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

2SHUDWLRQ &KDSWHU �
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1RWH �� :LWK 3 FRQWURO VZLWFK FRQGLWLRQV� D FKDQJH IURP 3, FRQWURO WR 3 FRQWURO LV VHOHFWHG� 7KLV IXQF�
WLRQ LV RQO\ YDOLG IRU VSHHG FRQWURO�

1RWH �� 'RQRW FKDQJH WKHVHWWLQJRI ELWV� DQG(RI VHWXSSDUDPHWHU QR� � �&Q����ZKHQD6HUYRPRWRU
ZLWK DQ LQFUHPHQWDO HQFRGHU LV EHLQJXVHG�&KDQJH WKH VHWWLQJRI ELW ( RI VHWXS SDUDPHWHU QR�
� �&Q���� ZKHQ D 6HUYRPRWRU ZLWK DQ DEVROXWH HQFRGHU LV EHLQJ XVHG�

1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1 6HWXS 3DUDPHWHUV 1R� � �&Q����
,WHP %LW QR� )DFWRU\

VHWWLQJ
6HWWLQJ ([SODQDWLRQ

5HYHUVH URWDWLRQ PRGH � � � 5RWDWHV LQ WKH &&: GLUHFWLRQ ZLWK D � DQDORJ FRPPDQG�
�6HH QRWH ���

� 5RWDWHV LQ WKH &: GLUHFWLRQ ZLWK D � DQDORJ FRPPDQG�
2ULJLQ HUURU PDVN �$%6� � � � 2ULJLQ HUURUV DUH GHWHFWHG�J � �

� 2ULJLQ HUURUV DUH QRW GHWHFWHG�
,QSXW FRPPDQG PRGH
�VHH QRWH ��

� � � &1���� DQG �� DUH XVHG DV IRUZDUG DQG UHYHUVH FXUUHQW
FRPPDQG LQSXWV �3&/� 1&/���VHH RWH �

� >,QWHUQDO VSHHG FRQWURO VHWWLQJV@
&1���� DQG �� DUH XVHG DV VSHHG VHOHFWLRQ FRPPDQG � DQG
� LQSXWV �63'�� 63'��� &1���� LV XVHG DV URWDWLRQ GLUHFWLRQ
FRPPDQG �5',5��

� � ��� 1RW XVHG
� � ��� 1RW XVHG
� � ��� 1RW XVHG
� � ��� 1RW XVHG
� � ��� 1RW XVHG
� � ��� 1RW XVHG
� � ��� 1RW XVHG
$ � ��� 1RW XVHG

6SHHG LQWHJUDWLRQ
FRQVWDQW·V XQLWV

E � � � PV
FRQVWDQW·V XQLWV
�+$�/$�9�: 0RGHOV� � ���� PV

7RUTXH FRPPDQG ILOWHU
L

& � � 3ULPDU\ ILOWHUT
WLPH FRQVWDQW
�+$�/$�9�: 0RGHOV�

� 6HFRQGDU\ ILOWHU
�+$�/$�9�: 0RGHOV�

G � ��� 1RW XVHG
( � ��� 1RW XVHG

75() VZLWFK �VHH QRWH ��

�+$�/$�9�: 0 G O �
) � � 7HUPLQDO 75() �&1���� LVQ·W WKH DQDORJ FXUUHQW FRQWURO�� �

�+$�/$�9�: 0RGHOV� � 7HUPLQDO 75() �&1���� LV WKH DQDORJ FXUUHQW FRQWURO�

1RWH �� 'R QRW VHW ELW QRV� �� � WR $� G� DQG ( RI VHWXS SDUDPHWHU QR� � �&Q�����
1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG

FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

1RWH �� 7KH 75() VZLWFK VHWWLQJ �ELW )� LV YDOLG RQO\ IRU VSHHG FRQWURO� :KHQ WKLV ELW LV VHW WR ´��µ WKH
YROWDJH DSSOLHG WR 75() GHWHUPLQHV WKH FXUUHQW OLPLW� �+$�/$�9�: 0RGHOV�

1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� &RXQWHUFORFNZLVHGLUHFWLRQZKHQ YLHZHG IURP WKHPRWRU RXWSXW VKDIW LV &&:DQGFORFNZLVH GLUHFWLRQ LV
&:�

2SHUDWLRQ &KDSWHU �
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����� ,PSRUWDQW 6HWXS 3DUDPHWHUV �&Q��� DQG &Q����
7KLVVHFWLRQH[SODLQVWKHSDUWLFXODUO\ LPSRUWDQW VHWXSSDUDPHWHUV� ,I WKHVHSDUDPHWHUVDUHQ·W VHW SURSHU�
O\� WKH PRWRU PLJKW QRW RSHUDWH RU PLJKW RSHUDWH XQSUHGLFWDEO\� 6HW WKHVH SDUDPHWHUV DSSURSULDWHO\ IRU
WKH V\VWHP EHLQJ XVHG�

1 &RQWURO 0RGH 6HWWLQJV
7KH FRQWURO PRGH LV GHWHUPLQHG E\ WKH IROORZLQJ VHWXS SDUDPHWHUV�

� ,QSXW FRPPDQGPRGH�&Q���ELW � 6ZLWFKHVEHWZHHQH[WHUQDODQDORJ LQSXW FRQWURO DQG LQWHUQDO VSHHGFRQWURO
VHWWLQJV�

�&RQWURO PRGH VHOHFWRU� &Q��� ELW E� $ �7KH IXQFWLRQ RI WKLV ELW GHSHQGV RQ WKH VHWWLQJ RI &Q��� ELW ���

7KH IROORZLQJ GLDJUDP VKRZV WKH IXQFWLRQ RI WKHVH WZR ELWV�

&RQWURO PRGH

&Q���
ELW �

&Q���
ELW E� $

&Q���
ELW E� $

6SHHG FRQWURO E\ VSHHG FRPPDQG LQSXW

6SHHG FRQWURO ZLWK SRVLWLRQ ORFN IXQFWLRQ

,QWHUQDO VSHHG FRQWURO VHWWLQJV RQO\
�3RVLWLRQ�ORFN ZKHQ VWRSSHG�

,QWHUQDO VSHHG FRQWURO VHWWLQJV
�3RVLWLRQ�ORFN ZKHQ VWRSSHG� +$�/$�9�:

0RGHOV

�:�

�

�

7RUTXH FRQWURO �

7RUTXH FRQWURO �

�:�

�:�

�:�

,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG
FRQWURO
�6HUYR�ORFN ZKHQ VWRSSHG�

,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG
FRQWURO
�3RVLWLRQ�ORFN ZKHQ VWRSSHG�

�:�

�:�

�:�

�:�
+$�/$�9�:
0RGHOV

+$�/$�9�:
0RGHOV

&Q���
ELW �

&Q���
ELWV E� $

&RQWURO PRGH

� �� � 6SHHG FRQWURO E\ VSHHG FRPPDQG LQSXWV �IDFWRU\ VHWWLQJ�
�� � 6SHHG FRQWURO ZLWK SRVLWLRQ ORFN
�� � 7RUTXH FRQWURO �� WRUTXH FRQWURO E\ WRUTXH FRPPDQGV
�� � 7RUTXH FRQWURO �� VZLWFKDEOH EHWZHHQ WRUTXH FRQWURO DQG VSHHG FRQWURO

� �� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV RQO\ �VHUYR�ORFN ZKHQ VWRSSHG�
�� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV RQO\ �SRVLWLRQ�ORFN ZKHQ VWRSSHG�
�� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG FRQWURO �VHUYR�ORFN ZKHQ VWRSSHG�
�� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG FRQWURO �SRVLWLRQ�ORFN ZKHQ VWRSSHG�

1RWH ,W LV SRVVLEOH WR VHOHFW IURP WKH � FRQWURO PRGHV RQO\ ZKHQ XVLQJ DQ +$�/$�9�: PRGHO� :KHQ
&Q��� ELW � LV VHW WR ´�µ LQ DQ +�/ PRGHO� WKH FRQWURO PRGH ZLOO EH ´,QWHUQDO VSHHG FRQWURO VHWWLQJV
RQO\ �VHUYR�ORFN ZKHQ VWRSSHG�µ UHJDUGOHVV RI WKH VHWWLQJV RI &Q��� ELWV $ DQG E�

2SHUDWLRQ &KDSWHU �
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1 (QFRGHU 6HOHFWLRQ �%LW ( RI &Q����
6HW WKLVSDUDPHWHUDFFRUGLQJWR WKH W\SHRI HQFRGHUXVHGE\ WKH6HUYRPRWRU� 7KLVSDUDPHWHU LVVHW IRUDQ
LQFUHPHQWDO HQFRGHU DW WKH IDFWRU\� VR EH VXUH WR FKDQJH LW ZKHQ DQ DEVROXWH HQFRGHU LV EHLQJ XVHG�

(QFRGHU VHOHFWLRQ
&Q���� ELW (

(QFRGHU

� ,QFUHPHQWDO HQFRGHU �IDFWRU\ VHWWLQJ�
� $EVROXWH HQFRGHU

1RWH :KHQ XVLQJ D 6HUYRPRWRU ZLWK DQ DEVROXWH HQFRGHU� VHW WKH QXPEHU RI HQFRGHU SXOVHV LQ XVHU
SDUDPHWHU &Q��� WR ´�����µ

1 (UURU 6WRS 3URFHVVHV
%LWV �� �� �� DQG � RI &Q��� VSHFLI\ KRZ WKH PRWRU ZLOO EH VWRSSHG ZKHQ WKH VHUYR JRHV 2)) �WKH UXQ
FRPPDQG LV 2))�� DQ DODUP LV JHQHUDWHG� RU RYHUWUDYHO RFFXUV� 7KH IROORZLQJGLDJUDPV VKRZ WKH IXQF�
WLRQ RI WKHVH IRXU ELWV�

6WRS 3URFHVV IRU 6HUYR 2))�$ODUP

6HUYR 2))
RU $ODUP

%LW �

'HFHOHUDWLRQ PHWKRG

'HFHOHUDWH E\ G\QDPLF EUDNH�

'HFHOHUDWH E\ IUHH UXQ�

%LW � 6WRS FRQGLWLRQ

6HUYR IUHH �G\QDPLF EUDNH 2))�

6HUYR IUHH �G\QDPLF EUDNH 21�

6HUYR IUHH �G\QDPLF EUDNH 2))�

�

�

�

�

6WRS 3URFHVV IRU 2YHUWUDYHO

2YHUWUDYHO
RFFXUV�

%LW �

'HFHOHUDWLRQ PHWKRG

'HFHOHUDWH E\ G\QDPLF EUDNH�

'HFHOHUDWH E\ IUHH UXQ�

%LW �

6WRS FRQGLWLRQ

6HUYR IUHH �G\QDPLF EUDNH 2))�

6HUYR IUHH �G\QDPLF EUDNH 2))�

%LW �

'HFHOHUDWH E\ HPHUJHQF\ VWRS
WRUTXH �&Q�����

�

�

�

�

3RVLWLRQ ORFN

�

�

2SHUDWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

��� 6HWWLQJ )XQFWLRQV� 8VHU 3DUDPHWHUV

6HW WKH XVHU SDUDPHWHUV LQ RUGHU DV IROORZV�
*R LQWR VHWWLQJV PRGH� 02'(�6(7 .H\� � � � � � � � � � � � � � � � � � � �

'LVSOD\ WKH SHUWLQHQW SDUDPHWHU QXPEHU� 'LUHFWLRQ .H\V �+DQG\�W\SH�� � � �
8S DQG'RZQ .H\V �0RXQWHG�W\SH�

'LVSOD\ WKH FRQWHQWV �GDWD� RI WKH SDUDPHWHU� '$7$ .H\

&KDQJH WKH GDWD� 'LUHFWLRQ .H\V �+DQG\�W\SH�� � � � � � � � � � � � � � � � � � � � � � � � �
8S DQG'RZQ .H\V �0RXQWHG�W\SH�

6DYH WKH GDWD LQ PHPRU\� 02'(�6(7 DQG '$7$ .H\V� � � � � � � � � � � � � � � � �

����� 6HWWLQJ DQG &KHFNLQJ 8VHU 3DUDPHWHUV �&Q��� WR ���
1 'LVSOD\LQJ 8VHU 3DUDPHWHUV
3HUIRUP WKH IROORZLQJ SURFHGXUHV RQ WKH 3DUDPHWHU 8QLW WR GLVSOD\ WKH XVHU SDUDPHWHUV�

- 'LVSOD\LQJ ZLWK +DQG\�W\SH �5��$�35��8�
�� 3UHVV WKH 02'(�6(7 .H\ WR JR LQWR VHWWLQJV PRGH �FQïPP��

�� 3UHVV WKH 'LUHFWLRQ .H\V WR GLVSOD\ WKH GHVLUHG XVHU SDUDPHWHU QXPEHU�
3UHVV WKH5LJKW DQG /HIW .H\V WR VHOHFW WKH GLJLW WR EH VHW� 7KH GLJLWZKRVH YDOXHFDQ EH VHW ZLOO EOLQN�
3UHVV WKH 8S DQG 'RZQ .H\V WR LQFUHPHQW RU GHFUHPHQW WKH GLJLW�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI WKH VSHFLILHG SDUDPHWHU�

�� 3UHVV WKH '$7$ .H\ DJDLQ WR UHWXUQ WR WKH SDUDPHWHU QXPEHU GLVSOD\�

1RWH ,I RQO\ WKH 8S RU 'RZQ.H\ LV SUHVVHGDW VWHS ��� WKH SDUDPHWHU QXPEHU FDQ EH VHW GLUHFWO\� ,Q WKLV
FDVH� WKH ULJKWPRVW GLJLW ZLOO EOLQN� 7KH QXPEHU FDQQRW EH VHW LI WKH VHFRQG GLJLW �WKH ��V GLJLW� LV
EOLQNLQJ �L�H�� EOLQNLQJ LQGLFDWHV WKH GLJLW WKDW FDQ EH FKDQJHG��

- 'LVSOD\LQJ ZLWK 0RXQWHG�W\SH �5��$�35��8�
�� 3UHVV WKH 02'(�6(7 .H\ WR JR LQWR VHWWLQJV PRGH �FQïPP��

�� 3UHVV WKH 8S DQG 'RZQ .H\V WR GLVSOD\ WKH GHVLUHG XVHU SDUDPHWHU QXPEHU�
7KH QXPEHU ZLOO EH LQFUHPHQWHG RU GHFUHPHQWHG HDFK WLPH WKH 8S RU 'RZQ .H\ LV SUHVVHG�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI WKH VSHFLILHG SDUDPHWHU�

�� 3UHVV WKH '$7$ .H\ DJDLQ WR UHWXUQ WR WKH SDUDPHWHU QXPEHU GLVSOD\�

- 3DUDPHWHU 'LVSOD\ ([DPSOH

F Q ï � � � � � � �

>�@ >�@

>�@ >�@

'$7$

'$7$

3DUDPHWHU 1XPEHU 'LVSOD\ 'DWD 'LVSOD\

2SHUDWLRQ &KDSWHU �
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1 6HWWLQJ 8VHU 3DUDPHWHUV
)LUVW� XVH WKH SUHYLRXV SURFHGXUH WR GLVSOD\ WKH VHWWLQJV RI WKH XVHU SDUDPHWHU� 7KHQ XVH WKH IROORZLQJ
SURFHGXUHV WR VHW XVHU SDUDPHWHUV�

- 0DNLQJ 6HWWLQJV ZLWK +DQG\�W\SH �5��$�35��8�

�� 8VH WKH 5LJKW DQG /HIW .H\V WR VHOHFW WKH GLJLW WKDW LV WR EH VHW� 7KH GLJLW IRU ZKLFK WKH YDOXH FDQ EH
FKDQJHG ZLOO EOLQN�

�� 3UHVV WKH 8S DQG 'RZQ .H\V WR FKDQJH WKH YDOXH RI WKH GLJLW�

�� 5HSHDW WKH SUHYLRXV WZR VWHSV DV UHTXLUHG WR VHW WKH SDUDPHWHU�

�� 3UHVV WKH 02'(�6(7 RU '$7$ .H\� 7KH SDUDPHWHU ZLOO EH VHW DQG WKH GLVSOD\ ZLOO EOLQN�

�� 3UHVV WKH '$7$ .H\ DJDLQ WR UHWXUQ WR WKH SDUDPHWHU QXPEHU GLVSOD\�

�� 5HSHDW VWHSV � WKURXJK � DERYH DV UHTXLUHG WR VHW RWKHU SDUDPHWHUV�

1RWH �� 6HWWLQJV FDQ DOVR EHPDGH E\ SUHVVLQJ RQO\ WKH 8S DQG'RZQ .H\V LQ VWHDG RI XVLQJ VWHSV ��
DQG �� 7KLVZLOO HQDEOH VHWWLQJ GLJLWV KLJKHU WKDQ WKH RQH WKDW LV EOLQNLQJ�8VHZKLFKHYHUPHWK�
RG LV IDVWHU IRU WKH QXPEHU RI GLJLWV WKDW QHHG WR EH VHW�

1RWH �� 7KH'RZQ.H\ FDQEH SUHVVHGZKHQDOO GLJLWV KLJKHU WKDQ WKH EOLQNLQJRQHDUH ]HURV WR VHW WKH
PLQLPXP YDOXH LQ WKH VHWWLQJ UDQJH�

1RWH �� 7KH ILIWK GLJLW �L�H�� WKH OHIWPRVW GLJLW� FDQQRWEHPDGH WR EOLQNE\SUHVVLQJ WKH/HIW .H\� 7KH ILIWK
GLJLW FDQ EH VHW IURP WKH IRXUWK GLJLW� )RU H[DPSOH� WR VHW ´������µ SUHVV WKH /HIW .H\ WR PDNH
WKH IRXUWK GLJLW EOLQN DQG WKHQ SUHVV WKH 8S .H\ DJDLQ RQFH WKH IRXUWK GLJLW UHDFKHV ´��µ 7KH
ILIWK GLJLW ZLOO FKDQJH WR ´�µ DQG WKH IRXUWK GLJLW ZLOO FKDQJH WR ´��µ

- 0DNLQJ 6HWWLQJV ZLWK 0RXQWHG�W\SH �5��$�35��8�

�� 8VLQJ WKH8S DQG'RZQ.H\V� VHW WKH GDWD� ,I WKH NH\VDUH KHOGGRZQ� WKH QXPEHUVZLOO FKDQJH��DW
D WLPH� ,I WKH NH\VDUH KHOGGRZQHYHQ ORQJHU� WKH QXPEHUVZLOO FKDQJH��� DQG WKHQ �����DW D WLPH�

�� 3UHVV WKH 02'(�6(7 .H\ �RU WKH '$7$ .H\�� 7KH SDUDPHWHU ZLOO EH VHW DQG WKH GLVSOD\ ZLOO EOLQN�

�� 3UHVVLQJ WKH '$7$ .H\ DJDLQ ZLOO EULQJ EDFN WKH SDUDPHWHU QXPEHU GLVSOD\�

�� 5HSHDW VWHSV � WKURXJK � DERYH DV UHTXLUHG WR VHW RWKHU SDUDPHWHUV�

����� 8VHU 3DUDPHWHU &KDUW
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 6\VWHP FKHFN PRGH ��� ��� ��� 5HIHU WR V\VWHP FKHFN PRGH
H[SODQDWLRQ�

&Q��� 6HWXS SDUDPHWHU QR� � ��� ��� ��� 5HIHU WR VHWXS SDUDPHWHU QR�
� H[SODQDWLRQ�

&Q��� 6HWXS SDUDPHWHU QR� � ��� ��� ��� 5HIHU WR VHWXS SDUDPHWHU QR�
� H[SODQDWLRQ�

&Q��� 6SHHG FRPPDQG VFDOH ��� �U�PLQ��9 � WR ����� 5RWDWLRQ VSHHG VHWWLQJ SHU � 9
RI VSHHG FRPPDQG YROWDJH�

&Q��� 6SHHG ORRS JDLQ �6HH
QRWH ���

�� +] � WR ����� $GMXVWV VSHHG ORRS UHVSRQVH�

2SHUDWLRQ &KDSWHU �
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350
1R�

([SODQDWLRQ6HWWLQJ
UDQJH

8QLW)DFWRU\
VHWWLQJ

3DUDPHWHU QDPH

&Q��� 6SHHG ORRS LQWHJUDWLRQ
FRQVWDQW

�� PV � WR ������ 6SHHG ORRS LQWHJUDWLRQ
FRQVWDQW

:LWK WKH +$�/$�9�: 0RGHOV�
WKH XQLWV FDQ EH VHW ZLWK ELW E
RI &Q���� %LW E �� ��PV XQLWV
%LW E �� �����PV XQLWV

&Q��� (PHUJHQF\ VWRS WRUTXH 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

'HFHOHUDWLRQ WRUTXH ZKHQ DE�
QRUPDOLW\ RFFXUV �FRPSDUHG WR
UDWHG WRUTXH��

&Q��� 6RIW VWDUW DFFHOHUDWLRQ
WLPH

� PV � WR ������ $FFHOHUDWLRQ WLPH VHWWLQJ IRU
VRIWZDUH VWDUW�

&Q��� )RUZDUG WRUTXH OLPLW 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

2XWSXW WRUTXH IRU URWDWLRQ LQ
IRUZDUG GLUHFWLRQ �FRPSDUHG
WR UDWHG WRUTXH��

&Q��� 5HYHUVH WRUTXH OLPLW 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

2XWSXW WRUTXH IRU URWDWLRQ LQ
UHYHUVH GLUHFWLRQ �FRPSDUHG
WR UDWHG WRUTXH��

&Q��$ (QFRGHU GLYLGHU UDWH �6HH
QRWH ���

����� 3XOVHV�
UHYROXWLRQ

,1&
�� WR �����
$%6
�� WR �����

6HWWLQJ IRU QXPEHU RI RXWSXW
SXOVHV IURP 6HUYR 'ULYHU�

&Q��E 5RWDWLRQ VSHHG IRU PRWRU
URWDWLRQ GHWHFWLRQ

�� U�PLQ � WR ����� 6HWWLQJ IRU URWDWLRQ VSHHG IRU
PRWRU URWRU GHWHFWLRQ RXWSXW�

&Q��& 3 FRQWURO VZLWFKLQJ �WRUTXH
FRPPDQGV�

��� � � WR PD[L�
PXP WRUTXH

,I D WRUTXH FRPPDQG H[FHHGV
WKLV YDOXH� WKH PRGH VZLWFKHV
IURP 3, WR 3 FRQWURO�

&Q��G 3 FRQWURO VZLWFKLQJ �VSHHG
FRPPDQGV�

� U�PLQ � WR ����� ,I D VSHHG FRPPDQG H[FHHGV
WKLV YDOXH� WKH PRGH VZLWFKHV
IURP 3, WR 3 FRQWURO�

&Q��( 3 FRQWURO VZLWFKLQJ �DFFHO�
HUDWLRQ FRPPDQGV�

� ��
�U�PLQ��V

� WR ����� ,I DQ DFFHOHUDWLRQ FRPPDQG
H[FHHGV WKLV YDOXH� WKH PRGH
VZLWFKHV IURP 3, WR 3 FRQWURO�

&Q��) 3RVLWLRQ ORFN URWDWLRQ
VSHHG

�� U�PLQ � WR ����� 6HWWLQJ IRU WKH URWDWLRQ VSHHG
WR FDXVH SRVLWLRQ ORFN�

&Q��� -RJ VSHHG ��� U�PLQ � WR ����� 6HWWLQJ IRU PDQXDO URWDWLRQ
VSHHG

&Q��� 1XPEHU RI HQFRGHU SXOVHV
�6HH QRWHV � DQG ���

����� 3XOVHV�
UHYROXWLRQ

,1& �����
$%6 �����

6HWWLQJ IRU QXPEHU RI SXOVHV
IRU HQFRGHU XVHG�

&Q��� %UDNH WLPLQJ � � �� PV � WR �� 'HOD\ WLPH VHWWLQJ IURP EUDNH
FRPPDQG XQWLO VHUYR WXUQV RII�

&Q��� 7RUTXH FRPPDQG VFDOH �� ��� 9�
UDWHG
WRUTXH

�� WR ��� 6HWV JDLQ IRU WRUTXH FRPPDQG
LQSXW�

&Q��� 6SHHG OLPLW �WRUTXH FRQWURO
PRGH ,�

����� U�PLQ � WR ����� 6HWV VSHHG OLPLW YDOXH IRU
WRUTXH FRQWURO PRGH ,�

&Q��� %UDNH FRPPDQG VSHHG ��� U�PLQ � WR ����� 6HWV URWDWLRQ VSHHG IRU RXWSXW�
WLQJ EUDNH FRPPDQGV�

&Q��� %UDNH WLPLQJ � �� �� PV �� WR ��� :DLWLQJ WLPH IURP VHUYR�RII WR
EUDNH FRPPDQG RXWSXW�

2SHUDWLRQ &KDSWHU �
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350
1R�

([SODQDWLRQ6HWWLQJ
UDQJH

8QLW)DFWRU\
VHWWLQJ

3DUDPHWHU QDPH

&Q��� 7RUTXH FRPPDQG ILOWHU
WLPH FRQVWDQW

� ��� mV � WR ��� 6HWWLQJ IRU WRUTXH FRPPDQG
ILOWHU WLPH FRQVWDQW ���� WR
��� +]��

&Q��� )RUZDUG URWDWLRQ H[WHUQDO
FXUUHQW OLPLW

��� � � WR PD[L�
PXP WRUTXH

2XWSXW WRUTXH IRU ZKHQ IRU�
ZDUG URWDWLRQ FXUUHQW OLPLW LV
LQSXW �FRPSDUHG WR UDWHG
WRUTXH��

&Q��� 5HYHUVH URWDWLRQ H[WHUQDO
FXUUHQW OLPLW

��� � � WR PD[L�
PXP WRUTXH

2XWSXW WRUTXH IRU ZKHQ UH�
YHUVH URWDWLRQ FXUUHQW OLPLW LV
LQSXW �FRPSDUHG WR UDWHG
WRUTXH��

&Q��$ 3RVLWLRQ ORRS JDLQ �� ��V � WR ��� )RU VHUYR�ORFN VWUHQJWK DGMXVW�
PHQW ZKHQ SRVLWLRQ ORFN IXQF�
WLRQ LV XVHG�

&Q��) 1R� � LQWHUQDO VSHHG VHW�
WLQJ

��� U�PLQ � WR ����� 5RWDWLRQ VSHHG� QR� � LQWHUQDO
VHWWLQJ

&Q��� 1R� � LQWHUQDO VSHHG VHW�
WLQJ

��� U�PLQ � WR ����� 5RWDWLRQ VSHHG� QR� � LQWHUQDO
VHWWLQJ

&Q��� 1R� � LQWHUQDO VSHHG VHW�
WLQJ

��� U�PLQ � WR ����� 5RWDWLRQ VSHHG� QR� � LQWHUQDO
VHWWLQJ

&Q��� 6SHHG FRQIRUPLW\ VLJQDO
RXWSXW ZLGWK

�� U�PLQ � WR ��� 6HWV WKH DOORZDEOH IOXFWXDWLRQ
ZLGWK IRU WKH VSHHG FRQIRUPLW\
VLJQDO�

&Q��� 6RIW VWDUW GHFHOHUDWLRQ
WLPH

� PV � WR ������ 6HWV WKH GHFHOHUDWLRQ WLPH IRU
VRIWZDUH VWDUWV�

&Q��� &RPSHQVDWLQJ JDLQ
�+$�/$�9�: 0RGHOV�

� ��� � WR ��� $GMXVWPHQW JDLQ GXULQJ SRVL�
WLRQ FRQWURO

&Q��� 8QLW QXPEHU VHWWLQJ
�+$�/$�9�: 0RGHOV� �6HH
QRWH ��

� ��� � WR �� 8QLW QXPEHU VHWWLQJ XVHG GXU�
LQJ PXOWL�D[LV FRPPXQLFDWLRQV

1RWH �� &Q��� �VSHHG ORRS JDLQ� LV IDFWRU\�VHW IRU WKUHH WLPHV WKH ORDG LQHUWLD� 7KHUHIRUH� LI WKH ORDG
LQHUWLD LV H[WUHPHO\ VPDOO� VRPH RVFLOODWLRQ PD\ RFFXU� ,I LW GRHV� WKHQ ORZHU &Q��� WR �� RU
OHVV�

1RWH �� $IWHU WKH VHWWLQJV IRU &Q��$ �HQFRGHU GLYLGHU UDWH� DQG &Q��� �QXPEHU RI HQFRGHU SXOVHV�
KDYHEHHQPDGH� WKH\ EHFRPHHIIHFWLYHZKHQ WKH SRZHU LV WXUQHGRQ DJDLQDIWHU KDYLQJEHHQ
FXW RII� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� 6HW &Q��� �QXPEHU RI HQFRGHU SXOVHV� DFFRUGLQJ WR WKH QXPEHU RI SXOVHV �UHVROXWLRQ� RI WKH
HQFRGHU� 7KH PRWRU PLJKW QRW RSHUDWH FRUUHFWO\ LI WKH VHWWLQJ LV LQFRUUHFW�
,QFUHPHQWDO� �����
$EVROXWH� �����

1RWH �� 5HIHU WR WKH&RPSXWHU 0RQLWRU 6RIWZDUH ,QVWUXFWLRQ0DQXDO �,���� IRU 2018& 8�VHULHV6HU�
YR 'ULYHUV IRU PRUH GHWDLOV RQ &Q��� �XQLW QXPEHU VHWWLQJ��

2SHUDWLRQ &KDSWHU �
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����� ,QWHUQDO 6SHHG &RQWURO 6HWWLQJ

1 )XQFWLRQ
� 7KLV IXQFWLRQ FRQWUROV 6HUYRPRWRU VSHHG XVLQJ WKH VSHHGV VHW LQ WKH SDUDPHWHUV �1R� �� 1R� �� DQG
1R� � LQWHUQDO VSHHG VHWWLQJV��

� 7KLV IXQFWLRQ FDQ EH XVHG LQ WKH VSHHG FRQWURO PRGHV� �,W FDQ·W EH XVHG ZLWK WRUTXH FRQWURO��
6HOHFW WKH LQWHUQDO VSHHGXVLQJ WKH FRQWURO LQSXWV&1���� DQG �� �VSHHG VHOHFWLRQFRPPDQGV � DQG
�� DQG VSHFLI\ WKH URWDWLRQDO GLUHFWLRQ XVLQJ WKH &1���� �URWDWLRQ GLUHFWLRQ FRPPDQG��

�:KHQ ERWK VSHHG VHOHFWLRQ FRPPDQGV � DQG � DUH 2))� WKH PRWRU ZLOO GHFHOHUDWH WR D VWRS LQ WKH
VRIWZDUH VWDUW GHFHOHUDWLRQ WLPH �VSHFLILHG LQ &Q���� DQG WKHQ JR LQWR VHUYR ORFN VWDWXV�
'HSHQGLQJ RQ WKH SDUDPHWHU VHWWLQJV� ,W PLJKW EH SRVVLEOH XVH VSHHG FRPPDQG LQSXWV �ZKHQ SHU�
IRUPLQJ VSHHG FRQWURO� LQ WKLV VWDWXV� �+$�/$�9�: 0RGHOV�

1 6HWXS 3DUDPHWHU 6HWWLQJV
�6HW ELW � RI VHWXS SDUDPHWHU QXPEHU � �&Q���� WR ´��µ :KHQ WKLV ELW LV VHW WR ´��µ WKH LQWHUQDO VSHHG
FRQWURO VHWWLQJV IXQFWLRQ FDQ EH XVHG DQG &1����� ��� DQG �� KDYH WKH IROORZLQJ IXQFWLRQV�

&RQWURO LQSXWV &1���� DQG ��� 6SHHG VHOHFWLRQ FRPPDQGV � DQG � �63'� DQG 63'��� � � �
&RQWURO LQSXW &1����� 5RWDWLRQ GLUHFWLRQ FRPPDQG �5',5�� � � � � � � � � � �

� 7KH IROORZLQJ WDEOH VKRZV WKHFRPELQDWLRQVRI VSHHGVDQGGLUHFWLRQV WKDW FDQEHVHOHFWHGZLWK WKHVH
WKUHH FRQWURO LQSXWV�

&1����
63'�

&1����
63'�

&1����
5',5

,QWHUQDO VSHHG VHWWLQJ� URWDWLRQDO GLUHFWLRQ

2)) 21 2)) 1R� � LQWHUQDO VSHHG VHWWLQJ� IRUZDUG
21 1R� � LQWHUQDO VSHHG VHWWLQJ� UHYHUVH

21 21 2)) 1R� � LQWHUQDO VSHHG VHWWLQJ� IRUZDUG
21 1R� � LQWHUQDO VSHHG VHWWLQJ� UHYHUVH

21 2)) 2)) 1R� � LQWHUQDO VSHHG VHWWLQJ� IRUZDUG
21 1R� � LQWHUQDO VSHHG VHWWLQJ� UHYHUVH

2SHUDWLRQ &KDSWHU �
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� 7KH IROORZLQJ FRQWURO PRGHV FDQ EH VHW ZLWK ELWV E DQG $ RI VHWXS SDUDPHWHU QXPEHU � �&Q�����

&Q��� &RQWURO PRGH
%LW E %LW $
� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV RQO\ �VHUYR�ORFN ZKHQ VWRSSHG�

:KHQ 63'� DQG 63'� DUH ERWK 2))� WKH 8QLW GHFHOHUDWHV WR D VWRS DQG JRHV LQWR VHUYR�ORFN
ZLWK DQ LQWHUQDO VSHHG FRPPDQG RI � U�PLQ� �7KH SRVLWLRQ ORRS ZRQ·W RSHUDWH��

7KH VSHHG FRPPDQG LQSXW �5()� FDQ·W EH UHFHLYHG�
� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV RQO\ �SRVLWLRQ�ORFN ZKHQ VWRSSHG� +$�/$�9�: 0RGHOV

:KHQ 63'� DQG 63'� DUH ERWK 2))� WKH 8QLW GHFHOHUDWHV WR D VWRS DQG JRHV LQWR
SRVLWLRQ�ORFN ZKHQ WKH QXPEHU RI UHYROXWLRQV IDOOV EHORZ WKH VHWWLQJ LQ &Q��) �SRVLWLRQ ORFN
UHYROXWLRQV�� �7KH SRVLWLRQ ORRS ZLOO RSHUDWH��

7KH VSHHG FRPPDQG LQSXW �5()� FDQ·W EH UHFHLYHG�
� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG FRQWURO �VHUYR�ORFN ZKHQ VWRSSHG� +$�/$�9�: 0RGHOV

:KHQ 63'� DQG 63'� DUH ERWK 2))� WKH 8QLW GHFHOHUDWHV WR D VWRS DQG JRHV LQWR VHUYR�ORFN
ZLWK DQ LQWHUQDO VSHHG FRPPDQG RI � U�PLQ� �7KH SRVLWLRQ ORRS ZRQ·W RSHUDWH��

7KH VSHHG FRPPDQG LQSXW �5()� FDQ EH UHFHLYHG DIWHU 63'� DQG 63'� DUH ERWK 2))�
� � ,QWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG FRQWURO �SRVLWLRQ�ORFN ZKHQ VWRSSHG� +$�/$�9�:

0RGHOV

:KHQ 63'� DQG 63'� DUH ERWK 2))� WKH 8QLW GHFHOHUDWHV WR D VWRS DQG JRHV LQWR
SRVLWLRQ�ORFN ZKHQ WKH QXPEHU RI UHYROXWLRQV IDOOV EHORZ WKH VHWWLQJ LQ &Q��) �SRVLWLRQ ORFN
UHYROXWLRQV�� �7KH SRVLWLRQ ORRS ZLOO RSHUDWH��

7KH VSHHG FRPPDQG LQSXW �5()� FDQ EH UHFHLYHG DIWHU 63'� DQG 63'� DUH ERWK 2))�

1 8VHU 3DUDPHWHU 6HWWLQJV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 6RIW VWDUW DFFHOHUDWLRQ WLPH � PV � WR ������ 6HWV WKH WLPH IRU WKH PRWRU WR
DFFHOHUDWH IURP � U�PLQ WR
����� U�PLQ�

&Q��� 6RIW VWDUW GHFHOHUDWLRQ WLPH � PV � WR ������ 6HWV WKH WLPH IRU WKH PRWRU WR
GHFHOHUDWH IURP ����� U�PLQ WR
� U�PLQ�

&Q��) 3RVLWLRQ ORFN UHYROXWLRQV �� U�PLQ � WR ����� 6HWV WKH QXPEHU RI UHYROXWLRQV
WKDW FDXVH SRVLWLRQ ORFN�

&Q��) 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 6HWV WKH VSHHG IRU ZKHQ 63'�
LV 2)) DQG 63'� LV 21�

&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 6HWV WKH VSHHG IRU ZKHQ 63'�
LV 21 DQG 63'� LV 21�

&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 6HWV WKH VSHHG IRU ZKHQ 63'�
LV 21 DQG 63'� LV 2))�

1RWH �� 7KHVRIWZDUHVWDUW DFFHOHUDWLRQDQGGHFHOHUDWLRQWLPHVDUHHIIHFWLYHRQ WKH LQWHUQDO VSHHGVHW�
WLQJV DQG WKH VSHHG FRPPDQG LQSXW �5()��

1RWH �� $FFHOHUDWLRQDQG GHFHOHUDWLRQ WLPHV DUH VHW DW XS WR ����� U�PLQ� 7KH DFWXDO DFFHOHUDWLRQDQG
GHFHOHUDWLRQ WLPHV DUH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXOD�

$FWXDO DFFHOHUDWLRQ �GHFHOHUDWLRQ� WLPH  
,QWHUQDOO\ VHW VSHHG �U�PLQ�

����� �U�PLQ�
6RIW VWDUW DFFHOHUDWLRQ
�GHFHOHUDWLRQ� WLPH�

2SHUDWLRQ &KDSWHU �
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����

1 2SHUDWLRQ ([DPSOH
- ,QWHUQDO 6SHHG &RQWURO 6HWWLQJV � 6SHHG &RQWURO �+$�/$�9�: 0RGHOV�

6SHHG VHOHFWLRQ
FRPPDQG �
63'�
6SHHG VHOHFWLRQ
FRPPDQG �
63'�

5RWDWLRQ GLUHFWLRQ
FRPPDQG
5',5

6SHHG FRPPDQG
LQSXW
5()

0RWRU RSHUDWLRQ
6SHHG �

6SHHG �

6SHHG �

6SHHG �

5() VSHHG

1RWH :KHQ WKH FRQWURO PRGH LV ´LQWHUQDO VSHHG FRQWURO VHWWLQJV � VSHHG FRQWURO�µ RSHUDWLRQ IROORZV WKH
VSHHG FRPPDQG LQSXW �5()� LPPHGLDWHO\ DIWHU 63'� DQG63'� DUH ERWK2)) �DOWKRXJK WKHUH LV
D GHOD\ RI XS WR � PV LQ UHDGLQJ WKH LQSXW VLJQDO��
,W LVQ·W QHFHVVDU\ WR ZDLW XQWLO WKH 8QLW JRHV LQWR VHUYR�ORFN�

����� 6RIW 6WDUW )XQFWLRQ �6SHHG &RQWURO� ,QWHUQDOO\ 6HW 6SHHG
&RQWURO�

1 )XQFWLRQ
� 7KLV IXQFWLRQ VWDUWV DQG VWRSV WKH 6HUYRPRWRU DFFRUGLQJ WR DFFHOHUDWLRQDQG GHFHOHUDWLRQ WLPHV WKDW
KDYH EHHQ VHW�

� 7KH DFFHOHUDWLRQ FXUYH LV WUDSH]RLGDO� $FFHOHUDWLRQ DQG GHFHOHUDWLRQ FDQ EH VHW LQGHSHQGHQWO\�
�8VH VRIWZDUH VWDUW SURFHVVLQJ IRU VSHHG FRPPDQG LQSXWV �DQDORJ LQSXWV� WR PLQLPL]H LPSDFW DW WKH
WLPH RI DFFHOHUDWLRQ DQG GHFHOHUDWLRQ�

� 7KLV IXQFWLRQ LV HIIHFWLYH IRU VLPSOH SRVLWLRQLQJ DQG ZKHQ FKDQJLQJ VSHHGV�

2SHUDWLRQ &KDSWHU �
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1 8VHU 3DUDPHWHU 6HWWLQJV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 6RIW VWDUW DFFHOHUDWLRQ WLPH � PV � WR ������ 6HWV WKH WLPH IRU WKH PRWRU WR
DFFHOHUDWH IURP � U�PLQ WR
����� U�PLQ�

&Q��� 6RIW VWDUW GHFHOHUDWLRQ WLPH � PV � WR ������ 6HWV WKH WLPH IRU WKH PRWRU WR
GHFHOHUDWH IURP ����� U�PLQ
WR � U�PLQ�

&Q��) 3RVLWLRQ ORFN URWDWLRQ VSHHG �� U�PLQ � WR ����� 6HWWLQJ IRU WKH URWDWLRQ VSHHG
WR FDXVH SRVLWLRQ ORFN�

&Q��$ 3RVLWLRQ ORRS JDLQ �� ��V � WR ��� )RU VHUYR�ORFN VWUHQJWK DG�
MXVWPHQW ZKHQ SRVLWLRQ ORFN
IXQFWLRQ LV XVHG�

1RWH �� 7KHVRIWZDUHVWDUW DFFHOHUDWLRQDQGGHFHOHUDWLRQWLPHVDUHHIIHFWLYHRQ WKH LQWHUQDO VSHHGVHW�
WLQJV DQG WKH VSHHG FRPPDQG LQSXW �5()��

1RWH �� 7KH SRVLWLRQ ORRS JDLQ DGMXVWV WKH VHUYR�ORFN IRUFH GXULQJ SRVLWLRQ�ORFN�

1RWH �� $FFHOHUDWLRQDQG GHFHOHUDWLRQ WLPHV DUH VHW DW XS WR ����� U�PLQ� 7KH DFWXDO DFFHOHUDWLRQDQG
GHFHOHUDWLRQ WLPHV DUH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXOD�

$FWXDO DFFHOHUDWLRQ �GHFHOHUDWLRQ� WLPH  
,QWHUQDOO\ VHW VSHHG �U�PLQ�

����� �U�PLQ�
6RIW VWDUW DFFHOHUDWLRQ
�GHFHOHUDWLRQ� WLPH�

� W

&Q��� &Q���

0D[LPXP URWDWLRQ
VSHHG ������ U�PLQ�

2SHUDWLRQ &KDSWHU �
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1 7LPLQJ &KDUW

6SHHG FRPPDQG
LQSXW
5()

3RVLWLRQ ORFN
FRPPDQG
VLJQDO
3/2&.

0RWRU
RSHUDWLRQ

6HUYR�ORFN FRQGLWLRQ

1RWH �� 6HOHFW ´VSHHGFRQWUROZLWKSRVLWLRQORFNµDV WKHFRQWUROPRGHZKHQFRQWUROOLQJWKHSRVLWLRQORFN
ZLWK DQ H[WHUQDO VLJQDO� �5HIHU WR SDJH ����� ,PSRUWDQW 6HWXS 3DUDPHWHUV IRU GHWDLOV��

1RWH �� 7KH8QLW ZLOO JR LQWR SRVLWLRQ ORFN LI WKH SRVLWLRQ ORFN VLJQDO �3/2&.� LV 21 DQG WKH QXPEHU RI
PRWRU UHYROXWLRQV IDOOV EHORZ WKH SRVLWLRQ ORFN UHYROXWLRQVVHW LQ&Q��)� 7KHPRWRU ZLOO UHYROYH
ZKHQ WKH LQWHUQDO VSHHG FRPPDQG H[FHHGV WKH SRVLWLRQ ORFN UHYROXWLRQV�

����� (QFRGHU 'LYLGLQJ )XQFWLRQ �,1&�

1 )XQFWLRQ
�:LWK WKLV IXQFWLRQ� DQ\ QXPEHU RI SXOVHVFDQ EH VHW IRU HQFRGHU VLJQDOVRXWSXW IURP WKH6HUYR'ULYHU�

� 7KH QXPEHU RI SXOVHV SHU 6HUYRPRWRU UHYROXWLRQ FDQ EH VHW ZLWKLQ D UDQJH RI �� WR ������

�8VH WKLV IXQFWLRQ IRU WKH IROORZLQJ DSSOLFDWLRQV�
:KHQ FRQQHFWLQJ WR D SRVLWLRQHU ZLWK D ORZ UHVSRQVH IUHTXHQF\�
:KHQ LW LV GHVLUDEOH WR VHW D SXOVH UDWH WKDW LV HDVLO\ XQGHUVWDQGDEOH�
�)RU H[DPSOH� LQ D PHFKDQLFDO V\VWHP LQ ZKLFK D VLQJOH 6HUYRPRWRU UHYROXWLRQ FRUUHVSRQGV WR D
PRYHPHQW RI �� PP� LI WKH UHVROXWLRQ LV � mP�SXOVH� VHW WKH HQFRGHU GLYLGLQJ UDWH WR ����� �SXOVHV�
UHYROXWLRQ��

1 8VHU 3DUDPHWHU 6HWWLQJV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

6HWWLQJ UDQJH ([SODQDWLRQ

&Q��$ (QFRGHU GLYLGHU UDWH �����
SXOVHV�
UHYROX�
WLRQ

�� WR �����
SXOVHV�UHYROX�
WLRQ

6HWWLQJ IRU QXPEHU RI RXWSXW
SXOVHV IURP 6HUYR 'ULYHU�

&Q��� 1XPEHU RI HQFRGHU SXOVHV �����
SXOVHV�
UHYROX�
WLRQ

������ ����� 6HW WKH QXPEHU RI HQFRGHU
SXOVHV DV IROORZV�
$EVROXWH HQFRGHUV� �����
,QFUHPHQWDO HQFRGHUV� �����

2SHUDWLRQ &KDSWHU �
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1RWH �� 6HW WKH QXPEHU RI HQFRGHU SXOVHV WR ����� SXOVHV�UHYROXWLRQZKHQ XVLQJ DQ LQFUHPHQWDO HQ�
FRGHU�

1RWH �� 7KH SRZHUPXVW EH WRJJOHG WR HQDEOH WKLV SDUDPHWHU �EH VXUH WKDW WKH LQGLFDWRUV JR RXW FRP�
SOHWHO\��

1 2SHUDWLRQ
� ,QFUHPHQWDO SXOVHV DUH RXWSXW IURP WKH 6HUYR 'ULYHU WKURXJK D IUHTXHQF\ GLYLGHU�

(

$

%

6

(QFRGHU
6HUYR 'ULYHU

)UHTXHQF\ GLYLGHU

3URFHVVLQJ FLUFXLWU\

$�SKDVH

%�SKDVH

=�SKDVH

� 7KH RXWSXW SKDVHV RI WKH HQFRGHU VLJQDO RXWSXW IURP WKH 6HUYR 'ULYHU DUH DV VKRZQ EHORZ �ZKHQ
GLYLGHU UDWH &Q��$  �������

1RWH 7KHZLGWK RI WKH =�SKDVHRXWSXW SXOVH LV QRW DIIHFWHG E\ WKH GLYLGHU UDWH DQGZLOO UHPDLQ FRQVWDQW�

$�SKDVH

%�SKDVH

=�SKDVH

$�SKDVH

%�SKDVH

=�SKDVH

)RUZDUG 5RWDWLRQ 6LGH 5HYHUVH 5RWDWLRQ 6LGH

1RWH :KHQ WKH HQFRGHU GLYLGHU UDWH LV VHW WR RWKHU WKDQ ������ ����� �������� WKH SKDVH GLIIHUHQFH IRU
SKDVHV $ DQG % LV QRW ���� EXW VFDWWHUV IRU WLPH 7� �6HH WKH GLDJUDP EHORZ��

W� W� W� W� W� W� W� W�  Q7� W�  �Q���7

$�SKDVH

%�SKDVH

,Q WKLV GLDJUDP� 7 UHSUHVHQWV WKH WLPH EHWZHHQ SKDVH $ DQG SKDVH %� DQG Q LV DQ LQWHJHU WKDW VDWLVILHV
WKH IROORZLQJ IRUPXOD �ZLWK GLJLWV EHORZ WKH GHFLPDO SRLQW GLVFDUGHG��

Q  ������HQFRGHU GLYLGHU UDWH

7

$�SKDVH

%�SKDVH

,QSXW WR IUHTXHQF\GLYLGHU
�HQFRGHU RXWSXW�

2SHUDWLRQ &KDSWHU �
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����� (QFRGHU 'LYLGLQJ )XQFWLRQ �$%6�

1 )XQFWLRQ
�:LWK WKLV IXQFWLRQ� DQ\ QXPEHU RI SXOVHVFDQ EH VHW IRU HQFRGHU VLJQDOVRXWSXW IURP WKH6HUYR'ULYHU�
� 7KH QXPEHU RI SXOVHV SHU 6HUYRPRWRU UHYROXWLRQ FDQ EH VHW ZLWKLQ D UDQJH RI �� WR ������
�8VH WKLV IXQFWLRQ IRU WKH IROORZLQJ DSSOLFDWLRQV�
:KHQ FRQQHFWLQJ WR D SRVLWLRQHU ZLWK D ORZ UHVSRQVH IUHTXHQF\�
:KHQ LW LV GHVLUDEOH WR VHW D SXOVH UDWH WKDW LV HDVLO\ XQGHUVWDQGDEOH�
�)RU H[DPSOH� LQ D PHFKDQLFDO V\VWHP LQ ZKLFK D VLQJOH 6HUYRPRWRU UHYROXWLRQ FRUUHVSRQGV WR D
PRYHPHQW RI �PP� LI WKH UHVROXWLRQ LV �mP�SXOVH� VHW WKH HQFRGHUGLYLGLQJUDWH WR ����� �SXOVHV�UHY�
ROXWLRQ��

1 8VHU 3DUDPHWHU 6HWWLQJV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

6HWWLQJ UDQJH ([SODQDWLRQ

&Q��$ (QFRGHU GLYLGHU UDWH �����
SXOVHV�
UHYROX�
WLRQ

�� WR �����
SXOVHV�UHYROX�
WLRQ

6HWWLQJ IRU QXPEHU RI RXWSXW
SXOVHV IURP 6HUYR 'ULYHU�

&Q��� 1XPEHU RI HQFRGHU SXOVHV �����
SXOVHV�
UHYROX�
WLRQ

������ ����� 6HW WKH QXPEHU RI HQFRGHU
SXOVHV DV IROORZV�
$EVROXWH HQFRGHUV� �����
,QFUHPHQWDO HQFRGHUV� �����

1RWH �� 6HW WKH QXPEHU RI HQFRGHU SXOVHV WR ����� SXOVHV�UHYROXWLRQZKHQ XVLQJ DQ DEVROXWHHQFRG�
HU�

1RWH �� 7KH SRZHUPXVW EH WRJJOHG WR HQDEOH WKLV SDUDPHWHU �EH VXUH WKDW WKH LQGLFDWRUV JR RXW FRP�
SOHWHO\��

1 2SHUDWLRQ
� ,QFUHPHQWDO SXOVHV DUH RXWSXW IURP WKH 6HUYR 'ULYHU WKURXJK D IUHTXHQF\ GLYLGHU�

(

$

%

=

(QFRGHU
6HUYR 'ULYHU

)UHTXHQF\ GLYLGHU
$�SKDVH

%�SKDVH

=�SKDVH

� 7KH RXWSXW SKDVHV RI WKH HQFRGHU VLJQDO RXWSXW IURP WKH 6HUYR 'ULYHU DUH DV VKRZQ EHORZ �ZKHQ
GLYLGHU UDWH &Q��$  �������

1RWH 7KHZLGWK RI WKH =�SKDVHRXWSXW SXOVH LV QRW DIIHFWHG E\ WKH GLYLGHU UDWH DQGZLOO UHPDLQ FRQVWDQW�

$�SKDVH

%�SKDVH

=�SKDVH

$�SKDVH

%�SKDVH

=�SKDVH

)RUZDUG 5RWDWLRQ 6LGH 5HYHUVH 5RWDWLRQ 6LGH

2SHUDWLRQ &KDSWHU �
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1RWH :KHQ WKH HQFRGHU GLYLGHU UDWH LV VHW WR RWKHU WKDQ ������ ���� �������� WKH SKDVH GLIIHUHQFH IRU
SKDVHV $ DQG % LV QRW ���� EXW VFDWWHUV IRU WLPH 7� �6HH WKH GLDJUDP EHORZ��

W� W� W� W� W� W� W� W�  Q7� W�  �Q���7

$�SKDVH

%�SKDVH

,Q WKLV GLDJUDP� 7 UHSUHVHQWV WKH WLPH EHWZHHQ SKDVH $ DQG SKDVH %� DQG Q LV DQ LQWHJHU WKDW VDWLVILHV
WKH IROORZLQJ IRUPXOD �ZLWK GLJLWV EHORZ WKH GHFLPDO SRLQW GLVFDUGHG��
Q  ������HQFRGHU GLYLGHU UDWH

7

$�SKDVH

%�SKDVH

,QSXW WR IUHTXHQF\GLYLGHU
�HQFRGHU RXWSXW�

����� 7RUTXH /LPLW )XQFWLRQ �6SHHG &RQWURO� 7RUTXH &RQWURO�

1 )XQFWLRQ
� 7KH WRUTXH OLPLW IXQFWLRQ OLPLWV WKH 6HUYRPRWRU·V RXWSXW WRUTXH� LW FDQ EH XVHG ZLWK VSHHG FRQWURO DQG
WRUTXH FRQWURO�

� 7KLV IXQFWLRQ FDQ EH XVHG WR SURWHFW WKH 6HUYRPRWRU DQG PDFKLQH V\VWHP E\ SUHYHQWLQJ H[FHVVLYH
IRUFHRU WRUTXHRQ WKHPDFKLQHV\VWHPZKHQ WKHPDFKLQH �PRYLQJSDUW� SXVKHVDJDLQVW WKHZRUNSLHFH
ZLWK D VWHDG\ IRUFH� VXFK DV LQ D EHQGLQJ PDFKLQH�

� 7KHUH DUH WKUHH PHWKRGV WKDW FDQ EH XVHG WR OLPLW WKH WRUTXH�

�� /LPLW WKH VWHDG\ IRUFH DSSOLHGGXULQJ QRUPDO RSHUDWLRQZLWK XVHU SDUDPHWHUV&Q��� �IRUZDUG WRUTXH
OLPLW� DQG &Q��� �UHYHUVH WRUTXH OLPLW��

�� /LPLW RSHUDWLRQ ZLWK H[WHUQDO VLJQDOV FRQQHFWHG WR SLQV &1���� �3&/� IRUZDUG FXUUHQW OLPLW LQSXW�
DQG &1���� �1&/� UHYHUVH FXUUHQW OLPLW LQSXW�� 6HW XVHU SDUDPHWHUV &Q��� �IRUZDUG URWDWLRQ H[WHUQDO
FXUUHQW OLPLW� DQG &Q��� �UHYHUVH URWDWLRQ H[WHUQDO FXUUHQW OLPLW��

�� /LPLW RSHUDWLRQ ZLWK DQDORJ YROWDJH E\ XVLQJ 75() �WRUTXH FRPPDQG LQSXW� DV WKH DQDORJ FXUUHQW
OLPLW LQSXW� �+$�/$�9�: 0RGHOV�

1 3DUDPHWHU 6HWWLQJV

- 0HWKRG �� /LPLWLQJ WKH )RUFH $SSOLHG 'XULQJ 2SHUDWLRQ
�8VHU 3DUDPHWHU 6HWWLQJV

350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ UDQJH ([SODQDWLRQ

&Q��� )RUZDUG WRUTXH OLPLW 0D[LPXP
WRUTXH

� � WR PD[LPXP
WRUTXH

7KLV SDUDPHWHU VHWV WKH RXWSXW WRUTXH
OLPLW IRU WKH IRUZDUG GLUHFWLRQ �DV D
SHUFHQWDJH RI WKH UDWHG WRUTXH��

&Q��� 5HYHUVH WRUTXH OLPLW 0D[LPXP
WRUTXH

� � WR PD[LPXP
WRUTXH

7KLV SDUDPHWHU VHWV WKH RXWSXW WRUTXH
OLPLW IRU WKH UHYHUVH GLUHFWLRQ �DV D
SHUFHQWDJH RI WKH UDWHG WRUTXH��

2SHUDWLRQ &KDSWHU �
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1RWH �� 7KLV PHWKRG LV HIIHFWLYH ZLWK VSHHG FRQWURO� LQWHUQDO VSHHG FRQWURO VHWWLQJV� DQG WRUTXH FRQWURO�

1RWH �� 6HW WKHVH SDUDPHWHUV WR WKH PD[LPXP WRUTXH �WKH IDFWRU\ VHWWLQJ� ZKHQ WKH WRUTXH OLPLW IXQFWLRQ LVQ·W
EHLQJ XVHG�

- 0HWKRG �� /LPLWLQJ 2SHUDWLRQ ZLWK ([WHUQDO 6LJQDOV
�6HWXS 3DUDPHWHU 6HWWLQJV �%LW � RI &Q���  ��

6HW ELW � RI &Q��� �WKH LQSXW FRPPDQGPRGH� WR ´��µ:KHQ ELW � LV ´��µ FRQWURO LQSXW WHUPLQDO &1����
ZLOO EH 3&/ �IRUZDUG FXUUHQW OLPLW LQSXW�� &1���� ZLOO EH 1&/ �UHYHUVH FXUUHQW OLPLW LQSXW�� DQG LW ZLOO
EH SRVVLEOH WR XVH WKH H[WHUQDO FXUUHQW OLPLW IXQFWLRQ�

�8VHU 3DUDPHWHU 6HWWLQJV

350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ UDQJH ([SODQDWLRQ

&Q��� )RUZDUG URWDWLRQ
H[WHUQDO FXUUHQW OLPLW

��� � � WR PD[LPXP
WRUTXH

7KLV SDUDPHWHU VHWV WKH RXWSXW WRUTXH
OLPLW �DV D SHUFHQWDJH RI WKH UDWHG
WRUTXH� ZKHQ WKH IRUZDUG URWDWLRQ FXU�
UHQW OLPLW LV LQSXW�

&Q��� 5HYHUVH URWDWLRQ
H[WHUQDO FXUUHQW OLPLW

��� � � WR PD[LPXP
WRUTXH

7KLV SDUDPHWHU VHWV WKH RXWSXW WRUTXH
OLPLW �DV D SHUFHQWDJH RI WKH UDWHG
WRUTXH� ZKHQ WKH UHYHUVH URWDWLRQ FXU�
UHQW OLPLW LV LQSXW�

1RWH 7KLV PHWKRG LV HIIHFWLYH ZLWK VSHHG FRQWURO DQG WRUTXH FRQWURO� �7KLV IXQFWLRQ FDQ·W EH XVHG ZLWK
LQWHUQDO VSHHG FRQWURO VHWWLQJV��

- 0HWKRG �� /LPLWLQJ 2SHUDWLRQ ZLWK $QDORJ 9ROWDJH �+$�/$�9�: 0RGHOV�
�6HWXS 3DUDPHWHU 6HWWLQJV �%LW ) RI &Q���  ��

6HW ELW ) RI &Q��� �WKH 75() VZLWFK� WR ´��µ :KHQ ELW ) LV ´��µ WHUPLQDOV &1�� DQG &1�� �75() DQG
$*1'� EHFRPH WKH DQDORJ FXUUHQW OLPLW LQSXW WHUPLQDOV� 7KH FXUUHQW OLPLW YDOXH FDQ EH FDOFXODWHG
IURP WKH IROORZLQJ HTXDWLRQ�

&XUUHQW OLPLW YDOXH  _�YROWDJH DSSOLHG WR 75()�_ � �WRUTXH FRPPDQG VFDOH�

7KH SRODULW\ RI WKH DQDORJ YROWDJH LV LUUHOHYDQW DQG WKH VDPH FXUUHQW OLPLW YDOXH LV XVHG IRU IRUZDUG
DQG UHYHUVH�

�8VHU 3DUDPHWHU 6HWWLQJV

350
1R�

3DUDPHWHU
QDPH

)DFWRU\
VHWWLQJ

8QLWV 6HWWLQJ UDQJH ([SODQDWLRQ

&Q��� 7RUTXH FRP�
PDQG VFDOH

�� ��� 9�UDWHG
WRUTXH

�� WR ��� 7KLV SDUDPHWHU VHWV WKH JDLQ IRU WKH
WRUTXH FRPPDQG LQSXW�

1RWH �� 7KLV PHWKRG LV XVHIXO ZKHQ FRQWUROOLQJ WRUTXH LQ PXOWLSOH VWDJHV�

1RWH �� 7KLV PHWKRG LV HIIHFWLYH ZLWK VSHHG FRQWURO DQG WRUTXH FRQWURO�

1RWH �� 7KLVPHWKRG FDQ·W EH XVHGZKHQ WKH WRUTXH IHHG�IRUZDUG IXQFWLRQ LV EHLQJXVHG �L�H�� ZKHQELW
) RI &Q��� LV VHW WR ´��µ�

2SHUDWLRQ &KDSWHU �
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����� 7RUTXH )HHG�IRUZDUG )XQFWLRQ �6SHHG &RQWURO ZLWK
+$�/$�9�: 0RGHOV�

1 )XQFWLRQ
� 7KH WRUTXH IHHG�IRUZDUG IXQFWLRQ UHGXFHVWKHDFFHOHUDWLRQWLPHE\DGGLQJ WKHYDOXHRI WKH WRUTXHFRP�
PDQG LQSXW �75()� WR WKH FXUUHQW ORRS� LW FDQ EH XVHG ZLWK VSHHG FRQWURO�

�1RUPDOO\ D GHULYDWLYH YDOXH LV JHQHUDWHG LQ WKH &RQWUROOHU DQG WKLV YDOXH LV LQSXW WR 75()�
�2YHUVKRRWLQJ ZLOO RFFXU LI WKH IHHG�IRUZDUG DPRXQW �WKH YROWDJH LQSXW WR 75()� LV WRR KLJK� VR DGMXVW
XVHU SDUDPHWHU &Q��� �WKH WRUTXH FRPPDQG VFDOH� DV UHTXLUHG�

� 7KH IROORZLQJ ILJXUH VKRZV D EORFN GLDJUDP ZKHQ WKH WRUTXH IHHG�IRUZDUG IXQFWLRQ LV XVHG�

+RVW &RQWUROOHU $& 6HUYR 'ULYHU

3RVLWLRQ FRPPDQG
'HULYD�
WLYH

(QFRGHU
RXWSXW

'LYLGHU

6SHHG
GHWHFWLRQ

6SHHG
ORRS

&XUUHQW
ORRS

1 3DUDPHWHU 6HWWLQJV
�6HWXS 3DUDPHWHU 6HWWLQJV �%LW ) RI &Q���  ��

6HW ELW ) RI&Q��� �WKH WRUTXH IHHG�IRUZDUGVZLWFK� WR ´��µ:KHQELW ) LV ´��µ WHUPLQDOV&1�� DQG&1��
�75() DQG $*1'� EHFRPH WKH WRUTXH IHHG�IRUZDUG LQSXW WHUPLQDOV�

�8VHU 3DUDPHWHU 6HWWLQJV

350
1R�

3DUDPHWHU
QDPH

)DFWRU\
VHWWLQJ

8QLWV 6HWWLQJ UDQJH ([SODQDWLRQ

&Q��� 7RUTXH FRP�
PDQG VFDOH

�� ��� 9�UDWHG
WRUTXH

�� WR ��� 7KLV SDUDPHWHU VHWV WKH JDLQ IRU WKH
WRUTXH FRPPDQG LQSXW�

1 2SHUDWLRQ
6SHHG FRPPDQG

7RUTXH IHHG�IRUZDUG

0RWRU RXWSXW WRUTXH

1XPEHU RI PRWRU
UHYROXWLRQV

:LWKRXW WKH WRUTXH
IHHG�IRUZDUG IXQFWLRQ

:LWKRXW WKH WRUTXH
IHHG�IRUZDUG IXQFWLRQ

2SHUDWLRQ &KDSWHU �
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1RWH �� ,I WRUTXH IHHG�IRUZDUG LV LQSXW ZKHQ WKHPRWRU·V URWDWLRQDO VSHHG LV IL[HG� WKH URWDWLRQDO VSHHG
ZRQ·W PDWFK WKH VSHHG FRPPDQG� 'HVLJQ WKH &RQWUROOHU·V FLUFXLW VR WKDW WRUTXH IHHG�IRUZDUG
LV DSSOLHG RQO\ ZKHQ WKH PRWRU LV DFFHOHUDWLQJ RU GHFHOHUDWLQJ�

1RWH �� $ WRUTXH ZLOO EH JHQHUDWHG WKDW DFFHOHUDWHV WKH PRWRU LQ WKH IRUZDUG GLUHFWLRQ LI WRUTXH IHHG
IRUZDUG LV DSSOLHG ZLWK D SRVLWLYH ��� YROWDJH� %H VXUH WKDW WKH SRODULW\ LV FRUUHFW EHFDXVH HU�
URUV VXFKDV UHYHUVHPRWRU URWDWLRQRU RVFLOODWLRQZLOO RFFXU LI WKH IHHG�IRUZDUG LV DSSOLHGZLWK D
SRODULW\ RSSRVLQJ WKH DFFHOHUDWLRQ GLUHFWLRQ�

����� %UDNH ,QWHUORFN �)RU 0RWRUV ZLWK %UDNHV�
1 0DJQHWLF %UDNH 3UHFDXWLRQV
7KHPDJQHWLF EUDNHV IRU 6HUYRPRWRUVZLWK EUDNHVDUH VSHFLDOL]HGKROGLQJEUDNHVZLWK QRQ�PDJQHWL]HG
RSHUDWLRQ�7KHUHIRUH VHW WKH SDUDPHWHUV VR WKDW WKH EUDNH SRZHU VXSSO\ LV WXUQHG RII DIWHU WKH6HUYRPR�
WRU VWRSV� ,I WKHEUDNH LVDSSOLHGZKLOH WKH6HUYRPRWRU LV RSHUDWLQJ� WKHEUDNHZLOO VXIIHU DEQRUPDOZHDURU
HYHQ GDPDJH� DQG ZLOO TXLFNO\ EHFRPH GHIHFWLYH�

1 )XQFWLRQ
7KH RXWSXW WLPLQJ RI WKH EUDNH LQWHUORFN VLJQDO �%.,5� WKDW FRQWURO WXUQLQJ WKH PDJQHWLF EUDNH 21 DQG
2)) FDQ EH VHW�

1 3DUDPHWHUV WR EH 6HW
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� %UDNH WLPLQJ � � �� PV � WR �� 'HOD\ WLPH VHWWLQJ IURP EUDNH
FRPPDQG XQWLO VHUYR WXUQV RII�

&Q��� %UDNH FRPPDQG VSHHG ��� U�PLQ � WR ����� 6HWV URWDWLRQ VSHHG IRU RXWSXW�
WLQJ EUDNH FRPPDQGV�

&Q��� %UDNH WLPLQJ � �� �� PV �� WR ��� :DLWLQJ WLPH IURP VHUYR�RII WR
EUDNH FRPPDQG RXWSXW�

2SHUDWLRQ &KDSWHU �
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1 2SHUDWLRQ
- 7LPLQJ IRU 5XQ &RPPDQG �581� �:KHQ 6HUYRPRWRU LV 6WRSSHG!

21
2))

21
2))

21
2))

�9
ï9

�� WR �� PV

��� PV PD[� ��� PV PD[�

�6HH QRWH ��

�6HH
QRWH ���&Q���

5XQ FRPPDQG
581

%UDNH LQWHUORFN
VLJQDO
%.,5

%UDNH SRZHU
VXSSO\

%UDNH
RSHUDWLRQ

&DQFHOOHG

0DLQWDLQHG

6SHHG FRPPDQG
5()

3RZHU WR
PRWRU

3RZHU RQ

3RZHU RII

$SSUR[� � PV

1RWH �� ,W WDNHV XS WR ���PV IRU WKH EUDNH WR EH FOHDUHGDIWHU WKH EUDNHSRZHU VXSSO\KDV EHHQ WXUQHG
RQ� 7DNLQJ WKLV GHOD\ LQWR DFFRXQW� KDYH WKH VSHHG FRPPDQG EH JLYHQ DIWHU WKH EUDNH KDV
EHHQ FOHDUHG�

1RWH �� ,W WDNHVXS WR ���PV IRU WKH EUDNH WR EHKHOGDIWHU WKHEUDNHSRZHU VXSSO\KDVEHHQ WXUQHGRII�
:KHQXVLQJ LW IRU WKH YHUWLFDO VKDIW� WDNH WKLV GHOD\ LQWR DFFRXQW DQGVHW EUDNH WLPLQJ � �&Q����
VR WKDW WKH 6HUYRPRWRU ZLOO QRW UHFHLYH SRZHU XQWLO DIWHU WKH EUDNH LV KHOG�

- 7LPLQJ IRU 3RZHU 6XSSO\ �:KHQ 6HUYRPRWRU LV 6WRSSHG!
21
2))

21
2))

�� WR �� PV

�6HH QRWH�
&Q���

3RZHU VXSSO\

%UDNH LQWHUORFN
VLJQDO
%.,5

3RZHU WR
PRWRU

3RZHU RQ

3RZHU RII

1RWH ,W WDNHV XS WR ��� PV IRU WKH EUDNH WR EH KHOG DIWHU WKH EUDNH SRZHU VXSSO\ KDV EHHQ WXUQHG RII�
:KHQ XVLQJ LW IRU WKH YHUWLFDO VKDIW� WDNH WKLV GHOD\ LQWR DFFRXQW DQG VHW EUDNH WLPLQJ � �&Q���� VR
WKDW WKH 6HUYRPRWRU ZLOO QRW UHFHLYH SRZHU XQWLO DIWHU WKH EUDNH LV KHOG�

2SHUDWLRQ &KDSWHU �
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- 7LPLQJ IRU 5XQ &RPPDQG �581�� (UURUV� 3RZHU 6XSSO\ �:KHQ 6HUYRPRWRU LV
6WRSSHG!

21

2))

21

2))

21

2))

21

2))

�6HH QRWH ���

3RZHU RQ

3RZHU RII

3RZHU VXSSO\

%UDNH LQWHUORFN
VLJQDO
%.,5

3RZHU WR
PRWRU

5XQ FRPPDQG
581

$ODUP RXWSXW
$/0

0RWRU URWDWLRQ
VSHHG

$SSUR[� ��PV
�6HH QRWH ���

%UDNH FRPPDQG VSHHG �&Q����

%UDNLQJ E\ G\QDPLF EUDNH
�:KHQ &Q��� ELW QR� �  ��

1RWH �� )RU WKH DSSUR[LPDWHO\��PV LW WDNHV IURPZKHQ WKH SRZHU WR WKH6HUYRPRWRU WXUQVRII XQWLO WKH
G\QDPLF EUDNH RSHUDWHV� WKH 6HUYRPRWRU URWDWHV E\ PRPHQWXP�

1RWH �� ,I WKH 6HUYRPRWRU URWDWLRQ VSHHG IDOOV EHORZ WKH VSHHG VHW IRU WKH EUDNH FRPPDQG VSHHG
�&Q����� RU LI WKH WLPHVHW IRU EUDNH WLPLQJ� �&Q����HODSVHVDIWHU WKH6HUYRPRWRU VWRSVUHFHLY�
LQJ SRZHU� WKH EUDNH LQWHUORFN VLJQDO �%.,5� ZLOO WXUQ 2))�

2SHUDWLRQ &KDSWHU �
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��� 7ULDO 2SHUDWLRQ

$IWHU WKH ZLULQJ LV FRPSOHWH DQG WKH SDUDPHWHU VHWWLQJV KDYH EHHQPDGH� FRQGXFW D WULDO
RSHUDWLRQ� )LUVW� FKHFNZLWK URWDWLRQ RI WKHPRWRU ZLWKRXW FRQQHFWLQJ D ORDG �L�H�� ZLWKRXW
FRQQHFWLQJ WKH PHFKDQLFDO V\VWHP�� 7KHQ� FRQQHFW WKH PHFKDQLFDO V\VWHP� DXWR�WXQH
WKH V\VWHP� DQG FRQILUP WKDW WKH FRUUHFW RSHUDWLRQ SDWWHUQ LV SHUIRUPHG�

����� 3UHSDUDWLRQV IRU 7ULDO 2SHUDWLRQ

1 3UHSDUDWLRQV

- $EVROXWH (QFRGHU 6HWXS �$%6�
:KHQ XVLQJ D 6HUYRPRWRU ZLWK DQ DEVROXWH HQFRGHU� WKH DEVROXWH HQFRGHU PXVW EH VHW XS WR VHW WKH
PDFKLQH URWDWLRQ DPRXQW GDWD WR ]HUR RU ZKHQ DEVROXWH HQFRGHU KDV EHHQ OHIW ORQJHU WKDQ WZR GD\V
ZLWKRXW D EDWWHU\ FRQQHFWHG� 5HIHU WR ��� $EVROXWH (QFRGHU 6HWXS DQG %DWWHU\ 5HSODFHPHQW IRU WKH
DEVROXWH HQFRGHU VHWXS SURFHGXUH�

- 3RZHU 2II
7KH SRZHU VXSSO\PXVW EH WRJJOHG WR DSSO\ VRPH RI WKH SDUDPHWHU VHWWLQJV� $OZD\V WXUQ RII WKH SRZHU
VXSSO\ EHIRUH VWDUWLQJ�

- 1R 0RWRU /RDG
'RQRW FRQQHFW D ORDG WR WKHPRWRU VKDIW GXULQJ WULDO RSHUDWLRQ� MXVW LQ FDVH WKHPRWRU UXQV RXW RI FRQWURO�

- 6WRSSLQJ WKH 0RWRU
0DNH VXUH WKDW WKH SRZHU VZLWFK FDQ EH WXUQHG RII RU WKH5XQ FRPPDQG XVHG WR VWRS WKHPRWRU LPPHGL�
DWHO\ LQ FDVH RI WURXEOH�

- &RQQHFWLQJ D 3DUDPHWHU 8QLW
&RQQHFW D 3DUDPHWHU 8QLW WR WKH &1� FRQQHFWRU RQ WKH IURQW RI WKH 6HUYR 'ULYHU LI RQH LV QRW DOUHDG\
FRQQHFWHG�

1 $FWXDO 7ULDO 2SHUDWLRQ
��� 3RZHULQJ 8S
�:LWK WKH UXQ FRPPDQG �581� 2))� DSSO\ DQ $& YROWDJH�
�$IWHU LQWHUQDO LQLWLDOL]DWLRQ� WKH PRGH ZLOO EH WKH VWDWXV GLVSOD\ PRGH�

E E'LVSOD\ H[DPSOH�

�6HW WKH VSHHG ORRS JDLQ �&Q���� WR �� RU OHVV� �0DWFK WKH JDLQ ZLWK QR ORDG��

�� &RQILUP WKH LQLWLDO GLVSOD\ VKRZQ DERYH�

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

2SHUDWLRQ &KDSWHU �
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�� 3UHVV WKH 8S .H\ WR VSHFLI\ XVHU SDUDPHWHU &Q����

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 3UHVV WKH 'RZQ .H\ WR FKDQJH WKH VHWWLQJ WR ���

�� 3UHVV WKH '$7$ .H\ WR UHFRUG WKH QHZ VHWWLQJ LQ PHPRU\�

�� 3UHVV WKH '$7$ .H\ DJDLQ WR UHWXUQ WR WKH SDUDPHWHU QXPEHU GLVSOD\�
��� -RJ 2SHUDWLRQV �6HH ����� -RJ 2SHUDWLRQV��

�3HUIRUP MRJ RSHUDWLRQV XVLQJ WKH 3DUDPHWHU 8QLW DQG FRQILUP WKH IROORZLQJ�
'RHV WKH PRWRU WXUQ LQ WKH FRUUHFW GLUHFWLRQ"
,V WKHUH DQ\ XQXVXDO VRXQG RU YLEUDWLRQ"
'R DQ\ HUURU RFFXU"

� ,I DQ HUURU RFFXUV� UHIHU WR &KDSWHU � $SSOLFDWLRQ IRU WURXEOHVKRRWLQJ�
��� &RQQHFW D ORDG DQG DXWR�WXQH �6HH ��� 0DNLQJ $GMXVWPHQWV��

�&RQQHFW WKHPRWRU VKDIW WR WKH ORDG �PHFKDQLFDOV\VWHP� VHFXUHO\� EHLQJVXUH WR WLJKWHQVFUHZVVR WKDW
WKH\ ZLOO QRW EHFRPH ORRVH�

�3HUIRUP DXWR�WXQLQJ ZLWK WKH 3DUDPHWHU 8QLW�

�$XWRPDWLFDOO\ DGMXVW WKH RIIVHW�
��� 7XUQLQJ 21 WKH 5XQ FRPPDQG ,QSXW
� 7XUQ 21 WKH UXQ FRPPDQG LQSXW� 7KH 6HUYRPRWRU ZLOO JR LQWR VHUYR�21 VWDWXV�
�*LYH D VSHHG FRPPDQG� RU FDUU\ RXW WKH IROORZLQJ FKHFN ZLWK D MRJJLQJ RSHUDWLRQ�

��� /RZ 6SHHG 2SHUDWLRQ
�2SHUDWH DW ORZ VSHHG�
)RU VSHHG FRQWURO� DSSO\ D ORZ�YROWDJH VSHHG FRPPDQG�
)RU WRUTXH FRQWURO� DSSO\ D ORZ�YROWDJH WRUTXH FRPPDQG�
7KHPHDQLQJRI ´ORZVSHHGµFDQYDU\ZLWK WKHPHFKDQLFDOV\VWHP�+HUH� ´ORZVSHHGµPHDQVDSSUR[L�
PDWHO\ ��� WR ��� RI WKH DFWXDO RSHUDWLQJ VSHHG�

�&KHFN WKH IROORZLQJ LWHPV�
,V WKH HPHUJHQF\ VWRS RSHUDWLQJ FRUUHFWO\"
$UH WKH OLPLW VZLWFKHV RSHUDWLQJ FRUUHFWO\"
,V WKH RSHUDWLQJ GLUHFWLRQ RI WKH PDFKLQHU\ FRUUHFW"
$UH WKH RSHUDWLQJ VHTXHQFHV FRUUHFW"
$UH WKHUH DQ\ DEQRUPDO VRXQGV RU YLEUDWLRQ"
,V DQ\WKLQJ DEQRUPDO RFFXUULQJ"

� ,I DQ\WKLQJ DEQRUPDO RFFXUV� UHIHU WR &KDSWHU � $SSOLFDWLRQ DQG DSSO\ WKH DSSURSULDWH FRXQWHUPHD�
VXUHV�

��� 2SHUDWLRQ 8QGHU $FWXDO /RDG &RQGLWLRQV
�2SHUDWH WKH 6HUYRPRWRU LQ D UHJXODU SDWWHUQ DQG FKHFN WKH IROORZLQJ LWHPV�

,V WKH VSHHG FRUUHFW" �8VH WKH VSHHG GLVSOD\��
,V WKH ORDG WRUTXH URXJKO\ HTXLYDOHQW WR WKHPHDVXUHG YDOXH" �8VH WKH WRUTXH FRPPDQG GLVSOD\��
$UH WKH SRVLWLRQLQJ SRLQWV FRUUHFW"
:KHQ DQ RSHUDWLRQ LV UHSHDWHG� LV WKHUH DQ\ GLVFUHSDQF\ LQ SRVLWLRQLQJ"
$UH WKHUH DQ\ DEQRUPDO VRXQGV RU YLEUDWLRQ"
,V HLWKHU WKH 6HUYRPRWRU RU WKH 6HUYR 'ULYHU DEQRUPDOO\ RYHUKHDWLQJ"
,V DQ\WKLQJ DEQRUPDO RFFXUULQJ"

2SHUDWLRQ &KDSWHU �
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� ,I DQ\WKLQJ DEQRUPDO RFFXUV� UHIHU WR &KDSWHU � $SSOLFDWLRQ DQG DSSO\ WKH DSSURSULDWH FRXQWHUPHD�
VXUHV�

��� 5HDGMXVW WKH JDLQ�

� ,I WKH JDLQ FRXOG QRW EH DGMXVWHG FRPSOHWHO\ XVLQJ DXWR�WXQLQJ� SHUIRUP WKH SURFHGXUH LQ ��� 0DNLQJ
$GMXVWPHQWV WR DGMXVW WKH JDLQ�

����� -RJ 2SHUDWLRQV
-RJ RSHUDWLRQV URWDWH WKH 6HUYRPRWRU LQ D IRUZDUG RU UHYHUVH GLUHFWLRQ XVLQJ WKH 3DUDPHWHU 8QLW� -RJ
RSHUDWLRQVDUHPDGH SRVVLEOHZKHQ V\VWHPFKHFNPRGH&Q��� LV VHW WR ´���µ 7KH LWHPV LQ SDUHQWKHVHV
LQ WKH IROORZLQJ H[SODQDWLRQ LQGLFDWH RSHUDWLRQV XVLQJ WKH +DQG\�W\SH 3DUDPHWHU 8QLW�

F Q ï � � � � ï � �
>�@ >�@

>�@

>�@ 21

'DWD

2)) >�@

� J

'$7$

,QGLFDWHVVHWWLQJVPRGH� 6\VWHP FKHFNPRGH

1 2SHUDWLQJ 3URFHGXUH �.H\ LQ 3DUHQWKHVHV DUH IRU 0RXQWHG�W\SH
3DUDPHWHU 8QLWV�

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW WKH SDUDPHWHU WR ´���µ �-RJ RSHUDWLRQ�

�� 3UHVV WKH 02'(�6(7 .H\ WR VKLIW WR WKH MRJ GLVSOD\�

�� 3UHVV WKH 6(592 �'$7$� .H\ WR WXUQ RQ WKH VHUYR�

�� 3UHVV WKH 8S .H\ WR MRJ IRUZDUG� )RUZDUG RSHUDWLRQ ZLOO FRQWLQXH DV ORQJ DV WKH NH\ LV KHOG GRZQ�

�� 3UHVV WKH 'RZQ .H\ WR MRJ LQ UHYHUVH� 5HYHUVH RSHUDWLRQ ZLOO FRQWLQXH DV ORQJ DV WKH NH\ LV KHOG
GRZQ�

��� 3UHVV WKH 6(592 �'$7$� .H\ WR WXUQ RII WKH VHUYR�

��� 3UHVV WKH 02'(�6(7 .H\ WR UHWXUQ WR WKH GDWD GLVSOD\�

��� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH VHWWLQJV PRGH�

1 8VHU 3DUDPHWHU 6HWWLQJV
7KH URWDWLRQDO VSHHGGXULQJ MRJ RSHUDWLRQFDQEH VHWZLWK XVHUSDUDPHWHU&Q���� DV VKRZQ LQ WKH IROORZ�
LQJ WDEOH�

2SHUDWLRQ &KDSWHU �
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350 1R� 3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ UDQJH ([SODQDWLRQ

&Q��� -RJ VSHHG ��� U�PLQ � WR ����� 6SHHG VHWWLQJ IRU MRJ RSHUDWLRQ

2SHUDWLRQ &KDSWHU �
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��� 0DNLQJ $GMXVWPHQWV

����� $XWR�WXQLQJ

$XWR�WXQLQJURWDWHV WKH6HUYRPRWRUZLWKD ORDGFRQQHFWHG�PHFKDQLFDOV\VWHP�� DQGDX�
WRPDWLFDOO\ DGMXVWV WKH SRVLWLRQ ORRS JDLQ� WKH VSHHG ORRS JDLQ� DQG WKH VSHHG ORRS LQ�
WHJUDWLRQ WLPH FRQVWDQW� :KHQ DGMXVWPHQWV FDQQRW EH PDGH E\ DXWR�WXQLQJ� UHIHU WR
����� 0DQXDOO\ $GMXVWLQJ *DLQ�

1 ([HFXWLQJ $XWR�WXQLQJ
0DNHVXUH WKDW&Q��� IRU FRPSHQVDWLRQJDLQDGMXVWPHQW LVVHW WR�EHIRUHSHUIRUPLQJDXWR�WXQLQJ�3URS�
HU JDLQ DGMXVWPHQWPD\ QRW EH SRVVLEOHZLWK DXWR�WXQLQJ LI WKH SDUDPHWHU LV QRW VHW WR �� 7KLV SDUDPHWHU
LV IDFWRU\�VHW WR ��

F

F Q ï � � � � ï � �
>�@ >�@

>�@

>�@
'DWD

>�@

ï � � � W 8 Q
>�@

H Q G

'$7$

,QGLFDWHV VHWWLQJVPRGH� 6\VWHP FKHFN PRGH

$XWR�WXQLQJ GLVSOD\

$XWR�WXQLQJ HQG GLVSOD\

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW WKH SDUDPHWHU WR ´���µ �$XWR�WXQLQJ�

�� 3UHVV WKH 02'(�6(7 .H\ WR VZLWFK WR WKH PHFKDQLFDO ULJLGLW\ VHOHFWLRQ GLVSOD\�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� DGMXVW WKH ULJLGLW\ WR WKH PHFKDQLFDO V\VWHP��5HIHU WR 6HOHFWLQJ 0H�
FKDQLFDO 5LJLGLW\ EHORZ��

�� 3UHVV WKH 02'(�6(7 .H\ WR VZLWFK WR WKH DXWR�WXQLQJ GLVSOD\�

�� 3UHVV WKH 6(592 �'$7$� .H\ WR WXUQ RQ WKH VHUYR� �7KLV VWHS LV QRW UHTXLUHG LI WKH 5XQ &RPPDQG
,QSXW LV 21��

2SHUDWLRQ &KDSWHU �
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��� 3HUIRUP DXWR�WXQLQJ� XVLQJ WKH 8S .H\ IRU IRUZDUG RSHUDWLRQ DQG WKH 'RZQ .H\ IRU UHYHUVH RSHUD�
WLRQ� &RQWLQXH SUHVVLQJ WKH NH\ XQWLO ´(QGµ LV GLVSOD\HG� LQGLFDWLQJ WKDW DXWR�WXQLQJ KDV EHHQ FRP�
SOHWHG�

��� 5HOHDVH WKH NH\� 7KH GDWD GLVSOD\ ZLOO UHWXUQ�

��� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH VHWWLQJV PRGH�

- 6HOHFWLQJ 0HFKDQLFDO 5LJLGLW\
6HOHFW WKH VHW YDOXH WR PDWFK WKH ULJLGLW\ RI WKH PHFKDQLFDO V\VWHP�

+$�/$�9�: 0RGHOV
5HVSRQVH 6HW

YDOXH
3RVLWLRQ ORRS JDLQ

���V�
5HSUHVHQWDWLYH DSSOLFDWLRQV

/RZ ��� �� $UWLFXODWHG URERWV� KDUPRQLF GULYHV� FKDLQ GULYHV� EHOW GULYHV�
N G L L G L��� ��

� � � �
UDFN DQG SLQLRQ GULYHV� HWF�

0HGLXP ��� �� ;< WDEOHV� &DUWHVLDQ�FRRUGLQDWH URERWV� JHQHUDO�SXUSRVH PD�
FKLQHU\� HWF�

+LJK ��� �� %DOO VFUHZV �GLUHFW FRXSOLQJ�� IHHGHUV� HWF�J
��� ��

� S J�� �

��� ���
��� ���

+�/ 0RGHOV
5HVSRQVH 6HW

YDOXH
3RVLWLRQ ORRS JDLQ

���V�
5HSUHVHQWDWLYH DSSOLFDWLRQV

/RZ ��� �� $UWLFXODWHG URERWV� KDUPRQLF GULYHV� FKDLQ GULYHV� EHOW GULYHV�
UDFN DQG SLQLRQ GULYHV� HWF�

0HGLXP ��� �� ;< WDEOHV� &DUWHVLDQ�FRRUGLQDWH URERWV� JHQHUDO�SXUSRVH PD�
FKLQHU\� HWF�

+LJK ��� �� %DOO VFUHZV �GLUHFW FRXSOLQJ�� IHHGHUV� HWF�

1RWH 7KH KLJKHU WKH ULJLGLW\ RI WKH PHFKDQLFDO V\VWHP LV� WKH KLJKHU WKH UHVSRQVH EHFRPHV�

- $XWR�WXQLQJ
�$XWR�WXQLQJZLOO QRW EH FRPSOHWH XQWLO DW OHDVW WKUHH RSHUDWLRQVKDYH EHHQ FRPSOHWHG� %H VXUH WKHUH LV
SOHQW\ RI URRP IRU WKH PDFKLQH WR RSHUDWH�

� ,I WKH DXWR�WXQLQJ LV QRW FRPSOHWH DIWHU WKUHH RSHUDWLRQ� RSHUDWLRQVZLOO EH UHSHDW DV ORQJ DV WKH NH\ LV
KHOG GRZQ�

� 7KH 6HUYRPRWRU URWDWLRQ VSHHG ZLOO EH DSSUR[LPDWHO\ ��� WKDW RI WKH MRJ VSHHG �&Q�����

�$XWR�WXQLQJ ZLOO DXWRPDWLFDOO\ FKDQJH WKH VHWWLQJ RI WKH XVHU SDUDPHWHU SRVLWLRQ ORRS JDLQ �&Q��$��
VSHHG ORRS JDLQ �&Q����� DQG VSHHG ORRS LQWHJUDWLRQ WLPH FRQVWDQW �&Q����� 7KHVH YDOXHV ZLOO QRW EH
FKDQJHG� KRZHYHU� XQWLO WKH DXWR�WXQLQJ RSHUDWLRQ KDV EHHQ FRPSOHWHG�

2SHUDWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

� ,I DXWR�WXQLQJGRHVQRW FRPSOHWHRU LI WKHJDLQVHW YLDDXWR�WXQLQJ LVQRW VXIILFLHQW� DGMXVW WKHJDLQPDQX�
DOO\ XVLQJ WKH SURFHGXUH LQ ����� 0DQXDOO\ $GMXVWLQJ *DLQ�

�

��� MRJVSHHG

$SSUR[� ��� V $SSUR[� ��� V

2SHUDWLRQ &KDSWHU �
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����� 0DQXDOO\ $GMXVWLQJ *DLQ

0DNH VXUH WKDW &Q��� IRU FRPSHQVDWLRQ JDLQ DGMXVWPHQW LV VHW WR � EHIRUH SHUIRUPLQJ
DXWR�WXQLQJ� 7KLV SDUDPHWHU LV IDFWRU\�VHW WR ��

- *DLQ $GMXVWPHQW )ORZFKDUW
3HUIRUP DXWR�WXQLQJ WR PDWFK WKH ULJLG�
LW\ RI WKH PHFKDQLFDO V\VWHP�

7KH PRWRU KXQWV ZKHQ VHUYR�ORFNHG�
�$FFRPSDQLHG E\ D KXQWLQJ QRLVH��

5DLVH WKH ULJLGLW\ VHOHFWLRQ WR WKH YDOXH
MXVW EHIRUH KXQWLQJ RFFXUV DQG SHUIRUP
DXWR�WXQLQJ�

,QFUHDVH &Q��� �VSHHG ORRS JDLQ� WR D
YDOXH ZKHUH KXQWLQJ GRHVQ·W RFFXU LQ
VHUYR�ORFN�

'HFUHDVH &Q��� �VSHHG ORRS LQWHJUD�
WLRQ WLPH FRQVWDQW� WR D YDOXH ZKHUH
KXQWLQJ GRHVQ·W RFFXU LQ VHUYR�ORFN�

'RHV KXQWLQJ �YLEUDWLRQ� RFFXU
ZKHQ WKH PRWRU LV RSHUDWHG"

5XQ WKH PRWRU DQG PRQLWRU LWV RSHUD�
WLRQ�

:KHQ XVLQJ SRVLWLRQ FRQWURO�
5HGXFH &Q��� �VSHHG FRPPDQG VFDOH�
RU WKH &RQWUROOHU·V SRVLWLRQ ORRS JDLQ WR
D OHYHO ZKHUH RYHUVKRRWLQJ GRHVQ·W RF�
FXU�
:KHQ XVLQJ VSHHG FRQWURO�
6HW &Q��� �VSHHG FRPPDQG VFDOH� WR
PDWFK WKH GHVLUHG QXPEHU RI UHYROX�
WLRQV�

'HFUHDVH WKH ULJLGLW\ VHOHFWLRQ VR
KXQWLQJ GRHVQ·W RFFXU DQG SHUIRUP
DXWR�WXQLQJ�

'HFUHDVH &Q��� �VSHHG ORRS JDLQ��

,QFUHDVH &Q��� �VSHHG ORRS LQWHJUD�
WLRQ WLPH FRQVWDQW��

,QFUHDVH &Q��� �WRUTXH FRPPDQG ILOWHU
WLPH FRQVWDQW��

+$�/$�9�: 0RGHOV�
,QFUHDVH &Q��� �FRPSHQVDWLQJ JDLQ��(QG DGMXVWPHQW�

(QG DGMXVWPHQW�'R FKDUDFWHULVWLFV VXFK DV SRVLWLRQLQJ
WLPH PHHW V\VWHP VSHFLILFDWLRQV"

<(6

12

<(6

<(6

12

12

%

% :KHQ YLEUDWLRQ FDQ·W EH HOLPLQDWHG GHVSLWH
VHYHUDO DGMXVWPHQWV RU SRVLWLRQLQJ LV WRR VORZ�

2SHUDWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

- *DLQ $GMXVWPHQW 6WDQGDUGV
7KH IROORZLQJ WDEOH VKRZV UHIHUHQFH YDOXHV IRU JDLQ DGMXVWPHQW� $GMXVWPHQWV FDQ EH PDGH TXLFNO\ LI
WKHVH YDOXHV DUH XVHG DV VWDQGDUGV� 0DNH WKH LQLWLDO JDLQ VHWWLQJ EDVHG RQ WKH ORDG LQHUWLD�

/RDG LQHUWLD
IDFWRU

6SHHG ORRS JDLQ
&Q��� �+]�

6SHHG ORRS
LQWHJUDWLRQ FRQVWDQW

&Q��� �PV�

3RVLWLRQ ORRS JDLQ
&Q��$ ���V�

&RPPHQWV

� �� �� �� +LJK ULJLGLW\
� �� �� �� )DFWRU\ VHWWLQJ
� ��� �� �� ���
�� ��� �� �� ���
�� ��� �� �� 0RGHUDWH ULJLGLW\
�� ��� ��� �� /RZ ULJLGLW\

1 $GMXVWPHQW 3DUDPHWHUV

- $GMXVWLQJ 6SHHG /RRS *DLQ
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 6SHHG ORRS JDLQ �� +] � WR
�����

$GMXVWV WKH VSHHG ORRS UHVSRQVH�

$V WKH JDLQ LV LQFUHDVHG� WKH VHUYR ULJLGLW\
LV VWUHQJWKHQHG� 7KH JUHDWHU WKH LQHUWLD
UDWH� WKH KLJKHU WKLV LV VHW� ,I WKH JDLQ LV VHW
WRR KLJK� RVFLOODWLRQ ZLOO RFFXU�

:KHQ WKH VSHHG ORRS JDLQ LV PDQLSXODWHG� WKH UHVSRQVH LV DV VKRZQ LQ WKH GLDJUDP EHORZ�

0RWRU VSHHG
�VSHHGPRQLWRU�

2YHUVKRRWVZKHQVSHHG ORRSJDLQ
LV KLJK� �2VFLOODWHV ZKHQ JDLQ LV
WRR KLJK��

:KHQ VSHHG ORRS JDLQ LV ORZ�

7LPH

2SHUDWLRQ &KDSWHU �
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- $GMXVWLQJ WKH 6SHHG /RRS ,QWHJUDWLRQ 7LPH &RQVWDQW
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 6SHHG ORRS LQWHJUD�
WLRQ FRQVWDQW

�� � PV�
���� PV

� WR
������

6SHHG ORRS LQWHJUDWLRQ FRQVWDQW�

$V WKH FRQVWDQW LV LQFUHDVHG� WKH UHVSRQVH
LV VKRUWHQHG DQG WKH UHVLOLHQF\ WRZDUG H[�
WHUQDO IRUFH LV ZHDNHQHG� ,I LW LV VHW WRR
VKRUW� RVFLOODWLRQ ZLOO RFFXU�

7KH XQLW VHW LQ ELW E RI &Q��� �LQWHJUDWLRQ
FRQVWDQW·V XQLW� LV XVHG WR VHW WKH FRQVWDQW�
�+$�/$�9�: 0RGHOV�

:KHQ WKH VSHHG ORRS LQWHJUDWLRQ WLPH FRQVWDQW LVPDQLSXODWHG� WKH UHVSRQVH LVDV VKRZQ LQ WKHGLDJUDP
EHORZ�

0RWRU VSHHG
�VSHHGPRQLWRU�

7LPH

2YHUVKRRWV ZKHQ VSHHG ORRS
LQWHJUDO WLPH FRQVWDQW LV VKRUW�

:KHQ VSHHG ORRS LQWHJUDO WLPH
FRQVWDQW LV ORQJ�

350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� 7RUTXH FRPPDQG
ILOWHU WLPH FRQVWDQW

� ��� PV � WR ��� 6HWV WRUTXH FRPPDQG ILOWHU WLPH FRQVWDQW�

,QFUHDVH WKH WLPH FRQVWDQW WR UHGXFH RV�
FLOODWLRQ GXH WR PDFKLQHU\ UHVRQDQFH IUH�
TXHQF\�

7KH ILOWHU FKDUDFWHULVWLF LV VZLWFKHG XVLQJ
WKH WRUTXH FRPPDQG ILOWHU WLPH FRQVWDQWV�
�+$�/$�9�: 0RGHOV�

&Q��$ 3RVLWLRQ ORRS JDLQ �� ��V � WR ��� )RU VHUYR�ORFN VWUHQJWK DGMXVWPHQW ZKHQ
SRVLWLRQ ORFN IXQFWLRQ LV XVHG� $GMXVW WR
PDWFK PHFKDQLFDO ULJLGLW\�

2SHUDWLRQ &KDSWHU �
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- $GMXVWLQJ WKH &RPSHQVDWLQJ *DLQ
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

([SODQDWLRQ

&Q��� &RPSHQVDWLQJ JDLQ
�+$�/$�9�: 0RG�
HOV�

� ��� � WR ��� 'HFUHDVHV WKH VSHHG ORRS JDLQ E\ WKH VHW
YDOXH ZKHQ D ODUJH WRUTXH LV RXWSXW GXH WR
DFFHOHUDWLRQ� GHFHOHUDWLRQ� HWF�

,QFUHDVLQJ WKH FRPSHQVDWLQJ JDLQ ZLOO UH�
GXFH PRWRU YLEUDWLRQ DQG ZLOO DOVR HQDEOH
VHWWLQJ D ODUJHU VSHHG ORRS JDLQ� DOORZLQJ
IDVWHU SRVLWLRQLQJ� ,QFUHDVLQJ WKH FRPSHQ�
VDWLQJ JDLQ WRR PXFK ZLOO GHOD\ IROORZLQJ
DFFHOHUDWLRQV�GHFHOHUDWLRQV�

$GMXVW WKH FRPSHQVDWLQJ JDLQ RQO\ DIWHU
DGMXVWLQJ WKH VSHHG ORRS JDLQ �&Q���� DQG
WKH VSHHG ORRS LQWHJUDWLRQ FRQVWDQW
�&Q�����

'HSHQGLQJ RQ WKH YDOXHV RI WKH VSHHG ORRS
JDLQ �&Q���� DQG WKH VSHHG ORRS LQWHJUDWLRQ
FRQVWDQW �&Q����� WKH XSSHU OLPLW RI WKH
FRPSHQVDWLQJ JDLQ PD\ EH ��� RU OHVV� $Q
HUURU ZLOO RFFXU LI WKH FRPSHQVDWLQJ JDLQ LV
VHW WRR KLJK�

6HW WKH FRPSHQVDWLQJ JDLQ WR � ZKHQ DXWR�
WXQLQJ� 7KH JDLQ ZLOO QRW EH DGMXVWHG FRU�
UHFWO\ LI WKH FRPSHQVDWLQJ JDLQ LV QRW VHW WR
��

1 %ORFN 'LDJUDP RI WKH 6SHHG�7RUTXH �&XUUHQW� /RRSV

6SHHG
ORRS

&XUUHQW
ORRS

(QFRGHU RXWSXW
(QFRGHU
GLYLGHU UDWH
�� WR
���������

6SHHG
GHWHFWLRQ

0(

&Q���
&Q������

&Q���

&Q���

&Q��$

&RPS�
JDLQ

&Q���
�

�

ï

� �

�

7RUTXH FRPPDQG
YROWDJH
75()

6SHHG FRPPDQG
YROWDJH
5()

7RUTXH
FRPPDQG
VFDOH

6SHHG
FRPPDQG
VFDOH

��

2SHUDWLRQ &KDSWHU �
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����� $GMXVWLQJ &RPPDQG 2IIVHW

8VH WKH IROORZLQJSURFHGXUH WR DGMXVW WKH DQDORJYROWDJHRIIVHWV IRU WKH VSHHGFRPPDQG
DQG WRUTXH FRPPDQG�
&RPPDQG RIIVHW FDQ EH DGMXVWHG HLWKHU DXWRPDWLFDOO\ RU PDQXDOO\�
7KH WRUTXH FRPPDQG·V RIIVHW FDQ·W EH DGMXVWHG PDQXDOO\� VR DGMXVW LW DXWRPDWLFDOO\�

1 $GMXVWLQJ &RPPDQG 2IIVHW $XWRPDWLFDOO\
$XWRPDWLFDGMXVWPHQWRI FRPPDQGRIIVHW LVPDGHSRVVLEOHZKHQ WKHV\VWHPFKHFNPRGH&Q��� LV VHW WR
´���µ 7KH LWHPV LQ SDUHQWKHVHV LQ WKH IROORZLQJ H[SODQDWLRQ LQGLFDWH RSHUDWLRQV XVLQJ WKH +DQG\�W\SH
3DUDPHWHU 8QLW�

F Q ï � � � � ï � �
>�@ >�@

>�@
'DWD

>�@

>�@

'$7$

,QGLFDWHV VHWWLQJV PRGH� 6\VWHP FKHFN PRGH

&RPPDQG RIIVHW DXWRPDWLF
DGMXVWPHQW H[HFXWHG�

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW WKH SDUDPHWHU WR ´���µ �&RPPDQG RIIVHW DXWRPDWLF DGMXVWPHQW�

�� ,QSXW WKH YROWDJH UHTXLUHG WR VHW WKH VSHHG FRPPDQG LQSXW �5()� DQG WKH WRUTXH FRPPDQG LQSXW
�75()� WR ]HUR URWDWLRQ VSHHG DQG ]HUR RXWSXW WRUTXH UHVSHFWLYHO\� �1RUPDOO\ � 9��

�� 3UHVV WKH 02'(�6(7 .H\ WR DXWRPDWLFDOO\ DGMXVW WKH FRPPDQG RIIVHW�

�� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH VHWWLQJV PRGH�

2SHUDWLRQ &KDSWHU �
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1 $GMXVWLQJ &RPPDQG 2IIVHW 0DQXDOO\
0DQXDO DGMXVWPHQW RI FRPPDQG RIIVHW LV PDGH SRVVLEOHZKHQ WKH V\VWHP FKHFNPRGH &Q��� LV VHW WR
´���µ 7KH LWHPV LQ SDUHQWKHVHV LQ WKH IROORZLQJ H[SODQDWLRQ LQGLFDWH RSHUDWLRQV XVLQJ WKH +DQG\�W\SH
3DUDPHWHU 8QLW�

F Q ï � � � � ï � �
>�@ >�@

>�@
'DWD

>�@

>�@

ï � � � �

'$7$

,QGLFDWHV VHWWLQJV PRGH� 6\VWHP FKHFN PRGH

2IIVHW GDWD

6SHHG FRPPDQG LQSXW RIIVHW DGMXVWPHQW GLVSOD\

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW WKH SDUDPHWHU WR ´���µ �&RPPDQG RIIVHW PDQXDO DGMXVWPHQW�

�� 3UHVV WKH 02'(�6(7 .H\ WR FKDQJH WR WKH PDQXDO DGMXVWPHQW GLVSOD\�

�� ,QSXW WKH YROWDJH UHTXLUHG WR VHW WKH VSHHG FRPPDQG LQSXW �5()� WR ]HUR URWDWLRQ VSHHG� �1RUPDOO\
� 9��

�� 8VH WKH 8S DQG 'RZQ .H\V WR DGMXVW WKH RIIVHW�
:KLOH WKH 8S .H\ LV EHLQJ SUHVVHG� WKH RIIVHW LQFUHDVHV LQ WKH IRUZDUG GLUHFWLRQ�
:KLOH WKH 'RZQ .H\ LV EHLQJ SUHVVHG� WKH RIIVHW LQFUHDVHV LQ WKH UHYHUVH GLUHFWLRQ�

�� 3UHVV WKH 02'(�6(7 .H\ WR VDYH WKH RIIVHW GDWD WR PHPRU\ DQG UHWXUQ WR WKH GDWD GLVSOD\�

��� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH VHWWLQJ PRGH�

1RWH :KHQ WKH RIIVHW GDWD GLVSOD\ LQGLFDWHV ]HUR� LW LV QRW QHFHVVDULO\ WKH RSWLPDO DGMXVWPHQW�
)RU VSHHG FRQWURO� PDNH WKH RIIVHW DGMXVWPHQW VR WKDW WKH PRWRU GRHV QRW GULIW �URWDWH DW � 9��
)RU SRVLWLRQ FRQWURO� PDNH WKH RIIVHW DGMXVWPHQW VR WKDW WKH QXPEHU RI SXOVHV LQ WKH HUURU FRXQWHU
LQ WKH FRQWUROOHU LV UHGXFHG�

2SHUDWLRQ &KDSWHU �
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��� 5HJHQHUDWLYH (QHUJ\ $EVRUSWLRQ

5HJHQHUDWLYH HQHUJ\ SURGXFHG DW WLPHV VXFK DV 6HUYRPRWRU GHFHOHUDWLRQ LV DEVRUEHG
E\ WKH 6HUYR'ULYHU·V LQWHUQDO FDSDFLWRUV� WKHUHE\ SUHYHQWLQJDQ LQFUHDVH LQ '& YROWDJH�
,I WKH UHJHQHUDWLYH HQHUJ\ IURP WKH 6HUYRPRWRU EHFRPHV WRR ODUJH� KRZHYHU� DQ RYHU�
YROWDJHHUURU ZLOO RFFXU� ,Q VXFK FDVHV� LW LV QHFHVVDU\ WR FRQQHFW D 5HJHQHUDWLRQ8QLW WR
LQFUHDVH WKH FDSDFLW\ IRU DEVRUELQJ UHJHQHUDWLYH HQHUJ\�

����� &DOFXODWLQJ 5HJHQHUDWLYH (QHUJ\
5HJHQHUDWLYH HQHUJ\ LV SURGXFHG ZKHQ WKH GLUHFWLRQ RI 6HUYRPRWRU URWDWLRQ RU RXWSXW WRUTXH LV UH�
YHUVHG� 7KH PHWKRGV IRU FDOFXODWLQJ UHJHQHUDWLYH HQHUJ\ IRU WKH KRUL]RQWDO DQG YHUWLFDO VKDIWV DUH H[�
SODLQHG EHORZ�

1 +RUL]RQWDO $[OH

0RWRU RSHUDWLRQ

0RWRU RXWSXW
WRUTXH

1RWH ,Q WKH RXWSXW WRUTXH JUDSK� ZKHQ WKH URWDWLRQ GLUHFWLRQ DQG WKH WRUTXH GLUHFWLRQPDWFK LW LV VKRZQ
DV SRVLWLYH�
7KH UHJHQHUDWLYH HQHUJ\ IRU HDFK VHFWLRQ FDQ EH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXODV�

(J�  ��� : 1� : 7'� : W� : ����� � ��ï� >-@
(J�  ��� : 1� : 7'� : W� : ����� � ��ï� >-@

1�� 1�� 5RWDWLRQ VSHHG DW EHJLQQLQJ RI GHFHOHUDWLRQ >U�PLQ@
7'�� 7'�� 'HFHOHUDWLRQ WRUTXH >NJI : FP@
W�� W�� 'HFHOHUDWLRQ WLPH >V@

1RWH 7KHUH LV VRPH ORVV GXH WR ZLQGLQJ UHVLVWDQFH� VR WKH DFWXDO UHJHQHUDWLYH HQHUJ\ ZLOO EH DSSUR[L�
PDWHO\ ��� RI WKH ILJXUH GHULYHG E\ WKH IRUPXOD�

2SHUDWLRQ &KDSWHU �
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7KH PD[LPXP UHJHQHUDWLYH HQHUJ\ IRU WKH 6HUYR 'ULYHU·V LQWHUQDO FDSDFLWRUV RQO\ FDQ EH IRXQG E\
PHDQV RI WKH IROORZLQJ IRUPXOD�

(J  �(J�� (J�� >-@
(J LV WKH ODUJHU RI (J� DQG (J��

:KHQ UHJHQHUDWLYH HQHUJ\ LV DEVRUEHG DW WKH 6HUYR 'ULYHU RQO\� (JPXVW QRW H[FHHG WKH DPRXQW RI UH�
JHQHUDWLYHHQHUJ\ WKDW FDQ EHDEVRUEHGDW WKH6HUYR'ULYHU� ,Q DGGLWLRQ� WKH DYHUDJH UHJHQHUDWLYHSRZ�
HU ZKHQ D 5HJHQHUDWLRQ 8QLW LV FRQQHFWHG FDQ EH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXOD�

3U  �(J� � (J���7 >:@
7� 2SHUDWLRQ F\FOH >V@

(JPXVW QRW H[FHHG WKH PD[LPXP UHJHQHUDWLRQ DEVRUSWLRQ FDSDFLW\ RI WKH 6HUYR 'ULYHU ZKHQ RQO\ WKH
6HUYR'ULYHU LV XVHG WR DEVRUE UHJHQHUDWLYHHQHUJ\�:KHQ D5HJHQHUDWLRQ8QLW LV FRQQHFWHG� WKH DYHU�
DJH UHJHQHUDWLYHSRZHU �3W� PXVW QRW H[FHHG WKH UHJHQHUDWLRQSURFHVVLQJSRZHU ���:� RI WKH 5HJHQ�
HUDWLRQ 8QLW�

&RQQHFW DQ H[WHUQDO UHJHQHUDWLRQ UHVLVWRU ZKHQ WKH UHJHQHUDWLRQ SURFHVVLQJ SRZHU RI WKH 5HJHQHUD�
WLRQ 8QLW ��� :� LV H[FHHGHG� 5HIHU WR ����� $EVRUSWLRQ RI 5HJHQHUDWLYH (QHUJ\ ZLWK WKH ([WHUQDO 5H�
JHQHUDWLRQ 5HVLVWRU IRU GHWDLOV RQ H[WHUQDO UHJHQHUDWLRQ UHVLVWRUV�

1 9HUWLFDO $[OH

0RWRU RSHUDWLRQ

)DOOLQJ

5LVLQJ

0RWRU RXWSXW
WRUTXH

1RWH ,Q WKH RXWSXW WRUTXH JUDSK� ZKHQ WKH URWDWLRQ GLUHFWLRQ DQG WKH WRUTXH GLUHFWLRQPDWFK LW LV VKRZQ
DV SRVLWLYH�
7KH UHJHQHUDWLYH HQHUJ\ IRU HDFK VHFWLRQ FDQ EH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXODV�

(J�  ��� : 1� : 7'� : W� : ����� � ��ï� >-@
(J�  1� : 7/� : W� : ����� � ��ï� >-@
(J�  ��� : 1� : 7'� : W� : ����� � ��ï� >-@

1�� 1�� 5RWDWLRQ VSHHG DW EHJLQQLQJ RI GHFHOHUDWLRQ >U�PLQ@
7'�� 7'�� 7RUTXH ZKHQ GHFOLQLQJ >NJI : FP@
7/�� 'HFHOHUDWLRQ WRUTXH >NJI : FP@

2SHUDWLRQ &KDSWHU �
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W�� W�� 7UDYHO WLPH HTXLYDOHQW WR WRUTXH ZKHQ GHFOLQLQJ >V@
W�� 'HFHOHUDWLRQ WLPH >V@

1RWH 7KHUH LV VRPH ORVV GXH WR ZLQGLQJ UHVLVWDQFH� VR WKH DFWXDO UHJHQHUDWLYH HQHUJ\ ZLOO EH DSSUR[L�
PDWHO\ ��� RI WKH ILJXUH GHULYHG E\ WKH IRUPXOD�

7KH PD[LPXP UHJHQHUDWLYH HQHUJ\ IRU WKH 6HUYR 'ULYHU·V LQWHUQDO FDSDFLWRUV RQO\ FDQ EH IRXQG E\
PHDQV RI WKH IROORZLQJ IRUPXOD�

(J LV WKH ODUJHU RI (J�� (J�� � (J��

:KHQ UHJHQHUDWLYH HQHUJ\ LV DEVRUEHG DW WKH 6HUYR 'ULYHU RQO\� (JPXVW QRW H[FHHG WKH DPRXQW RI UH�
JHQHUDWLYHHQHUJ\ WKDW FDQ EHDEVRUEHGDW WKH6HUYR'ULYHU� ,Q DGGLWLRQ� WKH DYHUDJH UHJHQHUDWLYHSRZ�
HU ZKHQ D 5HJHQHUDWLRQ 8QLW LV FRQQHFWHG FDQ EH IRXQG E\ PHDQV RI WKH IROORZLQJ IRUPXOD�

3U  �(J�� (J�� (J���7 >:@
7� 2SHUDWLRQ F\FOH >V@

(JPXVW QRW H[FHHG WKH PD[LPXP UHJHQHUDWLRQ DEVRUSWLRQ FDSDFLW\ RI WKH 6HUYR 'ULYHU ZKHQ RQO\ WKH
6HUYR'ULYHU LV XVHG WR DEVRUE UHJHQHUDWLYHHQHUJ\�:KHQ D5HJHQHUDWLRQ8QLW LV FRQQHFWHG� WKH DYHU�
DJH UHJHQHUDWLYHSRZHU �3W� PXVW QRW H[FHHG WKH UHJHQHUDWLRQSURFHVVLQJSRZHU ���:� RI WKH 5HJHQ�
HUDWLRQ 8QLW�

&RQQHFW DQ H[WHUQDO UHJHQHUDWLRQ UHVLVWRU ZKHQ WKH UHJHQHUDWLRQ SURFHVVLQJ SRZHU RI WKH 5HJHQHUD�
WLRQ 8QLW ��� :� LV H[FHHGHG� 5HIHU WR ����� $EVRUSWLRQ RI 5HJHQHUDWLYH (QHUJ\ ZLWK WKH ([WHUQDO 5H�
JHQHUDWLRQ 5HVLVWRU IRU GHWDLOV RQ H[WHUQDO UHJHQHUDWLRQ UHVLVWRUV�

����� 6HUYR 'ULYHU $EVRUEDEOH 5HJHQHUDWLYH (QHUJ\

1 5HJHQHUDWLYH (QHUJ\ $EVRUEHG ,QWHUQDOO\
7KH6HUYR'ULYHU DEVRUEV UHJHQHUDWLYHHQHUJ\E\PHDQVRI DQ LQWHUQDOFDSDFLWRU� ,I WKHUH LVPRUH UHJHQ�
HUDWLYHHQHUJ\ WKDQFDQEHDEVRUEHGE\ WKHFDSDFLWRU� DQRYHUYROWDJHHUURUZLOO EHJHQHUDWHGDQGRSHUD�
WLRQ FDQQRW FRQWLQXH� 7KH DPRXQWV RI UHJHQHUDWLYH HQHUJ\ WKDW FDQ EH DEVRUEHG E\ WKH YDULRXV 6HUYR
'ULYHUV DORQH DUH VKRZQ LQ WKH WDEOHV EHORZ� ,I UHJHQHUDWLYH HQHUJ\ H[FHHGLQJ WKHVH YDOXHV LV SUR�
GXFHG� WDNH WKH IROORZLQJ PHDVXUHV�

�&RQQHFW D 5HJHQHUDWLRQ 8QLW �5��$�5*��8$� �5HIHU WR ������� �0RGHOV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV�

� /RZHU WKH RSHUDWLQJ URWDWLRQ VSHHG� �7KH UHJHQHUDWLYH HQHUJ\ LV SURSRUWLRQDO WR WKH VTXDUH RI WKH
URWDWLRQ VSHHG��

� /HQJWKHQ WKH GHFHOHUDWLRQ WLPH� �5HGXFH WKH DPRXQW RI UHJHQHUDWLYH HQHUJ\ SHU XQLW WLPH��

�:KHQ XVLQJ PXOWLSOH D[HV� WKH � WHUPLQDOV FDQ EH FRQQHFWHG WRJHWKHU DQG WKH ï WHUPLQDOV FDQ EH
FRQQHFWHG WRJHWKHU WR XVH UHJHQHUDWLYH HQHUJ\ DV WKH GULYH HQHUJ\ IRU WKH RWKHU D[HV �5HIHU WR
������� �0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV�

2SHUDWLRQ &KDSWHU �
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- ����9$& ,QSXW 7\SH �,QFUHPHQWDO (QFRGHU�
0RGHO $EVRUSWLYH UHJHQ�

HUDWLRQ HQHUJ\ �-�
0D[LPXP DSSOLFDEOH

ORDG LQHUWLD
�[��ï� NJ:P��

5HPDUNV �VHH QRWH 
��

5��'�8$��+�$��8$��9
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ��� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ��� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

1RWH �� 7KH LQSXW YROWDJH LV WKH YDOXH DW ��� 9$&� $V WKH LQSXW YROWDJH LV LQFUHDVHG� WKH DPRXQW RI
UHJHQHUDWLYH HQHUJ\ WKDW FDQ EH DEVRUEHG LV GHFUHDVHG�

1RWH �� )RU 6HUYRPRWRUV ZLWK EUDNHV� DGG WKH EUDNH LQHUWLD WR WKH ORDG LQHUWLD�

1RWH �� 7KLV LV WKH DSSOLFDEOH UDQJH IRU WKH KRUL]RQWDO VKDIW� �1R H[WHUQDO IRUFH VKRXOG EH DSSOLHG��

- ����9$& ,QSXW 7\SH �,QFUHPHQWDO (QFRGHU�
0RGHO $EVRUSWLYH UHJHQ�

HUDWLRQ HQHUJ\ �-�
0D[LPXP DSSOLFDEOH

ORDG LQHUWLD
�[��ï� NJ:P��

5HPDUNV �VHH QRWH 
��

5��'�8$��/�$��8$��:
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
���� :�

���� ��� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/$�8$��:
���� :�

���� ��� 5RWRU LQHUWLD � ��� ����� U�PLQ

1RWH �� 7KH LQSXW YROWDJH LV WKH YDOXH DW ��� 9$&� $V WKH LQSXW YROWDJH LV LQFUHDVHG� WKH DPRXQW RI
UHJHQHUDWLYH HQHUJ\ WKDW FDQ EH DEVRUEHG LV GHFUHDVHG�

1RWH �� )RU 6HUYRPRWRUV ZLWK EUDNHV� DGG WKH EUDNH LQHUWLD WR WKH ORDG LQHUWLD�

1RWH �� 7KLV LV WKH DSSOLFDEOH UDQJH IRU WKH KRUL]RQWDO VKDIW� �1R H[WHUQDO IRUFH VKRXOG EH DSSOLHG��

2SHUDWLRQ &KDSWHU �
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- ����9$& ,QSXW 7\SH �$EVROXWH (QFRGHU�
0RGHO $EVRUSWLYH UHJHQ�

HUDWLRQ HQHUJ\ �-�
0D[LPXP DSSOLFDEOH

ORDG LQHUWLD
�[��ï� NJ:P��

5HPDUNV �VHH QRWH 
��

5��'�8$��+�$��8$��9
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��+�$��8$��9
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

1RWH �� 7KH LQSXW YROWDJH LV WKH YDOXH DW ��� 9$&� $V WKH LQSXW YROWDJH LV LQFUHDVHG� WKH DPRXQW RI
UHJHQHUDWLYH HQHUJ\ WKDW FDQ EH DEVRUEHG LV GHFUHDVHG�

1RWH �� )RU 6HUYRPRWRUV ZLWK EUDNHV� DGG WKH EUDNH LQHUWLD WR WKH ORDG LQHUWLD�

1RWH �� 7KLV LV WKH DSSOLFDEOH UDQJH IRU WKH KRUL]RQWDO VKDIW� �1R H[WHUQDO IRUFH VKRXOG EH DSSOLHG��

- ����9$& ,QSXW 7\SH �$EVROXWH (QFRGHU�
0RGHO $EVRUSWLYH UHJHQ�

HUDWLRQ HQHUJ\ �-�
0D[LPXP DSSOLFDEOH

ORDG LQHUWLD
�[��ï� NJ:P��

5HPDUNV �VHH QRWH 
��

5��'�8$��/�$��8$��:
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
��� :�

��� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/�$��8$��:
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

5��'�8$��/$�8$��:
���� :�

���� ���� 5RWRU LQHUWLD � ��� ����� U�PLQ

1RWH �� 7KH LQSXW YROWDJH LV WKH YDOXH DW ��� 9$&� $V WKH LQSXW YROWDJH LV LQFUHDVHG� WKH DPRXQW RI
UHJHQHUDWLYH HQHUJ\ WKDW FDQ EH DEVRUEHG LV GHFUHDVHG�

1RWH �� )RU 6HUYRPRWRUV ZLWK EUDNHV� DGG WKH EUDNH LQHUWLD WR WKH ORDG LQHUWLD�

1RWH �� 7KLV LV WKH DSSOLFDEOH UDQJH IRU WKH KRUL]RQWDO VKDIW� �1R H[WHUQDO IRUFH VKRXOG EH DSSOLHG��

1 5DQJH IRU $EVRUELQJ 5HJHQHUDWLYH (QHUJ\
7KH UHODWLRQVKLS EHWZHHQ URWDWLRQ VSHHG DQG WKH ORDG LQHUWLD WKDW FDQ EH DEVRUEHG E\ D 6HUYR 'ULYHU
DORQH LVVKRZQ LQ WKHGLDJUDPVEHORZ� ,I D6HUYR'ULYHU LVRSHUDWHGRXWVLGHRI WKLV UDQJH�D5HJHQHUDWLRQ
8QLWPXVW EH FRQQHFWHG�7KHVHGLDJUDPVVKRZ WKH DSSOLFDEOHUDQJH IRU WKH KRUL]RQWDO VKDIW� ,I DQ H[WHU�
QDO IRUFHDFWV LQ WKH VDPHGLUHFWLRQDV WKH6HUYRPRWRU URWDWLRQ� GXH WR IDFWRUV VXFKDV WKH IDOO WLPH RQ WKH
YHUWLFDO VKDIW� EH VXUH WRPHDVXUH WKH UHJHQHUDWLYHHQHUJ\DQGFKHFN WR VHH WKDW WKH DPRXQW WKDW FDQEH
DEVRUEHG LV QRW H[FHHGHG�

2SHUDWLRQ &KDSWHU �
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- ,QFUHPHQWDO (QFRGHU
5��'�8$��+�$���8$��+�$���8$��+�$���8$��9��8$��9��8$��9 ��� :� �� :� ��� :�
5��'�8$��/�$���8$��/�$���8$��/�$���8$��:��8$��:��8$��: ��� :� �� :�
��� :�

$SSOLFDEOH ORDG LQHUWLD
����ï�NJ:P��

���: ��� � ��ï�NJ:P�

��: ���� � ��ï�NJ:P�

��: ���� � ��ï�NJ:P�

5RWDWLRQ VSHHG �U�PLQ�

- ,QFUHPHQWDO (QFRGHU
5��'�8$��+�$���8$��9 ���� :�
5��'�8$��/�$���8$��: ���� :�

$SSOLFDEOH ORDG LQHUWLD
����ï�NJ:P��

���: ���� � ��ï�NJ:P�

����

5RWDWLRQ VSHHG �U�PLQ�

2SHUDWLRQ &KDSWHU �
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- ,QFUHPHQWDO (QFRGHU
5��'�8$��+�$���8$��9 ���� :�
5��'�8$��/$��8$��: ���� :�

$SSOLFDEOH ORDG LQHUWLD
����ï�NJ:P��

���:� ���: ��� � ��ï�NJ:P�

���

5RWDWLRQ VSHHG �U�PLQ�

8$��/$
8$��:

8$��+�$�
8$��9

- ,QFUHPHQWDO (QFRGHU
5��'�8$��+�$���8$��9 ���� :�

$SSOLFDEOH ORDG LQHUWLD
����ï�NJ:P��

���: ���� � ��ï�NJ:P�

���

5RWDWLRQ VSHHG �U�PLQ�

2SHUDWLRQ &KDSWHU �
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- $EVROXWH (QFRGHU
5��'�8$��+�$���8$��+�$���8$��+�$���8$��9��8$��9��8$��9 ��� :� �� :� ��� :�
5��'�8$��/�$���8$��/�$���8$��/�$���8$��:��8$��:��8$��: ��� :� �� :�
��� :�

$SSOLFDEOH ORDG LQHUWLD

5RWDWLRQ VSHHG �U�PLQ�

- $EVROXWH (QFRGHU
5��'�8$��+�$���8$��9 ���� :�
5��'�8$��/�$���8$��: ���� :�

$SSOLFDEOH ORDG LQHUWLD

5RWDWLRQ VSHHG �U�PLQ�

2SHUDWLRQ &KDSWHU �
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- $EVROXWH (QFRGHU
5��'�8$��+�$���8$��9 ���� :�
5��'�8$��/$��8$��: ���� :�

$SSOLFDEOH ORDG LQHUWLD

5RWDWLRQ VSHHG �U�PLQ�

- $EVROXWH (QFRGHU
5��'�8$��+�$���8$��9 ���� :�

$SSOLFDEOH ORDG LQHUWLD

5RWDWLRQ VSHHG �U�PLQ�

2SHUDWLRQ &KDSWHU �
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����� $EVRUSWLRQ RI 5HJHQHUDWLYH (QHUJ\ ZLWK WKH ([WHUQDO
5HJHQHUDWLRQ 5HVLVWRU �0RGHOV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\
6WDQGDUGV�

&RQQHFW RQH RU PRUH H[WHUQDO UHJHQHUDWLRQ UHVLVWRUV ZKHQ D 5HJHQHUDWLRQ 8QLW
�5��$�5*��8$� FDQQRW DEVRUE DOO RI WKH UHJHQHUDWLYH HQHUJ\� 5HPRYH WKH VKRUW EDU
IURP EHWZHHQ WKH 5* DQG -3 WHUPLQDOV RQ WKH 5HJHQHUDWLRQ8QLW DQG FRQQHFW WKH UHVLV�
WRU EHWZHHQ WKH3DQG5* WHUPLQDOV�&RQQHFWLQJWR WKHZURQJ WHUPLQDOVPD\ GHVWUR\ WKH
5HJHQHUDWLRQ 8QLW� VR FRQQHFW WKH UHVLVWRU FDUHIXOO\� �7KH 5HJHQHUDWLRQ 8QLW GRHV QRW
FRQIRUP WR (& 'LUHFWLYHV��
7KHH[WHUQDO UHJHQHUDWLRQUHVLVWRUZLOO KHDW WRDSSUR[LPDWHO\���E&�'RQRW LQVWDOO LW QHDU
GHYLFHVRUZLULQJ WKDW LV VHQVLWLYH WR KHDW� ,QVWDOO KHDW UDGLDWLRQSODWHVVXLWDEOH WR WKH UDGL�
DWLRQ FRQGLWLRQV�

1 ([WHUQDO 5HJHQHUDWLRQ 5HVLVWRUV

- 0RGHOV
0RGHO 5HVLVWDQFH 1RPLQDO

FDSDFLW\
5HJHQHUDWLRQ
DEVRUSWLRQ DW

���E&

+HDW
UDGLDWLRQ
FRQGLWLRQV

7KHUPDO VZLWFK
RXWSXW VSHFLILFDWLRQV

5��$�55�����6 ��W ��� ��� : �� : W��� � P���
�63&&�

2SHUDWLQJ
WHPSHUDWXUH� ���E&
1�&� FRQWDFW

- &RPELQLQJ ([WHUQDO 5HJHQHUDWLRQ 5HVLVWRUV
,WHP 5HJHQHUDWLRQ DEVRUSWLRQ FDSDFLW\

�� : ��� :
&RPELQLQJ H[WHUQDO
UHJHQHUDWLRQ
UHVLVWRUV

1RWH 8VH D FRPELQDWLRQZLWK DQ DEVRUSWLRQ FDSDFLW\ ODUJHU WKDQ WKH DYHUDJH UHJHQHUDWLYH SRZHU �3U��

- 'LPHQVLRQV �8QLW� PP�
7KHUPDO VZLWFK RXWSXW

2SHUDWLRQ &KDSWHU �
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1 :LULQJ ([WHUQDO 5HJHQHUDWLRQ 5HVLVWRUV
5HPRYH WKH VKRUW EDU IURPEHWZHHQ WKH5*DQG-3 WHUPLQDOVRQ WKH5HJHQHUDWLRQ8QLW DQG FRQQHFW WKH
UHVLVWRU�V� EHWZHHQ WKH 3 DQG 5* WHUPLQDOV�

([WHUQDO UHJHQHUDWLRQ UHVLVWRU

6KRUW EDU

1RWH 7KH WKHUPDO VZLWFK RXWSXW PXVW EH FRQQHFWHG LQ WKH VDPH ZD\ DV WKH $/0 RXWSXW IURP WKH 5H�
JHQHUDWLRQ 8QLW� L�H�� VR WKDW SRZHU VXSSO\ LV EURNHQ ZKHQ WKH FRQWDFWV RSHQ�

����� 3URFHVVLQJ 5HJHQHUDWLYH (QHUJ\ ZLWK 0XOWLSOH $[HV
�0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV�

:KHQ XVLQJ PXOWLSOH D[HV� WKH � WHUPLQDOV RQ WKH 6HUYR 'ULYHUV FDQ EH FRQQHFWHG WR�
JHWKHU DQG WKHï WHUPLQDOV FDQEH FRQQHFWHG WRJHWKHU WR XVH UHJHQHUDWLYHHQHUJ\DV WKH
GULYH HQHUJ\ IRU WKH RWKHU D[HV� WKXV DEVRUELQJ WKH HQHUJ\� 6HUYR 'ULYHUV ZLWK GLIIHUHQW
SRZHU VXSSO\ YROWDJHV� KRZHYHU� FDQQRW EH FRQQHFWHG� $OVR� UHJHQHUDWLRQ DEVRUSWLRQ
FDSDFLW\ZLOO QRW EH LQFUHDVHGZKHQDOO D[HV VLPXOWDQHRXVO\SURGXFH UHJHQHUDWLYHHQHU�
J\�

2SHUDWLRQ &KDSWHU �
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1 :LULQJ 0HWKRG �([DPSOH IRU � $[HV�

$[LV � $[LV � $[LV �

1RWH �� 'R QRW RSHQ RU FORVH WKH FRQQHFWLRQVEHWZHHQ WKH � RU ï WHUPLQDOV ZKLOH SRZHU LV EHLQJ VXS�
SOLHG� 7KH 8QLWV PD\ EH GHVWUR\HG�

1RWH �� 'R QRW FRQQHFW 6HUYR 'ULYHUV WKDW DUH XVLQJ GLIIHUHQW SRZHU VXSSO\ YROWDJHV� 7KH 8QLWV PD\
EH GHVWUR\HG�

5HJHQHUDWLRQ DEVRUSWLRQ FDSDFLW\ ZLOO QRW EH LQFUHDVHG ZKHQ DOO D[HV VLPXOWDQHRXVO\ SURGXFH UHJHQ�
HUDWLYH HQHUJ\� 7DNH RQH RU PRUH RI WKH IROORZLQJ PHWKRGV LI WKLV RFFXUV�

�5HGXFH WKH QXPEHU RI URWDWLRQV EHLQJ XVHG� �5HJHQHUDWLYH HQHUJ\ LV GLUHFWO\ SURSRUWLRQDO WR WKH
VTXDUH RI WKH QXPEHU RI URWDWLRQV��

� ,QFUHDVH WKH GHFHOHUDWLRQ WLPH� �7KLV ZLOO UHGXFH WKH UHJHQHUDWLYH HQHUJ\ SHU XQLW WLPH��

2SHUDWLRQ &KDSWHU �
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&KDSWHU �

$SSOLFDWLRQ
��� $EVROXWH (QFRGHU 6HWXS DQG %DWWHU\

5HSODFHPHQW
��� 8VLQJ 'LVSOD\V
��� 8VLQJ WKH 0RQLWRU 2XWSXW
��� 3URWHFWLYH DQG 'LDJQRVWLF )XQFWLRQV
��� 7URXEOHVKRRWLQJ
��� 3HULRGLF 0DLQWHQDQFH
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��� $EVROXWH (QFRGHU 6HWXS DQG %DWWHU\ 5HSODFHPHQW

7KLV VHFWLRQGHVFULEHV WKH DEVROXWHHQFRGHU VHWXSPHWKRG DQG WKH EDWWHU\ UHSODFHPHQW
PHWKRG�

����� 6HWXS
6HWXS LV UHTXLUHG WR VHW WKH DPRXQW RI PDFKLQH URWDWLRQ WR ]HUR IRU WULDO RSHUDWLRQ RI WKH 6HUYRPRWRU RU
ZKHQ WKH DEVROXWHHQFRGHU KDVEHHQ OHIW GLVFRQQHFWHGIURP WKH EDWWHU\ IRU PRUH WKDQ WZRGD\V� �7KLV LV
EHFDXVH WKH YROWDJH RI WKH FDSDFLWRU LQVLGH WKH DEVROXWH HQFRGHU ZLOO GURS LI D EDWWHU\ LV QRW FRQQHFWHG
IRU PRUH WKDQ WZR GD\V� SRVVLEO\ LQWHUIHULQJ ZLWK WKH SURSHU RSHUDWLRQ RI LQWHUQDO HOHPHQWV��

1 6HWXS 0HWKRG
3HUIRUP WKH IROORZLQJ SURFHGXUH FDUHIXOO\� 0LVWDNHV PD\ OHDG WR HUURUV LQ WKH VHWXS�

�� :LUH WKH 6HUYR 'ULYHU� 6HUYRPRWRU� DQG HQFRGHU FRUUHFWO\ LI WKH\ DUH QRW DOUHDG\ ZLUHG FRUUHFWO\�

�� &RQQHFW WKH EDWWHU\�

�� 7XUQ RQ SRZHU WR WKH 6HUYR 'ULYHU�

�� 7XUQ21 WKH6(1VLJQDO �&Q�����:KHQ WKH6(1VLJQDO WXUQV21� �9ZLOOEH VXSSOLHGWR WKHHQFRGHU�
�,I WKHUH LV QR 6(1 VLJQDO� WKHQ WXUQ RQ WKH &Q��� ELW � LQ WKH 6HUYR 'ULYHU��

�� :DLW DW OHDVW �PLQXWHV WR DOORZ WLPH IRU WKH EDFNXSFDSDFLWRU WR EH FKDUJHG�$Q DODUPZLOO EH JHQHU�
DWHG IRU WKH HQFRGHU DW WKLV WLPH�

�� 7XUQ RII SRZHU WR WKH 6HUYR 'ULYHU�

�� 6KRUW WHUPLQDOV �� DQG �� RQ WKH HQFRGHU FRQQHFWRU WR WKH PRWRU IRU � WR � VHFRQGV �VHH IROORZLQJ
GLDJUDP��

0RGHOV &RQIRUPLQJ WR
8/�F8/ 6WDQGDUGV DQG
0RGHOV 1RW &RQIRUPLQJ
WR $Q\ 6WDQGDUGV

0RGHOV &RQIRUPLQJ WR
(& 'LUHFWLYHV

�� 5HPRYH WKH VKRUW EHWZHHQ WHUPLQDOV �� DQG ���

�� 7XUQ SRZHU RQ WR WKH 6HUYR 'ULYHU�

��� 7XUQ 21 WKH 6(1 VLJQDO� ,I QR HUURU RFFXUV� WKH VHWXS KDV EHHQ FRPSOHWHG� �,I &Q��� ELW ZDV WXUQHG
RQ LQ VWHS �� WKHQ PDNH VXUH WR WXUQ LW RII��

��� ,I DQ DODUP �$���� RFFXUV� UHSHDW WKLV SURFHGXUH IURP WKH EHJLQQLQJ�

1RWH �� :KHQ WKH &9����06������� RU &���+�0&��� 0RWLRQ &RQWURO 8QLW LV FRQQHFWHG� SHUIRUP
WKH VHWXS QHDU WKH PHFKDQLFDO RULJLQDO�

1RWH �� $Q HUURU ZLOO RFFXU LV WKH DEVROXWH YDOXH GDWD H[FHHGV ������� SXOVHV ZKHQ WKH
&9����06������� RU &���+�0&��� 0RWLRQ &RQWURO 8QLW LV FRQQHFWHG

$SSOLFDWLRQ &KDSWHU �
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����� %DWWHU\

1 /LWKLXP %DWWHU\
$EDWWHU\PXVW EH XVHG WR EDFNXS WKH SRVLWLRQGDWDZKHQSRZHU LV QRW VXSSOLHG WR DQ DEVROXWHHQFRGHU�
8VH RQH RI WKH IROORZLQJ EDWWHULHV�

0DQXIDFWXUHU 0RGHO 9ROWDJH (OHFWULFDO
FDSDFLW\

5HPDUNV

7RVKLED (5�9 ��� 9 ����� P$:K 2QH EDWWHU\�6HUYR 'ULYHU
3UHGLFWHG OLIH� $SSUR[� �� \HDUV�

+LWDFKL 0D[HOO (5� ��� 9 ����� P$:K 2QH EDWWHU\�6HUYR 'ULYHU
3UHGLFWHG OLIH� $SSUR[� �� \HDUV�

20521 �PDGH E\ +LWDFKL
0D[HOO�

&����%$7��
�(5������

��� 9 ����� P$:K 2QH EDWWHU\�6HUYR 'ULYHU
3UHGLFWHG OLIH� $SSUR[� � \HDUV�

1RWH 7KHEDWWHU\ YROWDJH LV QRWPRQLWRUHG LQWHUQDOO\ZKHQSRZHU LV QRW VXSSOLHG WR WKH6HUYR'ULYHU� 'R
QRW OHW WKH YROWDJHGURSEHORZ���9� ,I UHTXLUHGE\ WKHV\VWHP IRU SURSHURSHUDWLRQ� LQVWDOOD YROWDJH
GURS GHWHFWLRQ FLUFXLW RU PRQLWRU�

1 5HSODFLQJ WKH %DWWHU\
7KH IROORZLQJSURFHGXUHFDQEHXVHG WR UHSODFH WKHEDWWHU\ZLWKRXW ORRVLQJ WKHHQFRGHU URWDWLRQDPRXQW
GDWD�

�� 7XUQ RQ SRZHU WR WKH 6HUYR 'ULYHU�

�� 7XUQ 21 WKH 6(1 VLJQDO DQG ZDLW IRU � PLQXWHV IRU WKH FDSDFLWRU LQVLGH WKH HQFRGHU WR FKDUJH�

�� 7XUQ RII SRZHU WR WKH 6HUYR 'ULYHU�

�� 5HSODFH WKH EDWWHU\�

7KH EDWWHU\ LV FRQQHFWHG EHWZHHQ SLQV �� DQG �� RI WKH 6HUYR 'ULYHUV FRQWURO ,�2 FRQQHFWRU �&1���
��� %$7 � LQSXW IRU WKH EDFNXS EDWWHU\ �FRQQHFW D ��� WR ����9'& EDWWHU\��
���%$7*1' ï LQSXW IRU WKH EDFNXS EDWWHU\ �EDFNXS EDWWHU\ JURXQG�

1RWH �� 7KH HQFRGHU FDQ EH OHIW ZLWKRXW D EDWWHU\ IRU WZR GD\V DIWHU WKH DERYH VWHS ��� DERYH� LV SHU�
IRUPHG�

1RWH �� 'R QRW VKRUW WKH � DQG ï WHUPLQDOV ZKHQ UHSODFLQJ WKH EDWWHU\�

1RWH �� :KHQ FXWWLQJ WKH OHDGZLUHV IURP WKH EDWWHU\� FXW WKHP VHSDUDWHO\� QHYHU WRJHWKHU� 7KH WHUPL�
QDOV ZLOO EH VKRUWHG LI WKH OHDG ZLUHV DUH FXW DW WKH VDPH WLPH� SRVVLEO\ FDXVLQJ VSDUNV�

1RWH �� 'LVSRVH RI WKH XVHG EDWWHU\ XVLQJ WKH VSHFLILHGPHWKRGV� 1HYHU LQFLQHUDWH RU WKURZ WKH EDW�
WHU\ LQWR ILUH� LW PD\ H[SORGH�

$SSOLFDWLRQ &KDSWHU �
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��� 8VLQJ 'LVSOD\V

����� 'LVSOD\ )XQFWLRQV

20521 8�VHULHV $& 6HUYRPRWRUV KDYH XQLTXH VHUYR VRIWZDUH WKDW HQDEOHV TXDQWLWD�
WLYHPRQLWRULQJ LQ UHDO WLPH� RQ GLJLWDO GLVSOD\V�RI FKDQJHV LQ D YDULHW\ RI FKDUDFWHULVWLFV�
8VH WKHVH GLVSOD\V IRU FKHFNLQJ WKH YDULRXV FKDUDFWHULVWLFV GXULQJ RSHUDWLRQ�

1 6HUYR 'ULYHU 'LVSOD\V
7KHUH DUH WZR /(' LQGLFDWRUV RQ WKH 6HUYR 'ULYHU LWVHOI� 2QH LV IRU WKH SRZHU VXSSO\ DQG DQRWKHU LV IRU
DODUPV�

6\PERO 1DPH )XQFWLRQ
3:5 3RZHU VXSSO\ LQGLFDWRU /LW ZKHQ $& SRZHU VXSSO\ LV

QRUPDO�
$/0 $ODUP LQGLFDWRU /LW ZKHQ HUURU RFFXUV�

1 3DUDPHWHU 8QLW 'LVSOD\V
:KHQ D 3DUDPHWHU 8QLW LV FRQQHFWHG� PRQLWRULQJ FDQ EH FRQGXFWHG E\ PHDQV RI D ��GLJLW ��VHJPHQW
/('�

'LVSOD\ DUHD
���VHJPHQW /('�

5��$�35��8 +DQG\ 7\SH 5��$�35��8 0RXQWHG 7\SH

3RZHU VXSSO\ LQGLFDWRU

$ODUP LQGLFDWRU

$SSOLFDWLRQ &KDSWHU �
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1 3DUDPHWHU 8QLW .H\ )XQFWLRQV
7KH FRQWHQWV GLVSOD\HG E\ WKH 3DUDPHWHU 8QLW FDQ EH FKDQJHG E\ NH\ RSHUDWLRQV�

+DQG\ W\SH
5��$�35��8

0RXQWHG W\SH
5��$�35��8

)XQFWLRQ

5(6(7 � $ODUP UHVHW

0RGH VZLWFKLQJ� GDWD PHPRU\

6(592 '$7$
6HUYR 21�2)) GXULQJ MRJ RSHUDWLRQV

'$7$ '$7$
6ZLWFKLQJ EHWZHHQ SDUDPHWHU GLVSOD\
DQG GDWD GLVSOD\� GDWD PHPRU\
,QFUHPHQWV SDUDPHWHU QXPEHUV DQG
GDWD YDOXHV�
'HFUHPHQWV SDUDPHWHU QXPEHUV DQG
GDWD YDOXHV�
/HIW VKLIW IRU RSHUDWLRQ GLJLWV

5LJKW VKLIW IRU RSHUDWLRQ GLJLWV

1 7\SHV RI 0RGHV
7KHUHDUH IRXU W\SHVRIPRGHV IRU 3DUDPHWHU8QLW GLVSOD\V�7KH IXQFWLRQV LQHDFKPRGHDUHVKRZQ LQ WKH
IROORZLQJ WDEOH�

0RGH )XQFWLRQ
6WDWXV GLVSOD\ PRGH %LW GLVSOD\ �LQGLFDWLQJ LQWHUQDO VWDWXV YLD LQGLFDWRUV��

3RZHU VXSSO\ 21 GLVSOD\� EDVH EORFN� VSHHG FRQIRUPLW\� URWDWLRQ GHWHFWLRQ DQG
FXUUHQW OLPLW GHWHFWLRQ� LQSXWWLQJ VSHHG FRPPDQG� LQSXWWLQJ WRUTXH FRPPDQG

6\PERO GLVSOD\ �LQGLFDWLQJ LQWHUQDO VWDWXV YLD ��GLJLW ��VHJPHQW GLVSOD\�
%DVH EORFN� RSHUDWLQJ� IRUZDUG URWDWLRQ SURKLELWHG� UHYHUVH URWDWLRQ SURKLELWHG� DODUP
GLVSOD\

6HWWLQJV PRGH 6\VWHP FKHFN� -RJ RSHUDWLRQV� FRPPDQG RIIVHW DXWRPDWLF DGMXVWPHQW� DODUP KLVWR�
U\ GDWD FOHDU� FRPPDQG RIIVHW PDQXDO DGMXVWPHQW� PRWRU SDUDPH�
WHUV FKHFN� DXWR�WXQLQJ

6HWWLQJ DQG FKHFNLQJ VHWXS SDUDPHWHUV
6HWWLQJ DQG FKHFNLQJ XVHU SDUDPHWHUV

0RQLWRU PRGH 6SHHG IHHGEDFN� VSHHG FRPPDQGV� WRUTXH FRPPDQGV� QXPEHU RI SXOVHV IURP 8�
SKDVH� HOHFWULFDO DQJOH� LQWHUQDO VWDWXV ELW GLVSOD\

$ODUP KLVWRU\ GLVSOD\
PRGH

'LVSOD\V FRQWHQWV RI DODUPV WKDW KDYH EHHQ SUHYLRXVO\ JHQHUDWHG �XS WR D PD[LPXP
RI ����

$SSOLFDWLRQ &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



���

1 &KDQJLQJ WKH 0RGH
8VH WKH 02'(�6(7 .H\ WR FKDQJH IURP RQH PRGH WR DQRWKHU�

ï� E E F Q ï � � X Q ï � � � ï D�� �

3RZHU 21
6WDWXV GLVSOD\
PRGH 6HWWLQJV PRGH 0RQLWRU PRGH

$ODUP KLVWRU\
GLVSOD\ PRGH

�'LVSOD\ H[DPSOH�

����� 6WDWXV 'LVSOD\ 0RGH
7KHVWDWXVGLVSOD\PRGH LV HQWHUHGZKHQSRZHULQJXSRU E\PHDQVRI WKH02'(�6(7.H\� ,Q WKH VWDWXV
GLVSOD\ PRGH� 6HUYR 'ULYHU VWDWXV LV GLVSOD\HG LQ WZR ZD\V� ELW GDWD DQG V\PEROV� 7KHVH GLVSOD\V DUH
VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�

E E

5RWDWLRQ GHWHFWHG�&XUUHQW OLPLW GHWHFWHG

6SHHGFRQIRUPLW\ ,QSXWWLQJ VSHHG FRPPDQG

%DVH EORFN

3RZHU VXSSO\ 21 ,QSXWWLQJ WRUTXH FRPPDQG

%LW GDWD GLVSOD\ 6\PERO GLVSOD\

1 %LW 'DWD 'LVSOD\ &RQWHQWV
%LW GDWD &RQWHQWV

3RZHU VXSSO\ 21 /LW ZKHQ 6HUYR 'ULYHU SRZHU VXSSO\ LV 21�
%DVH EORFN /LW GXULQJ EDVH EORFN �QR SRZHU WR PRWRU�� GLPPHG ZKHQ VHUYR LV 21�
6SHHG FRQIRUPLW\ /LW ZKHQ WKH PRWRU URWDWLRQ VSHHG UHDFKHV WKH VSHHG FRPPDQG YDOXH�
5RWDWLRQ GHWHFWLRQ �FXUUHQW
OLPLW GHWHFWLRQ �6HH QRWH��

/LW ZKHQ WKH PRWRU URWDWLRQ VSHHG LV HTXDO WR RU JUHDWHU WKDQ WKH URWDWLRQ VSHHG
IRU PRWRU URWDWLRQ GHWHFWLRQ �&Q��E��� �
/LW ZKHQ D WRUTXH FRPPDQG LV OLPLWHG E\ WKH WRUTXH OLPLW YDOXH �&Q���� �� RU
&Q���� �� RU WKH OLPLW YDOXH IURP 75()��

,QSXWWLQJ VSHHG FRPPDQG /LW ZKHQ D VSHHG FRPPDQG LQSXW PHHWV WKH URWDWLRQ VSHHG IRU PRWRU URWDWLRQ
GHWHFWLRQ �&Q��E��

,QSXWWLQJ WRUTXH FRPPDQG /LW ZKHQ D WRUTXH FRPPDQG DW OHDVW ��� RI WKH UDWHG WRUTXH LV LQSXW�

1RWH 7KH VHWWLQJRI ELW QR� � LQ VHWXS SDUDPHWHU QR� � �&Q���� GHWHUPLQHVZKHWKHU URWDWLRQ GHWHFWLRQRU
FXUUHQW OLPLW GHWHFWLRQ ZLOO EH RXWSXW�

$SSOLFDWLRQ &KDSWHU �
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1 6\PERO 'LVSOD\ &RQWHQWV
6\PERO GLVSOD\ &RQWHQWV
EE %DVH EORFN �QR SRZHU WR PRWRU�
U8Q 2SHUDWLQJ
S�W )RUZDUG URWDWLRQ SURKLELWHG
Q�W 5HYHUVH URWDWLRQ SURKLELWHG
D�PP $ODUP GLVSOD\ �5HIHU WR DODUP WDEOH��

����� 0RQLWRU 0RGH �8Q��

1 7\SHV RI 0RQLWRULQJ
,Q PRQLWRU PRGH� VL[ W\SHV RI PRQLWRULQJ FDQ EH FDUULHG RXW�

0RQLWRU QR� 0RQLWRU FRQWHQWV 8QLW ([SODQDWLRQ
�� 6SHHG IHHGEDFN U�PLQ 'LVSOD\V DFWXDO URWDWLRQ VSHHG RI PRWRU�
�� 6SHHG FRPPDQG U�PLQ 'LVSOD\V FRPPDQG WR VSHHG ORRS� )RU DQDORJ VSHHG FRQ�

WURO� WKH FRPPDQG YROWDJH LV FRQYHUWHG WR U�PLQ IRU GLVSOD\�
�� 7RUTXH FRPPDQG � 7KH FRPPDQG WR WKH FXUUHQW ORRS LV GLVSOD\HG DV ���� RI

WKH UDWHG WRUTXH� )RU WRUTXH FRQWURO� WKH FRPPDQG YROWDJH
LV FRQYHUWHG WR � IRU GLVSOD\�

�� 1XPEHU RI SXOVHV
IURP 8�SKDVH
HGJH

3XOVHV 7KH QXPEHU RI SXOVHV IURP WKH 8�SKDVH HGJH LV GLVSOD\HG
LQ XQLWV RI HQFRGHU UHVROXWLRQ�

,QFUHPHQWDO HQFRGHU� 1XPEHU RI SXOVHV SHU ��� WXUQ GLV�
SOD\HG DV ����� SXOVHV�

$EVROXWH HQFRGHU� 1XPEHU RI SXOVHV SHU ��� WXUQ GLVSOD\HG
DV ����� SXOVHV�

(UURU IDFWRU� �� SXOVHV�
�� (OHFWULFDO DQJOH 'HJUHHV 'LVSOD\V WKH HOHFWULFDO DQJOH RI WKH PRWRU�
�� ,QWHUQDO VWDWXV ELW

GLVSOD\
��� 'LVSOD\V 6HUYR 'ULYHU LQWHUQDO LQIRUPDWLRQ DV HLWKHU OLW RU

QRW OLW�

1 2SHUDWLRQ LQ 0RQLWRU 0RGH
,Q RUGHU WR FRQGXFWPRQLWRULQJ� ILUVW JR LQWRPRQLWRUPRGHDQG WKHQVHW WKHPRQLWRU QXPEHUDQGSUHVV WKH
'$7$ .H\� 7KH LWHPV LQ SDUHQWKHVHV LQ WKH IROORZLQJ H[SODQDWLRQ LQGLFDWH RSHUDWLRQV XVLQJ WKH +DQG\�
W\SH 3DUDPHWHU 8QLW�

X Q ï � � � � � �

>�@

>�@

'$7$

'$7$

0RQLWRU PRGH 0RQLWRU QR� 0RQLWRU GDWD

�� 3UHVV WKH 02'(�6(7 .H\ WR JR LQWR PRQLWRU PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ �DQG 5LJKW DQG /HIW� .H\V� VHW WKH PRQLWRU QXPEHU�

$SSOLFDWLRQ &KDSWHU �
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�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH PRQLWRU GDWD�

�� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH PRQLWRU QXPEHU GLVSOD\�

�� 3UHVV WKH 02'(�6(7 .H\ WR PRYH IURP PRQLWRU PRGH WR DODUP KLVWRU\ GLVSOD\ PRGH�

1 ,QWHUQDO 6WDWXV %LW 'LVSOD\ �8Q����
,QWHUQDO VWDWXV LV GLVSOD\HGE\��VHJPHQW ELW OLJKWLQJ�7KHELW QXPEHU DOORFDWLRQ LV VKRZQ LQ WKH IROORZLQJ
GLDJUDP�

��

��

��

��

��

��

��

��

�

�

�

��

�

�

�

��

�

�

�

��

%LW QR� 6\PERO &RQWHQWV
� $/0 /LW ZKHQ DODUP LV JHQHUDWHG�
� '%21 /LW GXULQJ G\QDPLF EUDNH RSHUDWLRQ�
� ',5 /LW ZKHQ LQ UHYHUVH URWDWLRQ PRGH �ZKHQ &Q��� ELW QR� �  ���
� 7*21�&/,07 /LW ZKHQ WKH PRWRU URWDWLRQ VSHHG LV HTXDO WR RU JUHDWHU WKDQ WKH URWDWLRQ VSHHG

IRU PRWRU URWDWLRQ GHWHFWLRQ �&Q��E�� /LW ZKHQ D WRUTXH FRPPDQG LV OLPLWHG E\
WKH WRUTXH OLPLW YDOXH �&Q���� �� RU &Q���� �� RU WKH OLPLW YDOXH IURP 75()��

� 9&03 /LW ZKHQ WKH PRWRU URWDWLRQ VSHHG UHDFKHV WKH VSHHG FRPPDQG YDOXH�
� 3&21 /LW ZKHQ WKH VSHHG FRQWURO ORRS LV LQ 3 FRQWURO�
� 3&/�63'� /LW ZKHQ IRUZDUG URWDWLRQ FXUUHQW OLPLW � VSHHG VHOHFWLRQ FRPPDQG � �&1����� LV

21�
� 1&/�63'� /LW ZKHQ UHYHUVH URWDWLRQ FXUUHQW OLPLW � VSHHG VHOHFWLRQ FRPPDQG � �&1����� LV

21�
� 6921 /LW ZKHQ PRWRU LV UHFHLYLQJ SRZHU�
�� $ (QFRGHU $ SKDVH �+$�/$�9�: 0RGHOV� /LW ZKHQ WKHUH LV D VLJQDO� +�/ 0RGHOV�

1RW OLW ZKHQ WKHUH LV D VLJQDO��
�� % (QFRGHU % SKDVH �+$�/$�9�: 0RGHOV� /LW ZKHQ WKHUH LV D VLJQDO� +�/ 0RGHOV�

1RW OLW ZKHQ WKHUH LV D VLJQDO��
�� = (QFRGHU = SKDVH �+$�/$�9�: 0RGHOV� /LW ZKHQ WKHUH LV D VLJQDO� +�/ 0RGHOV�

1RW OLW ZKHQ WKHUH LV D VLJQDO��
�� 38 3ROO VHQVRU 8 SKDVH �,QFUHPHQWDO HQFRGHU�
�� 39 3ROO VHQVRU 9 SKDVH �,QFUHPHQWDO HQFRGHU�
�� 3: 3ROO VHQVRU : SKDVH �,QFUHPHQWDO HQFRGHU�
�� 581 /LW ZKHQ UXQ FRPPDQG LV 21�
�� 0,1*�3/2&.

796(/�5',5
/LW ZKHQ &1���� LV 21� �,QSXW VLJQDO IXQFWLRQV FKDQJH DFFRUGLQJ WR SDUDPHWHU
VHWWLQJV��

�� 327 /LW ZKHQ IRUZDUG GULYH SURKLELW LQSXW LV 21�
�� 127 /LW ZKHQ UHYHUVH GULYH SURKLELW LQSXW LV 21�
�� 6(1 /LW ZKHQ WKH VHQVRU 21 LQSXW LV 21 �$EVROXWH HQFRGHU�

$SSOLFDWLRQ &KDSWHU �
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����� &KHFNLQJ 6HUYRPRWRU 3DUDPHWHUV �&Q��� 6HW WR ���

6HUYRPRWRU SDUDPHWHUV FDQ EH FKHFNHGZKHQ V\VWHPFKHFNPRGH&Q��� LV VHW WR ´���µ
6HUYRPRWRU SDUDPHWHUVDUH WKH6HUYRPRWRU VSHFLILFDWLRQVWKDW FDQEHFRQWUROOHGE\ WKDW
6HUYR 'ULYHU� 7KH\ DUH QRW WKH VSHFLILFDWLRQV RI WKH 6HUYRPRWRU WKDW LV FRQQHFWHG� 8VH
WKLV WR FKHFN ZKHWKHU WKH 6HUYR 'ULYHU DQG 6HUYRPRWRU FRPELQDWLRQ LV VXLWDEOH�

1 6HUYRPRWRU 3DUDPHWHU &KHFNLQJ 2SHUDWLRQ
7KH LWHPV LQ SDUHQWKHVHV LQ WKH IROORZLQJH[SODQDWLRQ LQGLFDWHRSHUDWLRQVXVLQJ WKH+DQG\�W\SH3DUDP�
HWHU 8QLW�

�\I

F Q ï � � � � ï � �
>�@ >�@

>�@

>�@
'DWD

>�@

� � � � � � �
>�@

>�@

'$7$

,QGLFDWHV VHWWLQJV PRGH� 6\VWHP FKHFN PRGH

>�@

�� 3UHVV WKH 02'(�6(7 .H\ WR VZLWFK WR WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� FKDQJH WKH VHWWLQJ WR ´���µ �6HUYRPRWRU SDUDPHWHU FKHFN�

�� 3UHVV WKH 02'(�6(7 .H\� DQG FKHFN WKH 6HUYRPRWRU SDUDPHWHUV LQ RUGHU�

�� 3UHVV WKH 02'(�6(7 .H\ WR GLVSOD\ VSHFLDO VSHFLILFDWLRQV LQ KH[DGHFLPDO�

�� 3UHVV WKH 02'(�6(7 .H\ WR UHWXUQ WR WKH GDWD GLVSOD\ IRU WKH V\VWHP FKHFN PRGH�

1 3DUDPHWHU 'LVSOD\ &RQWHQWV

- 6HUYRPRWRU 3DUDPHWHUV

I � � � �
0RWRU FDSDFLW\ �(� �� :

E�� �� :
��� ��� :
��� ��� :
��� ��� :
��� ��� :
��� ��� :

0RWRU W\SH ��� ����9 W\SH
��� ����9 W\SH

$SSOLFDWLRQ &KDSWHU �
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- 6SHFLDO 6SHFLILFDWLRQV

�\ � � �
8VHU VSHFLILFDWLRQV QXPEHU �KH[DGHFLPDO GLVSOD\�

��� 8VLQJ WKH 0RQLWRU 2XWSXW

7KH 6HUYR 'ULYH RXWSXWV D PRQLWRU YROWDJH SURSRUWLRQDO WR WKH 6HUYRPRWRU URWDWLRQ
VSHHGDQGFXUUHQW IURP WKHPRQLWRU RXWSXW FRQQHFWRU �&1�� RQ WKH WRS RI WKH6HUYR'ULY�
HU� 7KLV RXWSXW FDQ EH XVHG WR LQVWDOO D PHWHU LQ WKH FRQWURO SDQHO RU WR HQDEOHPRUH SUH�
FLVH JDLQ DGMXVWPHQWV�

1 $QDORJ 0RQLWRU 2XWSXW 6SHFLILFDWLRQV

- 0RQLWRU 2XWSXW 7HUPLQDOV �7RS RI WKH 6HUYR 'ULYHU�

7RS RI 6HUYR 'ULYHU

)URQW

3LQ DOORFDWLRQ&1�

&1�

$SSOLFDWLRQ &KDSWHU �
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- 0RQLWRU 2XWSXW &LUFXLW

&1���
10 6SHHG PRQLWRU

&1���
*1'

&1���
$0 &XUUHQW PRQLWRU

&1���
*1'

�� W

�� W

- 0RQLWRU 2XWSXW 6SHFLILFDWLRQV
6SHHG PRQLWRU :LWK � 9 DV FHQWHU� YROWDJH RXWSXW DW ��� 9������ U�PLQ� UDWLR� )RUZDUG URWDWLRQ� �ï� YROW�

DJH� UHYHUVH URWDWLRQ� ��� YROWDJH 2XWSXW DFFXUDF\� DSSUR[LPDWHO\ ����
&XUUHQW PRQLWRU :LWK � 9 DV FHQWHU� YROWDJH RXWSXW DW ��� 9��UDWHG WRUTXH� UDWLR� )RUZDUG DFFHOHUDWLRQ�

�ï� YROWDJH� UHYHUVH DFFHOHUDWLRQ� ��� YROWDJH 2XWSXW DFFXUDF\� DSSUR[LPDWHO\ ����

$SSOLFDWLRQ &KDSWHU �
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��� 3URWHFWLYH DQG 'LDJQRVWLF )XQFWLRQV
����� $ODUP 'LVSOD\V DQG $ODUP &RGH 2XWSXWV

7KH 6HUYR 'ULYHU KDV WKH HUURU GHWHFWLRQ IXQFWLRQV VKRZQ EHORZ� :KHQ DQ HUURU LV GH�
WHFWHG� WKHDODUPRXWSXW �$/0 � DQG WKHDODUPFRGHRXWSXW �$/������DUHRXWSXW� WKH6HU�
YR 'ULYHU·V LQWHUQDO SRZHU GULYH FLUFXLW LV WXUQHG RII� DQG WKH DODUP LV GLVSOD\HG�

1 $ODUP 7DEOH
'LV�
O

$ODUP FRGH $ODUP
$/0

(UURU GHWHFWLRQ IXQF�
L

'HWHFWLRQ FRQWHQWV
SOD\ $/2� $/2� $/2� $/0 WLRQ

D��� 2)) 2)) 2)) 2)) $EVROXWH YDOXH HUURU
�$EVROXWH (QFRGHU�

$Q HUURU KDV EHHQ GHWHFWHG LQ WKH DE�
VROXWH YDOXH GDWD ZKHQ WKH 6(1 VLJQDO
LV LQSXW�

D��� 2)) 2)) 2)) 2)) 3DUDPHWHU FRUUXSWLRQ 7KH FKHFNVXP IRU WKH SDUDPHWHUV
UHDG IURP WKH ((3�520 GRHV QRW
PDWFK�

D��� 2)) 2)) 2)) 2)) 3DUDPHWHU VHWWLQJ HU�
URU

,QFRUUHFW SDUDPHWHU VHWWLQJ� �+$�/$�
9�: 0RGHOV�

D��� 21 2)) 2)) 2)) 2YHUFXUUHQW 2YHUFXUUHQW RU RYHUKHDWLQJ GHWHFWHG�
D��� 2)) 2)) 21 2)) 2YHUYROWDJH 0DLQ FLUFXLW '& YROWDJH H[FHHGHG WKH

DOORZDEOH YDOXH ���� 9'& RU PRUH��
D��� 21 2)) 21 2)) 2YHU VSHHG 'HWHFWHG DW ����� U�PLQ�
D��� 21 2)) 21 2)) ([FHVVLYH VSHHG

FRPPDQG LQSXW
6SHHG FRPPDQG IRU ����� U�PLQ ZDV
LQSXW� �+�/ 0RGHOV�

D��� 21 21 21 2)) 2YHUORDG 'HWHFWHG DW UHYHUVH OLPLW FKDUDFWHULV�
WLFV ZKHQ WKH RXWSXW WRUTXH H[�
FHHGV���� RI WKH UDWHG WRUTXH� �+$�
/$�9�: 0RGHOV�

D��� 21 21 21 2)) 2YHUORDG 'HWHFWHG DW UHYHUVH OLPLW FKDUDFWHULV�
WLFV ZKHQ ���� RI WKH UDWHG WRUTXH
ZDV H[FHHGHG� �+�/ 0RGHOV�

D��� 21 21 21 2)) 2YHUORDG 'HWHFWHG DW UHYHUVH OLPLW FKDUDFWHULV�
WLFV IRU ���� WR ���� RI WKH UDWHG
WRUTXH� �+�/ 0RGHOV�

D��� 2)) 2)) 2)) 2)) (QFRGHU HUURU �$EVR�
OXWH (QFRGHU�

$Q HUURU ZDV GHWHFWHG LQ WKH QXPEHU
RI IHHGEDFN SXOVHV IRU � UHYROXWLRQ�

D��� 2)) 2)) 2)) 2)) %DFNXS HUURU �$EVR�
OXWH (QFRGHU�

7KH HQFRGHU EDFNXS YROWDJH KDV
GURSSHG� �7KLV HUURU LV DOZD\V JLYHQ
WKH ILUVW WLPH WKH HQFRGHU LV XVHG��

D��� 2)) 2)) 2)) 2)) &KHFNVXP HUURU �$E�
VROXWH (QFRGHU�

$Q HUURU RFFXUUHG LQ DQ HQFRGHU
PHPRU\ GDWD FKHFN�

D��� 2)) 2)) 2)) 2)) %DWWHU\ HUURU �$EVR�
OXWH (QFRGHU�

7KH YROWDJH RI WKH HQFRGHU EDWWHU\ KDV
GURSSHG �OHVV WKDQ ��� WR ��� 9��

D��� 2)) 2)) 2)) 2)) $EVROXWH HUURU �$EVR�
OXWH (QFRGHU�

$Q HQFRGHU VHQVRU FKHFN HUURU KDV
RFFXUUHG� �,QWHUQDO HQFRGHU HUURU��

D��� 2)) 2)) 2)) 2)) 2YHU VSHHG HUURU �$E�
VROXWH (QFRGHU�

7KH URWDWLRQDO VSHHG ZDV ��� U�PLQ RU
KLJKHU IRU D ��9 SRZHU VXSSO\ LQSXW�

D�E� 2)) 2)) 2)) 2)) &RPPDQG LQSXW UHDG�
LQJ HUURU

7KH $�' HQG VLJQDO ZDV QRW RXWSXW
IURP WKH $�' FRQYHUWHU ZLWKLQ D IL[HG
WLPH�

$SSOLFDWLRQ &KDSWHU �
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'LV�
SOD\

'HWHFWLRQ FRQWHQWV(UURU GHWHFWLRQ IXQF�
WLRQ

$ODUP
$/0

$ODUP FRGH'LV�
SOD\

'HWHFWLRQ FRQWHQWV(UURU GHWHFWLRQ IXQF�
WLRQ

$ODUP
$/0$/2�$/2�$/2�

D�F� 21 2)) 21 2)) 5XQDZD\ GHWHFWHG� )DXOW\ SRZHU RU HQFRGHU ZLULQJ�
D�F� 21 2)) 21 2)) 3KDVH HUURU GHWHFWHG� &RQQHFWRU QRW SURSHUO\ FRQQHFWHG�

(QFRGHU QRW SURSHUO\ ZLUHG�
D�F� 21 2)) 21 2)) (QFRGHU $ RU % SKDVH

ZLUH GLVFRQQHFWLRQ�
(LWKHU 3KDVH $ RU 3KDVH % VLJQDO ZDV
GLVFRQQHFWHG RU VKRUW FLUFXLWHG�

D�F� 21 2)) 21 2)) (QFRGHU 6 SKDVH ZLUH
GLVFRQQHFWLRQ�

(QFRGHU 6 SKDVH ZDV GLVFRQQHFWHG RU
VKRUW FLUFXLWHG�

D�I� 2)) 21 2)) 2)) 0RPHQWDU\ SRZHU IDLO�
XUH DODUP

7KH SRZHU VXSSO\ ZDV UH�VWDUWHG ZLWK�
LQ WKH SRZHU UHWHQWLRQ SHULRG�

D��� 2)) 2)) 2)) 21 $ODUP UHVHW SRZHU
VXSSO\ WXUQHG RQ�

7KLV LV KLVWRU\ GDWD RQO\� DQG LV QRW DQ
DODUP�

FSI�� 2)) 2)) 2)) 2)) 3DUDPHWHU 8QLW WUDQV�
PLVVLRQ HUURU �

'DWD FRXOG QRW EH WUDQVPLWWHG DIWHU WKH
SRZHU VXSSO\ ZDV WXUQHG RQ� �,W QR
ORQJHU H[LVWV LQ WKH DODUP KLVWRU\��

FSI�� ��� ��� ��� ��� 3DUDPHWHU 8QLW WUDQV�
PLVVLRQ HUURU �

7UDQVPLVVLRQ WLPHRXW HUURU �,W QR ORQJ�
HU H[LVWV LQ WKH DODUP KLVWRU\��

1RWH �� $��� DQG $��� WR $��� DUH GHWHFWHG RQO\ IRU DEVROXWH HQFRGHUV�

1RWH �� ´���µ PHDQV LQGHILQLWH�

����� $ODUP 2XWSXW

7KLV VHFWLRQ GHVFULEHV WKH WLPLQJ RI DODUP RXWSXWV ZKHQ SRZHU LV WXUQHG RQ DQG ZKHQ
DODUPV RFFXU� 7KH PHWKRG XVHG WR FOHDU DODUPV LV DOVR GHVFULEHG�

1 7LPLQJ &KDUW

� PV PLQ�

� PV PD[�

$SSUR[� ��� PV

$SSUR[� � V

�� WR �� PV

3RZHU LQSXW
�5� 7�

5XQ FRPPDQG
�581�

(UURU
RFFXUUHQFH

$ODUP UHVHW
�5(6(7�

$ODUP RXWSXW
�$/0�

3RZHU WR
PRWRU

21

2))

21

2))

21

2))

21

2))

21

2))

(UURU

$SSOLFDWLRQ &KDSWHU �
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1 $ODUP 2XWSXW &LUFXLW

$ODUP RXWSXW

2XWSXW VSHFLILFDWLRQV��� 9'&� �� P$ PD[�
1RUPDO� 2XWSXW WUDQVLVWRU 21
(UURU �DODUP�� 2XWSXW WUDQVLVWRU 2))

1 &OHDULQJ $ODUPV
�$Q\ RI WKH IROORZLQJ PHWKRGV FDQ EH XVHG WR FOHDU DODUPV�

7XUQ 21 WKH DODUP UHVHW VLJQDO �5(6(7��
7RJJOH WKH SRZHU VXSSO\�
3UHVV WKH 5HVHW .H\ RQ WKH 3DUDPHWHU 8QLW�

2YHUFXUUHQW DODUPV �$����� KRZHYHU� FDQQRW EH FOHDUHG E\ WRJJOLQJ WKH SRZHU VXSSO\�

�2SHUDWLRQ ZLOO VWDUW DV VRRQ DV WKH DODUP LV FOHDUHG LI WKH DODUP LV FOHDUHG ZKLOH WKH 5XQ FRPPDQG
�581� LV 21� SRVVLEO\ FUHDWLQJ D GDQJHURXV VLWXDWLRQ� 7XUQ 2)) WKH 5XQ FRPPDQG EHIRUH FOHDULQJ
DODUPV� 7DNHDGHTXDWHVDIHW\ SUHFDXWLRQV LI DQ DODUP LVJRLQJ WR EH FOHDUHGZKLOH WKH5XQFRPPDQG LV
21 RU ZKHQ WKH 6HUYR $OZD\V 21 �&Q���� ELW � VHW WR �� LV XVHG�

$SSOLFDWLRQ &KDSWHU �
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����� 2YHUORDG &KDUDFWHULVWLFV �(OHFWURQ 7KHUPDO
&KDUDFWHULVWLFV�

$QRYHUORDGSURWHFWLRQ IXQFWLRQ �HOHFWURQ WKHUPDO� LV EXLOW LQWR WKH6HUYR'ULYHU WR SURWHFW
DJDLQVW 6HUYR 'ULYHU RU 6HUYRPRWRU RYHUORDG� ,I DQ RYHUORDG �$��� WR $���� GRHV RFFXU�
ILUVW FOHDU WKH FDXVH RI WKH HUURU DQG WKHQ ZDLW DW OHDVW RQH PLQXWH IRU WKH 6HUYRPRWRU
WHPSHUDWXUH WR GURS EHIRUH WXUQLQJ RQ WKH SRZHU DJDLQ� ,I WKH SRZHU LV WXUQHG RQ DJDLQ
WRR VRRQ� WKH 6HUYRPRWRU FRLO PD\ EH GDPDJHG�

1 2YHUORDG &KDUDFWHULVWLF *UDSK
7KH FKDUDFWHULVWLF EHWZHHQ WKH ORDG UDWLR DQG WKH HOHFWURQLF WKHUPDO RSHUDWLQJ WLPH LV VKRZQ LQ WKH IRO�
ORZLQJ JUDSK�

/RDG UDWLR ���

2
SH
UD
WLR
Q
WLP

H
�V
�

1RWH �� 7KH ORDG UDWLR LV FDOFXODWHG LQ UHODWLRQ WR WKH 6HUYRPRWRU·V UDWHG FXUUHQW�

/RDG UDWLR ���  
6HUYRPRWRU FXUUHQW

6HUYRPRWRU UDWHG FXUUHQW
� ���

1RWH �� )RU H[DPSOH� LI D FXUUHQW WKUHH WLPHV WKH UDWHGPRWRU FXUUHQW LV DSSOLHGFRQWLQXRXVO\� DQGRYHU�
ORDG ZLOO EH GHWHFWHG LQ DSSUR[LPDWHO\ � V�

$SSOLFDWLRQ &KDSWHU �
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����� $ODUP +LVWRU\ 'LVSOD\ 0RGH

7KH 6HUYR 'ULYHU VWRUHV WKH KLVWRU\ RI WKH ��PRVW UHFHQW DODUPV WKDW KDYH EHHQ JHQHU�
DWHG� 7KH DODUP KLVWRU\ FDQ EH GLVSOD\HG E\ JRLQJ LQWR WKH DODUP KLVWRU\ GLVSOD\ PRGH
DQG XVLQJ WKH 8S DQG 'RZQ .H\V�
7R FOHDU WKH DODUP KLVWRU\� VHW WKH V\VWHP FKHFNPRGH WR ´��µ DQG SUHVV WKH02'(�6(7
.H\�

1 'LVSOD\LQJ WKH $ODUP +LVWRU\

� ï � �
(UURU QXPEHU $ODUP KLVWRU\ GDWD

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR JR WR WKH DODUP KLVWRU\ GLVSOD\ PRGH�

�� 8VH WKH 8S DQG 'RZQ .H\V WR JR XS DQG GRZQ WKURXJK WKH HUURU RFFXUUHQFH QXPEHUV DQG GLVSOD\
WKH FRUUHVSRQGLQJDODUP KLVWRU\ GDWD� �7KH ODUJHU WKH HUURU RFFXUUHQFHQXPEHU� WKH OHVV UHFHQW WKH
DODUP LV��

1 &OHDULQJ $ODUP +LVWRU\ 'DWD
$ODUP KLVWRU\ GDWD LQLWLDOL]DWLRQ LV H[HFXWHG LQ WKH V\VWHP FKHFNPRGH� 7KH LWHPV LQ SDUHQWKHVHV LQ WKH
IROORZLQJ H[SODQDWLRQ LQGLFDWH RSHUDWLRQV XVLQJ WKH +DQG\�W\SH 3DUDPHWHU 8QLW�

F Q ï � � � � ï � �
>�@ >�@

>�@
'DWD

>�@

>�@

'$7$

,QGLFDWHV VHWWLQJV PRGH� 6\VWHP FKHFN PRGH

$ODUPKLVWRU\ GDWD FOHDUHG�

7R GDWD GLVSOD\

>�@

�� &RQILUP WKDW WKH LQLWLDO GLVSOD\ LV VKRZQ �ï� EE��

�� 3UHVV WKH 02'(�6(7 .H\ WR HQWHU WKH VHWWLQJV PRGH�

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW SDUDPHWHU QXPEHU ´���µ �6\VWHP FKHFN PRGH�

�� 3UHVV WKH '$7$ .H\ WR GLVSOD\ WKH VHWWLQJ RI &Q����

�� 8VLQJ WKH 8S DQG 'RZQ .H\V� VHW WKH SDUDPHWHU WR ´���µ �$ODUP KLVWRU\ FOHDU�

�� 3UHVV WKH 02'(�6(7 .H\ WR FOHDU WKH DODUP KLVWRU\ GDWD�

�� 3UHVV WKH '$7$ .H\ WR UHWXUQ WR WKH VHWWLQJV PRGH�

$SSOLFDWLRQ &KDSWHU �
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��� 7URXEOHVKRRWLQJ

:KHQ DQ HUURU RFFXUV� FKHFN WKH HUURU FRQWHQWV E\ PHDQV RI WKH RSHUDWLQJ VWDWXV DQG
DODUP GLVSOD\� LQYHVWLJDWH WKH FDXVH DQG DSSO\ WKH DSSURSULDWH FRXQWHUPHDVXUHV�

1 (UURU 'LDJQRVLV E\ 0HDQV RI 2SHUDWLQJ 6WDWXV
6\PSWRP 3UREDEOH FDXVH ,WHPV WR FKHFN &RXQWHUPHDVXUHV

7KH SRZHU VXSSO\ LQGLFDWRU
�3:5� GRHV QRW OLJKW HYHQ
ZKHQ WKH SRZHU VXSSO\ LV
WXUQHG RQ�

3RZHU VXSSO\ OLQHV DUH LQ�
FRUUHFWO\ ZLUHG�

� &KHFN WKH SRZHU VXSSO\
YROWDJH�

� &KHFN WKH SRZHU VXSSO\
OLQHV�

� &RUUHFW WKH SRZHU VXSSO\�
� &RUUHFW WKH ZLULQJ�

7KH PRWRU GRHV QRW RSHUDWH
HYHQ ZKHQ D VSHHG FRP�
PDQG �5()� LV JLYHQ� �1R
O L W W �

7KH 581 VLJQDO LV 2))
�ZKHQ &Q��� ELW QR� � LV
´�µ��

&KHFN WKH 581 VLJQDO·V 21
DQG 2)) E\ PHDQV RI WKH
PRQLWRU PRGH�

� ,QSXW WKH 581 VLJQDO�
� &RUUHFW WKH ZLULQJ�

� � J �
DODUP LV RXWSXW�� 7KH FRUUHVSRQGHQFH EH�

WZHHQ WKH 6HUYR 'ULYHU DQG
WKH 6HUYRPRWRU LV LQFRUUHFW�

&KHFN WKH PRGHOV� &RPELQH PRGHOV WKDW FRUUH�
VSRQG FRUUHFWO\�

7KH 327 DQG 127 VLJQDOV
DUH 2)) �ZKHQ &Q��� ELW
QRV� � DQG � DUH ´�µ��

&KHFN ZKHWKHU 327 DQG
127 DUH GLVSOD\HG LQ VWDWXV
GLVSOD\ PRGH�

� 7XUQ 21 WKH 327 DQG
127 VLJQDOV�

� ,I 327 DQG 127 DUH QRW
EHLQJ XVHG� VHW &Q��� ELW
QRV� � DQG � WR ´��µ

7KH PRGH LV WKH LQWHUQDO
VSHHG FRQWURO VHWWLQJ PRGH�

&KHFN &Q��� ELW QR� �� 6HW &Q��� ELW QR� � WR ´��µ

7KH VSHHG FRPPDQG �5()�
YROWDJH LV � 9�

� &KHFN WKH VSHHG FRP�
PDQG E\ PHDQV RI WKH
PRQLWRU PRGH�

� &KHFN WKH VSHHG FRP�
PDQG YROWDJH�

&RUUHFW WKH ZLULQJ�

$Q HUURU RFFXUUHG ZLWK WKH
5(6(7 VLJQDO 21�

&KHFN WKH 5(6(7 VLJQDO·V
21 DQG 2)) E\ PHDQV RI
WKH PRQLWRU PRGH�

7XUQ WKH 5(6(7 VLJQDO 2))
DQG WDNH PHDVXUHV
DFFRUGLQJ WR WKH DODUP
GLVSOD\�

7KH 3/2&. VLJQDO LV 21� &KHFN WKH 3/2&. VLJQDO E\
PHDQV RI WKH PRQLWRU PRGH
�LQWHUQDO VWDWXV ELW��

� 7XUQ WKH 3/2&. VLJQDO
2))�

� &KHFN WKH &Q��) YDOXH�
7KH WRUTXH FRQWURO IXQFWLRQ
LV EHLQJ XVHG�

� &KHFN WKH VHWWLQJV LQ
&Q���� ��� ��� DQG ���

� &KHFN WKH VWDWXV RI WKH
3&/ DQG 1&/ VLJQDOV�

� &KHFN WKH YROWDJH RI
75() �DQDORJ FXUUHQW OLP�
LW� �+$�/$�9�: 0RGHOV��

� $GMXVW �LQFUHDVH� WKH VHW�
WLQJV RI &Q���� ��� ��� DQG
���

� ,QSXW WKH 3&/ DQG 1&/
VLJQDOV FRUUHFWO\�

� ,QSXW 75() FRUUHFWO\�

7KH PRWRU RSHUDWHV PRPHQ�
WDULO\� EXW WKHQ LW GRHV QRW
RSHUDWH�

7KH VHWWLQJ IRU WKH QXPEHU
RI HQFRGHU SXOVHV LV LQFRU�
UHFW�

&KHFN WKH VHWWLQJ RI &Q���� � ,QFUHPHQWDO HQFRGHUV� 6HW
������

� $EVROXWH HQFRGHUV� 6HW
������

7KH 6HUYRPRWRU SRZHU OLQHV
RU HQFRGHU OLQHV DUH ZLUHG
LQFRUUHFWO\�

&KHFN WKH 6HUYRPRWRU SRZ�
HU OLQH 8� 9� DQG : SKDVHV�
DQG WKH HQFRGHU OLQH ZLULQJ�

&RUUHFW WKH ZLULQJ�

$SSOLFDWLRQ &KDSWHU �
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6\PSWRP &RXQWHUPHDVXUHV,WHPV WR FKHFN3UREDEOH FDXVH
6HUYRPRWRU RSHUDWLRQ LV XQ�
VWDEOH�

7KH 6HUYRPRWRU SRZHU OLQHV
RU HQFRGHU OLQHV DUH ZLUHG
LQFRUUHFWO\�

&KHFN WKH 6HUYRPRWRU SRZ�
HU OLQH 8� 9� DQG : SKDVHV�
DQG WKH HQFRGHU OLQH ZLULQJ�

&RUUHFW WKH ZLULQJ�

7KH SRODULW\ RI WKH VSHHG
FRPPDQG �5()� LQSXW LV
ZURQJ�

&KHFN WKH VSHHG FRPPDQG
LQSXW ZLULQJ�

&RUUHFW WKH ZLULQJ�

7KHUH DUH HFFHQWULFLWLHV RU
ORRVHQHVV LQ WKH FRXSOLQJ
FRQQHFWLQJ WKH 6HUYRPRWRU
VKDIW DQG WKH PHFKDQLFDO
V\VWHP� RU WKHUH DUH ORDG
WRUTXH IOXFWXDWLRQV DFFRUG�
LQJ WR KRZ WKH SXOOH\ JHDUV
DUH HQJDJLQJ�

� &KHFN WKH PDFKLQHU\�
� 7U\ RSHUDWLQJ WKH 6HUYR�
PRWRU ZLWKRXW D ORDG�

$GMXVW WKH PDFKLQHU\�

*DLQ LV ZURQJ� � 8VH DXWR�WXQLQJ�
� $GMXVW WKH JDLQ PDQXDOO\�

6HUYRPRWRU LV RYHUKHDWLQJ� 7KH DPELHQW WHPSHUDWXUH LV
WRR KLJK�

&KHFN WR EH VXUH WKDW WKH
DPELHQW WHPSHUDWXUH DURXQG
WKH 6HUYRPRWRU LV QR KLJKHU
WKDQ ���&�

/RZHU WKH DPELHQW WHPSHUD�
WXUH WR ���& RU ORZHU� �8VH
D FRROHU RU IDQ��

9HQWLODWLRQ LV REVWUXFWHG� &KHFN WR VHH ZKHWKHU DQ\�
WKLQJ LV EORFNLQJ YHQWLODWLRQ�

(QVXUH DGHTXDWH YHQWLOD�
WLRQ�

7KHUH LV DQ RYHUORDG� &KHFN WKH WRUTXH FRPPDQG
YDOXH E\ PHDQV RI PRQLWRU
PRGH�

� /LJKWHQ WKH ORDG�
� &KDQJH WR D ODUJHU FDSDF�
LW\ 6HUYRPRWRU�

7KH FRUUHVSRQGHQFH EH�
WZHHQ WKH 6HUYR 'ULYHU DQG
WKH 6HUYRPRWRU LV LQFRUUHFW�

&KHFN WKH PRGHOV� &RPELQH PRGHOV WKDW FRUUH�
VSRQG FRUUHFWO\�

7KHUH DUH XQXVXDO QRLVHV� 7KH PDFKLQHU\ LV YLEUDWLQJ� ,QVSHFW WKH PDFKLQHU\ WR
VHH ZKHWKHU WKHUH DUH DQ\
IRUHLJQ REMHFWV LQ WKH PRY�
DEOH SDUWV� RU ZKHWKHU WKHUH
LV DQ\ GDPDJH� GHIRUPD�
WLRQ� RU ORRVHQHVV�

)L[ DQ\ SUREOHPV FDXVLQJ
YLEUDWLRQ�

7KH VSHHG ORRS JDLQ DGMXVW�
PHQW LV LQVXIILFLHQW�

� 8VH DXWR�WXQLQJ�
� $GMXVW WKH JDLQ PDQXDOO\
�VSHHG ORRS JDLQ��

9LEUDWLRQ LV RFFXUULQJ DW WKH
VDPH IUHTXHQF\ DV WKH DS�
SOLFDEOH SRZHU VXSSO\�

,QGXFWLYH QRLVH LV RFFXUULQJ� � &KHFN WR VHH ZKHWKHU WKH
6HUYR 'ULYHU FRQWURO VLJQDO
OLQHV DUH WRR ORQJ�

� &KHFN WR VHH ZKHWKHU
FRQWURO VLJQDO OLQHV DQG
SRZHU VXSSO\ OLQHV DUH WRR
FORVH WR HDFK RWKHU�

� 6KRUWHQ WKH FRQWURO VLJQDO
OLQHV�

� 6HSDUDWH FRQWURO VLJQDO
OLQHV IURP SRZHU VXSSO\
OLQHV�

� 8VH D ORZ�LPSHGDQFH
SRZHU VXSSO\ IRU FRQWURO
VLJQDOV�

7KH 6HUYRPRWRU RSHUDWHV
HYHQ ZKHQ VSHHG FRPPDQG
LV IRU � 9�

7KH VSHHG FRPPDQG YROW�
DJH DQG WKH VSHHG FRP�
PDQG LQSXW VHFWLRQ DUH RII�
VHW�

&KHFN WKH VSHHG FRPPDQG
YROWDJH�

� $GMXVW WKH VSHHG FRP�
PDQG RIIVHW�

� 3RVLWLRQ ORFN VKRXOG XVH
VSHHG FRQWURO �&Q��� E¿$
 ����

$SSOLFDWLRQ &KDSWHU �
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1 (UURU 'LDJQRVLV E\ 0HDQV RI $ODUP 'LVSOD\ �3DUDPHWHU 8QLW�
$ODUP GLV�

SOD\
(UURU FRQWHQW &RQGLWLRQ ZKHQ HUURU RF�

FXUUHG
3UREDEOH FDXVH &RXQWHUPHDVXUHV

D��� $EVROXWH YDOXH
GDWD HUURU �$E�
VROXWH HQFRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

(UURU LQ DEVROXWH HQFRGHU � 5H�LQSXW WKH 6(1 VLJQDO�
� 3HUIRUP WKH VHWXS RSHUD�
WLRQ IRU WKH DEVROXWH HQ�
FRGHU�

,QFRUUHFW DEVROXWH HQFRGHU
ZLULQJ�

&RUUHFW WKH ZLULQJ�

D��� 3DUDPHWHU FRU�
UXSWLRQ

2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

,QWHUQDO PHPRU\ HUURU 5HSODFH 6HUYR 'ULYHU�

D��� 3DUDPHWHU VHW�
WLQJ HUURU
�+$�/$�9�:
0 G O �

2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

$ XVHU SDUDPHWHU ZDV VHW
WR D YDOXH RXWVLGH RI WKH
VHWWLQJ UDQJH SUHYLRXVO\�

&KDQJH WKH XVHU SDUDPHWHU
VHWWLQJ VR LW LV ZLWKLQ WKH
VHWWLQJ UDQJH�� � � �

0RGHOV� &RQWURO ERDUG GHIHFWLYH� 5HSODFH 6HUYR 'ULYHU�
2FFXUUHG ZKHQ DXWR�WXQ�
LQJ�

$XWR�WXQLQJ ZDV SHUIRUP
ZKHQ WKH FRPSHQVDWLQJ
JDLQ �&Q���� ZDV QRW VHW WR
��

6HW &Q��� DQG �� WR WKH
IDFWRU\ GHIDXOW YDOXHV� VHW
&Q��� WR � DQG UHSHDW WKH
DXWR�WXQLQJ�

2SHUDWH IURP D +DQG\�W\SH
3DUDPHWHU 8QLW�

D��� 2YHUFXUUHQW 2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

&RQWURO ERDUG GHIHFWLYH� 5HSODFH 6HUYR 'ULYHU�

2FFXUUHG ZKHQ 6HUYR ZDV
WXUQHG RQ�

� &XUUHQW IHHGEDFN FLUFXLW
HUURU

� 0DLQ FLUFXLW WUDQVLVWRU
PRGXOH HUURU

5HSODFH 6HUYR 'ULYHU�

6HUYRPRWRU SRZHU OLQH LV
VKRUW�FLUFXLWHG RU JURXQGHG�

� &RUUHFW WKH SRZHU OLQH
VKRUW�FLUFXLWLQJ RU JURXQG�
LQJ�

� 0HDVXUH WKH LQVXODWLRQ
UHVLVWDQFH DW WKH 6HUYR�
PRWRU LWVHOI� ,I WKHUH LV
VKRUW�FLUFXLWLQJ� UHSODFH
WKH 6HUYRPRWRU�

7KHUH LV IDXOW\ ZLULQJ DW WKH
8� 9� RU : SKDVH� RU WKH
*5�

&RUUHFW WKH ZLULQJ�

6HUYRPRWRU FRLO DUH GDP�
DJHG�

0HDVXUH WKH ZLQGLQJ UHVLV�
WDQFH� ,I WKH FRLO DUH GDP�
DJHG� UHSODFH WKH 6HUYR�
PRWRU�

2YHUKHDWLQJ 2FFXUUHG GXULQJ RSHUDWLRQ�
2FFXUUHG HYHQ WKRXJK
SRZHU ZDV RQ�
,I L G I

7KH DPELHQW WHPSHUDWXUH
IRU WKH 6HUYR 'ULYHU LV KLJK�
HU WKDQ ���&�

%ULQJ WKH DPELHQW WHPSHUD�
WXUH IRU WKH 6HUYR 'ULYHU
GRZQ WR ���& RU ORZHU�S

,I UHVHW LV H[HFXWHG DIWHU
ZDLWLQJ IRU D WLPH� RSHUDWLRQ
UHVXPHV�

7KH ORDG WRUTXH LV WRR KLJK� � /LJKWHQ WKH ORDG�
� /HQJWKHQ WKH DFFHOHUD�
WLRQ WLPH�

� 6HOHFW DQRWKHU 6HUYRPR�
WRU�

$SSOLFDWLRQ &KDSWHU �
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$ODUP GLV�
SOD\

&RXQWHUPHDVXUHV3UREDEOH FDXVH&RQGLWLRQ ZKHQ HUURU RF�
FXUUHG

(UURU FRQWHQW

D��� 2YHUYROWDJH 2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

7KH SRZHU VXSSO\ YROWDJH
LV RXWVLGH RI WKH DOORZDEOH
UDQJH�

� 7KH VXSSO\ YROWDJH PXVW
EH ��� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

� 7KH VXSSO\ YROWDJH PXVW
EH �� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

2FFXUUHG GXULQJ 6HUYRPR�
WRU GHFHOHUDWLRQ�

7KH ORDG LQHUWLD LV WRR
ODUJH�

� /HQJWKHQ WKH GHFHOHUD�
WLRQ WLPH�

� 6HOHFW DQRWKHU 6HUYRPR�
WRU�

7KH SRZHU VXSSO\ YROWDJH
LV RXWVLGH RI WKH DOORZDEOH
UDQJH�

� 7KH VXSSO\ YROWDJH PXVW
EH ��� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

� 7KH VXSSO\ YROWDJH PXVW
EH �� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

5HJHQHUDWLRQ 8QLW HUURU 5HSODFH WKH 5HJHQHUDWLRQ
8QLW

2FFXUUHG ZKLOH ORZHULQJ
�YHUWLFDO VKDIW�

*UDYLW\ WRUTXH LV WRR ODUJH� � $GG D FRXQWHUEDODQFH WR
WKH PDFKLQH� DQG UHGXFH
WKH JUDYLW\ WRUTXH�

� 5HGXFH WKH ORZHULQJ
VSHHG�

� &RQQHFW D 5HJHQHUDWLRQ
8QLW�

D��� 2YHU VSHHG +LJK�VSHHG URWDWLRQ RF�
FXUUHG ZKHQ FRPPDQG ZDV
LQSXW�

7KH URWDWLRQ VSHHG H[FHHG�
HG ����� U�PLQ GXH WR RYHU�
VKRRWLQJ�

� $GMXVW WKH JDLQ�
� /RZHU WKH PD[LPXP
VSHHG RI WKH FRPPDQG�

(QFRGHU LV ZLUHG LQFRUUHFW�
O\�

&RUUHFW WKH ZLULQJ�

D��� ([FHVVLYH
VSHHG FRP�
PDQG LQSXW
�+�/ 0RGHOV�

+LJK�VSHHG URWDWLRQ RF�
FXUUHG ZKHQ FRPPDQG ZDV
LQSXW�

$ VSHHG FRPPDQG H[FHHG�
LQJ ����� U�PLQ ZDV LQSXW�

� /RZHU WKH VSHHG FRP�
PDQG�

� $GMXVW WKH VSHHG FRP�
PDQG VFDOH �&Q�����

D���

D���

D���

2YHUORDG 2FFXUUHG GXULQJ RSHUDWLRQ� 2SHUDWLQJ DW PRUH WKDQ
���� RI WKH UDWHG WRUTXH�
�$���� +$�/$�9�: 0RG�

HOV

� ,I WKH 6HUYRPRWRU VKDIW LV
ORFNHG� XQORFN LW�

� ,I 6HUYRPRWRU SRZHU OLQHV
DUH LQFRUUHFWO\ ZLUHG� FRU�D���

2SHUDWLQJ DW PRUH WKDQ
���� RI WKH UDWHG WRUTXH�
�$���� +�/ 0RGHOV

DUH LQFRUUHFWO\ ZLUHG� FRU�
UHFW WKHP�

� /LJKWHQ WKH ORDG�
� /HQJWKHQ WKH DFFHOHUD�

2SHUDWLQJ DW ���� WR ����
RI WKH UDWHG WRUTXH�
�$���� +�/ 0RGHOV

� /HQJWKHQ WKH DFFHOHUD�
WLRQ�GHFHOHUDWLRQ WLPH�

� $GMXVW WKH JDLQ�

3RZHU VXSSO\ YROWDJH
GURSSHG�

� 7KH VXSSO\ YROWDJH PXVW
EH ��� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

� 7KH VXSSO\ YROWDJH PXVW
EH �� WR ��� 9$& ZKHQ
��� 9$& LV VSHFLILHG�

$SSOLFDWLRQ &KDSWHU �
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$ODUP GLV�
SOD\

&RXQWHUPHDVXUHV3UREDEOH FDXVH&RQGLWLRQ ZKHQ HUURU RF�
FXUUHG

(UURU FRQWHQW

D��� (QFRGHU HUURU
�$EVROXWH (Q�

2FFXUUHG GXULQJ RSHUDWLRQ� )DXOW\ DEVROXWH HQFRGHU
RSHUDWLRQ RU IDXOW\ FRQWDFW�

&RUUHFW WKH ZLULQJ�
� EVR XWH
FRGHU� 3XOVH FRXQWHU HUURU� 7XUQ 2)) WKH 6(1 VLJQDO�

UHVHW WKH DODUP� DQG WKHQ
WXUQ 21 WKH 6(1 VLJQDO�

2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

3DUDPHWHU VHWWLQJ HUURU
�&Q���� ELW (��

&RUUHFW WKH VHWWLQJ RI
&Q���� ELW (�

,QFUHPHQWDO HQFRGHU� �
$EVROXWH HQFRGHU� �

D��� %DFNXS HUURU
�$EVROXWH (Q�
FRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

� 'URS LQ WKH DEVROXWH HQ�
FRGHU EDFNXS YROWDJH�

� 7KH HQFRGHU LV EHLQJ
XVHG WKH ILUVW WLPH�

3HUIRUP WKH DEVROXWH HQ�
FRGHU VHWXS�

D��� &KHFNVXP HU�
URU �$EVROXWH
(QFRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

$Q HUURU RFFXUUHG LQ DQ HQ�
FRGHU PHPRU\ GDWD FKHFN�

3HUIRUP WKH DEVROXWH HQ�
FRGHU VHWXS�

D��� %DWWHU\ HUURU
�$EVROXWH (Q�
FRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

7KH YROWDJH RI WKH HQFRGHU
EDWWHU\ KDV GURSSHG �OHVV
WKDQ ��� WR ��� 9��

5HSODFH WKH EDWWHU\� WXUQ
21 WKH 6(1 VLJQDO WZLFH�
DQG WKHQ SHUIRUP WKH DEVR�
OXWH HQFRGHU VHWXS�

D��� $EVROXWH HUURU
�$EVROXWH (Q�
FRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

$Q HQFRGHU VHQVRU FKHFN
HUURU KDV RFFXUUHG� �,QWHU�
QDO HQFRGHU HUURU��

� 7RJJOH WKH SRZHU VXSSO\�
� 5HSODFH WKH 6HUYRPRWRU
�EHFDXVH WKH HQFRGHU LV
IDXOW\��

D��� 2YHU VSHHG HU�
URU �$EVROXWH
(QFRGHU�

2FFXUUHG ZKHQ WKH 6(1
VLJQDO ZDV LQSXW�

7KH URWDWLRQDO VSHHG ZDV
��� U�PLQ RU KLJKHU IRU D
��9 SRZHU VXSSO\ LQSXW�

7XUQ 21 WKH 6(1 VLJQDO
ZKHQ WKH PRWRU LV VWRSSHG�

D�E� &RPPDQG LQ�
SXW UHDGLQJ HU�

2FFXUUHG GXULQJ RSHUDWLRQ� 0DOIXQFWLRQLQJ RI WKH FRP�
PDQG LQSXW UHDGLQJ DUHD�

5HVHW DQG WKHQ UXQ DJDLQ�
SXW HDG J H
URU 'DPDJH DW WKH FRPPDQG

LQSXW UHDGLQJ DUHD�
5HSODFH 6HUYR 'ULYHU�

D�F� 5XQDZD\ GH�
WHFWHG

6RPH PRYHPHQW RFFXUUHG
DW WKH EHJLQQLQJ RI RSHUD�
WLRQ�

� (QFRGHU OLQHV ZLUHG LQ�
FRUUHFWO\�

� 6HUYRPRWRU SRZHU OLQHV
ZLUHG LQFRUUHFWO\�

&RUUHFW WKH ZLULQJ�

D�F� 3KDVH HUURU GH�
WHFWHG

6RPH PRYHPHQW RFFXUUHG
DW WKH EHJLQQLQJ RI RSHUD�
WLRQ�

� (QFRGHU OLQHV GLVFRQ�
QHFWHG�

� &RQQHFWRU FRQWDFW IDXOW\�

� &RUUHFW WKH ZLULQJ�
� ,QVHUW FRQQHFWRUV FRUUHFW�
O\�

2FFXUUHG ZKHQ WKH SRZHU
ZDV WXUQHG RQ�

3DUDPHWHU VHWWLQJ HUURU
�&Q���� ELW (��

&RUUHFW WKH VHWWLQJ RI
&Q���� ELW (�

,QFUHPHQWDO HQFRGHU� �
$EVROXWH HQFRGHU� �

D�F� (QFRGHU $� %
SKDVH ZLUH GLV�
FRQQHFWLRQ�

6RPH PRYHPHQW RFFXUUHG
DW WKH EHJLQQLQJ RI RSHUD�
WLRQ�

� (QFRGHU OLQHV GLVFRQ�
QHFWHG�

� &RQQHFWRU FRQWDFW IDXOW\�

� &RUUHFW DQ\ GLVFRQQHFWHG
OLQHV�

� ,QVHUW FRQQHFWRUV FRUUHFW�
O\�

(QFRGHU OLQHV ZLUHG LQFRU�
UHFWO\�

&RUUHFW WKH ZLULQJ�

(QFRGHU GHIHFWLYH� 5HSODFH WKH 6HUYRPRWRU�
6HUYR 'ULYHU GHIHFWLYH� 5HSODFH 6HUYR 'ULYHU�

2FFXUUHG ZKHQ WKH SRZHU
ZDV WXUQHG RQ�

3DUDPHWHU VHWWLQJ HUURU
�&Q���� ELW (��

&RUUHFW WKH VHWWLQJ RI
&Q���� ELW (�

,QFUHPHQWDO HQFRGHU� �
$EVROXWH HQFRGHU� �

$SSOLFDWLRQ &KDSWHU �
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$ODUP GLV�
SOD\

&RXQWHUPHDVXUHV3UREDEOH FDXVH&RQGLWLRQ ZKHQ HUURU RF�
FXUUHG

(UURU FRQWHQW

D�F� (QFRGHU 6
SKDVH ZLUH GLV�
FRQQHFWLRQ�

6RPH PRYHPHQW RFFXUUHG
DW WKH EHJLQQLQJ RI RSHUD�
WLRQ�

� (QFRGHU OLQHV GLVFRQ�
QHFWHG�

� &RQQHFWRU FRQWDFW IDXOW\�

� &RUUHFW DQ\ GLVFRQQHFWHG
OLQHV�

� ,QVHUW FRQQHFWRUV FRUUHFW�
O\�

(QFRGHU OLQHV ZLUHG LQFRU�
UHFWO\�

&RUUHFW WKH ZLULQJ�

(QFRGHU GHIHFWLYH� 5HSODFH WKH 6HUYRPRWRU�
6HUYR 'ULYHU GHIHFWLYH� 5HSODFH 6HUYR 'ULYHU�

2FFXUUHG ZKHQ WKH SRZHU
ZDV WXUQHG RQ�

3DUDPHWHU VHWWLQJ HUURU
�&Q���� ELW (��

&RUUHFW WKH VHWWLQJ RI
&Q���� ELW (�

,QFUHPHQWDO HQFRGHU� �
$EVROXWH HQFRGHU� �

D�I� 0RPHQWDU\
SRZHU IDLOXUH
DODUP

� $ PRPHQWDU\ SRZHU IDLO�
XUH RFFXUUHG�

� 7KH SRZHU VXSSO\ ZDV UH�
VWDUWHG ZLWKLQ WKH SRZHU
UHWHQWLRQ SHULRG�

� 5HVHW DQG WKHQ UXQ
DJDLQ�

� 6HW &Q��� ELW QR� � WR ´�µ
WR DXWRPDWLFDOO\ FOHDU WKH
DODUP ZKHQ WKH SRZHU LV
UHVWRUHG DIWHU D PRPHQ�
WDU\ SRZHU IDLOXUH�

FSI�� 3DUDPHWHU 8QLW
WUDQVPLVVLRQ
HUURU �

2FFXUUHG ZKHQ SRZHU ZDV
WXUQHG RQ�

6HUYR 'ULYHU GHIHFWLYH� 5HSODFH 6HUYR 'ULYHU�

FSI�� 3DUDPHWHU 8QLW
WUDQVPLVVLRQ

2FFXUUHG ZKLOH WKH 3DUDP�
HWHU 8QLW ZDV EHLQJ XVHG�

,QWHUQDO HOHPHQW LV PDOIXQF�
WLRQLQJ�

5HVHW DQG WKHQ UXQ DJDLQ�
W D V VV R
HUURU �

HWH 8 W DV EH J XVHG
,QWHUQDO HOHPHQW LV GDP�
DJHG�

5HSODFH 6HUYR 'ULYHU�

$SSOLFDWLRQ &KDSWHU �
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��� 3HULRGLF 0DLQWHQDQFH

:$51,1* 'RQRW DWWHPSW WR GLVDVVHPEOH� UHSDLU� RUPRGLI\ DQ\8QLWV�$Q\DWWHPSW WR GRVRPD\
UHVXOW LQ PDOIXQFWLRQ� ILUH� RU HOHFWULF VKRFN�

&DXWLRQ 5HVXPH RSHUDWLRQ RQO\ DIWHU WUDQVIHUULQJ WR WKH QHZ 8QLW WKH FRQWHQWV RI WKH GDWD
UHTXLUHG IRU RSHUDWLRQ� 1RW GRLQJ VR PD\ UHVXOW LQ DQ XQH[SHFWHG RSHUDWLRQ�

6HUYR0RWRUV DQG'ULYHVFRQWDLQPDQ\FRPSRQHQWVDQGZLOO RSHUDWHSURSHUO\RQO\ZKHQ
HDFK RI WKH LQGLYLGXDO FRPSRQHQWV LV RSHUDWLQJ SURSHUO\� 6RPH RI WKH HOHFWULFDO DQGPH�
FKDQLFDO FRPSRQHQWV UHTXLUH PDLQWHQDQFH GHSHQGLQJ RQ DSSOLFDWLRQ FRQGLWLRQV� ,Q RU�
GHU WR HQVXUH SURSHU ORQJ�WHUP RSHUDWLRQ RI 6HUYR0RWRUV DQG'ULYHUV� SHULRGLF LQVSHF�
WLRQ DQG SDUW UHSODFHPHQW LV UHTXLUHG DFFRUGLQJ WR WKH OLIH RI WKH FRPSRQHQWV�

7KH SHULRGLFPDLQWHQDQFH F\FOH GHSHQGV RQ WKH LQVWDOODWLRQHQYLURQPHQW DQG DSSOLFDWLRQ FRQGLWLRQVRI
WKH 6HUYR 0RWRU RU 'ULYHU� 5HFRPPHQGHG PDLQWHQDQFH WLPHV DUH OLVWHG EHORZ IRU 6HUYR 0RWRUV DQG
'ULYHUV� 8VH WKHVH DUH UHIHUHQFH LQ GHWHUPLQLQJ DFWXDO PDLQWHQDQFH VFKHGXOHV�

1 6HUYR 0RWRUV
�5HFRPPHQGHG 3HULRGLF 0DLQWHQDQFH

2LO 6HDO� ����� KRXUV
%HDULQJV� ������ KRXUV

$SSOLFDWLRQ &RQGLWLRQV� $PELHQW PRWRU RSHUDWLQJ WHPSHUDWXUH RI ��E&� ZLWKLQ DOORZDEOH VKDIW ORDG�
UDWHG RSHUDWLRQ �UDWHG WRUTXH DQG U�P�� LQVWDOOHG DV GHVFULEHG LQ RSHUDWLRQ
PDQXDO�

� 7KH UDGLDO ORDGVGXULQJRSHUDWLRQ �URWDWLRQ� RQ WLPLQJSXOOH\VDQGRWKHU FRPSRQHQWVFRQWDFWLQJEHOWV LV
WZLFH WKH VWLOO ORDG�&RQVXOWZLWK WKH EHOW DQG SXOOH\PDQXIDFWXUHUV DQG DGMXVW GHVLJQVDQG V\VWHPVHW�
WLQJV VR WKDW WKH DOORZDEOHVKDIW ORDG LV QRW H[FHHGHGHYHQGXULQJRSHUDWLRQ� ,I DPRWRU LV XVHGXQGHU D
VKDIW ORDG H[FHHGLQJ WKH DOORZDEOH OLPLW� WKH PRWRU VKDIW FDQ EUHDN� WKH EHDULQJV FDQ EXUQ RXW� DQG
RWKHU SUREOHPV FDQ RFFXU�

1 6HUYR 'ULYHU DQG 5HJHQHUDWLRQ 8QLWV
�5HFRPPHQGHG 3HULRGLF 0DLQWHQDQFH

$OXPLQXP DQDO\WLFDO FDSDFLWRUV� ������ KRXUV

$SSOLFDWLRQ &RQGLWLRQV� $PELHQW GULYHU �UHJHQHUDWLRQXQLW� RSHUDWLQJ WHPSHUDWXUHRI ��E&� UDWHGRS�
HUDWLRQ �UDWHG WRUTXH�� LQVWDOOHG DV GHVFULEHG LQ RSHUDWLRQ PDQXDO�

� 7KH OLIH RI DOXPLQXP DQDO\WLFDO FDSDFLWRUV LV JUHDWO\ DIIHFWHG E\ WKH DPELHQW RSHUDWLQJ WHPSHUDWXUH�
*HQHUDOO\ VSHDNLQJ� DQ LQFUHDVH RI ��E& LQ WKH DPELHQW RSHUDWLQJ WHPSHUDWXUH ZLOO UHGXFH FDSDFLWRU
OLIH E\ ���� :H UHFRPPHQG WKDW DPELHQW RSHUDWLQJ WHPSHUDWXUH EH ORZHUHG DQG WKH SRZHU VXSSO\
WLPHEH UHGXFHGDVPXFKDVSRVVLEOHWR OHQJWKHQWKHPDLQWHQDQFHWLPHV IRU 6HUYR'ULYHUVDQG5HJHQ�
HUDWLRQ 8QLWV�

� ,W LV UHFRPPHQGHG WKDW WKH 6HUYR 'ULYHU DQG 5HJHQHUDWLRQ 8QLW EH LQVSHFWHG DW ILYH�\HDU LQWHUYDOV LI
WKH\DUHXVHGXQGHU FRQGLWLRQVZRUVH WKDQ WKHDERYHRU QRWXVHGRYHUD ORQJ WLPHRI WLPH�&RQWDFW\RXU
20521 UHSUHVHQWDWLYH IRU LQVSHFWLRQ DQG WKH QHFHVVLW\ RI DQ\ FRPSRQHQW UHSODFHPHQW�

$SSOLFDWLRQ &KDSWHU �
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&KDSWHU �

6SHFLILFDWLRQV
��� 6HUYR 'ULYHU 6SHFLILFDWLRQV
��� 6HUYRPRWRU 6SHFLILFDWLRQV
��� &DEOH 6SHFLILFDWLRQV
��� 3DUDPHWHU 8QLW 6SHFLILFDWLRQV
��� 5HJHQHUDWLRQ 8QLW 6SHFLILFDWLRQV
��� )URQW�VXUIDFH 0RXQWLQJ %UDFNHW 6SHFLILFDWLRQV
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���

��� 6HUYR 'ULYHU 6SHFLILFDWLRQV

����� *HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

2SHUDWLQJ DPELHQW WHPSHUDWXUH ��& WR ���&
2SHUDWLQJ DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DPELHQW WHPSHUDWXUH ï���& WR ���&
6WRUDJH DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DQG RSHUDWLQJ DWPR�
VSKHUH

1R FRUURVLYH JDVVHV�

9LEUDWLRQ UHVLVWDQFH �� WR �� +] LQ ;� <� DQG = GLUHFWLRQV ZLWK �����PP GRXEOH DPSOLWXGH�
DFFHOHUDWLRQ� ��� P�V� ^��� *` PD[�� WLPH FRHIILFLHQW� � PLQ� � VZHHSV

,PSDFW UHVLVWDQFH $FFHOHUDWLRQ ���� P�V� ^� *` PD[�� LQ ;� <� DQG = GLUHFWLRQV� WKUHH WLPHV
,QVXODWLRQ UHVLVWDQFH %HWZHHQ SRZHU OLQH WHUPLQDOV DQG FDVH� � 0W PLQ� �DW ����� 9'&�
'LHOHFWULF VWUHQJWK 0RGHOV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR

$Q\ 6WDQGDUGV
%HWZHHQ SRZHU OLQH WHUPLQDOV DQG FDVH� ����� 9$& IRU � PLQ
��� P$PD[�� DW ����� +]

0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV
%HWZHHQ SRZHU OLQH WHUPLQDOV DQG FDVH� ����� 9$& IRU � PLQ DW ����� +]

3URWHFWLYH VWUXFWXUH %XLOW LQWR SDQHO�

1RWH �� 7KH DERYH LWHPV UHIOHFW LQGLYLGXDO HYDOXDWLRQ WHVWLQJ� 7KH UHVXOWV PD\ GLIIHU XQGHU FRP�
SRXQGHG FRQGLWLRQV�

1RWH �� $EVROXWHO\ GR QRW FRQGXFW D ZLWKVWDQG YROWDJH WHVW RU D PHJJHU WHVW RQ WKH 6HUYR 'ULYHU� ,I
VXFK WHVWV DUH FRQGXFWHG� LQWHUQDO HOHPHQWV PD\ EH GDPDJHG�

1RWH �� 'HSHQGLQJ RQ WKH RSHUDWLQJ FRQGLWLRQV� VRPH 6HUYR 'ULYHU SDUWV ZLOO UHTXLUH PDLQWHQDQFH�
5HIHU WR ��� 3HULRGLF 0DLQWHQDQFH IRU GHWDLOV�

1RWH �� 7KH VHUYLFH OLIH RI WKH 6HUYR 'ULYHU LV ������ KRXUV DW DQ DYHUDJH DPELHQW WHPSHUDWXUH RI
���& �DW WKH UDWHG WRUTXH DQG WKH UDWHG URWDWLRQ VSHHG��

6SHFLILFDWLRQV &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



���

����� 3HUIRUPDQFH 6SHFLILFDWLRQV

1 ����9$& ,QSXW 6HUYR 'ULYHUV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG
����9$& ,QSXW 6HUYR 'ULYHUV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

,WHP 5��'�
8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

&RQWLQXRXV RXWSXW FXUUHQW ���3� ��� $ ���� $ ��� $ ��� $ ��� $ ��� $
0RPHQWDU\ PD[� RXWSXW FXUUHQW ���3� ��� $ ��� $ ��� $ ��� $ ���� $ ���� $
,QSXW SRZHU VXSSO\ 6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]
&RQWURO PHWKRG $OO�GLJLWDO VHUYR
6SHHG IHHGEDFN ,1& 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQS

$%6 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQ
$SSOLFDEOH ORDG LQHUWLD ,1& 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD 0D[LPXP RI �� WLPHV

PRWRU·V URWRU LQHUWLD
$%6 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQ�

HUWLD
0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

,QYHUWHU PHWKRG 3:0 PHWKRG EDVHG RQ ,*%7
3:0 IUHTXHQF\ �� N+] ��� N+]
$SSOLFDEOH 6HUYRPRWRU ,1& 5��0

�8�����+�
$�

5��0
�8�����+�
$�

5��0
�8�����+�
$�

5��0
�8�����+�
$�

5��0
�8�����+�
$�

5��0
�8�����+�
$�

$%6 5��0
�8�����7�
$�

5��0
�8�����7�
$�

5��0
�8�����7�
$�

5��0
�8�����7�
$�

5��0
�8�����7�
$�

5��0
�8�����7�
$�

$SSOLFDEOH 6HUYRPRWRU ZDWWDJH �� : �� : ��� : ��� : ��� : ��� :
:HLJKW $SSUR[� ��� NJ $SSUR[�

��� NJ
$SSUR[�
��� NJ

+HDWLQJ YDOXH �� : �� : �� : �� : �� : �� :
&DSDF�
L

6SHHG FRQWURO UDQJH �������S
LW\ /RDG IOXFWXDWLRQ UDWH ���� DW � WR ���� �DW UDWHG URWDWLRQ VSHHG�

9ROWDJH IOXFWXDWLRQ UDWH �� DW LQSXW YROWDJH RI ��� WR ��� 9$&
7HPSHUDWXUH IOXFWXDWLRQ
UDWH

����� PD[� DW � WR ����&

)UHTXHQF\ FKDUDFWHULVWLFV ��� +] �+$�/$�9�: 0RGHOV�� ��� +] �+�/ 0RGHOV� �DW WKH VDPH ORDG DV WKH UR�
WRU LQHUWLD�

7RUTXH FRQWURO UHSURGXF�
LELOLW\

�����

$FFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH VHWWLQJV

� WR �� V �6HW VHSDUDWHO\ IRU DFFHOHUDWLRQ DQG GHFHOHUDWLRQ��

,QSXW
VLJQDO

6SHHG FRPPDQG YROWDJH �� WR �� 9'& �)RUZDUG PRWRU URWDWLRQ E\ �FRPPDQG� � UDWHG URWDWLRQ VSHHG
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mVJ

7RUTXH FRPPDQG YROWDJH �� WR �� 9'& � UDWHG WRUTXH
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mV

6HTXHQFH LQSXW ���9'&� ��P$ SKRWRFRXSOHU LQSXW� H[WHUQDO SRZHU VXSSO\� ���� 9'&� �� P$
PLQ�

2XWSXW
VLJQDO

3RVLWLRQ IHHGEDFN RXWSXW $�� %�� =�SKDVH OLQH GULYHU RXWSXW �(,$ 56����$�
,1&� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
$%6� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
=�SKDVH� � SXOVH�UHYROXWLRQ

6SHHG PRQLWRU RXWSXW ��� 9������ U�PLQ
&XUUHQW PRQLWRU RXWSXW ��� 9�����
6HTXHQFH RXWSXW $ODUP RXWSXW� DODUP FRGH RXWSXW� PRWRU URWDWLRQ GHWHFWLRQ� EUDNH LQWHUORFN� VSHHG

FRQIRUPLW\� RSHQ FROOHFWRU RXWSXW� �� 9'&� �� P$ �H[FHSW IRU DODUP FRGH RXWSXW�
ZKLFK LV �� 9'&� �� P$�

6SHFLILFDWLRQV &KDSWHU �
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���

,WHP 5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'
�8$��+�$�

5��'�
8$��+�$�

([WHUQDO UHJHQHUDWLRQ SURFHV�
VLQJ

,1& 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ �� WLPHV WKH
PRWRU·V URWRU LQHUWLD�

5HTXLUHG IRU UHJHQHUD�
WLRQ RI PRUH WKDQ ��
WLPHV WKH PRWRU·V URWRU
LQHUWLD�

$%6 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ
�� WLPHV WKH PRWRU·V URWRU LQHUWLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

3URWHFWLYH IXQFWLRQV 2YHUFXUUHQW� JURXQGLQJ� RYHUORDG� RYHUYROWDJH� RYHUVSHHGLQJ� $�' HUURUV� WUDQV�
PLVVLRQ HUURUV� HQFRGHU HUURUV� RYHUUXQ SUHYHQWLRQ

1 ����9$& ,QSXW 6HUYR 'ULYHUV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG
����9$& ,QSXW 6HUYR 'ULYHUV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

,WHP 5��'�
8$��/�$�

5��'�
8$��/�$�

5��'�
8$��/�$�

5��'�
8$��/�$�

5��'�
8$��/$

&RQWLQXRXV RXWSXW FXUUHQW ���3� ��� $ ��� $ ��� $ ��� $ ��� $
0RPHQWDU\ PD[LPXP RXWSXW FXUUHQW
���3�

��� $ ��� $ �� $ �� $ �� $

,QSXW SRZHU VXSSO\ 6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]
&RQWURO PHWKRG $OO�GLJLWDO VHUYR
6SHHG IHHGEDFN ,1& 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQS

$%6 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQ
$SSOLFDEOH ORDG LQHUWLD ,1& 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD �� WLPHV PD[�SS

$%6 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD �� WLPHV
PD[�

�� WLPHV PD[�

,QYHUWHU PHWKRG 3:0 PHWKRG EDVHG RQ ,*%7
3:0 IUHTXHQF\ �� N+] ��� N+]
$SSOLFDEOH 6HUYRPRWRU ,1& 5��0

�8�����/�$�
5��0
�8�����/�$�

5��0
�8�����/�$�

5��0
�8�����/�$�

5��0
�8�����/$

$%6 5��0
�8�����6�$�

5��0
�8�����6�$�

5��0
�8�����6�$�

5��0
�8�����6�$�

5��0
�8�����6$

$SSOLFDEOH 6HUYRPRWRU ZDWWDJH �� : �� : ��� : ��� : ��� :
:HLJKW $SSUR[� ��� NJ $SSUR[�

��� NJ
$SSUR[� ��� NJ

+HDWLQJ YDOXH �� : �� : �� : �� : �� :
&DSDF�
L

6SHHG FRQWURO UDQJH �������S
LW\ /RDG IOXFWXDWLRQ UDWH ���� DW � WR ���� �DW UDWHG URWDWLRQ VSHHG�

9ROWDJH IOXFWXDWLRQ UDWH �� DW LQSXW YROWDJH RI �� WR ��� 9$&
7HPSHUDWXUH IOXFWXDWLRQ
UDWH

����� PD[� DW � WR ����&

)UHTXHQF\ FKDUDFWHULVWLFV ��� +] �+$�/$�9�: 0RGHOV�� ��� +] �+�/ 0RGHOV� �DW WKH VDPH ORDG DV WKH UR�
WRU LQHUWLD�

7RUTXH FRQWURO UHSURGXF�
LELOLW\

�����

$FFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH VHWWLQJV

� WR �� V �6HW VHSDUDWHO\ IRU DFFHOHUDWLRQ DQG GHFHOHUDWLRQ��

6SHFLILFDWLRQV &KDSWHU �
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���

,WHP 5��'�
8$��/$

5��'�
8$��/�$�

5��'�
8$��/�$�

5��'�
8$��/�$�

5��'�
8$��/�$�

,QSXW
VLJQDO

6SHHG FRPPDQG YROWDJH �� WR �� 9'& �)RUZDUG PRWRU URWDWLRQ E\ �FRPPDQG� � UDWHG URWDWLRQ VSHHG
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mVJ

7RUTXH FRPPDQG YROWDJH �� WR �� 9'& � UDWHG WRUTXH
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mV

6HTXHQFH LQSXW ���9'&� ��P$ SKRWRFRXSOHU LQSXW� H[WHUQDO SRZHU VXSSO\� ���� 9'&� �� P$
PLQ�

2XWSXW
VLJQDO

3RVLWLRQ IHHGEDFN RXWSXW $�� %�� =�SKDVH OLQH GULYHU RXWSXW �(,$ 56����$�
,1&� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
$%6� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
=�SKDVH� � SXOVH�UHYROXWLRQ

6SHHG PRQLWRU RXWSXW ��� 9������ U�PLQ
&XUUHQW PRQLWRU RXWSXW ��� 9�����
6HTXHQFH RXWSXW $ODUP RXWSXW� DODUP FRGH RXWSXW� PRWRU URWDWLRQ GHWHFWLRQ� EUDNH LQWHUORFN� VSHHG

FRQIRUPLW\� RSHQ FROOHFWRU RXWSXW� �� 9'&� �� P$ �H[FHSW IRU DODUP FRGH RXWSXW�
ZKLFK LV �� 9'&� �� P$�

([WHUQDO UHJHQHUDWLRQ SURFHV�
VLQJ

,1& 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ �� WLPHV WKH PRWRU·V
URWRU LQHUWLD�

5HTXLUHG IRU UH�
JHQHUDWLRQ RI
PRUH WKDQ ��
WLPHV WKH PR�
WRU·V URWRU LQHU�
WLD�

$%6 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ ��
WLPHV WKH PRWRU·V URWRU LQHUWLD�

5HTXLUHG IRU
UHJHQHUDWLRQ
RI PRUH WKDQ
�� WLPHV WKH
PRWRU·V URWRU
LQHUWLD�

5HTXLUHG IRU UH�
JHQHUDWLRQ RI
PRUH WKDQ ��
WLPHV WKH PR�
WRU·V URWRU LQHU�
WLD�

3URWHFWLYH IXQFWLRQV 2YHUFXUUHQW� JURXQGLQJ� RYHUORDG� RYHUYROWDJH� RYHUVSHHGLQJ� $�' HUURUV� WUDQV�
PLVVLRQ HUURUV� HQFRGHU HUURUV� RYHUUXQ SUHYHQWLRQ

1 ����9$& ,QSXW 7\SH� 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV
,WHP 5��'�

8$��9
5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

&RQWLQXRXV RXWSXW FXUUHQW ���3� ��� $ ���� $ ��� $ ��� $ ��� $ ��� $
0RPHQWDU\ PD[LPXP RXWSXW FXUUHQW
���3�

��� $ ��� $ ��� $ ��� $ ���� $ ���� $

,QSXW SRZHU VXSSO\ 6LQJOH�SKDVH ������� 9$& ���� WR ��� 9� ����� +]
&RQWURO PHWKRG $OO�GLJLWDO VHUYR
6SHHG IHHGEDFN ,1& 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQS

$%6 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQ
$SSOLFDEOH ORDG LQHUWLD ,1& 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD 0D[LPXP RI �� WLPHV

PRWRU·V URWRU LQHUWLD
$%6 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQ�

HUWLD
0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

0D[LPXP
RI �� WLPHV
PRWRU·V UR�
WRU LQHUWLD

,QYHUWHU PHWKRG 3:0 PHWKRG EDVHG RQ ,*%7
3:0 IUHTXHQF\ �� N+] ��� N+]
$SSOLFDEOH 6HUYRPRWRU ,1& 5��0

�8�����9$
5��0
�8�����9$

5��0
�8�����9$

5��0
�8�����9$

5��0
�8�����9$

5��0
�8�����9$

$%6 5��0
�8�����;$

5��0
�8�����;$

5��0
�8�����;$

5��0
�8�����;$

5��0
�8�����;$

5��0
�8�����;$

$SSOLFDEOH 6HUYRPRWRU ZDWWDJH �� : �� : ��� : ��� : ��� : ��� :
:HLJKW $SSUR[� ��� NJ $SSUR[�

��� NJ
$SSUR[�
��� NJ

+HDWLQJ YDOXH �� : �� : �� : �� : �� : �� :

6SHFLILFDWLRQV &KDSWHU �
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,WHP 5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

5��'
�8$��9

5��'�
8$��9

&DSDF�
L

6SHHG FRQWURO UDQJH �������S
LW\ /RDG IOXFWXDWLRQ UDWH ���� DW � WR ���� �DW UDWHG URWDWLRQ VSHHG�

9ROWDJH IOXFWXDWLRQ UDWH �� DW LQSXW YROWDJH RI ��� WR ��� 9$&
7HPSHUDWXUH IOXFWXDWLRQ
UDWH

����� PD[� DW � WR ����&

)UHTXHQF\ FKDUDFWHULVWLFV ��� +] �DW WKH VDPH ORDG DV WKH URWRU LQHUWLD�
7RUTXH FRQWURO UHSURGXF�
LELOLW\

�����

$FFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH VHWWLQJV

� WR �� V �6HW VHSDUDWHO\ IRU DFFHOHUDWLRQ DQG GHFHOHUDWLRQ��

,QSXW
VLJQDO

6SHHG FRPPDQG YROWDJH �� WR �� 9'& �)RUZDUG PRWRU URWDWLRQ E\ �FRPPDQG� � UDWHG URWDWLRQ VSHHG
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mVJ

7RUTXH FRPPDQG YROWDJH �� WR �� 9'& � UDWHG WRUTXH
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mV

6HTXHQFH LQSXW ���9'&� ��P$ SKRWRFRXSOHU LQSXW� H[WHUQDO SRZHU VXSSO\� ���� 9'&� �� P$
PLQ�

2XWSXW
VLJQDO

3RVLWLRQ IHHGEDFN RXWSXW $�� %�� =�SKDVH OLQH GULYHU RXWSXW �(,$ 56����$�
,1&� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
$%6� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
=�SKDVH� � SXOVH�UHYROXWLRQ

6SHHG PRQLWRU RXWSXW ��� 9������ U�PLQ
&XUUHQW PRQLWRU RXWSXW ��� 9�����
6HTXHQFH RXWSXW $ODUP RXWSXW� DODUP FRGH RXWSXW� PRWRU URWDWLRQ GHWHFWLRQ� EUDNH LQWHUORFN� VSHHG

FRQIRUPLW\� RSHQ FROOHFWRU RXWSXW� �� 9'&� �� P$ �H[FHSW IRU DODUP FRGH RXWSXW�
ZKLFK LV �� 9'&� �� P$�

([WHUQDO UHJHQHUDWLRQ SURFHV�
VLQJ

,1& 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ �� WLPHV WKH
PRWRU·V URWRU LQHUWLD�

5HTXLUHG IRU UHJHQHUD�
WLRQ RI PRUH WKDQ ��
WLPHV WKH PRWRU·V URWRU
LQHUWLD�

$%6 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ
�� WLPHV WKH PRWRU·V URWRU LQHUWLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

5HTXLUHG
IRU UHJHQ�
HUDWLRQ RI
PRUH WKDQ
�� WLPHV
WKH PRWRU·V
URWRU LQHU�
WLD�

3URWHFWLYH IXQFWLRQV 2YHUFXUUHQW� JURXQGLQJ� RYHUORDG� RYHUYROWDJH� RYHUVSHHGLQJ� $�' HUURUV� WUDQV�
PLVVLRQ HUURUV� HQFRGHU HUURUV� RYHUUXQ SUHYHQWLRQ

1 ����9$& ,QSXW 7\SH� 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV
,WHP 5��'�

8$��:
5��'�
8$��:

5��'�
8$��:

5��'�
8$��:

5��'�
8$��:

&RQWLQXRXV RXWSXW FXUUHQW ���3� ��� $ ��� $ ��� $ ��� $ ��� $
0RPHQWDU\ PD[LPXP RXWSXW FXUUHQW
���3�

��� $ ��� $ �� $ �� $ �� $

,QSXW SRZHU VXSSO\ 6LQJOH�SKDVH ������� 9$& ��� WR ��� 9� ����� +]
&RQWURO PHWKRG $OO�GLJLWDO VHUYR
6SHHG IHHGEDFN ,1& 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQS

$%6 2SWLFDO HQFRGHU� ����� SXOVHV�UHYROXWLRQ
$SSOLFDEOH ORDG LQHUWLD ,1& 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD �� WLPHV PD[�SS

$%6 0D[LPXP RI �� WLPHV PRWRU·V URWRU LQHUWLD �� WLPHV
PD[�

�� WLPHV PD[�

6SHFLILFDWLRQV &KDSWHU �
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,WHP 5��'�
8$��:

5��'�
8$��:

5��'�
8$��:

5��'�
8$��:

5��'�
8$��:

,QYHUWHU PHWKRG 3:0 PHWKRG EDVHG RQ ,*%7
3:0 IUHTXHQF\ �� N+] ��� N+]
$SSOLFDEOH 6HUYRPRWRU ,1& 5��0

�8�����:$
5��0
�8�����:$

5��0
�8�����:$

5��0
�8�����:$

5��0
�8�����:$

$%6 5��0
�8�����<$

5��0
�8�����<$

5��0
�8�����<$

5��0
�8�����<$

5��0
�8�����<$

$SSOLFDEOH 6HUYRPRWRU ZDWWDJH �� : �� : ��� : ��� : ��� :
:HLJKW $SSUR[� ��� NJ $SSUR[�

��� NJ
$SSUR[� ��� NJ

+HDWLQJ YDOXH �� : �� : �� : �� : �� :
&DSDF�
L

6SHHG FRQWURO UDQJH �������S
LW\ /RDG IOXFWXDWLRQ UDWH ���� DW � WR ���� �DW UDWHG URWDWLRQ VSHHG�

9ROWDJH IOXFWXDWLRQ UDWH �� DW LQSXW YROWDJH RI �� WR ��� 9$&
7HPSHUDWXUH IOXFWXDWLRQ
UDWH

����� PD[� DW � WR ����&

)UHTXHQF\ FKDUDFWHULVWLFV ��� +] �DW WKH VDPH ORDG DV WKH URWRU LQHUWLD�
7RUTXH FRQWURO UHSURGXF�
LELOLW\

�����

$FFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH VHWWLQJV

� WR �� V �6HW VHSDUDWHO\ IRU DFFHOHUDWLRQ DQG GHFHOHUDWLRQ��

,QSXW
VLJQDO

6SHHG FRPPDQG YROWDJH �� WR �� 9'& �)RUZDUG PRWRU URWDWLRQ E\ �FRPPDQG� � UDWHG URWDWLRQ VSHHG
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mVJ

7RUTXH FRPPDQG YROWDJH �� WR �� 9'& � UDWHG WRUTXH
,QSXW LPSHGDQFH� $SSUR[� �� NW� FLUFXLW WLPH FRQVWDQW� $SSUR[� �� mV

6HTXHQFH LQSXW ���9'&� ��P$ SKRWRFRXSOHU LQSXW� H[WHUQDO SRZHU VXSSO\� ���� 9'&� �� P$
PLQ�

2XWSXW
VLJQDO

3RVLWLRQ IHHGEDFN RXWSXW $�� %�� =�SKDVH OLQH GULYHU RXWSXW �(,$ 56����$�
,1&� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
$%6� $�SKDVH DQG %�SKDVH �GLYLGLQJ UDWH VHWWLQJ�� �� WR ����� SXOVHV�UHYROXWLRQ
=�SKDVH� � SXOVH�UHYROXWLRQ

6SHHG PRQLWRU RXWSXW ��� 9������ U�PLQ
&XUUHQW PRQLWRU RXWSXW ��� 9�����
6HTXHQFH RXWSXW $ODUP RXWSXW� DODUP FRGH RXWSXW� PRWRU URWDWLRQ GHWHFWLRQ� EUDNH LQWHUORFN� VSHHG

FRQIRUPLW\� RSHQ FROOHFWRU RXWSXW� �� 9'&� �� P$ �H[FHSW IRU DODUP FRGH RXWSXW�
ZKLFK LV �� 9'&� �� P$�

([WHUQDO UHJHQHUDWLRQ SURFHV�
VLQJ

,1& 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ �� WLPHV WKH PRWRU·V
URWRU LQHUWLD�

5HTXLUHG IRU UH�
JHQHUDWLRQ RI
PRUH WKDQ ��
WLPHV WKH PR�
WRU·V URWRU LQHU�
WLD�

$%6 5HTXLUHG IRU UHJHQHUDWLRQ RI PRUH WKDQ ��
WLPHV WKH PRWRU·V URWRU LQHUWLD�

5HTXLUHG IRU
UHJHQHUDWLRQ
RI PRUH WKDQ
�� WLPHV WKH
PRWRU·V URWRU
LQHUWLD�

5HTXLUHG IRU UH�
JHQHUDWLRQ RI
PRUH WKDQ ��
WLPHV WKH PR�
WRU·V URWRU LQHU�
WLD�

3URWHFWLYH IXQFWLRQV 2YHUFXUUHQW� JURXQGLQJ� RYHUORDG� RYHUYROWDJH� RYHUVSHHGLQJ� $�' HUURUV� WUDQV�
PLVVLRQ HUURUV� HQFRGHU HUURUV� RYHUUXQ SUHYHQWLRQ

6SHFLILFDWLRQV &KDSWHU �
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����� ,�2 6SHFLILFDWLRQV

1 7HUPLQDO %ORFN 6SHFLILFDWLRQV� 0RGHOV &RQIRUPLQJ WR 8/�F8/
6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

6LJQDO )XQFWLRQ &RQGLWLRQ
5
7

3RZHU VXSSO\ LQ�
SXW

5��'�8$PP+�$� �����9$& 8QLWV�� 6LQJOH�SKDVH ������� 9$& ���� WR
��� 9$&� ����� +]
5��'�8$PP/�$� �����9$& 8QLWV�� 6LQJOH�SKDVH ������� 9$& ��� WR
��� 9$&� ����� +]

3
1

0DLQ FLUFXLW '&
RXWSXW

7KHVH DUH WKH FRQQHFWLRQ WHUPLQDOV IRU WKH 5HJHQHUDWLRQ 8QLW
�5��$�5*��8$�� &RQQHFW WKHVH ZKHQ WKH UHJHQHUDWLRQ HQHUJ\ LV KLJK�

8 6HUYRPRWRU 8�
SKDVH RXWSXW

5HG 7KHVH DUH WKH WHUPLQDOV IRU RXWSXWV WR WKH 6HUYRPRWRU�

9 6HUYRPRWRU 9�
SKDVH RXWSXW

:KLWH

: 6HUYRPRWRU :�
SKDVH RXWSXW

%OXH

)UDPH JURXQG *UHHQ 7KLV LV WKH FRQQHFWLRQ WHUPLQDO� 8VH D ��� W RU OHVV �FODVV��� RU EHW�
WHU JURXQG� ,W LV XVHG LQ FRPPRQ IRU 6HUYRPRWRU RXWSXW DQG SRZHU
VXSSO\ LQSXW�

1 7HUPLQDO %ORFN 6SHFLILFDWLRQV� 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV
6LJQDO )XQFWLRQ &RQGLWLRQ
/�
/�

3RZHU VXSSO\ LQ�
SXW

5��'�8$PP9 �����9$& 8QLWV�� 6LQJOH�SKDVH ������� 9$& ���� WR
��� 9$&� ����� +]
5��'�8$PP: �����9$& 8QLWV�� 6LQJOH�SKDVH ������� 9$& ��� WR
��� 9$&� ����� +]

�
ï

0DLQ FLUFXLW '&
RXWSXW

:KHQ XVLQJ PXOWLSOH D[HV DQG WKHUH LV H[FHVVLYH UHJHQHUDWLYH HQHUJ\� WKH �
WHUPLQDOV FDQ EH FRQQHFWHG WRJHWKHU DQG WKH ï WHUPLQDOV FDQ EH FRQQHFWHG
WRJHWKHU WR LQFUHDVH WKH UHJHQHUDWLRQ DEVRUSWLRQ FDSDFLW\�

8 6HUYRPRWRU 8�
SKDVH RXWSXW

5HG 7KHVH DUH WKH WHUPLQDOV IRU RXWSXWV WR WKH 6HUYRPRWRU�

9 6HUYRPRWRU 9�
SKDVH RXWSXW

:KLWH

: 6HUYRPRWRU :�
SKDVH RXWSXW

%OXH

3URWHFWLYH HDUWK
WHUPLQDO

*UHHQ 7KLV LV WKH FRQQHFWLRQ WHUPLQDO� 8VH D ��� W RU OHVV �FODVV��� RU EHW�
WHU JURXQG�

1 &1�� &RQWURO ,�2 6SHFLILFDWLRQV �6DPH IRU $OO 0RGHOV�

- &1�� &RQWURO ,QSXW
3LQ 1R� 6LJQDO QDPH )XQFWLRQ &RQWHQWV
� 75() 7RUTXH FRPPDQG LQSXW �� WR ��� 9 � UDWHG WRUTXH

& I &� $*1' 7RUTXH FRPPDQG LQSXW
JURXQG

� T
&KDQJHDEOH E\ PHDQV RI XVHU SDUDPHWHU &Q���
WRUTXH FRPPDQG VFDOH�

6SHFLILFDWLRQV &KDSWHU �
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3LQ 1R� &RQWHQWV)XQFWLRQ6LJQDO QDPH
� 5() 6SHHG FRPPDQG LQSXW �� WR ��� 9 � UDWHG WRUTXH

& I &� $*1' 6SHHG FRPPDQG LQSXW
JURXQG

� T
&KDQJHDEOH E\ PHDQV RI XVHU SDUDPHWHU &Q���
VSHHG FRPPDQG VFDOH�

� 6(1 �$%6�
�VHH QRWH�

6HQVRU 21 LQSXW 21� 6XSSOLHV � 9 WR WKH DEVROXWH HQFRGHU�

7KLV VLJQDO LV QRW XVHG ZKHQ VHWXS SDUDPHWHU &Q���
� 6(1*1'

�$%6� �VHH
QRWH�

6HQVRU 21 LQSXW JURXQG
7KLV VLJQDO LV QRW XVHG ZKHQ VHWXS SDUDPHWHU &Q���
ELW QR� �  ��

�� 3&/�63'� )RUZDUG URWDWLRQ FXUUHQW
OLPLW LQSXW � 6SHHG VHOHF�
WLRQ FRPPDQG � LQSXW

)RUZDUG�UHYHUVH URWDWLRQ FXUUHQW OLPLW �3&/�1&/�
ZKHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  ��
�21� &XUUHQW OLPLW�

&�� 1&/�63'� 5HYHUVH URWDWLRQ FXUUHQW
OLPLW LQSXW � 6SHHG VHOHF�
WLRQ FRPPDQG � LQSXW

� �
,QWHUQDO VHWWLQJ VSHHG �&Q��)� ��� ��� VHOHFWRU VZLWFK
ZKHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  ��

�� ���9,1 ����9 SRZHU VXSSO\ LQSXW
IRU FRQWURO '&

3RZHU VXSSO\ IRU SLQ QRV� ��� ��� ��� ��� ��� ��� ���
����9 LQSXW

�� 581 5XQ FRPPDQG LQSXW 21� 6HUYR 21� ZKHQ VHWXS SDUDPHWHU &Q��� ELW QR�
�  ��

:KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKLV VLJ�
QDO LV QRW XVHG� �$XWRPDWLFDOO\ VHW WR 6HUYR 21��

�� 0,1* *DLQ GHFHOHUDWLRQ LQSXW 21� 'HFUHDVH VSHHG ORRS JDLQ� ZKHQ VHWXS SDUDPH�
WHU &Q��� ELW QRV� E� $  �� ��

3/2&. 3RVLWLRQ ORFN FRPPDQG LQ�
SXW

:KHQ VHWXS SDUDPHWHU &Q��� ELW QRV� E� $  �� ��
WKHQ� ZKHQ WKLV ELW LV 21� SRVLWLRQ ORFN JRHV LQ HIIHFW
LI WKH PRWRU URWDWLRQ VSHHG LV QR PRUH WKDQ WKH SRVL�
WLRQ ORFN URWDWLRQ VSHHG �&Q��)��

796(/ 7RUTXH � 6SHHG FRQWURO
VZLWFK LQSXW

:KHQ VHWXS SDUDPHWHU &Q��� ELW QRV� E� $  �� ��
WKHQ� ZKHQ WKLV ELW LV 21� WKH PRGH FKDQJHV IURP
WKH WRUTXH FRPPDQG �75()� PRGH WR WKH VSHHG
FRPPDQG �5()� PRGH� :KHQ LQ WRUTXH FRPPDQG
PRGH� VSHHG FRPPDQG �5()� LQSXWV EHFRPH IRU�
ZDUG�UHYHUVH URWDWLRQ VSHHG OLPLWV�

5',5 5RWDWLRQ GLUHFWLRQ FRP�
PDQG LQSXWV

:KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKLV LV
WKH URWDWLRQ GLUHFWLRQ FRPPDQG IRU LQWHUQDO VSHHG
VHWWLQJV � WR �� �2))� )RUZDUG URWDWLRQ� 21� 5HYHUVH
URWDWLRQ�

�� 327 )RUZDUG GULYH SURKLELW LQ�
SXW

)RUZDUG URWDWLRQ RYHUWUDYHO LQSXW �2)) ZKHQ SURKLE�
LWHG�� :KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKLV
VLJQDO LV QRW XVHG�

�� 127 5HYHUVH GULYH SURKLELW LQ�
SXW

5HYHUVH URWDWLRQ RYHUWUDYHO LQSXW �2)) ZKHQ SURKLE�
LWHG�� :KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKLV
VLJQDO LV QRW XVHG�

�� 5(6(7 $ODUP UHVHW LQSXW 21� 6HUYR DODUP VWDWXV LV UHVHW�

�� %$7 �$%6�
�VHH QRWH�

%DFNXS EDWWHU\ � LQSXW 7KH EDFNXS EDWWHU\ FRQQHFWLRQ WHUPLQDOV XVHG ZKHQ
SRZHU LV QRW VXSSOLHG WR DQ DEVROXWH HQFRGHU�

�� %$7*1'
�$%6� �VHH
QRWH�

%DFNXS EDWWHU\ ï LQSXW
SR H V RW VXSS HG WR D DEVR XWH H FRGH

1RWH 'R QRW FRQQHFW SLQV �� �� ��� ��� ��� DQG �� XQOHVV D PRWRU ZLWK DQ DEVROXWH HQFRGHU LV XVHG�

6SHFLILFDWLRQV &KDSWHU �
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- &1�� &RQWURO 2XWSXW �&RPPRQ WR 0RGHOV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV�
0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV� DQG 0RGHOV &RQIRUPLQJ WR (&
'LUHFWLYHV�

3LQ 1R� 6LJQDO QDPH )XQFWLRQ &RQWHQWV
� %.,5 %UDNH LQWHUORFN RXWSXW 2XWSXWV H[WHUQDO EUDNH LQWHUORFN VLJQDO�
� 9&03 6SHHG FRQIRUPLW\ RXWSXW 2XWSXW ZKHQ WKH 6HUYRPRWRU URWDWLRQ VSHHG FRQ�

IRUPV WR WKH VSHHG FRPPDQG�
� 7*21 6HUYRPRWRU URWDWLRQ

GHWHFWLRQ RXWSXW
:KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKLV WXUQV
21 LI WKH 6HUYRPRWRU URWDWLRQ VSHHG H[FHHGV WKH
YDOXH VHW IRU WKH 6HUYRPRWRU URWDWLRQ GHWHFWLRQ
VSHHG �&Q��E��

&/,07 &XUUHQW OLPLW GHWHFWLRQ RXW�
SXW

:KHQ ELW � RI VHWXS SDUDPHWHU &Q��� LV VHW WR ´��µ
WKH &/,07 VLJQDO ZLOO WXUQHG 21 LQ DQ\ RI WKH IROORZ�
LQJ � FDVHV�

� 7KH RXWSXW WRUTXH UHDFKHV WKH YDOXH VHW IRU WKH
WRUTXH OLPLW �&Q���� ����

� 7KH IRUZDUG�UHYHUVH URWDWLRQFXUUHQW OLPLW �3&/�1&/�
LV21 DQG WKH RXWSXW WRUTXH UHDFKHV WKH H[WHUQDO FXU�
UHQW OLPLW VHW LQ &Q��� RU &Q����

� 7KH RXWSXW WRUTXH UHDFKHV WKH DQDORJFXUUHQW OLPLW LQ�
SXW �75()�� +$�/$�9�: 0RGHOV
�:KHQ ELW ) RI &Q��� LV ��

�� 2*1' 2XWSXW JURXQG FRPPRQ 2XWSXW JURXQG FRPPRQ IRU SLQV �� �� DQG ��
�� (*1' (QFRGHU VLJQDO RXWSXW

*1'
7KLV LV WKH JURXQG IRU HQFRGHU VLJQDO RXWSXWV�

�� �$ (QFRGHU $�SKDVH � RXWSXW 2XWSXWV HQFRGHU SXOVHV GLYLGHG DFFRUGLQJ WR XVHU
SDUDPHWHU &Q �$ /LQH GULYHU RXWSXW �FRQIRUPLQJ WR

�� ï$ (QFRGHU $�SKDVH ï RXWSXW
SDUDPHWHU &Q��$� /LQH GULYHU RXWSXW �FRQIRUPLQJ WR
56����$��

�� ï% (QFRGHU %�SKDVH ï RXWSXW 2XWSXWV HQFRGHU SXOVHV GLYLGHG DFFRUGLQJ WR XVHU
SDUDPHWHU &Q �$ /LQH GULYHU RXWSXW �FRQIRUPLQJ WR

�� �% (QFRGHU %�SKDVH � RXWSXW
SDUDPHWHU &Q��$� /LQH GULYHU RXWSXW �FRQIRUPLQJ WR
56����$��

�� �= (QFRGHU =�SKDVH � RXWSXW (QFRGHU =�SKDVH RXWSXW �� SXOVH�UHYROXWLRQ�� /LQH
G L � I L 56 $��� ï= (QFRGHU =�SKDVH ï RXWSXW

S S � S � �
GULYHU RXWSXW �FRQIRUPLQJ WR 56����$��

�� �$%6 �$%6�
�VHH QRWH ��

$EVROXWH HQFRGHU VLJQDO �
RXWSXW

$ VHULDO GDWD RXWSXW IRU WKH URWDWLRQ DPRXQW �FRQ�
IRUPLQJ WR 56����$��

�� ï$%6 �$%6�
�VHH QRWH ��

$EVROXWH HQFRGHU VLJQDO ï
RXWSXW

R J WR 6 �

�� $/2� $ODUP FRGH RXWSXW � :KHQ DQ DODUP LV JHQHUDWHG IRU WKH 6HUYR 'ULYHU�
K I K O L EL G�� $/2� $ODUP FRGH RXWSXW �

J �
WKH FRQWHQWV RI WKH DODUP DUH RXWSXW LQ D ��ELW FRGH�
2SHQ FROOHFWRU RXWSXW� �� 9'& �� P$ PD[

�� $/2� $ODUP FRGH RXWSXW �
2SHQ FROOHFWRU RXWSXW� �� 9'&� �� P$ PD[�

�� $/2&20 $ODUP FRGH RXWSXW *1'
�� $/0 $ODUP RXWSXW :KHQ DQ DODUP LV JHQHUDWHG IRU WKH 6HUYR 'ULYHU�

K L 2)) 2 OO�� $/0&20 $ODUP RXWSXW *1'
J �

WKH RXWSXW LV 2))� 2SHQ FROOHFWRU RXWSXW�

�� )* �VHH QRWH
��

)UDPH JURXQG *URXQG WHUPLQDO IRU VKLHOG ZLUH RI FDEOH DQG )* OLQH�

1RWH �� 'R QRW FRQQHFW SLQV �� �� ��� ��� ��� DQG �� XQOHVVDPRWRU ZLWK DQ DEVROXWHHQFRGHU LV XVHG�

1RWH �� 3LQ�� LVQRWXVHGRQPRGHOVFRQIRUPLQJ WR(&'LUHFWLYHV� ,QVWHDG�FRQQHFW WKHFDEOHVKLHOGWR
WKH FRQQHFWRU SOXJ DQG JURXQG LW GLUHFWO\ XVLQJ D FODPS�

6SHFLILFDWLRQV &KDSWHU �
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- &RQQHFWRUV 8VHG ���3�
6XPLWRPR �0 5HFHSWDFOH DW 6HUYR 'ULYHU ��������$�-/

6ROGHUHG SOXJ DW FDEOH VLGH ����������9(
&DVH DW FDEOH VLGH ��������$�����

- 3LQ $UUDQJHPHQW

� $*1'

� $*1'

�

� 9&03

�� 2*1'

�� 1&/�
63'�

�� 581

�� 327

�� 5(6(7

� 75()

� 5()

�

� %.,5

� 7*21�
&/,07

�� 3&/�
63'�

�� ���9,1

��

0,1*�
3/2&.�
796(/�
5',5

�� 127

�� �$

�� ï%

��

��

�� $/2�

�� $/2�

�� $/0

�� )*

�� �=

�� (*1'

�� ï$

�� ï=

��

��

�� $/2�

�� $/2&20

�� $/0&20

�� �%

7RUTXH
FRPPDQG
LQSXW *1'

6SHHG
FRPPDQG
LQSXW *1'

6SHHG
FRQIRUPLW\
RXWSXW

2XWSXW
JURXQG
FRPPRQ

5HYHUVH
URWDWLRQ
FXUUHQW OLPLW
LQSXW

5XQ FRP�
PDQG LQ�
SXW

)RUZDUG
URWDWLRQGULYH
SURKLELW LQSXW

$ODUP UHVHW
LQSXW

7RUTXH
FRPPDQG
LQSXW

6SHHG
FRPPDQG
LQSXW

%UDNH
LQWHUORFN
RXWSXW

0RWRU URWDWLRQ
GHWHFWLRQ� FXU�
UHQW FRQWURO
GHWHFWLRQ

)RUZDUG
URWDWLRQ
FXUUHQW OLPLW
LQSXW

&RQWURO '&
����9 LQSXW

*DLQ GHFHOHUDWLRQ�
SRVLWLRQ ORFN�
WRUTXH�VSHHG
FRQWURO� URWDWLRQ
GLUHFWLRQ

5HYHUVH
URWDWLRQGULYH
SURKLELW LQSXW

(QFRGHU
$�SKDVH
� RXWSXW

(QFRGHU
%�SKDVH
ï RXWSXW

(QFRGHU
=�SKDVH
� RXWSXW

$ODUP FRGH
RXWSXW �

$ODUP FRGH
RXWSXW �

$ODUP
RXWSXW

)UDPH
JURXQG
�VHH QRWH�

(QFRGHU
VLJQDO
RXWSXW
*1'

(QFRGHU
$�SKDVH
ï RXWSXW

(QFRGHU
%�SKDVH
� RXWSXW

(QFRGHU
=�SKDVH
ï RXWSXW

$ODUP FRGH
RXWSXW �

$ODUP FRGH
RXWSXW
*1'

$ODUP
RXWSXW
*1'

6(1*1'
6HQVRU
21 LQSXW
JURXQG

6(1
6HQVRU
21 LQSXW

�$%6
$EVROXWH HQ�
FRGHU VLJQDO
� RXWSXW

%$7
%DFNXS
EDWWHU\ �
LQSXW

ï$%6
$EVROXWH HQ�
FRGHU VLJQDO
ï RXWSXW

%$7*1'
%DFNXS
EDWWHU\ ï
LQSXW

1RWH 3LQ �� LV QRW XVHG RQ PRGHOV FRQIRUPLQJ WR WKH (& 'LUHFWLYHV�

6SHFLILFDWLRQV &KDSWHU �
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1 &RQWURO ,QSXW ,QWHUIDFH
7KH LQSXW FLUFXLW IRU WKH FRQWURO ,�2 FRQQHFWRU �&1�� LV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

��� 9,1

581

��

��

��� N

��� N

� P$

([WHUQDO SRZHU VXSSO\
�� 9'& � � 9
�� P$ PLQ�

7R RWKHU LQSXW FLUFXLW *1'V 7R RWKHU LQSXW FLUFXLWV

- 5XQ &RPPDQG ���� 581�
7KLV LV WKH LQSXW WKDW WXUQVRQ WKHSRZHUGULYHFLUFXLW IRU WKHPDLQFLUFXLWRI WKH6HUYR'ULYHU� ,I WKLV VLJQDO LV
QRW LQSXW �L�H�� VHUYR�RII VWDWXV�� WKH 6HUYRPRWRU FDQQRW RSHUDWH� 'HSHQGLQJRQ WKH VHWWLQJ RI VHWXS SD�
UDPHWHU &Q���� ELW QR� �� WKLV VLJQDO FDQ EH E\SDVVHG� ,Q WKDW FDVH� WKH VHUYR ZLOO EH WXUQHG RQ DIWHU WKH
SRZHU LV WXUQHG RQ�
- *DLQ 5HGXFWLRQ� 3RVLWLRQ /RFN &RPPDQG� 7RUTXH DQG 6SHHG &RQWURO &KDQJHV�
5RWDWLRQ 'LUHFWLRQ &RPPDQG ���� 0,1*�3/2&.�796(/�5',5�

7KLV LQSXW VLJQDO VZLWFKHVDPRQJ WKH IROORZLQJ IRXU NLQGVRI VLJQDOVDFFRUGLQJ WR WKH VHWWLQJVRI ELW QXP�
EHUV E DQG $ RI WKH VHWXS SDUDPHWHU &Q��� DQG &Q��� ELW ��

�*DLQ 5HGXFWLRQ ���� 0,1*� 6HWXS 3DUDPHWHU &Q���� %LW 1RV� E� $  �� ��
,QSXW WKLV VLJQDO WR ORZHU WKH ORRS JDLQ IRU WKH FRQWURO ORRS� DQG WR ZHDNHQ VHUYR ULJLGLW\ �UHSHOODQW
IRUFH ZLWK UHVSHFW WR H[WHUQDO IRUFH�� ,I SRVLWLRQ FRQWURO LV H[HFXWHGZLWKRXW LQFOXGLQJD SRVLWLRQ ORRS�
WKHUHPD\EHVRPHSRVLWLRQGHYLDWLRQGXH WR WHPSHUDWXUHGULIW IURPDGHYLFHVXFKDV WKH$�'FRQYHUW�
HU� ,Q VXFK D FDVH� LI D JDLQ UHGXFWLRQ LV LQSXW� WKH ORRS JDLQ RI WKH VSHHG ORRSZLOO EH ORZHUHG DQG WKH
DPRXQW RI GULIW ZLOO EH GHFUHDVHG� ,I WKHUH LV VWDWLF IULFWLRQ WRUTXH RQ WKH ORDG ��� RUPRUH RI WKH UDWHG
WRUTXH�� WKH 6HUYRPRWRU ZLOO FRPSOHWHO\ VWRS�

,Q DGGLWLRQ� LI D SRVLWLRQ ORRS LV LQFOXGHG� ZKHQ SDUWV DUH LQVHUWHG DIWHU SRVLWLRQLQJ� WKH LQVHUWLRQ RS�
HUDWLRQ LVPDGH HDVLHU EHFDXVH WKH UHSHOODQW IRUFH ZLWK UHVSHFW WR H[WHUQDO IRUFH LV ZHDNHQHGE\ WKH
LQSXWWLQJ RI WKLV VLJQDO� 7KLV FDQQRW EH XVHG IRU WKH YHUWLFDO VKDIW ZKHUH D JUDYLW\ ORDG LV DSSOLHG� EH�
FDXVH SRVLWLRQ GHYLDWLRQ ZLOO RFFXU�

�3RVLWLRQ /RFN &RPPDQG ���� 3/2&.� 6HWXS 3DUDPHWHU &Q���� %LW 1RV� E� $  �� ��
,I SRVLWLRQFRQWURO LV H[HFXWHGZLWKRXW LQFOXGLQJD SRVLWLRQ ORRS� WKHUHPD\ EHVRPHSRVLWLRQGHYLDWLRQ
GXH WR WHPSHUDWXUH GULIW IURP DGHYLFHVXFKDV WKH$�' FRQYHUWHU� ,Q VXFKD FDVH� LI WKLV VLJQDO LV LQSXW�
ZKHQ WKH 6HUYRPRWRU URWDWLRQ VSHHG LV OHVV WKDQ WKH URWDWLRQ VSHHG VHW IRU WKH SRVLWLRQ ORFN URWDWLRQ
VSHHG �XVHU SDUDPHWHU &Q��)�� WKH PRGH FKDQJHV IURP VSHHG FRQWURO PRGH WR SRVLWLRQ FRQWURO
PRGH� 7KH 6HUYRPRWRU JRHV LQWR SRVLWLRQ ORFN VWDWXV DQG FRPSOHWHO\ VWRSV� 7KLV IXQFWLRQ FDQ EH
XVHG HYHQ IRU WKH YHUWLFDO VKDIW ZKHUH D JUDYLW\ ORDG LV DSSOLHG�

� 7RUTXH DQG 6SHHG &RQWURO &KDQJHV ���� 796(/� 6HWXS 3DUDPHWHU &Q���� %LW 1RV� E� $  �� ��
,Q WRUTXH FRQWUROPRGH ,,� WKLV VLJQDO EHFRPHV WKH WRUTXH DQG VSHHGFRQWURO FKDQJH LQSXW�:KHQ WKLV
VLJQDO LV LQSXW� WKHPRGH FKDQJHV IURP WKH WRUTXH FRQWURO PRGH WR WKH VSHHG FRQWUROPRGH�:KHQ LQ
WRUTXH FRQWURO PRGH� WKH VSHHG FRPPDQG VLJQDO �5()� EHFRPHV WKH IRUZDUG�UHYHUVH VSHHG OLPLW
LQSXW� 7KH6HUYRPRWRU URWDWLRQ VSHHG� KRZHYHU� GRHVQRW QHFHVVDULO\FRQIRUP WR WKH VSHHG OLPLW YDO�
XH�

�5RWDWLRQ 'LUHFWLRQ &RPPDQG ���� 5',5� 6HWXS 3DUDPHWHU &Q���� %LW 1R� �  ��
7KLV VLJQDO EHFRPHV WKH URWDWLRQ GLUHFWLRQ FKDQJH FRPPDQG IRU ZKHQ RSHUDWLRQ LV FDUULHG RXW DW WKH
LQWHUQDOO\VHW VSHHG �QR� � WKURXJKQR� � LQWHUQDOO\VHW VSHHGV��:KHQ WKLV VLJQDO LV QRW LQSXW� WKH URWD�
WLRQ GLUHFWLRQ LV IRUZDUG� ZKHQ LW LV LQSXW� WKH GLUHFWLRQ LV UHYHUVH�

6SHFLILFDWLRQV &KDSWHU �
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- )RUZDUG�5HYHUVH 'ULYH 3URKLELW ������� 327�127�
7KH IRUZDUG�UHYHUVH GULYH SURKLELWV DUH YDOLG IRU VHTXHQFH LQSXW VLJQDO VZLWFKLQJ ZKHQ WKH IROORZLQJ
VHWWLQJV KDYH EHHQ PDGH�
)RUZDUG 'ULYH 3URKLELW ���� 327�� &Q��� ELW 1R� �  �
5HYHUVH 'ULYH 3URKLELW ���� 127�� &Q��� ELW 1R� �  �

7KHVH WZR VLJQDOV DUH WKH LQSXWV IRU IRUZDUG DQG UHYHUVH GULYH SURKLELW �RYHUWUDYHO�� :KHQ WKH\ DUH LQ�
SXW� GULYLQJ LV SRVVLEOH LQ WKH UHVSHFWLYH GLUHFWLRQV�:KHQ GULYLQJ LV SURKLELWHG� PRYHPHQW ZLOO VWRS DF�
FRUGLQJ WR WKH VHWWLQJV RI ELWV QRV� �� �� DQG � RI VHWXS SDUDPHWHU QR� � �&Q����� $ODUP VWDWXVZLOO QRW EH
JHQHUDWHGDW WKH'ULYHU�:KHQGULYH SURKLELW LV QRW XVHG� FOHDU WKH IXQFWLRQE\ FRQQHFWLQJ WKH UHVSHFWLYH
VLJQDO WR WKH H[WHUQDO SRZHU VXSSO\ ����9 *1' RU VHWWLQJ VHWXS SDUDPHWHU &Q���� ELW QRV� �� �  ����

6WRSSLQJ 0HWKRGV ZKHQ )RUZDUG�5HYHUVH 'ULYH 3URKLELW LV 2))

%LW
1R� �
�

%LW
1R� �
�

�

�
327 �127� LV 2))

'HFHOHUDWLRQ 0HWKRG

'\QDPLF EUDNH

)UHH UXQ

(PHUJHQF\ VWRS WRUTXH �&Q����

6HUYR IUHH

6WRSSHG 6WDWXV

6HUYR IUHH

6HUYR ORFNHG

%LW
1R� �
�

�

1RWH :KHQ WRUTXH FRQWURO LV EHLQJ XVHG� WKH VWRSPHWKRG LV GHWHUPLQHG E\ WKH VWDWXV RI ELW �� �7KH VWD�
WXV RI ELW � LV LUUHOHYDQW��

- )RUZDUG�5HYHUVH 5RWDWLRQ &XUUHQW /LPLW >��� ��� �3&/�63'��� �1&/�63'��@
7KHVH LQSXW VLJQDOVVZLWFKEHWZHHQ WKH IRUZDUG�UHYHUVHFXUUHQW OLPLW DQG WKHVSHHGVHOHFWLRQFRPPDQG
VLJQDO IRU WKH LQWHUQDOO\ VHW VSHHG� GHSHQGLQJRQ WKH VHWWLQJ RI VHWXS SDUDPHWHU &Q��� ELW QR� �� 6HW WKH
UHTXLUHG IXQFWLRQV IRU XVLQJ LW�

� )RUZDUG�5HYHUVH 5RWDWLRQ &XUUHQW /LPLW ���� ��� 3&/� 1&/�
:KHQVHWXSSDUDPHWHU&Q���ELW QR� �  �� WKHVH LQSXW VLJQDOVEHFRPH UHVSHFWLYHO\WKH IRUZDUG URWD�
WLRQ FXUUHQW OLPLW DQG WKH UHYHUVH URWDWLRQ FXUUHQW OLPLW� DQG WKH\ OLPLW WKH FXUUHQW WR WKH 6HUYRPRWRU�
7KH FXUUHQW OLPLW YDOXHV FDQ EH VHW IRU WKH UHVSHFWLYHGLUHFWLRQVE\PHDQV RI XVHU SDUDPHWHUV &Q���
DQG ��� 7KH VHW YDOXHV FDQ EH VHW IRU XS WR WKHPD[LPXP RXWSXW FXUUHQW DV ����RI WKH UDWHG RXWSXW
FXUUHQW�

�6SHHG 6HOHFWLRQ &RPPDQG ���� ��� 63'�� 63'��
:KHQ VHWXS SDUDPHWHU &Q��� ELW QR� �  �� WKHVH LQSXW VLJQDOV EHFRPH WKH VSHHG VHOHFWLRQ FRP�
PDQG�DQG WKH VSHHGVHOHFWLRQFRPPDQG�� 'HSHQGLQJRQ WKH FRPELQDWLRQ� WKH 6HUYRPRWRU VSHHG
FDQ EH FRQWUROOHG DFFRUGLQJ WR WKH LQWHUQDOO\ VHW VSHHGV� QRV� � WKURXJK �� ZKLFK DUH VHW LQ XVHU SD�
UDPHWHU&Q��)� ��� ���$W WKDW WLPH� WKH&1����SLQEHFRPHVWKH URWDWLRQGLUHFWLRQFRPPDQG�5',5��

- $ODUP 5HVHW ���� 5(6(7�
7KLV LV WKH H[WHUQDO UHVHW VLJQDO LQSXW IRU WKH VHUYR DODUP� 5HPRYH WKH FDXVH RI WKH DODUP DQG WKHQ UH�
VWDUW RSHUDWLRQ� ,Q RUGHU WR SUHYHQW GDQJHU� HLWKHU VHW WKH VSHHG FRPPDQG WR � 9 RU WXUQ 2)) WKH UXQ
FRPPDQG EHIRUH LQSXWWLQJ WKH UHVHW VLJQDO�

6SHFLILFDWLRQV &KDSWHU �
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- 6HQVRU 21 ,QSXW�,QSXW *URXQG ����� 6(1�6(1*1'� �$EVROXWH (QFRGHUV�
7KH 6(1 VLJQDO LQSXW FLUFXLW LV VKRZQ EHORZ�

+LJK� $SSUR[� � P$

(TXLYDOHQW WR ����

�� 9

� 9 � 9

6HUYR 'ULYHU 6LGH

�$ 313 WUDQVLVWRU LV UHFRPPHQGHG�

�6LJQDO /HYHOV +LJK� � 9 PLQ�
/RZ� ��� 9 PD[�

:KHQ WKH6(1VLJQDO WXUQV21 �ORZ WR KLJK�� �9 LV VXSSOLHG WR WKH DEVROXWHHQFRGHU�:KHQSRZHU LV QRW
VXSSOLHG WR WKHPRWRU �5XQ FRPPDQG LQSXW2))� DQG WKH6(1VLJQDO LV WXUQHG2)) �KLJK WR ORZ�� WKH �9
WR WKH DEVROXWH HQFRGHU LV FXW RII�

7KH 6(1 VLJQDO LV LJQRUHG ZKLOH SRZHU LV VXSSOLHG WR WKH PRWRU HYHQ LI LW LV WXUQHG 2))�

3RZHU FDQQRW EH VXSSOLHG WR WKH PRWRU HYHQ LI WKH 5XQ FRPPDQG LV UHFHLYHG XQOHVV WKH 6(1 VLJQDO LV
21� 3RZHUZLOO DOVRQRW EH VXSSOLHG WR WKHPRWRU EHWZHHQ WKH WLPH WKDW WKH 6(1VLJQDO WXUQV21 DQG WKH
HQFRGHU DFKLHYHVQRUPDO RSHUDWLRQ HYHQ LI WKH 5XQ FRPPDQG LV UHFHLYHG�'R QRW WXUQ 21 WKH 6(1VLJ�
QDO IRU DW OHDVW � V DIWHU WXUQLQJ RQ WKH SRZHU VXSSO\� 5HIHU WR WKH FKDUW EHORZ WR WXUQ WKH6(1 VLJQDO21�
2))� DQG 21 DJDLQ�

6(1 VLJQDO ��� V PLQ�
�� PV PLQ�

- %DFNXS %DWWHU\ ��ï ,QSXW ������� %$7�%$7*1'� �$EVROXWH (QFRGHUV�
7KH EDFNXS EDWWHU\ FRQQHFWLRQ GLDJUDP LV VKRZQ EHORZ�

%DFNXS EDWWHU\
��� WR ��� 9

7KHVH DUH WKH FRQQHFWLRQ WHUPLQDOV IRU WKH EDWWHU\ WKDW EDFNV XS WKH DEVROXWH HQFRGHU ZKHQ SRZHU LV
QRW VXSSOLHG� 7KH YROWDJH LV ��� WR ��� 9�

$ EDWWHU\ LV QRW SURYLGHG ZLWK WKH PRWRU RU GULYHV� 7KH XVHU PXVW SURYLGH RQH�

6SHFLILFDWLRQV &KDSWHU �
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1 &RQWURO 2XWSXW ,QWHUIDFH
7KH RXWSXW FLUFXLW IRU WKH FRQWURO ,�2 FRQQHFWRU �&1�� LV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

��

2*1'

'L

7R RWKHU RXWSXW FLUFXLWV

7R RWKHU RXWSXW FLUFXLWV

'L� 'LRGH IRU SUHYHQWLQJ VXUJH YROWDJH
�8VH VSHHG GLRGHV��

([WHUQDO SRZHU VXSSO\
�� 9'& � � 9

0D[LPXP RSHUDWLQJ YROWDJH� �� 9'&
0D[LPXP RXWSXW FXUUHQW� �� P$
�$ODUP FRGH RXWSXW� �� P$ PD[��

6HUYRGULYHU VLGH

- &RQWURO 2XWSXW 6HTXHQFH


W

� PV

� PV�� WR �� PV

$SSUR[� � V

3RZHU VXSSO\ LQSXW
�5� 7�

$ODUP RXWSXW
�$/0�

%UDNH LQWHUORFN RXWSXW
�%.,5�

5XQ FRPPDQG LQSXW
�581�

$ODUP UHVHW LQSXW
�5(6(7�

$ODUP FRGH RXWSXWV
�$/2�� $/2�� $/2��


W  $SSUR[� � V� 5��'�8$��+�$���8$��+�$���8$��/�$�
5��'�8$��9��8$��9��8$��:

$SSUR[� �� V� 5��'�8$��+�$���8$��+�$���8$��+�$�
5��'�8$��/�$���8$��/�$���8$��/�$�
5��'�8$��9��8$��9��8$��9
5��'�8$��:��8$��:��8$��:

$SSUR[� �� V� 5��'�8$��+�$���8$��/�$�
5��'�8$��9��8$��:

- %UDNH ,QWHUORFN ��� %.,5�
7KLVRXWSXWV WKHH[WHUQDOEUDNH WLPLQJVLJQDOVHW LQ&Q�������DQG���5HIHU WR�����%UDNH ,QWHUORFN �)RU
0RWRUV ZLWK %UDNHV� IRU GHWDLOV�

- 6SHHG &RQIRUPLW\ ��� 9&03�
7KLV LV RXWSXW ZKHQ WKH VSHHGGLIIHUHQFH EHWZHHQ WKH VSHHG FRPPDQG DQG WKH URWDWLRQ VSHHG LV HTXDO
WR RU OHVV WKDQ WKH YDOXH VHW IRU WKH VSHHG FRQIRUPLW\ VLJQDO RXWSXW UDQJH �XVHU SDUDPHWHU &Q����� ,I WKH

6SHFLILFDWLRQV &KDSWHU �
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VSHHGFRPPDQG LV IRU ����� U�PLQ DQG WKH VHW YDOXH LV IRU �� U�PLQ� LW LV RXWSXW LQ WKH UDQJH IURP ����� WR
������

- 0RWRU 5RWDWLRQ 'HWHFWLRQ ��� 7*21�&/,0,7�
7KLV RXWSXW VZLWFKHV EHWZHHQ WKH 6HUYRPRWRU URWDWLRQ GHWHFWLRQ RXWSXW VLJQDO DQG WKH FXUUHQW OLPLW
GHWHFWLRQ VLJQDO GHSHQGLQJ RQ WKH VHWWLQJ RI VHWXS SDUDPHWHU &Q��� ELW QR� ��

�0RWRU 5RWDWLRQ 'HWHFWLRQ ��� 7*21� 6HWXS 3DUDPHWHU &Q��� %LW 1R� �  ��
2XWSXWV ZKHQ WKH PRWRU URWDWLRQ VSHHG HTXDOV RU H[FHHGV WKH YDOXH VHW IRU XVHU SDUDPHWHU &Q��E
�URWDWLRQ VSHHG IRU PRWRU URWDWLRQ GHWHFWLRQ��

�&XUUHQW /LPLW 'HWHFWLRQ ��� &/,0,7� 6HWXS 3DUDPHWHU &Q��� %LW 1R� �  ��
7KH &/,07 VLJQDO ZLOO WXUQHG 21 LQ DQ\ RI WKH IROORZLQJ � FDVHV�

: 7KH RXWSXW WRUTXH UHDFKHV WKH OLPLW YDOXH VHW LQ XVHU SDUDPHWHU &Q��� RU &Q��� �WKH IRUZDUG DQG
UHYHUVH URWDWLRQ WRUTXH OLPLWV��

: 7KH IRUZDUG�UHYHUVH URWDWLRQFXUUHQW OLPLW �3&/�1&/� LV21DQG WKHRXWSXW WRUTXH UHDFKHV WKH OLPLW
YDOXH VHW LQ XVHU SDUDPHWHU &Q��� RU &Q����

: 7KH RXWSXW WRUTXH LV OLPLWHG E\ WKH DQDORJ YROWDJH LQSXW WKURXJK 75()� �+$�/$�9�: 0RGHOV�

- $ODUP 2XWSXW�$ODUP 2XWSXW *URXQG ������� $/0�$/0&20�
:KHQ WKH6HUYR'ULYHU GHWHFWVDQHUURU� RXWSXWVDUH WXUQHG2))�$W WKDW WLPH� DQDODUPFRGH �VHHEHORZ�
LV RXWSXW DFFRUGLQJ WR WKH FRQWHQWV RI WKH HUURU� 7KLV RXWSXW LV 2)) DW WKH WLPH RI SRZHULQJXS� DQG WXUQV
21 ZKHQ WKH SRZHU�XS SURFHVVLQJ LV FRPSOHWHG�

- $ODUP &RGH 2XWSXWV � WR � DQG $ODUP &RGH 2XWSXW *URXQG ���� ��� ��� $/�� WR
$/�� DQG ��� $/2&20�

:KHQ D 6HUYR 'ULYHU HUURU LV JHQHUDWHG� WKH FRQWHQWV RI WKH HUURU DUH RXWSXW LQ ��ELW FRGH� )RU GHWDLOV�
UHIHU WR ����� $ODUP 'LVSOD\V DQG $ODUP &RGH 2XWSXWV�

- (QFRGHU $�� %�� DQG =�SKDVH 2XWSXWV ���� ��� �$� �$� ��� ��� �%� �%� ��� ��� �=� �=�
DQG $EVROXWH (QFRGHU 6LJQDO ��ï 2XWSXWV ������� �$%6�ï$%6� �$EVROXWH (QFRGHUV�

6HUYRPRWRU HQFRGHU VLJQDOV DUH RXWSXW DV GLYLGHG SKDVH�GLIIHUHQFH SXOVHV DFFRUGLQJ WR WKH XVHU SD�
UDPHWHU HQFRGHUGLYLGHU UDWH VHWWLQJ �&Q��$�� 7KHRXWSXW IRUP LV OLQHGULYHURXWSXW� DQGFRQIRUPV WR(,$�
56����$� 5HFHLYH ZLWK D OLQH UHFHLYHU RU KLJK�VSHHG SKRWRFRXSOHU�

7KH DEVROXWH GDWD LV RXWSXW ZKHQ WKH 6(1 VLJQDO LV LQSXW �ORZ WR KLJK�� ,W LV ILUVW RXWSXW DV VHULDO GDWD
VWDUWLQJZLWK WKH$ SKDVHDQG WKHQ LW LV RXWSXW DV WKH LQLWLDO LQFUHPHQWDO SXOVHV IRU WKH$ DQG% SKDVHV �RU
��E GLIIHUHQWLDO SKDVH SXOVHV�� 7KH RXWSXW WKHQ VZLWFKHV WR WKDW RI D QRUPDO LQFUHPHQWDO HQFRGHU ���E
GLIIHUHQWLDO SKDVH SXOVHV��

7KH DEVROXWH HQFRGHU RXWSXWV DV VHULDO GDWD WKH URWDWLRQ DPRXQW DQG WKH DEVROXWH SRVLWLRQ ZLWKLQ WKH
URWDWLRQ�

7KHQRUPDO LQFUHPHQWDOHQFRGHUVLJQDO �$ DQG%SKDVHV� LV RXWSXW DSSUR[LPDWHO\���PV DIWHU WKH6(1
VLJQDO LV LQSXW�

6SHFLILFDWLRQV &KDSWHU �
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,QFUHPHQWDO (QFRGHUV
�2XWSXW 3KDVH �:KHQ (QFRGHU 'LYLGHU 5DWH 6HWWLQJ LV ������

)RUZDUG 5RWDWLRQ 6LGH

$�SKDVH

%�SKDVH

=�SKDVH

$�SKDVH

%�SKDVH

=�SKDVH

5HYHUVH 5RWDWLRQ 6LGH

�2XWSXW &LUFXLW DQG 5HFHLYLQJ &LUFXLW

&1��
��

��

��

��

��

��

��

��
� 9

)*

�$

ï$

�%

ï%

�=

ï=

(*1'

)*

�$

ï$

�%

ï%

�=

ï=

*1'

5

5

5

�

�

�

�

��

�

� 9

)*

��
�

�

�

�

��

��

�� 9

6HUYR 'ULYHU

$�SKDVH

%�SKDVH

=�SKDVH
2XWSXW OLQH GULYHU
61��$/6 ���16
RU HTXLYDOHQW

&RQWUROOHU RQ 8VHU·V 6LGH

� 9

$SSOLFDEOH OLQH UHFHLYHU
7,�61������0&�����$0��/6��

$�SKDVH

%�SKDVH

=�SKDVH

5  ��� WR ��� W

$EVROXWH (QFRGHUV
�2XWSXW 3KDVH �:KHQ (QFRGHU 'LYLGHU 5DWH 6HWWLQJ LV ������

)RUZDUG 5RWDWLRQ 6LGH

$�SKDVH

%�SKDVH

=�SKDVH

$�SKDVH

%�SKDVH

=�SKDVH

5HYHUVH 5RWDWLRQ 6LGH

6SHFLILFDWLRQV &KDSWHU �
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�2XWSXW &LUFXLW DQG 5HFHLYLQJ &LUFXLW

&1��
��

��

��

��

��

��

��

��
� 9

)*

�$

ï$

�%

ï%

�=

ï=

(*1'

)*

�$

ï$

�%

ï%

�=

ï=

*1'

5

5

5

� 9

)*

6HUYR 'ULYHU

$�SKDVH

%�SKDVH

=�SKDVH

2XWSXW OLQH GULYHU
61��$/6 ���16
RU HTXLYDOHQW

&RQWUROOHU RQ 8VHU·V 6LGH

$SSOLFDEOH OLQH UHFHLYHU
7,�61������0&�����$0��/6��

��

��

�$%6

ï$%6

�$%6

ï$%6
5$ % 6

$�SKDVH

%�SKDVH

=�SKDVH

$ % 6

5  ��� WR ��� W

6HULDO LQWHUIDFH
FLUFXLW

��SKDVH
GHFRGHU

,QFUH�
PHQWLQJ
FRXQWHU

&OHDU

6SHFLILFDWLRQV &KDSWHU �
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1 &RQWURO ,�2 6LJQDO &RQQHFWLRQV DQG ([WHUQDO 6LJQDO 3URFHVVLQJ

5()
&1�
�

$*1' �

75() �

$*1' �

��� 9,1 ��

�� 9'&

581 ��

0,1* ��

3&/

��

1&/

��

327

��

127

��

5(6(7

��

��� N

��� N

��� N

��� N

��� N

��� N

��� N

� %.,5

� 9&03

� 7*21

��
2*1'

�� $/0

�� $/0&20

�� $/2�

�� $/2�

�� $/2�

�� $/2&20

�� �$

�� ï$

�� �%

�� ï%

�� �=

�� ï=

�� (*1'

�� )*

6SHHG
FRPPDQG

7RUTXH
FRPPDQG

$�' FRQ�
YHUWHU

5XQ FRP�
PDQG

*DLQ GHFHO�
HUDWLRQ

)RUZDUG
URWDWLRQ
FXUUHQW OLPLW

5HYHUVH
URWDWLRQ
FXUUHQW OLPLW

)RUZDUG
URWDWLRQ GULYH
SURKLELW

5HYHUVH
URWDWLRQ GULYH
SURKLELW

$ODUP
UHVHW

%UDNH LQWHUORFN

6SHHG FRQIRUPLW\

0RWRU URWDWLRQ
GHWHFWLRQ

2XWSXW JURXQG
FRPPRQ

$ODUP RXWSXW

$ODUP RXWSXW
*1'

$ODUP FRGH
RXWSXW �

$ODUP FRGH
RXWSXW �

$ODUPFRGHRXWSXW �

$ODUP FRGH
RXWSXW *1'

(QFRGHU $�SKDVH�

(QFRGHU $�SKDVH ï

(QFRGHU %�SKDVH�

(QFRGHU %�SKDVH ï

(QFRGHU =�SKDVH �

(QFRGHU =�SKDVH ï

0D[LPXPRSHUDWLQJ
YROWDJH� �� 9'&
0D[LPXP RXWSXW
FXUUHQW� �� P$

/LQH GULYHU RXWSXW
(,$�56���$
FRQIRUPLQJ
�/RDG UHVLVWDQFH�
��� W PD[��

0D[LPXPRSHUDWLQJ
YROWDJH� �� 9'&
0D[LPXP RXWSXW
FXUUHQW� �� P$

/3)

/3)

�� �$%6

�� ï$%6
$EVROXWH HQFRGHU
VLJQDO ï

$EVROXWH HQFRGHU
VLJQDO �

� 9

6(1 100 W

1 m)��� N

�

�
� 9

��9

6HQVRU 21

%DFNXS
EDWWHU\

6(1*1'

��� WR ��� 9

�

ï

)UDPH JURXQG

(QFRGHU VLJQDO RXWSXW JURXQG

��

��

%$7

%$7*1'

1RWH �� 3LQV �� �� ��� ��� ��� DQG �� DUH XVHG ZLWK DQ DEVROXWH HQFRGHU�

1RWH �� 3LQ �� LV QRW XVHG ZLWK PRGHOV FRQIRUPLQJ WR (& 'LUHFWLYHV�

6SHFLILFDWLRQV &KDSWHU �
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1 &1�� (QFRGHU ,QSXW 6SHFLILFDWLRQV
3LQ 1R� 6LJQDO QDPH )XQFWLRQ ,QWHUIDFH

�� �� � (�9 (QFRGHU SRZHU VXSSO\ *1' 3RZHU VXSSO\ RXWOHW IRU HQFRGHU� � 9� ��� P$
�� �� � (�9 (QFRGHU SRZHU VXSSO\ �� 9

SS \ �

� ',5 5RWDWLRQ GLUHFWLRQ VZLWFK LQSXW &RQQHFWV WR *1' ZKHQ UHYHUVH URWDWLRQ LV
H[HFXWHG E\ � LQSXW�

� �VHH
QRWH ��

$%6� $EVROXWH HQFRGHU VLJQDO �
LQSXW

/LQH GULYHU LQSXW �FRQIRUPLQJ WR (,$�56���$�
�,QSXW LPSHGDQFH� ��� W�

� �VHH
QRWH ��

$%6ï $EVROXWH HQFRGHU VLJQDO ï
LQSXW

�,QSXW LPSHGDQFH� ��� W�

��� �� 1& 1RW XVHG 'R QRW FRQQHFW�
�� �VHH
QRWH ��

%$7� %DWWHU\ � %DFNXS SRZHU VXSSO\ LQSXW IRU WKH HQFRGHU�

��� 9� �� m$ GXULQJ EDFNXS RU ZKHQ RSHUDWLRQ
�� �VHH
QRWH ��

%$7ï %DWWHU\ ï
��� 9� �� m$ GXULQJ EDFNXS RU ZKHQ RSHUDWLRQ
LV VWRSSHG� � m$ ZKHQ � 9 LV VXSSOLHG

�� �VHH
QRWH ��

6�=�� (QFRGHU � 6�=��SKDVH LQSXW /LQH GULYHU LQSXW �FRQIRUPLQJ WR (,$�56���$�
�,QSXW LPSHGDQFH� ��� W�

�� �VHH
QRWH ��

6�=�ï (QFRGHU ï 6�=��SKDVH LQSXW
�,QSXW LPSHGDQFH� ��� W�

�� $� (QFRGHU � $�SKDVH LQSXW /LQH GULYHU LQSXW �FRQIRUPLQJ WR (,$�56���$�
�� $ï (QFRGHU ï $�SKDVH LQSXW

S � J �
�,QSXW LPSHGDQFH� ��� W�

�� %� (QFRGHU � %�SKDVH LQSXW /LQH GULYHU LQSXW �FRQIRUPLQJ WR (,$�56���$�
�� %ï (QFRGHU ï %�SKDVH LQSXW

S � J �
�,QSXW LPSHGDQFH� ��� W�

�� �VHH
QRWH ��

)* 6KLHOGHG JURXQG &DEOH VKLHOGHG JURXQG

1RWH �� 7KHVH WHUPLQDOV DUH XVHG IRU DQ DEVROXWH HQFRGHU�

1RWH �� 7KLV LV WKH 6 SKDVH IRU LQFUHPHQWDO HQFRGHUV DQG WKH = SKDVH IRU DEVROXWH HQFRGHUV�

1RWH �� 3LQ�� LVQRWXVHGRQPRGHOVFRQIRUPLQJ WR(&'LUHFWLYHV� ,QVWHDG�FRQQHFW WKHFDEOHVKLHOGWR
WKH FRQQHFWRU SOXJ DQG JURXQG LW GLUHFWO\ XVLQJ D FODPS�

- &RQQHFWRUV 8VHG
6XPLWRPR �0 5HFHSWDFOH DW 6HUYR 'ULYHU ��������$�-/

6ROGHUHG SOXJ DW FDEOH VLGH ����������9(
&DVH DW FDEOH VLGH ��������$�����

6SHFLILFDWLRQV &KDSWHU �
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- 3LQ $UUDQJHPHQW

� (�9

� (�9

�

�� 1&

� (�9

� (�9

� ',5

�

��

�� 6�
�=��

�� $�

�� 1&

��

�� $ï

�� 6ï
�=ï�

� (�9

� (�9

�� %�

��
)*
�VHH
QRWH ��

�� %ï

(QFRGHU
SRZHU VXS�
SO\ JURXQG
*1'

(QFRGHU
SRZHU VXS�
SO\ �� 9

(QFRGHU
SRZHU VXS�
SO\ �� 9

(QFRGHU
SRZHU VXS�
SO\ JURXQG
*1'

(QFRGHU
SRZHU VXS�
SO\ �� 9

(QFRGHU
SRZHU VXS�
SO\ JURXQG
*1'

5RWDWLRQ
GLUHFWLRQ
VZLWFK LQSXW

(QFRGHU �
6�=��SKDVH
LQSXW

(QFRGHU
�$�SKDVH
LQSXW

(QFRGHU
�%�SKDVH
LQSXW

)UDPH
JURXQG

(QFRGHU ï
6�=��SKDVH
LQSXW

(QFRGHU
ï$�SKDVH
LQSXW

(QFRGHU
ï%�SKDVH
LQSXW

$%6�
�VHH
QRWH �� $%6ï

�VHH
QRWH ��

%$7�
�VHH
QRWH �� %$7ï

�VHH
QRWH ��

$EVROXWH
HQFRGHU VLJ�
QDO � LQSXW $EVROXWH HQ�

FRGHU VLJQDO
ï LQSXW

%DWWHU\ �

%DWWHU\ ï

1RWH �� 7KHVH SLQV DUH XVHG IRU DQ DEVROXWH HQFRGHU�

1RWH �� 7KLV SLQ LV QRW XVHG IRU PRGHOV FRQIRUPLQJ WR (& 'LUHFWLYHV�

- 5RWDWLRQ 'LUHFWLRQ &KDQJH ��� ',5�
7R VHW XS WKH PHFKDQLFDO FRQILJXUDWLRQ VR WKDW D � YROWDJH LQSXW FDXVHV UHYHUVH URWDWLRQ LQVWHDG RI IRU�
ZDUG URWDWLRQ� WKLV WHUPLQDO FDQ EH FRQQHFWHG WR WKH*1' WHUPLQDO IRU DQ\RI SLQV� WKURXJK�� 7KLV IXQF�
WLRQ FDUULHV RXW WKH VDPH RSHUDWLRQ E\PHDQV RI VHWWLQJ VHWXS SDUDPHWHU &Q��� ELW QR� � WR ´��µ 8VH WKLV
WR SUHYHQW UXQDZD\ ZKHQ UHSODFLQJ WKH 6HUYR 'ULYHU�
:KHQ WKH URWDWLRQ GLUHFWLRQ LV FKDQJHG� WKH HQFRGHU $�SKDVH DQG %�SKDVH RXWSXW SKDVHV DUH DOVR
FKDQJHG�:KHQQRW VHW� � YROWDJH LV IRU IRUZDUG URWDWLRQDQG$�SKDVHDGYDQFH�ZKHQVHW� � YROWDJH LI IRU
UHYHUVH URWDWLRQ DQG $�SKDVH DGYDQFH �DQG � YROWDJH LV IRU IRUZDUG URWDWLRQ DQG %�SKDVH DGYDQFH��
7KHUHIRUH ZLULQJ FKDQJHV DUH XQQHFHVVDU\ IRU HQFRGHU VLJQDOV WR WKH SRVLWLRQ FRQWUROOHU�

- $EVROXWH (QFRGHU 6LJQDOV ����� $%6��$%6ï� �$EVROXWH (QFRGHUV� DQG
(QFRGHU 3XOVH ,QSXW 6LJQDOV ��� WR ��� $�� %�� 6�SKDVH �,1&�� =�SKDVH �$%6��

,QSXWV VLJQDOV RXWSXW IURP WKH 6HUYRPRWRU HQFRGHU� ,Q 6�SKDVH� VHUYR VHQVRU 8�� 9�� :�� DQG =�SKDVH
DUH WUDQVPLWWHG DFFRUGLQJ WR $� DQG %�SKDVH ORJLF�

7KH DEVROXWHHQFRGHU VLJQDOV WUDQVPLW DV VHULDO GDWD WKH URWDWLRQ DPRXQW DQG WKH DEVROXWHSRVLWLRQZLWK
D URWDWLRQ�

- (QFRGHU 3RZHU 6XSSO\ *1'�� 9 ��� �� ���� �� �� (29�(�9�
2XWSXWV ���� ���� 9 DV WKH SRZHU VXSSO\ IRU WKH 6HUYRPRWRU HQFRGHU� 7KH HQFRGHU SRZHU VXSSO\ FDQ�
QRW EH XVHG IRU RWKHU SXUSRVHV�

- %DWWHU\ ��ï ������� %$7��%$7ï� �$EVROXWH (QFRGHUV�
2XWSXWV WKH EDFNXS EDWWHU\ SRZHU VXSSO\ IRU WKH HQFRGHU�

6SHFLILFDWLRQV &KDSWHU �
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1 &1�� 3DUDPHWHU 8QLW ,QSXW 6SHFLILFDWLRQV
3LQ 1R� 6LJQDO QDPH )XQFWLRQ ,�2 LQWHUIDFH

� 7;'� 7UDQVPLVVLRQ GDWD � 7KLV LV GDWD WUDQVPLWWHG WR D 3DUDPHWHU 8QLW �RU
O �� 7;'ï 7UDQVPLVVLRQ GDWD ï

�
D SHUVRQDO FRPSXWHU��

� 5;'� 5HFHSWLRQ GDWD � 7KLV LV GDWD UHFHLYHG IURP D 3DUDPHWHU 8QLW �RU
O �� 5;'ï 5HFHSWLRQ GDWD ï

�
D SHUVRQDO FRPSXWHU��

� 3508 8QLW VZLWFKLQJ 7KLV LV WKH VZLWFKLQJ WHUPLQDO IRU D 3DUDPHWHU
8QLW RU SHUVRQDO FRPSXWHU� ,I WKH SLQ LV RSHQ� LW
LV IRU D SHUVRQDO FRPSXWHU� ,I FRQQHFWHG WR
��9� LW LV IRU D 3DUDPHWHU 8QLW�

� 57� 7HUPLQDWLRQ UHVLVWDQFH
HQDEOHG�GLVDEOHG

7KLV LV WKH WHUPLQDWLRQ UHVLVWDQFH WHUPLQDO IRU
WKH OLQH UHFHLYHU� )RU ��WR�� FRPPXQLFDWLRQV RU

� 57�
HQDEOHG�GLVDEOHG WKH OLQH UHFHLYHU� )RU � WR � FRPPXQLFDWLRQV RU

IRU WKH ILQDO 6HUYR 'ULYHU� VKRUW�FLUFXLW
57��57��

� ��9 �� 9 RXWSXW 7KLV LV WKH �� 9 RXWSXW WR WKH 3DUDPHWHU 8QLW�
� *1' *URXQG

S

- 3LQ $UUDQJHPHQW

� 7;'�

� 7;'ï

� 3508

� 57�

� 57�

� *1'

� 5;'�

� ��9

� 5;'ï

7UDQVPLVVLRQ
GDWD �

7UDQVPLVVLRQ
GDWD ï

5HFHSWLRQ
GDWD �

5HFHSWLRQ
GDWD ï

8QLW
VZLWFKLQJ

7HUPLQDWLRQ
UHVLVWDQFH
RQ�RII

���9 RXWSXW

*URXQG

- &RQQHFWRUV 8VHG �'�VXE &RQQHFWRU� �3�
'DL�LFKL 'HQVKL .RJ\R 6RFNHW DW 6HUYR 'ULYHU ��/(��������� �'�%&�

6ROGHUHG SOXJ DW FDEOH VLGH ��-(��������� �'��
&RYHU DW FDEOH VLGH ��-(���+���

20521 6ROGHUHG SOXJ DW FDEOH VLGH ;0�$�����
&RYHU DW FDEOH VLGH ;0�6�����

6SHFLILFDWLRQV &KDSWHU �
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1 &1�� 6SHHG�&XUUHQW 0RQLWRU 6SHFLILFDWLRQV
3LQ
1R�

6LJQDO
QDPH

)XQFWLRQ ,�2 LQWHUIDFH

� 10 6SHHG PRQLWRU RXWSXW 9ROWDJH RXWSXW ZLWK D UDWLR RI ���� 9������� U�PLQ�� FHQWHUHG DW �9�
�ï� YROWDJH LV IRUZDUG� ��� YROWDJH LV UHYHUVH� DQG RXWSXW DFFXUDF\
LV DERXW �����

� $0 &XUUHQW PRQLWRU RXWSXW 9ROWDJH RXWSXW ZLWK D UDWLR RI ���� 9 � �UDWHG WRUTXH�� FHQWHUHG DW
�9� �ï� YROWDJH LV IRUZDUG DFFHOHUDWLRQ� ��� YROWDJH LV UHYHUVH
DFFHOHUDWLRQ� 2XWSXW DFFXUDF\ LV DERXW �����

�� � *1' 2XWSXW JURXQG 7KLV LV WKH RXWSXW JURXQG PHQWLRQHG DERYH�

- &RQQHFWRUV 8VHG ��3�
+LURVH (OHFWULF 3LQ KHDGHU DW 6HUYR 'ULYHU ')����'3��'6

6RFNHW DW FDEOH VLGH ')����'6��&
6RFNHW FULPS WHUPLQDO DW FDEOH VLGH ')������� 6&

����� 3DUDPHWHU 6SHFLILFDWLRQV
5HIHU WR ����� 6HWWLQJ DQG &KHFNLQJ 8VHU 3DUDPHWHUV �&Q��� WR ��� IRU D WDEOH RI XVHU SDUDPHWHUV DQG
WR ����� 6HWXS 3DUDPHWHU &RQWHQWV �&Q���� ��� IRU D WDEOH RI VHWXS SDUDPHWHUV�

1 8VHU 3DUDPHWHU 'HWDLOV

- 6SHHG &RPPDQG 6FDOH� &Q���
7KLV LV D FRQVWDQW IRU DGMXVWLQJ WKH PRWRU URWDWLRQ VSHHG IRU WKH VSHHG FRPPDQG LQSXW� 7KH DGMXVWDEOH
UDQJH LV � WR ����� �U�PLQ�9�� 7KH IDFWRU\ VHWWLQJ LV IRU ��� �U�PLQ�9�� ZLWK DQ LQSXW YROWDJH RI �� 9 DW

6SHFLILFDWLRQV &KDSWHU �
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����� U�PLQ� 7KLV SDUDPHWHU LV XVHG DV WKH SRVLWLRQLQJ ORRS JDLQ LI D SRVLWLRQ FRQWUROOHU LV FRQQHFWHGDV
WKH KRVW�

5RWDWLRQ VSHHG
�U�PLQ�

0D[LPXP URWDWLRQ VSHHG

5DWHG URWDWLRQ VSHHG

6HWWLQJ DW WLPH
RI VKLSSLQJ

6SHHG FRPPDQG LQSXW YROWDJH �9�

���� U�PLQ
�9

���� U�PLQ
��9

- 6SHHG /RRS *DLQ� &Q���
7KLV LV WKHSURSRUWLRQDOJDLQ IRU WKHVSHHGFRQWUROOHU� 7KHDGMXVWDEOHUDQJH LV� WR �����+] �WKH UHVSRQVH
IUHTXHQF\ ZKHQ HTXLYDOHQW LQHUWLD LV XVHG�� $V WKH QXPEHU LV LQFUHDVHG� WKH JDLQ LV LQFUHDVHG�
7KH IDFWRU\ VHWWLQJ LV IRU �� �+]�� 8VLQJ WKH IDFWRU\ VHWWLQJ IRU WKH 6HUYRPRWRU DORQHRU ZLWK D VPDOO ORDG
LQHUWLD ZLOO FDXVH YLEUDWLRQ WR RFFXU� VR VHW WKH YDOXH WR D PD[LPXP RI �� �+]� IRU RSHUDWLRQ�

- 6SHHG /RRS ,QWHJUDWLRQ 7LPH &RQVWDQW� &Q���
7KLV LV WKH LQWHJUDWLRQ WLPH IRU WKH VSHHG FRQWUROOHU� 7KH DGMXVWDEOH UDQJH LV � WR ������ �PV�� DQG LW LV
IDFWRU\ VHW WR �� �PV�� $V WKH QXPEHU LV LQFUHDVHG� WKH JDLQ LV GHFUHDVHG�
7KH XQLWV IRU WKH WLPH FRQVWDQW ��PV RU ����PV� FDQ EH FKDQJHGZLWK ELW E RI &Q��� �WKH VSHHG LQWHJUD�
WLRQ FRQVWDQW·V XQLWV�� �+$�/$�9�: 0RGHOV�

- (PHUJHQF\ 6WRS 7RUTXH� &Q���
:KHQVHWXSSDUDPHWHU&Q���ELW QR� �  �� WKLV VHWV WKHEUDNLQJWRUTXH IRU RYHU�WUDYHOVWRSSLQJ�IRUZDUG�
UHYHUVH GULYH SURKLELW LQSXW RSHUDWLRQ�� 7KH VHWWLQJ UDQJH LV � WR WKH PD[LPXP WRUTXH �D SHUFHQWDJH RI
WKH EUDNLQJ WRUTXH DV ���� RI WKH 6HUYRPRWRU UDWHG WRUTXH�� 7KH IDFWRU\ VHWWLQJ LV IRU WKH PD[LPXP
WRUTXH�

- 6RIWZDUH 6WDUW $FFHOHUDWLRQ 7LPH� &Q���
6RIWZDUH 6WDUW 'HFHOHUDWLRQ 7LPH� &Q���

7KH6HUYRPRWRU URWDWLRQ DFFHOHUDWLRQ WLPH IURP � U�PLQ WR ����� U�PLQ LV VHW LQ&Q���� DQG WKH GHFHOHUD�
WLRQ WLPH IURP ����� U�PLQ WR � U�PLQ LV VHW LQ&Q���� 7KH IDFWRU\ VHWWLQJ LV IRU � �PV��:KHQSRVLWLRQLQJLV
FRQWUROOHG E\ FRQQHFWLQJ D SRVLWLRQ FRQWUROOHU� VHW LW WR � �PV��

6SHFLILFDWLRQV &KDSWHU �
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- )RUZDUG 5RWDWLRQ 7RUTXH &RQWURO� &Q���
5HYHUVH 5RWDWLRQ 7RUTXH &RQWURO� &Q���

7KH 6HUYRPRWRU RXWSXW WRUTXH FRQWURO YDOXH IRU IRUZDUG URWDWLRQ LV VHW LQ &Q���� DQG WKH YDOXH IRU UH�
YHUVH URWDWLRQ LV VHW LQ&Q����7KHVHWWLQJ UDQJH LV� WR WKHPD[LPXP WRUTXH� DQG WKH IDFWRU\ VHWWLQJ LV IRU
WKH PD[LPXP WRUTXH�

- (QFRGHU 'LYLGLQJ 5DWH 6HWWLQJ� &Q��$
7KH QXPEHU RI SXOVHVGHWHFWHG �$� DQG %�SXOVHV� SHU HQFRGHU UHYROXWLRQ LV FRQYHUWHG WR WKH QXPEHU RI
SXOVHV VHW IRU WKLV SDUDPHWHU DQG RXWSXW IURP WKH 6HUYR'ULYHU� 7KH VHWWLQJ UDQJH LV �� WR ����� SXOVHV�
UHYROXWLRQIRU LQFUHPHQWDOHQFRGHUVDQG�� WR�����SXOVHV�UHYROXWLRQIRU DEVROXWHHQFRGHUV�7KH IDFWR�
U\ VHWWLQJ LV IRU ����� �SXOVHV�UHYROXWLRQ��

- 5RWDWLRQ 6SHHG IRU 6HUYRPRWRU 5RWDWLRQ 'HWHFWLRQ� &Q��E
7KLV VHWV WKH URWDWLRQ VSHHG IRU GHWHFWLQJZKHWKHU RU QRW WKH6HUYRPRWRU LV URWDWLQJ� 7KH VHWWLQJ UDQJH LV
� WR ����� U�PLQ� :KHQ PRWRU URWDWLRQ GHWHFWLRQ KDV EHHQ VHW IRU WKH VHTXHQFH RXWSXW VLJQDO VZLWFK
�&Q��� ELW �  ��� WKH 6HUYRPRWRU URWDWLRQ GHWHFWLRQRXWSXW �7*21� LV WXUQHG21 LI WKH 6HUYRPRWRU URWD�
WLRQDO VSHHG PHHWV RU H[FHHGV WKLV VHW YDOXH� 7KH IDFWRU\ VHWWLQJ LV IRU �� �U�PLQ��

- 3 &RQWURO 6ZLWFKLQJ �7RUTXH &RPPDQG�� &Q��&
3 &RQWURO 6ZLWFKLQJ �6SHHG &RPPDQG�� &Q��G
3 &RQWURO 6ZLWFKLQJ �$FFHOHUDWLRQ &RPPDQG�� &Q��(

7KHVH VHW WKH YDULRXV SRLQWV IRU VZLWFKLQJ WKH VSHHG FRQWUROOHU IURP 3, FRQWURO WR 3 FRQWURO LQ RUGHU WR
PRGHUDWH H[FHVVLYH FKDUDFWHULVWLFV ZKHQ DQ RSHUDWLRQ VXFK DV DFFHOHUDWLRQ RU GHFHOHUDWLRQ LV
H[HFXWHGDFFRPSDQLHGE\ RXWSXW VDWXUDWLRQ RI WKH FRQWUROOHU� 7KHVH VHOHFWLRQVDUHPDGH E\ VHWWLQJ WKH
VHWXS SDUDPHWHU &Q��� ELW QRV� G DQG &�

- 3RVLWLRQ /RFN 5RWDWLRQ 6SHHG� &Q��)
7KLV VHWV WKH URWDWLRQ VSHHG IRU LQGXFLQJSRVLWLRQ ORFN� 7KH VHWWLQJ UDQJH LV � WR ����� U�PLQ� 7KLV VHWWLQJ
LVXVHG LQ WKH ´VSHHGFRQWUROZLWKSRVLWLRQ ORFNµFRQWUROPRGH �ELW � RI &Q��� �DQGELWVE DQG$RI&Q���
 � DQG �� IRU DOO PRGHOV� ,W LV DOVR XVHG LQ WKH ´LQWHUQDO VSHHG FRQWURO VHWWLQJV �SRVLWLRQ�ORFN ZKHQ
VWRSSHG�µ FRQWURO PRGH �ELW � RI &Q���  � DQG ELW $ RI &Q���  �� ZLWK +$�/$�9�: PRGHOV� :KHQ WKH
SRVLWLRQ ORFNFRPPDQG LQSXW �3/2&.� LV21DQG WKHPRWRU·V VSHHG IDOOV EHORZ WKLV VHW YDOXH� RSHUDWLRQ
VZLWFKHV IURP VSHHG FRQWURO WR SRVLWLRQ FRQWURO DQG WKH PRWRU JRHV LQWR SRVLWLRQ ORFN� �2SHUDWLRQ DXWR�
PDWLFDOO\ VZLWFKHV WR SRVLWLRQ FRQWURO DQG JRHV LQWR SRVLWLRQ ORFN ZKHQ WKH FRQWURO PRGH LV ´LQWHUQDO
VSHHG FRQWURO VHWWLQJVµ DQG WKHPRWRU·V VSHHG IDOOV EHORZ WKLV VHW YDOXH�� 3RVLWLRQ ORFN IRUFH LV DGMXVWHG
E\ PHDQV RI SRVLWLRQ ORRS JDLQ �&Q��$�� 7KH IDFWRU\ VHWWLQJ LV IRU �� �U�PLQ��

- -RJ 6SHHG� &Q���
7KLV VHWV WKH VSHHG IRU PDQXDO RSHUDWLRQ� 7KH VHWWLQJ UDQJH LV � WR ����� U�PLQ� 'XULQJ PDQXDO RSHUD�
WLRQ� RSHUDWLQJ FRPPDQGV DUH JLYHQ IURP WKH 3DUDPHWHU 8QLW� 7KH IDFWRU\ VHWWLQJ LV IRU ��� �U�PLQ��

- 1XPEHU RI (QFRGHU 3XOVHV� &Q���
7KLV VHWV WKH QXPEHU RI SXOVHVSHU UHYROXWLRQRI D FRQQHFWHGHQFRGHU� 6HW ����� IRU LQFUHPHQWDOHQFRG�
HUV DQG����� IRU DEVROXWHHQFRGHUV�7KH6HUYRPRWRUZLOO QRW RSHUDWHFRUUHFWO\ LI WKH VHWWLQJ LV LQFRUUHFW�
7KH IDFWRU\ VHWWLQJ LV IRU ����� �SXOVHV�UHYROXWLRQ��

6SHFLILFDWLRQV &KDSWHU �
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- %UDNH 7LPLQJ �� &Q���
%UDNH &RPPDQG 6SHHG� &Q���
%UDNH 7LPLQJ �� &Q���

7KHVH SDUDPHWHUV GHWHUPLQH WKH RXWSXW WLPLQJ RI WKH EUDNH LQWHUORFN VLJQDO �%.,5�� ZKLFK FRQWUROV WKH
HOHFWURPDJQHWLF EUDNH�

%UDNH WLPLQJ�VHWV WKHGHOD\ WLPH IURP WKH WLPHRI EUDNH LQWHUORFNJRHV2))XQWLO WKH VHUYR WXUQVRII� 7KH
VHWWLQJ UDQJH LV � WR �� �� �� PV�� DQG WKH IDFWRU\ VHWWLQJ LV IRU � �� �� PV��

7KHEUDNHFRPPDQG VSHHG LV WKH VSHHG �U�P� XVHG WR WXUQ2)) WKH EUDNH LQWHUORFN�7KH VHWWLQJ UDQJH LV
� WR ����� �U�P� DQG WKH IDFWRU\ VHWWLQJ LV IRU ��� �U�P��

%UDNH WLPLQJ � VHWV WKHZDLW WLPH IURPZKHQ WKH VHUYRJRHV2))XQWLO WKH EUDNH LQWHUORFNJRHV2))� 7KH
VHWWLQJ UDQJH LV �� WR ��� �� �� PV�� DQG WKH IDFWRU\ VHWWLQJ LV IRU �� �� �� PV��

,I WKH UXQ FRPPDQG WXUQV RII � D VHUYR HUURU RFFXUV� RU WKH PDLQ�FLUFXLW SRZHU VXSSO\ WXUQV RII GXULQJ
RSHUDWLRQRI D6HUYRPRWRUZLWKDEUDNH� WKHG\QDPLFEUDNHFRPHVRQ �VHWXSSDUDPHWHU&Q���ELW QR� � 
�� DQG 6HUYRPRWRU URWDWLRQ VSHHG LV GHFUHDVHG�:KHQ WKH VSHHG GURSV WR WKH OHYHO RI WKH YDOXH VHW IRU
WKH EUDNH FRPPDQG VSHHG �&Q����� WKH EUDNH LQWHUORFN RXWSXW �%.,5� &1���� WXUQV 2))�

(YHQ LI WKH VSHHG GRHV QRW GURS WR WKH OHYHO RI WKH YDOXH VHW IRU WKH EUDNH FRPPDQG VSHHG �&Q����� WKH
EUDNH LQWHUORFN RXWSXW �%.,5� &1���� WXUQV 2)) DIWHU WKH WLPH VHW IRU EUDNH WLPLQJ � KDV HODSVHG� �7KLV
WLPH VHWWLQJ LV PDGH IRU WKH SXUSRVH RI SUHYHQWLQJ GDPDJH WR PDFKLQHU\ RU WKH 6HUYRPRWRU KROGLQJ
EUDNH��

- 7RUTXH &RPPDQG 6FDOH� &Q���
7KLV VHWV WKH LQSXW YROWDJH SHU UDWHG WRUTXH IRU WKH WRUTXH FRPPDQG VFDOH �75()� &1����� 7KH VHWWLQJ
UDQJH LV �� WR ��� �� ��� 9�UDWHG WRUTXH�� DQG WKH IDFWRU\ VHWWLQJ LV �� �� ��� 9�UDWHG WRUTXH� IRU D VHWWLQJ
RI � 9�UDWHG WRUTXH��

0RWRU RXWSXW WRUTXH
�� UDWHG WRUTXH�

$W WLPH RI VKLSSLQJ

� 9�5DWHG WRUTXH

7RUTXH FRPPDQG YROWDJH �9�

�� 9�5DWHG WRUTXH

6SHFLILFDWLRQV &KDSWHU �
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- 6SHHG /LPLW� &Q���
7KLV OLPLWV WKH6HUYRPRWRU URWDWLRQ VSHHG IRU WRUTXH FRQWURO , �ELW QRV� E� $ RI &Q���  �� � DQG ELW QR�� RI
&Q���  �� RI WKH VHWXS SDUDPHWHU QR� � FRQWURO PRGH VHOHFWLRQ� 7KH VHWWLQJ UDQJH LV � WR ����� �U�PLQ��
DQG WKH IDFWRU\ VHWWLQJ LV IRU ����� �U�PLQ��

- 7RUTXH &RPPDQG )LOWHU 7LPH &RQVWDQW� &Q���
7KLV VHWV WKH ORZ�SDVV ILOWHU WLPH FRQVWDQW IRU WKH WRUTXH FRPPDQG� 7KH VHWWLQJ UDQJH LV � WR ��� ��
��� mV�� DQG WKH IDFWRU\ VHWWLQJ LV � �� ��� mV��
7KH UHODWLRQVKLSEHWZHHQ WKH ILOWHU WLPH FRQVWDQWDQG WKHFXW�RII IUHTXHQF\FDQEH IRXQGE\PHDQVRI WKH
IROORZLQJ IRUPXOD�

IF �+]�  � � ��pT� � T )LOWHU WLPH FRQVWDQW
,I T ��� �mV�� IF ZLOO EH DSSUR[LPDWHO\ ��� �+]��

:KHQ WKH FKDUDFWHULVWLF YLEUDWLRQ RI WKH PDFKLQHU\ LV ZLWKLQ WKH UHVSRQVH IUHTXHQF\ RI WKH VHUYR ORRS�
6HUYRPRWRU YLEUDWLRQZLOO RFFXU� ,Q RUGHU WR SUHYHQW WKLV V\PSDWKHWLF YLEUDWLRQEDVHGRQ WKH FKDUDFWHULV�
WLF YLEUDWLRQRI WKHPDFKLQHU\� VHW WKH WRUTXH ILOWHU WLPH FRQVWDQW WR D YDOXH WKDW ZLOO HOLPLQDWH WKH YLEUDWLRQ
�L�H�� VHW LW WR D KLJK YDOXH��

- )RUZDUG 5RWDWLRQ ([WHUQDO &XUUHQW /LPLW� &Q���
5HYHUVH 5RWDWLRQ ([WHUQDO &XUUHQW /LPLW� &Q���

7KHVH VHW WKH 6HUYRPRWRU RXWSXW WRUTXH OLPLWV IRU WKH IRUZDUG DQG UHYHUVH GLUHFWLRQV� 7KH\ DUH YDOLG
ZKHQ WKH IRUZDUG�UHYHUVHFXUUHQW OLPLWV �3&/�1&/� DUH LQSXW� 7KLV IXQFWLRQ FDQ·W EH XVHGZKHQ WKH FRQ�
WURO PRGH LV ´LQWHUQDO VSHHG FRQWURO VHWWLQJV�µ 7KH VHWWLQJ UDQJH LV � WR WKH PD[LPXP WRUTXH� DQG WKH
IDFWRU\ VHWWLQJ LV IRU WKH ��� ����

- 3RVLWLRQ /RRS *DLQ� &Q��$
6HW WKLV SDUDPHWHU DFFRUGLQJ WR WKH ULJLGLW\ RI WKH PHFKDQLFDO V\VWHP�
7KLV DGMXVWV WKH VHUYR�ORFN IRUFH IRU SRVLWLRQ ORFN� 7KH VHWWLQJ UDQJH LV � WR ��� �O�V�� DQG WKH IDFWRU\
VHWWLQJ LV �� �O�V�� ,I WKH YDOXH LV VHW WRR KLJK� WKH VHUYR ORFNZLOO EH WRR VWURQJ� 6HW D VPDOO YDOXH LI WKHUH LV
YLEUDWLRQ GXULQJ SRVLWLRQ ORFN�

- 1R� � ,QWHUQDO 6SHHG 6HWWLQJ� &Q��) �)DFWRU\ 6HWWLQJ� ��� U�PLQ�
1R� � ,QWHUQDO 6SHHG 6HWWLQJ� &Q��� �)DFWRU\ 6HWWLQJ� ��� U�PLQ�
1R� � ,QWHUQDO 6SHHG 6HWWLQJ� &Q��� �)DFWRU\ 6HWWLQJ� ��� U�PLQ�

0DNH WKHVH VHWWLQJV WR FRQWURO VSHHGV E\ PHDQV RI LQWHUQDO VHWWLQJV� 7KH VHWWLQJ UDQJH LV � WR �����
�U�PLQ�� )RU GHWDLOV� UHIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO�

- 6SHHG &RQIRUPLW\ 6LJQDO 2XWSXW 5DQJH� &Q���
:KHQ WKH DEVROXWH YDOXH RI WKH GLIIHUHQFH EHWZHHQ WKH VSHHG FRPPDQG DQG WKH 6HUYRPRWRU URWDWLRQ
VSHHG �WKH VSHHG GHYLDWLRQ� LV HTXDO WR RU OHVV WKDQ WKH VHW YDOXH� WKH VSHHG FRQIRUPLW\ RXWSXW �9&03�
&1���� WXUQV 21� ,I WKH VSHHG FRPPDQG LV IRU ����� �U�PLQ� DQG WKH VSHHG FRQIRUPLW\ VLJQDO RXWSXW
UDQJH LV ��� �U�PLQ�� WKHQ WKH VSHHGFRQIRUPLW\ RXWSXW �9&03� WXUQV21ZKHQ WKH 6HUYRPRWRU URWDWLRQ
VSHHG LV EHWZHHQ ����� �U�PLQ� DQG ����� �U�PLQ�� 7KH VHWWLQJ UDQJH LV � WR ��� �U�PLQ�� DQG WKH IDFWRU\
VHWWLQJ LV IRU �� �U�PLQ��

- &RPSHQVDWLQJ *DLQ� &Q��� �+$�/$�9�: 0RGHOV�
7KLV SDUDPHWHU LV XVHG WR ORZHU WKH VSHHG ORRS JDLQ DFFRUGLQJ WR WKH VHW YDOXH WR RXWSXW D ODUJH WRUTXH
IRU PRWRU GHFHOHUDWLRQ RU DFFHOHUDWLRQ�

6SHFLILFDWLRQV &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

0RWRU YLEUDWLRQ FDQ EH UHGXFHG E\ LQFUHDVLQJ WKLV VHWWLQJ� $OVR WKH SRVLWLRQLQJ WLPH FDQ EH UHGXFHGEH�
FDXVH WKH VSHHG ORRS JDLQ FDQ EH VHW WR D KLJKHU YDOXH�
$ WLPH ODJ PD\ DIIHFW PRWRU DFFHOHUDWLRQ DQG GHFHOHUDWLRQ LI WKH VHW YDOXH LV WRR ODUJH�
$GMXVW WKH FRPSHQVDWLRQ JDLQ DIWHU DGMXVWLQJ WKH VSHHG ORRS JDLQ ZLWK &Q��� DQG WKH VSHHG ORRS LQWH�
JUDO WLPH FRQVWDQW ZLWK &Q����
7KH FRPSHQVDWLRQ JDLQ PD\ QRW EH ��� GXH WR WKH VSHHG ORRS JDLQ DQG VSHHG ORRS LQWHJUDO WLPH
FRQVWDQW VHWZLWK&Q���DQG&Q���� LQZKLFKFDVH LQFUHDVLQJWKH FRPSHQVDWLRQJDLQZLOO FDXVHDQHUURU�
0DNH VXUH WKDW WKH VHW YDOXH LV � EHIRUH SHUIRUPLQJ DXWR�WXQLQJ� 3URSHU JDLQ DGMXVWPHQW PD\ QRW EH
SRVVLEOH ZLWK DXWR�WXQLQJ LI WKH VHW YDOXH LV QRW ��

- 8QLW 1XPEHU 6HWWLQJ� &Q��� �+$�/$�9�: 0RGHOV�
7KLV VHWWLQJ VSHFLILHV WKH 6HUYR 'ULYHU·V XQLW QXPEHU ZKHQ FRPPXQLFDWLQJ ZLWK D SHUVRQDO FRPSXWHU�
6HW WKH XQLW QXPEHU WR � ZKHQ FRPPXQLFDWLQJZLWK D VLQJOHD[LV� 6HW WKH XQLW QXPEHU IURP � WR ��ZKHQ
FRPPXQLFDWLQJZLWK PXOWLSOH D[HV� LQ WKLV FDVH� EH VXUH QRW WR XVH WKH VDPH XQLW QXPEHU IRU PRUH WKDQ
RQH8QLW� 7KH6HUYR'ULYHU RU SHUVRQDO FRPSXWHUPLJKW EH GDPDJHG LI WKH VDPH XQLW QXPEHU LV XVHG IRU
PRUH WKDQ RQH 8QLW� 7KH VHWWLQJ UDQJH LV � WR ��� DQG WKH IDFWRU\ VHWWLQJ LV �� 5HIHU WR WKH &RPSXWHU
0RQLWRU 6RIWZDUH ,QVWUXFWLRQ 0DQXDO �,���� IRU 2018& 8�VHULHV 6HUYR 'ULYHUV IRU PRUH GHWDLOV RQ WKH
XQLW QXPEHU VHWWLQJ�

��� 6HUYRPRWRU 6SHFLILFDWLRQV

����� *HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

2SHUDWLQJ DPELHQW WHPSHUDWXUH ��& WR ���&
2SHUDWLQJ DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DPELHQW WHPSHUDWXUH ï���& WR ���&
6WRUDJH DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DQG RSHUDWLQJ DWPR�
VSKHUH

1R FRUURVLYH JDVVHV�

9LEUDWLRQ UHVLVWDQFH �� WR ��� +] LQ ;� <� DQG = GLUHFWLRQV ZLWK ����PP GRXEOH DPSOLWXGH�
DFFHOHUDWLRQ� ���� P�V� ^��� *` PD[�� WLPH FRHIILFLHQW� � PLQ� � VZHHSV

,PSDFW UHVLVWDQFH $FFHOHUDWLRQ �� P�V� ^�� *` PD[�� LQ ;� <� DQG = GLUHFWLRQV� WKUHH WLPHV
,QVXODWLRQ UHVLVWDQFH %HWZHHQ SRZHU OLQH WHUPLQDOV DQG FDVH� �� 0W PLQ� ���� 9'& PHJJHU�
'LHOHFWULF VWUHQJWK %HWZHHQ SRZHU OLQH WHUPLQDOV DQG FDVH� ����� 9$& IRU � PLQ ��� P$

PD[�� DW ����� +] �-(& �����
5XQ SRVLWLRQ $OO GLUHFWLRQV
,QVXODWLRQ JUDGH 7\SH $ �-,6 &������ 0RGHOV FRQIRUPLQJ WR 8/ 6WDQGDUGV

7\SH % �-,6 &������ $OO PRGHOV RWKHU WKDQ WKRVH LQ 7\SH $
6WUXFWXUH 7RWDOO\�HQFORVHG VHOI�FRROLQJ
3URWHFWLYH VWUXFWXUH 0RGHOV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR

$Q\ 6WDQGDUGV� ,3��� �-(0�����
0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV� ,3��� �,(&����� �H[FOXGLQJ VKDIW
RSHQLQJ�
�&DQQRW EH XVHG LQ HQYLURQPHQW ZLWK ZDWHU�VROXEOH FXWWLQJ IOXLGV��

9LEUDWLRQ JUDGH 9��� �-(&�����
0RXQWLQJ PHWKRG )ODQJH�PRXQWLQJ

6SHFLILFDWLRQV &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

1RWH �� 9LEUDWLRQPD\ EHDPSOLILHGGXH WR V\PSDWKHWLF UHVRQDQFHRIPDFKLQHU\� VR XVH WKH6HUYRPR�
WRU 'ULYHU XQGHU FRQGLWLRQV ZKLFK ZLOO QRW H[FHHG ���� P�V� ^� *` RYHU D ORQJ SHULRG RI WLPH�

1RWH �� 7KH DERYH LWHPV UHIOHFW LQGLYLGXDO HYDOXDWLRQ WHVWLQJ� 7KH UHVXOWV PD\ GLIIHU XQGHU FRP�
SRXQGHG FRQGLWLRQV�

1RWH �� 7KH 6HUYRPRWRU FDQQRW EH XVHG LQ D PLVW\ DWPRVSKHUH�

1RWH �� 7KH GULS�SURRILQJ VSHFLILFDWLRQV IRU PRGHOV FRQIRUPLQJ WR 8/�F8/6WDQGDUGVDQGPRGHOV QRW
FRQIRUPLQJ WR DQ\ VWDQGDUGV DUH VSHFLDO VSHFLILFDWLRQV FRYHUHG E\ ,3���� �0RGHOV ZLWK GULS�
SURRI VSHFLILFDWLRQV SURYLGH GULS�SURRILQJ RQ 6HUYRPRWRUV ZLWK RLO VHDOV��

6SHFLILFDWLRQV &KDSWHU �
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����� 3HUIRUPDQFH 6SHFLILFDWLRQV

1 ��� 9$& 6SHFLILFDWLRQV
,WHP 8QLW 5��0

�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5DWHG RXWSXW
�VHH QRWH�

: �� �� ��� ��� ��� ���

5DWHG WRUTXH
� �

1:P ����� ����� ����� ����� ���� ����T
�VHH QRWH� NJI:FP ����� ���� ���� ���� ���� ����
5DWHG URWDWLRQ
VSHHG

U�PLQ ����� ����� ����� ����� ����� �����

0RPHQWDU\
PD[LPXP
URWDWLRQ VSHHG

U�PLQ ����� ����� ����� ����� ����� �����

0RPHQWDU\
PD[LPXP

1:P ���� ���� ���� ���� ���� ����
PD[LPXP
WRUTXH �VHH
QRWH�

NJI:FP ���� ���� ���� ���� ���� ����

0RPHQWDU\
PD[LPXP�
UDWHG FXUUHQW
UDWLR

� ��� ��� ��� ��� ��� ���

5DWHG FXUUHQW
�VHH QRWH�

$ �UPV� ���� ���� ���� ��� ��� ���

0RPHQWDU\
PD[LPXP FXU�
UHQW �VHH
QRWH�

$ �UPV� ��� ��� ��� ��� ��� ����

5RWRU
LQHUWLD

,1& NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

$%6 NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

7RUTXH
FRQVWDQW �VHH

1:P�$ ����� ����� ����� ����� ����� �����
FRQVWDQW �VHH
QRWH� NJI:FP�$ ���� ���� ���� ���� ���� ����

,QGXFHG YROW�
DJH FRQVWDQW
�VHH QRWH�

P9�
�U�PLQ�

���� ���� ���� ���� ���� ����

3RZHU UDWH
�VHH QRWH�

N:�V ���� ���� ���� ���� ���� ����

0HFKDQLFDO
WLPH FRQVWDQW

PV ��� ��� ��� ��� ��� ���

:LQGLQJ UHVLV�
WDQFH

W ���� ���� ���� ���� ���� ����

:LQGLQJ LP�
SHGDQFH

P+ ���� ���� ���� ��� ��� ���

(OHFWULFDO WLPH
FRQVWDQW

PV ��� ��� ��� ��� ��� ��

:HLJKW ,1& NJ $SSUR[� ��� $SSUR[� ��� $SSUR[� ��� $SSUR[� ��� $SSUR[� ��� $SSUR[� ���J
$%6 NJ $SSUR[� ���� $SSUR[� ���� $SSUR[� ���� $SSUR[� ��� $SSUR[� ��� $SSUR[� ���
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,WHP 5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

5��0
�8�����+�$�
�8�����7�$�
�8�����9$
�8�����;$

8QLW

&RUUHVSRQGLQJ 6HUYR 'ULY�
HU

5��'
�8$��+�$�
�8$��9

5��'
�8$��+�$�
�8$��9

5��'
�8$��+�$�
�8$��9

5��'
�8$��+�$�
�8$��9

5��'
�8$��+�$�
�8$��9

5��'
�8$��+�$�
�8$��9

1RWH 7KH YDOXHV IRU WRUTXH DQG URWDWLRQ VSHHG FKDUDFWHULVWLFV� DUH WKH YDOXHV DW DQ DUPDWXUH ZLQGLQJ
WHPSHUDWXUH RI ����&� FRPELQHG ZLWK WKH 6HUYR 'ULYHU� 2WKHU YDOXHV DUH DW QRUPDO FRQGLWLRQV
����&� ����� 7KH PD[LPXP PRPHQWDU\ WRUTXH LV D UHIHUHQFH YDOXH�

- $& 6HUYRPRWRU +HDW 5DGLDWLRQ &RQGLWLRQV
:KHQDQ$&6HUYRPRWRU LV FRQWLQXRXVO\RSHUDWHGDW WKH UDWHG FRQGLWLRQV�D KHDW UDGLDWLRQSODWHHTXLYD�
OHQW WR DQ UHFWDQJXODU DOXPLQXP SODWH RI W� � ��� PP LV UHTXLUHG DW WKH 6HUYRPRWRU IODQJH PRXQWLQJ
DUHD� �7KLV LV IRU KRUL]RQWDO PRXQWLQJ� ZLWK QRWKLQJ DURXQG WKH 6HUYRPRWRU DQG QR LQWHUIHUHQFH IURP
KHDW FRQYHFWLRQ FXUUHQWV��

6SHFLILFDWLRQV &KDSWHU �
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����

1 ��� 9$& 6SHFLILFDWLRQV
,WHP 8QLW 5��0

�8�����/�$�
�8�����6�$�
�8�����:$
�8�����<$

5��0
�8�����/�$�
�8�����6�$�
�8�����:$
�8�����<$

5��0
�8�����/�$�
�8�����6�$�
�8�����:$
�8�����<$

5��0
�8�����/�$�
�8�����6�$�
�8�����:$
�8�����<$

5��0
�8�����/$
�8�����6$
�8�����:$
�8�����<$

5DWHG RXWSXW �VHH QRWH� : �� �� ��� ��� ���
5DWHG WRUTXH �VHH QRWH� 1:P ����� ����� ����� ����� �����T � �

NJI:FP ����� ���� ���� ���� ����
5DWHG URWDWLRQ VSHHG U�PLQ ����� ����� ����� ����� �����
0RPHQWDU\ PD[LPXP
URWDWLRQ VSHHG

U�PLQ ����� ����� ����� ����� �����

0RPHQWDU\ PD[LPXP
� �

1:P ���� ���� ���� ���� ����\
WRUTXH �VHH QRWH� NJI:FP ���� ���� ���� ���� ����
0RPHQWDU\ PD[LPXP�
UDWHG FXUUHQW UDWLR

� ��� ��� ��� ��� ���

5DWHG FXUUHQW �VHH QRWH� $ �UPV� ���� ��� ��� ��� ���
0RPHQWDU\ PD[LPXP
FXUUHQW �VHH QRWH�

$ �UPV� ��� ��� ��� ��� ����

5RWRU LQHUWLD ,1& NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

$%6 NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

7RUTXH FRQVWDQW �VHH
�

1:P�$ ����� ����� ����� ����� �����T �
QRWH� NJI:FP�$ ���� ���� ���� ���� ����
,QGXFHG YROWDJH
FRQVWDQW �VHH QRWH�

P9��U�PLQ� ���� ���� ���� ��� ����

3RZHU UDWH �VHH QRWH� N:�V ���� ���� ���� ���� ����
0HFKDQLFDO WLPH
FRQVWDQW

PV ��� ��� ��� ��� ���

:LQGLQJ UHVLVWDQFH W ���� ���� ���� ����� �����
:LQGLQJ LPSHGDQFH P+ ��� ��� ��� ��� ���
(OHFWULFDO WLPH FRQVWDQW PV ��� ��� ��� ��� ���
:HLJKW ,1& NJ $SSUR[� ��� $SSUR[� ��� $SSUR[� ��� $SSUR[� ��� $SSUR[� ���J

$%6 NJ $SSUR[� ���� $SSUR[� ���� $SSUR[� ���� $SSUR[� ��� $SSUR[� ���
&RUUHVSRQGLQJ 6HUYR 'ULYHU 5��'

�8$��/�$�
�8$��:

5��'
�8$��/�$�
�8$��:

5��'
�8$��/�$�
�8$��:

5��'
�8$��/�$�
�8$��:

5��'
�8$��/$
�8$��:

1RWH 7KH YDOXHV IRU WRUTXH DQG URWDWLRQ VSHHG FKDUDFWHULVWLFV DUH WKH YDOXHV DW DQ DUPDWXUH ZLQGLQJ
WHPSHUDWXUH RI ����&� FRPELQHG ZLWK WKH 6HUYR 'ULYHU� 2WKHU YDOXHV DUH DW QRUPDO FRQGLWLRQV
����&� ����� 7KH PD[LPXP PRPHQWDU\ WRUTXH LV D UHIHUHQFH YDOXH�

- $& 6HUYRPRWRU +HDW 5DGLDWLRQ &RQGLWLRQV
:KHQDQ$&6HUYRPRWRU LV FRQWLQXRXVO\RSHUDWHGDW WKH UDWHG FRQGLWLRQV�D KHDW UDGLDWLRQSODWHHTXLYD�
OHQW WR DQ UHFWDQJXODU DOXPLQXP SODWH RI W� � ��� PP LV UHTXLUHG DW WKH 6HUYRPRWRU IODQJH PRXQWLQJ
DUHD� �7KLV LV IRU KRUL]RQWDO PRXQWLQJ� ZLWK QRWKLQJ DURXQG WKH 6HUYRPRWRU DQG QR LQWHUIHUHQFH IURP
KHDW FRQYHFWLRQ FXUUHQWV��

6SHFLILFDWLRQV &KDSWHU �
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����

1 6SHFLILFDWLRQV IRU 6HUYRPRWRUV ZLWK 0DJQHWLF %UDNHV

7KH PDJQHWLF EUDNHV LQVWDOOHG LQ 6HUYRPRWRUV ZLWK EUDNHV DUH VWDWXV�KROGLQJ EUDNHV
ZLWK QRQ�PDJQHWL]HG RSHUDWLRQ� 7KH PDJQHWLF EUDNH LV UHOHDVHG ZKHQ D PDJQHWLF FXU�
UHQW ���9'&� LVDSSOLHG�7KHPDJQHWLFEUDNH LVQRWPHDQW WR EHXVHG IRU EUDNLQJ�8VLQJ LW
IRU EUDNLQJZLOO GDPDJH LW� 'XULQJ6HUYRPRWRU RSHUDWLRQ�EHVXUH WR UHOHDVH WKHPDJQHWLF
EUDNH E\ DSSO\LQJ D PDJQHWLF YROWDJH� 7KH VSHFLILFDWLRQV IRU 6HUYRPRWRUV ZLWK EUDNHV
DUH VLPLODU WR WKRVH IRU 6HUYRPRWRUVZLWKRXW EUDNHV� VR H[FHSW IRU LQHUWLDDQGZHLJKW� WKH
YDULRXV FRQVWDQWV DUH DOO WKH VDPH�
1RWH� 7KH LQHUWLD IRU PDJQHWLF EUDNHV LV WKH ORDG LQHUWLD�

- 6SHFLILFDWLRQV IRU $& 6HUYRPRWRUV :LWK %UDNHV �6SHFLILFDWLRQV LQ &RPPRQ IRU ���
DQG ��� 9$&�
,WHP 8QLW 5��0

�8�����P�%

5��0

�8�����P�%

5��0

�8�����P�%

5��0

�8�����P�%

5��0

�8�����P�%

5��0

�8�����P�%

5��0

�8�����P�%

5RWRU
LQHU�
WL

,1& NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

WLD
NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

$%6 NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

%UDNH LQHU�
WLD

NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï�

7RWDO
LQHU�
WL

,1& NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

WLD
NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

$%6 NJ:P�

�*'����
���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

NJI:FP:V� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï� ���� � ��ï�

:HLJKW ,1& NJ ��� ��� ��� ��� ��� ��� ���

$%6 NJ ���� ���� ���� ��� ��� ��� ���

0DJQHWL]HG
YROWDJH

9 �� 9'& ���� �1R SRODULW\�

3RZHU FRQ�
VXPSWLRQ

: �DW ���&� � � ��� �

&XUUHQW
FRQVXPS�
WLRQ

$ �DW ���&� ���� ���� ���� ����

6WDWLF IULF�
WL W

1:P ��� PLQ� ���� PLQ� ��� PLQ� ��� PLQ�
WLRQ WRUTXH

NJI:FP ��� PLQ� ��� PLQ� ���� PLQ� ���� PLQ�

$EVRUSWLRQ
WLPH �VHH
QRWH ��

PV ��� PD[�� ��� PD[�� ���� PD[�� ���� PD[��

5HOHDVH
WLPH �VHH
QRWH ��

PV ��� PD[�� ��� PD[�� ��� PD[�� ��� PD[��

%DFNODVK ��� �����

5DWLQJ ��� &RQWLQXRXV

,QVXODWLRQ
JUDGH

��� 7\SH ) �EUDNH RQO\�

1RWH �� 7KH RSHUDWLRQ WLPH PHDVXUHPHQW LV WKH PHDVXUHG YDOXH ZLWK D VXUJH NLOOHU �&5������ E\
2ND\D (OHFWULF ,QGXVWULDO &R�� LQVWDOOHG�

1RWH �� 7KH LWHPV LQ SDUHQWKHVHV DUH UHIHUHQFH YDOXHV�

6SHFLILFDWLRQV &KDSWHU �
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1 7RUTXH DQG 5RWDWLRQ 6SHHG &KDUDFWHULVWLFV �:LWK ��P 6WDQGDUG &DEOH
DQG ����9$& ,QSXW�

)UHTXHQW XVH

&RQWLQXRXV XVH

5��0�8�����+�$��7�$�
5��0�8����9$�;$

5��0�8�����+�$��7�$�
5��0�8�����9$�;$

5��0�8�����+�$��7�$�
5��0�8�����9$�;$

5��0�8�����+�$��7�$�
5��0�8�����9$�;$

5��0�8�����+�$��7�$�
5��0�8�����9$�;$

5��0�8�����+�$��7�$�
5��0�8�����9$�;$

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

6SHFLILFDWLRQV &KDSWHU �
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����

1 7RUTXH DQG 5RWDWLRQ 6SHHG &KDUDFWHULVWLFV �:LWK ��P 6WDQGDUG &DEOH
DQG ����9$& ,QSXW�

5��0�8�����/�$��6�$�
5��0�8�����:$�<$

5��0�8�����/�$��6�$�
5��0�8�����:$�<$

5��0�8�����/�$��6�$�
5��0�8�����:$�<$

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

5��0�8�����/�$��6�$�
5��0�8�����:$�<$

5��0�8�����/$�6$
5��0�8�����:$�<$

)UHTXHQW XVH

&RQWLQXRXV XVH

)UHTXHQW XVH

&RQWLQXRXV XVH

1 6HUYRPRWRU DQG 0HFKDQLFDO 6\VWHP 7HPSHUDWXUH &KDUDFWHULVWLFV
�8�VHULHV$&6HUYRPRWRUVXVH UDUHHDUWKPDJQHWV �QHRG\PLXPïLURQPDJQHWV��7KH WHPSHUDWXUHFR�
HIILFLHQW IRU WKHVHPDJQHWV LV DSSUR[LPDWHO\��������&�$V WKH WHPSHUDWXUHGURSV� WKH6HUYRPRWRU·V
PRPHQWDU\PD[LPXP WRUTXH LQFUHDVHV�DQG DV WKH WHPSHUDWXUH ULVHV WKH 6HUYRPRWRU·VPRPHQWDU\
PD[LPXP WRUTXH GHFUHDVHV� :KHQ WKH QRUPDO WHPSHUDWXUH RI ���& DQG ����& DUH FRPSDUHG� WKH
PRPHQWDU\PD[LPXP WRUTXH LQFUHDVHVE\ DSSUR[LPDWHO\���&RQYHUVHO\� ZKHQ WKHPDJQHWZDUPV
XS WR ���& IURP WKH QRUPDO WHPSHUDWXUH RI ���&� WKH PRPHQWDU\ PD[LPXP WRUTXH GHFUHDVHV E\
DSSUR[LPDWHO\ ���

�*HQHUDOO\� LQ DPHFKDQLFDOV\VWHP�ZKHQ WKH WHPSHUDWXUHGURSV WKH IULFWLRQ WRUTXH LQFUHDVHVDQG WKH
ORDG WRUTXHEHFRPHV ODUJHU� )RU WKDW UHDVRQ� RYHUORDGLQJPD\ RFFXU DW ORZ WHPSHUDWXUHV� ,Q SDUWLFX�
ODU� LQ V\VWHPV ZKLFK XVH GHFHOHUDWLRQ GHYLFHV� WKH ORDG WRUTXH DW ORZ WHPSHUDWXUHV PD\ EH QHDUO\
WZLFH WKH ORDG WRUTXHDW QRUPDO WHPSHUDWXUHV�&KHFNZLWKD FXUUHQWPRQLWRU WR VHHZKHWKHURYHUORDG�
LQJ LVRFFXUULQJDW ORZ WHPSHUDWXUHV� DQGKRZPXFK WKH ORDG WRUTXH LV� /LNHZLVH�FKHFN WR VHHZKHWK�
HU WKHUH DEQRUPDO 6HUYRPRWRU RYHUKHDWLQJ RU DODUPV DUH RFFXUULQJ DW KLJK WHPSHUDWXUHV�

�$Q LQFUHDVH LQ ORDG IULFWLRQ WRUTXH YLVLEO\ LQFUHDVHV ORDG LQHUWLD� 7KHUHIRUH� HYHQ LI WKH 6HUYR 'ULYHU
SDUDPHWHUVDUHDGMXVWHGDW D QRUPDO WHPSHUDWXUH� WKHUHPD\QRW EHRSWLPDORSHUDWLRQDW ORZ WHPSHU�
DWXUHV� &KHFN WR VHH ZKHWKHU WKHUH LV RSWLPDO RSHUDWLRQ DW ORZ WHPSHUDWXUHV WRR�

6SHFLILFDWLRQV &KDSWHU �
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����

����� $OORZDEOH /RDGV RQ 6HUYRPRWRU 6KDIWV
7KH DOORZDEOH ORDGV RQ 6HUYRPRWRU VKDIWV DUH VKRZQ LQ WKH IROORZLQJ WDEOH� 2SHUDWH WKH 6HUYRPRWRU DW
QRPRUH WKDQ WKHDOORZDEOHUDGLDODQG WKUXVW ORDGV�$W WKH WLPHRI DVVHPEO\� DVVHPEOH WKH6HUYRPRWRUDW
QR PRUH WKDQ WKH PRPHQWDU\ PD[LPXP UDGLDO DQG WKUXVW ORDGV �VWDWLF SUHVVXUH��

6HUYRPRWRU 0RPHQWDU\
DOORZDEOH UDGLDO ORDG
�VWDWLF SUHVVXUH�

0RPHQWDU\
DOORZDEOH WKUXVW
ORDG �VWDWLF
SUHVVXUH�

$OORZDEOH UDGLDO
ORDG

$OORZDEOH WKUXVW
ORDG

1 NJI 1 NJI 1 NJI 1 NJI

5��0�8�����P ��� �� ��� �� �� � �� ���
5��0�8�����P ��� �� ��� �� �� � �� ���
5��0�8�����P ��� �� ��� �� �� � �� ���
5��0�8�����P ��� �� ��� �� ��� �� �� ���
5��0�8�����P ��� �� ��� �� ��� �� �� ���
5��0�8�����P ��� �� ��� �� ��� �� �� ���
5��0�8�����P ��� �� ��� �� ��� �� ��� ��

1RWH �� 7KH DOORZDEOH ORDGV DUH WKH VDPH IRU PRWRUV ZLWK EUDNHV�

1RWH �� 7KH DOORZDEOH UDGLDO ORDG LV WKH YDOXH DW D SRLQW � PP IURP WKH HQG RI WKH VKDIW�

5DGLDO ORDG

7KUXVW ORDG

� PP

1RWH �� 7KHDOORZDEOHUDGLDODQG WKUXVW ORDGVDUH YDOXHVGHWHUPLQHGZLWKD VHUYLFH OLIHRI ������KRXUV
WDNHQ DV D FULWHULD�

1RWH �� $EVROXWHO\ GR QRW LPSDFW WKH 6HUYRPRWRU RU WKH RXWSXW VKDIW E\ VWULNLQJ WKHP ZLWK DQ LPSOH�
PHQW VXFK DV D KDPPHU� 'RLQJ VR ZLOO GDPDJH WKH 6HUYRPRWRU DQG HQFRGHU EHDULQJV�

1RWH �� 7KH VHUYLFH OLIH RI EHDULQJ JUHDVH LV ������ KRXUV DW D 6HUYRPRWRU DPELHQW WHPSHUDWXUH RI
���&� DQG XQGHU WKH UDWHG RSHUDWLQJ FRQGLWLRQV�

1RWH �� 0DNH VXUH WKDW WKH UDGLDO ORDG LVZLWKLQ WKH DOORZDEOHUDQJHZKHQ WKHUH LV D UDGLDO ORDGDSSOLHG�
,I WKH6HUYRPRWRU LV RSHUDWHGDWPRUH WKDQ WKHDOORZDEOHUDGLDO ORDG� WKH VKDIWPD\ VXIIHU GDP�
DJH GXH WR IDWLJXH�

1RWH �� $SSO\LQJ DQ H[FHVVLYH ORDG HYHQ RQFH FDQ GDPDJH WKH EHDULQJV DQG HYHQWXDOO\ FDXVH D
EUHDNGRZQ�

6SHFLILFDWLRQV &KDSWHU �
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����

����� (QFRGHU 6SHFLILFDWLRQV
,WHP 6WDQGDUGV

(QFRGHU PHWKRG 2SWLFDO LQFUHPHQWDO HQFRGHU 2SWLFDO DEVROXWH HQFRGHU
1XPEHU RI RXWSXW SXOVHV $� % SKDVH� ����� SXOVHV�UHYROXWLRQ

= SKDVH� � SXOVH�UHYROXWLRQ
$� % SKDVH� ����� SXOVHV�UHYROXWLRQ
= SKDVH� � SXOVH�UHYROXWLRQ

0D[LPXP URWDWLRQDO DPRXQW ��� ������� UHYROXWLRQ
3RZHU VXSSO\ YROWDJH � 9'&���
3RZHU VXSSO\ FXUUHQW '&� ��� P$ �IRU ORDG UHVLVWDQFH RI

��� W�
'&� ��� P$ �IRU ORDG UHVLVWDQFH RI
��� W�

$SSOLFDEOH EDWWHU\ YROWDJH ��� ��� 9'&
%DWWHU\ FRQVXPSWLRQ FXUUHQW ��� �� m$ GXULQJ EDFNXS RU ZKHQ RS�

HUDWLRQ LV VWRSSHG� � m$ ZKHQ � 9
LV VXSSOLHG

3KDVH FKDUDFWHULVWLFV ��� ������ ��� ����
3KDVH UHODWLRQVKLS )RU URWDWLRQ LQ WKH &: GLUHFWLRQ� $ SKDVH LV DGYDQFHG E\ ��� FRPSDUHG WR

% SKDVH�
0D[LPXP URWDWLRQ VSHHG ���� U�PLQ
0D[LPXP UHVSRQVH IUHTXHQF\ ����� N+] ���� N+]
2XWSXW VLJQDOV �$� ï$� �%� ï%� �6� ï6 �$� ï$� �%� ï%� �=� ï=
2XWSXW LQWHUIDFH &RQIRUPLQJ WR (,$ 56����$�

2XWSXW EDVHG RQ $0��/6��&1 RU
HTXLYDOHQW�

&RQIRUPLQJ WR (,$ 56����$�
2XWSXW EDVHG RQ 0&���� RU HTXLY�
DOHQW�

6HULDO FRPPXQLFDWLRQV GDWD = SKDVH� SROO VHQVRU� 8� 9� : SKDVH ���
6HULDO FRPPXQLFDWLRQV PHWKRG &RPELQDWLRQ FRPPXQLFDWLRQV

PHWKRG EDVHG RQ $� %� DQG 6
SKDVHV�

���

$EVROXWH YDOXH FRPPXQLFDWLRQV
GDWD

��� 5RWDWLRQ DPRXQW
$EVROXWH SRVLWLRQ ZLWKLQ URWDWLRQ

6SHFLILFDWLRQV &KDSWHU �
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��� &DEOH 6SHFLILFDWLRQV

����� &RQWUROOHU &RQQHFWLQJ &DEOH

1 &RQQHFWLQJ &DEOHV IRU 0RWLRQ &RQWURO 8QLWV

- 7\SHV RI &DEOH
1XPEHU RI D[HV 0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK
� 5��$�&38���0� � P ��� GLD�

5��$�&38���0� � P
� 5��$�&38���0� � P ��� GLD�

5��$�&38���0� � P

- &RQQHFWLRQ &RQILJXUDWLRQ �)RU � $[LV�

&9����0&�������
&���+�0&���

2018& 8�VHULHV
$& 6HUYR 'ULYHU

��

����

W  ��

��

����

W  ��
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- :LULQJ �)RU � $[LV�

<ï%

2018& 8�VHULHV
$& 6HUYR 'ULYHU&9����0&����0&���� &���+�0&���

6LJQDO ,QVXODWLRQ FRORU�0DUNLQJ FRORU�
0DUNLQJ

$:*�� %ODFN
$:*�� 5HG

$:*�� %OXH
�VHH QRWH ��

$:*�� 5HG
�VHH QRWH ��

6LJQDO

&RQQHFWRU SOXJ�
����������9( �6XPLWRPR �0�

&RQQHFWRU FDVH�
��������$����� �6XPLWRPR �0�

&RQQHFWRU SOXJ�
����������9( �6XPLWRPR �0�

&RQQHFWRU FDVH�
��������$����� �6XPLWRPR �0�

:KLWH�%ODFN ï

3LQN�%ODFN ï
<HOORZ�%ODFN ï

*UD\�%ODFN ï
*UD\�5HG ï

2UDQJH�%ODFN ï ï

:KLWH�5HG ï

:KLWH�%ODFN ï
<HOORZ�5HG ï

<HOORZ�%ODFN ï

3LQN�5HG ï
3LQN�%ODFN ï
2UDQJH�5HG ï

2UDQJH�%ODFN ï

2UDQJH�%ODFN ï
*UD\�%ODFN ï
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'&*1'
;$/0

;581

;$0/56

;6*1'
;6287

;�*1'

;ï$

;ï$
;ï%

;ï%

;ï=
;ï=
;287

;$*1'

�)�� 9

)'& *1'

<$/0

<581
<$/056

<6*1'
<6287

<�*1'
<ï$

<ï$

<ï%

<ï=

<ï=

<287
<$*1'

�$

ï$
�%

ï%

�=
ï=

(*1'
6(1

6(1*1'

5(6(7

581
$/0
%$7*1'

%$7

5()

$*1'

)*
���9,1
$/0&20

6KHOO

1R�

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �

1R�

&DXWLRQ 7KHVDPHPRGHO RI FRQQHFWRU LV XVHGDW ERWKHQGVRI WKLV&RQQHFWLQJ&DEOH�%HVXUH
WR FKHFN WKH ODEHOVRQ WKH FRQQHFWRU FDVHV EHIRUH FRQQHFWLQJ WKH8QLWV EHFDXVH WKH
8QLWV FRXOG EH GDPDJHG LI WKH &RQQHFWLQJ &DEOH LV UHYHUVHG�

1RWH �� 7KH&RQWUROOHU·V V\PEROVDUH WKH'59;�< FRQQHFWRU·V V\PEROV� ,Q D'59=�8 FRQQHFWRU� ;�
= DQG <� 8�

1RWH �� 7KHVH WHUPLQDOV DQG ZLUHV DUH XVHG ZLWK $EVROXWH (QFRGHUV�
1RWH �� 6XSSO\ �� 9'& WR WKH WZR ZLUHV �EODFN DQG UHG� WKDW DUH WDNHQ RXW IURP WKH &RQWUROOHU·V FRQ�

QHFWRU� �5HG LV � DQG EODFN LV ï��

6SHFLILFDWLRQV &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

- &RQQHFWLRQ &RQILJXUDWLRQ �)RU � $[HV�
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2018& 8�VHULHV
$& 6HUYR 'ULYHU
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$& 6HUYR 'ULYHU
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- :LULQJ �)RU � $[HV�

<ï%

2018& 8�VHULHV
$& 6HUYR 'ULYHU

6LJQDO ,QVXODWLRQ FRORU�0DUNLQJ FRORU�0DUNLQJ
$:*�� %ODFN
$:*�� 5HG

$:*�� %OXH �VHH QRWH ��
$:*�� 5HG �VHH QRWH ��

6LJQDO

:KLWH�%ODFN ï

3LQN�%ODFN ï
<HOORZ�%ODFN ï

*UD\�%ODFN ï
*UD\�5HG ï

2UDQJH�%ODFN ï ï

:KLWH�5HG ï

:KLWH�%ODFN ï
<HOORZ�5HG ï

<HOORZ�%ODFN ï

3LQN�5HG ï
3LQN�%ODFN ï
2UDQJH�5HG ï

2UDQJH�%ODFN ï

2UDQJH�%ODFN ï
*UD\�%ODFN ï
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<581
<$/056
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<6287
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<287

<$*1'
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(*1'
6(1

6(1*1'

5(6(7

581
$/0
%$7*1'

%$7

5()

$*1'
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���9,1
$/0&20

:KLWH�%ODFN ï

3LQN�%ODFN ï
<HOORZ�%ODFN ï

*UD\�%ODFN ï

*UD\�5HG ï
2UDQJH�%ODFN ï ï

:KLWH�5HG ï

:KLWH�%ODFN ï

<HOORZ�5HG ï

<HOORZ�%ODFN ï

3LQN�5HG ï
3LQN�%ODFN ï

2UDQJH�5HG ï
2UDQJH�%ODFN ï

1R� 1R�

6LJQDO

�$

ï$
�%
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ï=

(*1'
6(1

6(1*1'

5(6(7

581
$/0
$/0&20

���9,1
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%$7
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&9����0&����0&���� &���+�0&���

&RQQHFWRU SOXJ�
����������9( �6XPLWRPR �0�

&RQQHFWRU FDVH�
��������$����� �6XPLWRPR �0�

&RQQHFWRU SOXJ� ����������9( �6XPLWRPR �0�
&RQQHFWRU FDVH� ��������$����� �6XPLWRPR �0�

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �

6HH QRWH �
$:*�� %OXH �VHH QRWH ��
$:*�� 5HG �VHH QRWH ��
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1RWH �� 7KH&RQWUROOHU·V V\PEROVDUH WKH'59;�< FRQQHFWRU·V V\PEROV� ,Q D'59=�8 FRQQHFWRU� ;�
= DQG <� 8�

1RWH �� 7KHVH WHUPLQDOV DQG ZLUHV DUH XVHG ZLWK $EVROXWH (QFRGHUV�

1RWH �� 6XSSO\ �� 9'& WR WKH WZRZLUHV �EODFN DQG UHG� WKDW DUH WDNHQ RXW IURP WKH&RQWUROOHU·V FRQQHFWRU� �5HG
LV � DQG EODFN LV ï��

1 &RQYHUVLRQ &DEOHV IRU &RQQHFWRUï7HUPLQDO &RQYHUVLRQ 8QLW

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&78���1 � P ��� GLD�
5��$�&78���1 � P

- &RQQHFWLRQ &RQILJXUDWLRQ

;:�%���)��3
&RQQHFWRUï7HUPLQDO
&RQYHUVLRQ 8QLW

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

�����
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6SHFLILFDWLRQV &KDSWHU �
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- :LULQJ

7HUPLQDO
EORFN

&RQQHFWRU
6LJQDO

$QDORJ 3XOVH

&RQQHFWRU SOXJ� )XMLWVX·V )&1����-����$8
&RQQHFWRU FRYHU� )XMLWVX·V )&1����&����%

&DEOH
$:*�� [ ��3
8/�����

&RQQHFWRU SOXJ
6XPLWRPR �0·V ����������9 (
&RQQHFWRU FRYHU
6XPLWRPR �0·V ��������$�����
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75() �&:
$*1' ï&:

5() �&&:
$*1' ï&&:

�(&567
ï(&567

%.,5 %.,5
9&03 ,13

7*21 7*21
�*1' �*1'

3&/ 3&/
1&/ 1&/
���9,1 ���9,1
581 581

0,1* 0,1*
327 327

127 127
5(6(7 5(6(7

(*1' (*1'
�$ �$

ï$ ï$
ï% ï%

�% �%
�= �=
ï= ï=

$/2� $/2�

$/2� $/2�

$/2� $/2�

$/2&20 $/2&20
$/0 $/0

$/0&20 $/0&20

)* )*6KHOO
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1 *HQHUDO�SXUSRVH &RQWURO &DEOH

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&38���6 � P ��� GLD�
5��$�&38���6 � P

- &RQQHFWLRQ &RQILJXUDWLRQ

/

&����1&��� 3RVLWLRQ
&RQWURO 8QLW RQ D 6<60$&
&�VHULHV 3&

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

����

W  ��

��

6SHFLILFDWLRQV &KDSWHU �
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- :LULQJ

1R� ,QVXODWLRQ
O

'RW PDUN 'RW PDUN
O

6LJQDO QDPH
FRORU FRORU $QDORJ 3XOVH

� 2UDQJH ï %ODFN 75() �&:
� 2UDQJH ï 5HG $*1' ï&:
� *UD\ ï %ODFN 5() �&&:

� *UD\ ï 5HG $*1' ï&&:
� :KLWH ï %ODFN �(&567
� :KLWH ï 5HG ï(&567

� <HOORZ ï %ODFN %.,5 %.,5
� <HOORZ ï 5HG 9&03 ,13
� 3LQN ï %ODFN 7*21 7*21

�� 3LQN ï 5HG �*1' �*1'
�� *UD\ ï ï %ODFN 3&/ 3&/
�� *UD\ ï ï 5HG 1&/ 1&/
�� 2UDQJH ï ï %ODFN ���9,1 ���9,1

2UDQJH ï ï 5HG
�� :KLWH ï ï %ODFN 581 581
�� :KLWH ï ï 5HG 0,1* 0,1*
�� <HOORZ ï ï %ODFN 327 327

�� <HOORZ ï ï 5HG 127 127
�� 3LQN ï ï %ODFN 5(6(7 5(6(7
�� 3LQN ï ï 5HG (*1' (*1'

�� 2UDQJH ï ï ï %ODFN �$ �$
�� 2UDQJH ï ï ï 5HG ï$ ï$
�� *UD\ ï ï ï %ODFN ï% ï%

�� *UD\ ï ï ï 5HG �% �%
�� :KLWH ï ï ï %ODFN �= �=
�� :KLWH ï ï ï 5HG ï= ï=

�� <HOORZ ï ï ï %ODFN
�� <HOORZ ï ï ï 5HG
�� 3LQN ï ï ï %ODFN

�� 3LQN ï ï ï 5HG
�� 2UDQJH ï ï ï ï %ODFN $/2� $/2�
�� 2UDQJH ï ï ï ï 5HG $/2� $/2�

�� *UD\ ï ï ï ï %ODFN $/2� $/2�
�� *UD\ ï ï ï ï 5HG $/2&20 $/2&20
�� :KLWH ï ï ï ï %ODFN $/0 $/0

�� :KLWH ï ï ï ï 5HG $/0&20 $/0&20
6KHOO 6KLHOG )* )*

&DEOH� $:*��;��3
8/�����

6SHFLILFDWLRQV &KDSWHU �
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&RQQHFWRU 3LQ
$UUDQJHPHQW

&RQQHFWRU SOXJ PRGHO�
����������9(
�6XPLWRPR �0�
&RQQHFWRU FDVHPRGHO�
��������$�����
�6XPLWRPR �0�
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����� (QFRGHU &DEOH

1 (QFRGHU &DEOHV IRU 0RWRUV ZLWK ,QFUHPHQWDO (QFRGHU� 0RGHOV
&RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\
6WDQGDUGV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&58���& � P � GLD�
5��$�&58���& � P
5��$�&58���& �� P
5��$�&58���& �� P
5��$�&58���& �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

- &RQQHFWLRQ &RQILJXUDWLRQ

/

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU
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$:*�� �EOXH�

$:*�� �ZKLWH�EOXH�

$:*�� �\HOORZ�

$:*�� �ZKLWH�\HOORZ�

$:*�� �JUHHQ�

$:*�� �ZKLWH�JUHHQ�

$:*�� �EODFN�

$:*�� �UHG�

$:*��
�JUHHQ�\HOORZ�

6\PERO 1R� 6\PERO1R�

&DEOH� $:*�� � �& � $:*�� � �3
8/����
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�)RU &DEOH!
&RQQHFWRU KRXVLQJ PRGHO� �������� �1LSSRQ $PS� &RQWDFW SOXJ PRGHO� ����������9( �6XPLWRPR �0�
&RQQHFWRU VRFNHW FRQWDFW PRGHO� �������� �1LSSRQ $PS� &RQWDFW FDVH PRGHO� ��������$����� �6XPLWRPR �0�
&ULPSLQJ WRRO� ��������
3XOOLQJ WRRO� ��������

�)RU 0RWRU!
&RQQHFWRU SOXJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU SLQ FRQWDFW PRGHO� �������� �1LSSRQ $PS�

1 (QFRGHU &DEOHV IRU 0RWRUV ZLWK $EVROXWH (QFRGHU� 0RGHOV
&RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\
6WDQGDUGV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&68���& � P ���� GLD�
5��$�&68���& � P
5��$�&68���& �� P
5��$�&68���& �� P
5��$�&68���& �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

- &RQQHFWLRQ &RQILJXUDWLRQ

2018& 8�6HULHV
$& 6HUYRPRWRU 2018& 8�6HULHV
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- :LULQJ
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$:*�� :KLWH�%OXH

$:*�� %OXH

$:*�� :KLWH�<HOORZ
$:*�� <HOORZ

$:*�� *UHHQ

$:*�� %ODFN
$:*�� :KLWH�*UHHQ

$:*�� 3XUSOH
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&DEOH� $:*�� � �& � $:*�� � �3
8/����

1R� 1R� 6\PERO6\PERO

�)RU &DEOH!
&RQQHFWRU KRXVLQJ PRGHO� �������� �1LSSRQ $PS� &RQWDFW SOXJ PRGHO� ����������9( �6XPLWRPR �0�
&RQQHFWRU VRFNHW FRQWDFW PRGHO� �������� �1LSSRQ $PS� &RQWDFW FDVH PRGHO� ��������$����� �6XPLWRPR �0�
&ULPSLQJ WRRO� ��������
3XOOLQJ WRRO� ��������

�)RU 0RWRU!
&RQQHFWRU SOXJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU SLQ FRQWDFW PRGHO� �������� �1LSSRQ $PS�

1 0RWRUV ZLWK ,QFUHPHQWDO (QFRGHUV� 0RGHOV &RQIRUPLQJ WR (&
'LUHFWLYHV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&58'���& � P � GLD�
5��$�&58'���& � P
5��$�&58'���& �� P
5��$�&58'���& �� P
5��$�&58'���& �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

6SHFLILFDWLRQV &KDSWHU �
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- &RQQHFWLRQ &RQILJXUDWLRQ

/

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

,QFUHPHQWDO (QFRGHU

����

W  ��

����

����

W  ��

��

- :LULQJ

$:*�� 5HG

$:*�� :KLWH�%OXH

$:*�� %OXH

$:*�� :KLWH�<HOORZ

$:*�� <HOORZ

$:*�� *UHHQ

$:*�� %ODFN

$:*�� :KLWH�*UHHQ

$:*�� *UHHQ�<HOORZ

$�

$ï

%�

%ï

6�

6ï

(�9

(�9

)*

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

�

�

��

6KHOO

$�

$ï

%�

%ï

6�

6ï

(�9

(�9

)*
&DEOH� $:*�� � �& � $:*�� � �3

8/����

1R�6\PERO 1R� 6\PERO

�)RU &DEOH!
&RQQHFWRU PRGHO���-(��������'�$ �''.� &RQWDFW SOXJ PRGHO� ����������9( �6XPLWRPR �0�
6WXG PRGHO� ��/����$� �''.� &RQWDFW FDVH PRGHO� ��������$����� �6XPLWRPR �0�

�)RU 0RWRU!
&RQQHFWRU� ��-(��������'�$ �''.�

6SHFLILFDWLRQV &KDSWHU �
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1 0RWRUV ZLWK $EVROXWH (QFRGHUV� 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&68'���& � P ���� GLD�
5��$�&68'���& � P
5��$�&68'���& �� P
5��$�&68'���& �� P
5��$�&68'���& �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

- &RQQHFWLRQ &RQILJXUDWLRQ

2018& 8�6HULHV
$& 6HUYRPRWRU 2018& 8�6HULHV

$& 6HUYRPRWRU 'ULYHU

$EVROXWH HQFRGHU

/

����

W  ��

����

����

W  ��

��

- :LULQJ

$:*�� 5HG

$:*�� :KLWH�%OXH

$:*�� %OXH

$:*�� :KLWH�<HOORZ
$:*�� <HOORZ

$:*�� *UHHQ

$:*�� %ODFN
$:*�� :KLWH�*UHHQ

$:*�� 3XUSOH

$:*�� :KLWH�3XUSOH

$:*�� :KLWH�*UD\

$:*�� :KLWH�2UDQJH

$:*�� *UHHQ�<HOORZ
$:*�� 2UDQJH

�

�

�

�

�

�
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(�9

(�9

$%6�

$%6ï

1&

5HVHW

%$7ï

%$7�

)*

$�

$ï

%�

%ï

=�

=ï

(�9

(�9

$%6�

$%6ï

�5HVHW�

%$7ï

%$7�

)*

1R� 1R�6\PERO 6\PERO

&DEOH� $:*�� � �& � $:*�� � �3
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�)RU &DEOH!
&RQQHFWRU PRGHO���-(��������'�$ �''.� &RQWDFW SOXJ PRGHO� ����������9( �6XPLWRPR �0�
6WXG PRGHO� ��/����$� �''.� &RQWDFW FDVH PRGHO� ��������$����� �6XPLWRPR �0�

�)RU 0RWRU!
&RQQHFWRU� ��-(��������'�$ �''.�

����� 3RZHU &DEOHV

1 3RZHU &DEOH IRU 6HUYRPRWRUV :LWKRXW %UDNHV� 0RGHOV &RQIRUPLQJ WR
8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&$8���6 � P ��� GLD�
5��$�&$8���6 � P
5��$�&$8���6 �� P
5��$�&$8���6 �� P
5��$�&$8���6 �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

- &RQQHFWLRQ &RQILJXUDWLRQ

/

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

��

- :LULQJ

8�SKDVH �
9�SKDVH �

:�SKDVH �

*5 �

5HG
:KLWH

%OXH

*UHHQ

6\PERO 1R�

&DEOH� $:*�� � �&
8/����

&ULPS�VW\OH WHUPLQDO

6SHFLILFDWLRQV &KDSWHU �

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



����

�)RU &DEOH!
&RQQHFWRU KRXVLQJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU VRFNHW FRQWDFW PRGHO� �������� �1LSSRQ $PS�
&ULPSLQJ WRRO� ��������
3XOOLQJ WRRO� ��������

�)RU 0RWRU!
&RQQHFWRU SOXJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU SLQ FRQWDFW PRGHO� �������� �1LSSRQ $PS� IRU �� WR ����: PRGHOV

�������� �1LSSRQ $PS� IRU ��� WR ����: PRGHOV

1 3RZHU &DEOH IRU 6HUYRPRWRUV :LWK %UDNHV� 0RGHOV &RQIRUPLQJ WR
8/�F8/ 6WDQGDUGV DQG 0RGHOV 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&$8���% � P ��� GLD�
5��$�&$8���% � P
5��$�&$8���% �� P
5��$�&$8���% �� P
5��$�&$8���% �� P

�8S WR D PD[LPXP RI �� P EHWZHHQ WKH 0RQLWRU DQG WKH 6HUYR 'ULYHU��

- &RQQHFWLRQ &RQILJXUDWLRQ

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

/ ��

- :LULQJ

8�SKDVH �
9�SKDVH �

:�SKDVH �

*5 �

5HG
:KLWH

%OXH

*UHHQ

%UDNH �

%UDNH �

%ODFN

%ODFN

6\PERO 1R�

&DEOH� $:*�� � �&
8/����

&ULPS�VW\OH WHUPLQDO

6SHFLILFDWLRQV &KDSWHU �
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�)RU &DEOH!
&RQQHFWRU KRXVLQJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU VRFNHW FRQWDFW PRGHO� �������� �1LSSRQ $PS�
&ULPSLQJ WRRO� ��������
3XOOLQJ WRRO� ��������

�)RU 0RWRU!
&RQQHFWRU SOXJ PRGHO� �������� �1LSSRQ $PS�
&RQQHFWRU SLQ FRQWDFW PRGHO� �������� �1LSSRQ $PS� IRU �� WR ����: PRGHOV

�������� �1LSSRQ $PS� IRU ��� WR ����: PRGHOV

1 3RZHU &DEOH IRU 6HUYRPRWRUV :LWKRXW %UDNHV� 0RGHOV &RQIRUPLQJ WR
(& 'LUHFWLYHV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&$8��� � P ��� GLD�

1RWH �� 3RZHU FDEOHV ZLOO EH FXW WR WKH VSHFLILHG OHQJWK LQ ��P LQFUHPHQWV�

1RWH �� 7KH PD[LPXP GLVWDQFH EHWZHHQ WKH 6HUYRPRWRU DQG WKH 6HUYR 'ULYHU LV �� P�

- &RQQHFWLRQ &RQILJXUDWLRQ

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

- :LULQJ

8

9

:

5HG

:KLWH

%OXH

*UHHQ�<HOORZ

$:*�� 5HG

$:*�� :KLWH

$:*�� %OXH

$:*�� *UHHQ

$& 6HUYRPRWRU $& 6HUYR 'ULYHU

8�SKDVH

9�SKDVH

:�SKDVH

*5

&DEOH� $:*�� � �&
8/����

6SHFLILFDWLRQV &KDSWHU �
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1 3RZHU &DEOH IRU 6HUYRPRWRUV :LWK %UDNHV� 0RGHOV &RQIRUPLQJ WR (&
'LUHFWLYHV

- 7\SHV RI &DEOH
0RGHO /HQJWK �/� 2XWHU GLDPHWHU RI VKHDWK

5��$�&$8��% � P ��� GLD�

1RWH �� 3RZHU FDEOHV ZLOO EH FXW WR WKH VSHFLILHG OHQJWK LQ ��P LQFUHPHQWV�

1RWH �� 7KH PD[LPXP GLVWDQFH EHWZHHQ WKH 6HUYRPRWRU DQG WKH 6HUYR 'ULYHU LV �� P�

- &RQQHFWLRQ &RQILJXUDWLRQ

2018& 8�6HULHV
$& 6HUYRPRWRU

2018& 8�6HULHV
$& 6HUYRPRWRU 'ULYHU

- :LULQJ

8

9

:

5HG

:KLWH

%OXH

*UHHQ�<HOORZ

%ODFN

5HG

$:*�� 5HG

$:*�� :KLWH

$:*�� %OXH

$:*�� %ODFN

$:*�� *UHHQ

$:*�� %ODFN

$& 6HUYRPRWRU $& 6HUYR 'ULYHU

%UDNH

%UDNH

8�SKDVH

9�SKDVH

:�SKDVH

�� 9'& ����
�QR SRODULW\�

*5

&DEOH� $:*�� � �&
8/����
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��� 3DUDPHWHU 8QLW 6SHFLILFDWLRQV

1 *HQHUDO 6SHFLILFDWLRQV
,WHP 6WDQGDUGV

2SHUDWLQJ DPELHQW WHPSHUDWXUH ��& WR ���&
6WRUDJH DPELHQW WHPSHUDWXUH ï���& WR ���&
2SHUDWLQJ DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DQG RSHUDWLQJ
DWPRVSKHUH

1R FRUURVLYH JDVVHV�

9LEUDWLRQ UHVLVWDQFH ��� P�V� ^��� *` PD[�
,PSDFW UHVLVWDQFH $FFHOHUDWLRQ ���� P�V� ^� *` PD[�

1 3HUIRUPDQFH 6SHFLILFDWLRQV
0RGHO 5��$�35��8 5��$�35��8

7\SH +DQG\ W\SH 0RXQWHG W\SH
$FFHVVRU\ FDEOH ����� PP �&RQQHFWHG E\ FRQQHFWRUV��
&RQQHFWRUV ���������6& ��� SLQV� ' VXE�FRQQHFWRU �� SLQV�
'LVSOD\ ��VHJPHQW /('� � GLJLWV
([WHUQDO GLPHQVLRQV �� � ��� � ���� �: � + � '� �� � ���� � �� �: � + � '�
&RPPX�
L L

6WDQGDUG 56����& 56����$
QLFDWLRQV
VSHFLILFD�
WLRQV

&RPPXQLFDWLRQV
PHWKRG

$V\QFKURQRXV �$6<1&�

WLRQV
%DXG UDWH ����� ESV
6WDUW ELWV � ELW
'DWD � ELWV
3DULW\ 1RQH
6WRS ELWV � ELW

(UURUV GHWHFWHG E\ 3DUDPHWHU
8QLW

'LVSOD\ &3)�� &DQQRW WUDQVPLW HYHQ DIWHU � VHFRQGV KDYH
HODSVHV VLQFH SRZHU VXSSO\ ZDV WXUQHG RQ�8 W

&3)�� $ %&& HUURU RU IDXOW\ UHFHSWLRQ GDWD KDV RFFXUUHG
IRU ILYH FRQVHFXWLYH WLPHV� RU D WLPH RYHUUXQ �� V�
KDV RFFXUUHG IRU WKUHH FRQVHFXWLYH WLPHV�

6SHFLILFDWLRQV &KDSWHU �
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��� 5HJHQHUDWLRQ 8QLW 6SHFLILFDWLRQV

1 5��$�5*��8$ 5HJHQHUDWLRQ 8QLW

- *HQHUDO 6SHFLILFDWLRQV
,WHP

2SHUDWLQJ DPELHQW WHPSHUDWXUH ��& WR ���&
6WRUDJH DPELHQW WHPSHUDWXUH ï���& WR ���&
2SHUDWLQJ DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DPELHQW KXPLGLW\ ��� WR ��� 5+ �ZLWK QR FRQGHQVDWLRQ�
6WRUDJH DQG RSHUDWLQJ
DWPRVSKHUH

1R FRUURVLYH JDVVHV�

9LEUDWLRQ UHVLVWDQFH ��� P�V� ^��� *` PD[�
,PSDFW UHVLVWDQFH $FFHOHUDWLRQ ���� P�V� ^� *` PD[�

- 3HUIRUPDQFH 6SHFLILFDWLRQV
0RGHO 5��$�5*��8

5HJHQHUDWLRQ RSHUDWLQJ YROWDJH ��� 9'&
5HJHQHUDWLRQ SURFHVVLQJ FXUUHQW � $'&
$YHUDJH UHJHQHUDWLRQ SRZHU �� : �LQWHUQDO UHVLVWDQFH� �� W� �� :�
([WHUQDOO\ FRQQHFWHG UHJHQHUDWLRQ
UHVLVWRU

�� W ���

(UURU GHWHFWLRQ IXQFWLRQ 5HJHQHUDWLRQ UHVLVWDQFH GLVFRQQHFWLRQ� UHJHQHUDWLRQ WUDQVLVWRU
GDPDJH� RYHUYROWDJH

$ODUP RXWSXW �E FRQWDFW �RSHQ FRQWDFW DW WLPH RI SURWHFWLYH IXQFWLRQ RSHUDWLRQ�
���� 9$& GULYH SRVVLEOH��

([WHUQDO GLPHQVLRQV �� � ��� � ��� �: � + � '�

- ,QGLFDWRU /(' 6SHFLILFDWLRQV
1DPH 6SHFLILFDWLRQV

32:(5 /LW ZKLOH SRZHU IORZV WKURXJK 31 WHUPLQDO�
5(*(1 /LW GXULQJ UHJHQHUDWLRQ RSHUDWLRQ�
$/$50�5(*(1 /LW IRU UHJHQHUDWLRQ UHVLVWDQFH GLVFRQQHFWLRQ RU UHJHQHUDWLRQ WUDQVLVWRU GDPDJH�
$/$50�29 /LW ZKHQ RYHUYROWDJH RFFXUV�

1RWH �� :KHQ WKH HUURU GHWHFWLRQ IXQFWLRQ RSHUDWHV� DQ DODUP LV RXWSXW IURP WKH 8QLW�

1RWH �� &UHDWHD VHTXHQFHVR WKDW WKHSRZHU VXSSO\ �5ï7� WR WKH6HUYR'ULYHU LV FXW RII ZKHQDQDODUP
LV JHQHUDWHG�

1RWH �� :KHQ WKH HUURU GHWHFWLRQ IXQFWLRQRSHUDWHVDQG WKH6HUYR'ULYHU·V SRZHU VXSSO\ LV FXW RII� WKH
5HJHQHUDWLRQ 8QLW ZRQ·W EH UHVWRUHG WR LWV QRUPDO VWDWXV XQWLO � WR � VHFRQGV KDYH HODSVHG�
HYHQ LI WKH SRZHU VXSSO\ LV WXUQHG RQ DJDLQ� �1RUPDO VWDWXV LV UHVWRUHG DIWHU WKH HOHFWURO\WLF
FDSDFLWRU LQ WKH 6HUYR 'ULYHU KDV EHHQ GLVFKDUJHG DQG WKH YROWDJH EHWZHHQ VLJQDOV 3 DQG 1
GURSV��

6SHFLILFDWLRQV &KDSWHU �
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1RWH �� 7KH 5HJHQHUDWLRQ 8QLW GRHV QRW FRQIRUP WR (& 'LUHFWLYHV

��� )URQW�VXUIDFH 0RXQWLQJ %UDFNHW 6SHFLILFDWLRQV

7KH )URQW�VXUIDFH0RXQWLQJ %UDFNHWV �5��$�7.��8�7.��8� DUH XVHG WR PRXQW D 6HU�
YR 'ULYHU IURP WKH IURQW VXUIDFH� 7KHPRGHO RI WKH %UDFNHW GHSHQGV RQ WKH PRGHO RI WKH
6HUYR 'ULYHU�
7KHVH 0RXQWLQJ %UDFNHWV FDQQRW EH XVHG ZLWK PRGHOV FRQIRUPLQJ WR (& 'LUHFWLYHV�

1 $SSOLFDEOH 0RGHOV
6HUYR 'ULYHU VSHFLILFDWLRQV )URQW�VXUIDFH

0RXQWLQJ %UDFNHW
0RGHO 3RZHU VXSSO\ :DWWDJH

0RXQWLQJ %UDFNHW
PRGHO

5��'�8$��+�$� WR 5��'�8$��+�$� ��� 9 �� WR ��� : 5��$�7.��8
5��'�8$��+�$� ��� : 5��$�7.��8
5��'�8$��/�$� WR 5��'�8$��/�$� ��� 9 �� WR ��� : 5��$�7.��8
5��'�8$��/ ��� : 5��$�7.��8

1RWH 7KH %UDFNHWV FRPH ZLWK D WRS EUDFNHW� D ERWWRP EUDFNHW� DQG ILYH PRXQWLQJ VFUHZV�

1 'LPHQVLRQV �8QLW� PP�

- 5��$�7.��8

7RS 0RXQWLQJ %UDFNHW

7ZR ��� GLD� FRXQWHUVXQN KROHV

� GLD�

6SHFLILFDWLRQV &KDSWHU �
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%RWWRP 0RXQWLQJ %UDFNHW

7ZR ��� GLD� FRXQWHUVXQN KROHV

- 5��$�7.��8

7RS 0RXQWLQJ %UDFNHW

7ZR ��� GLD� FRXQWHUVXQN KROHV

� GLD�

6SHFLILFDWLRQV &KDSWHU �
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%RWWRP 0RXQWLQJ %UDFNHW

7ZR ��� GLD� FRXQWHUVXQN KROHV

1 0RXQWLQJ +ROH 'LPHQVLRQV �8QLW� PP�
- 5��$�7.��8 - 5��$�7.��8

7ZR� 0� 7KUHH� 0�

6SHFLILFDWLRQV &KDSWHU �
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&KDSWHU �

6XSSOHPHQWDU\
0DWHULDOV

��� &RQQHFWLRQ ([DPSOHV
��� (QFRGHU 'LYLGLQJ 5DWLRV DQG 6SHHGV ZKHQ

&RQQHFWHG WR 20521 &RQWUROOHUV
��� 2018& 8�VHULHV 6WDQGDUG 0RGHOV
��� 3DUDPHWHU 6HWWLQJ )RUPV
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��� &RQQHFWLRQ ([DPSOHV

1 &RQQHFWLRQ ([DPSOH �� &RQQHFWLQJ WR 6<60$& &9����0&������� RU
&���+�0&��� 0RWLRQ &RQWURO 8QLW� 0RGHOV �,QFUHPHQWDO DQG $EVROXWH
(QFRGHUV� &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG 1RW &RQIRUPLQJ WR
$Q\ 6WDQGDUGV

$/0

2)) 21

0DLQ FLUFXLW SRZHU VXSSO\
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5HG

:KLWH

%OXH

*UHHQ

[

� 9 ��� 9

� 9��� 9

0&

1)%

������� 9$&������ +]� RU
������� 9$&������ +]

'59 &RQQHFWRU

�� 9'& LQSXW

�� 9'& LQSXW JURXQG

;�D[LV DODUP LQSXW

;�D[LV UXQ FRPPDQG RXWSXW

;�D[LV DODUP UHVHW RXWSXW

;�D[LV IHHGEDFN JURXQG

;�D[LV $�SKDVH LQSXW

;�D[LV $�SKDVH LQSXW

;�D[LV %�SKDVH LQSXW

;�D[LV %�SKDVH LQSXW

;�D[LV =�SKDVH LQSXW

;�D[LV =�SKDVH LQSXW

;�D[LV VSHHG FRPPDQG

;�D[LV VSHHG FRPPDQG JURXQG

�� 9'& RXWSXW

�� 9'& RXWSXW JURXQG

,�2 &RQQHFWRU

�� 9'& LQSXW

;�D[LV &: OLPLW LQSXW

;�D[LV &&: OLPLW LQSXW

;�D[LV HPHUJHQF\ VWRS LQSXW

;�D[LV RULJLQ SUR[LPLW\ LQSXW

�� 9'& LQSXW JURXQG

'& SRZHU
VXSSO\

'HGLFDWHG &DEOH

5��$�&38PPP0� �� D[LV�
5��$�&38PPP0� �� D[HV�

'& SRZHU
VXSSO\

; LV DQ H[WHUQDO IRUFHG�VWRS FRQWDFW�
�IRU HPHUJHQF\ VWRS� HWF��

&RQQHFW H[WHUQDO 5HJHQ�
HUDWLRQ 8QLW DV UHTXLUHG�

;�D[LV 6(1 VLJQDO JURXQG

;�D[LV 6(1 VLJQDO RXWSXW

ï �

%DWWHU\
��� WR ��� 9

&ODVV�� JURXQG
��� W PD[�

�� %$7*1'

6HH
QRWH �
6HH
QRWH �

6HH
QRWH �
6HH
QRWH �

6HH
QRWH �

1RWH �� &RQQHFW WKHVH OLQHV ZKHQ XVLQJ DQ DEVROXWH HQFRGHU�

1RWH �� 7KLV ZLULQJ GLDJUDP LV DQ H[DPSOH IRU WKH ; D[LV RQO\� &RQQHFW RWKHU 8QLWV WR WKH GULYHU LQ WKH
VDPH ZD\ ZKHQ XVLQJ RWKHU D[HV�

1RWH �� %HVXUH WR VKRUW �LQ WKH FRQQHFWRU� DQ\XQXVHG1& LQSXW WHUPLQDOV LQ WKH&9����0&�������·V
RU &���+�0&���·V ,�2 FRQQHFWRU�

1RWH �� 6HW V\VWHP VR WKDW WKH 6HUYR FDQ EH WXUQHG 21�2)) XVLQJ WKH 581 VLJQDO�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1 &RQQHFWLRQ ([DPSOH �� &RQQHFWLQJ WR 6<60$& &9����0&������� RU
&���+�0&��� 0RWLRQ &RQWURO 8QLW� 0RGHOV &RQIRUPLQJ WR (&
'LUHFWLYHV �,QFUHPHQWDO DQG $EVROXWH (QFRGHUV�

$/0

2)) 21

0DLQ FLUFXLW SRZHU VXSSO\

683 6XUJH NLOOHU

6HUYR HUURU GLVSOD\

0&

3/

&1�

581

���

5

7

3

1

8

9

:

7%

0

5(

5

7

5��'�8$PPPP
&���+�0&���
&9����0&�������

5��0�8PPPPPPP

5��$�&58'PPP&
5��$�&68'PPP& �VHH QRWH ��

1
R
LV
H

IL
OW
H
U

0&

&1 �

0DLQ FLUFXLW FRQWDFW

���9,1

%$7

5(6(7

6(1*1'

ï%

�=

ï=

5()

$*1'

)*

6(1

(*1'

�$

ï$

�%

��

��

�

��

��

��

�

�

6KHOO

�

��

��

��

��

��

��

�� $/0&20

�

�

�

�

��

�

�

��

��

��

��

��

��

��

��

��

��

�

�

�

�

��

��

5��$�&$8���
5HG

:KLWH

%OXH

*UHHQ

[

� 9 ��� 9

� 9��� 9

0&

1)%

������� 9$&������ +]� RU
������� 9$&������ +]

'59 &RQQHFWRU

�� 9'& LQSXW

�� 9'& LQSXW JURXQG

;�D[LV DODUP LQSXW

;�D[LV UXQ FRPPDQG RXWSXW

;�D[LV DODUP UHVHW RXWSXW

;�D[LV IHHGEDFN JURXQG

;�D[LV $�SKDVH LQSXW

;�D[LV $�SKDVH LQSXW

;�D[LV %�SKDVH LQSXW

;�D[LV %�SKDVH LQSXW

;�D[LV =�SKDVH LQSXW

;�D[LV =�SKDVH LQSXW

;�D[LV VSHHG FRPPDQG

;�D[LV VSHHG FRPPDQG JURXQG

�� 9'& RXWSXW

�� 9'& RXWSXW JURXQG

,�2 &RQQHFWRU

�� 9'& LQSXW

;�D[LV &: OLPLW LQSXW

;�D[LV &&: OLPLW LQSXW

;�D[LV HPHUJHQF\ VWRS LQSXW

;�D[LV RULJLQ SUR[LPLW\ LQSXW

�� 9'& LQSXW JURXQG

'& SRZHU
VXSSO\

'HGLFDWHG &DEOH

5��$�&38PPP0� �� D[LV�
5��$�&38PPP0� �� D[HV�

'& SRZHU
VXSSO\

; LV DQ H[WHUQDO IRUFHG�VWRS FRQWDFW�
�IRU HPHUJHQF\ VWRS� HWF��

&RQQHFW H[WHUQDO 5HJHQ�
HUDWLRQ 8QLW DV UHTXLUHG�

;�D[LV 6(1 VLJQDO JURXQG

;�D[LV 6(1 VLJQDO RXWSXW

ï �

�� %$7*1'

6HH
QRWH �
6HH
QRWH �

6HH
QRWH �
6HH
QRWH �

6HH
QRWH �

%DWWHU\
��� WR ��� 9

&ODVV�� JURXQG
��� W PD[�

1RWH �� &RQQHFW WKHVH OLQHV ZKHQ XVLQJ DQ DEVROXWH HQFRGHU�

1RWH �� 7KLV ZLULQJ GLDJUDP LV DQ H[DPSOH IRU WKH ; D[LV RQO\� &RQQHFW RWKHU 8QLWV WR WKH GULYHU LQ WKH
VDPH ZD\ ZKHQ XVLQJ RWKHU D[HV�

1RWH �� %H VXUH WR VKRUW �LQ WKH FRQQHFWRU� DQ\ XQXVHG1& LQSXW WHUPLQDOV LQ WKH &9�����������·V RU
&���+�0&���·V ,�2 FRQQHFWRU�

1RWH �� 6HW V\VWHP VR WKDW WKH 6HUYR FDQ EH WXUQHG 21�2)) XVLQJ WKH 581 VLJQDO�
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1 &RQQHFWLRQ ([DPSOH �� &RQQHFWLQJ WR 6<60$& &����1&���
�,QFUHPHQWDO (QFRGHU�

5��'�8$PPPP
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7
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1
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:
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1DPH 6\PERO

; D[LV ï$�SKDVH LQSXW

; D[LV �%�SKDVH LQSXW

; D[LV ï%�SKDVH LQSXW

; D[LV VSHHG FRPPDQG � 9

; D[LV VSHHG FRPPDQG

�� 9 IRU RXWSXW

; D[LV ï=�SKDVH LQSXW

; D[LV �=�SKDVH LQSXW

; D[LV 287 � RXWSXW
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�

1DPH 6\PERO

� 9

; D[LV &&: OLPLW LQSXW

; D[LV H[WHUQDO VWRS LQSXW

; D[LV RULJLQ LQSXW

;�D[LV H[WHUQDO VHUYR�IUHH LQSXW

; D[LV &: OLPLW LQSXW

)UDPH JURXQG

�� 9 IRU LQSXW

� 9
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6(592 ;
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)*

���9
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'* *1'

5(6(7
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�� 9'&
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&����1&���

&RQQHFW H[WHUQDO 5HJHQ�
HUDWLRQ 8QLW DV UHTXLUHG�

5��$�&$8PPP6

5��0�8PPPPPPP

5��$�&58PPP&

5��$�&38PPP6

(;7 � ,1 FRQQHFWRU

�

� 9
'* *1'

0' FRQQHFWRU

; D[LV �$�SKDVH LQSXW

'* *1'

�

�

$/0
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6KHOO

2)) 21

0DLQ FLUFXLW SRZHU VXSSO\

683 6XUJH NLOOHU

6HUYR HUURU GLVSOD\

0&

3/

5

7

1
R
LV
H

IL
OW
H
U

0&

0DLQ FLUFXLW FRQWDFW
;�

0&

1)%

;�

������� 9$&������ +]� RU
������� 9$&������ +]

&ODVV�� JURXQG
��� W PD[�

5HG

:KLWH

%OXH

*UHHQ

1RWH �� 7KLV ZLULQJ GLDJUDP LV DQ H[DPSOH IRU WKH ; D[LV RQO\� &RQQHFW GULYHU DQG H[WHUQDO ,�2 LQ WKH
VDPH ZD\ ZKHQ XVLQJ WKH < D[LV�

1RWH �� ([WHUQDO RXWSXW � �287��;� LV WXUQHG 21 DQG2)) XVLQJ WKH H[WHUQDO VHUYR IUHH LQSXW�:KHQ
GRLQJ VR� VHW WKH H[WHUQDO RXWSXW � VHWWLQJ DW DGGUHVV ��� �; D[LV� DQG DGGUHVV ��� �< D[LV� LQ
WKH &����1&����( WR ´�µ �2)) IRU VHUYR IUHH�

1RWH �� :KHQ WKH&����1&����( LV XVHG LQ WKH&�������PRGH� WKH H[WHUQDO VHUYR IUHH LQSXW LV XVHG
DV WKHHPHUJHQF\VWRS LQSXW�+HUH� H[WHUQDORXWSXW� FDQQRWEHXVHGDV WKH581VLJQDO�8VHD
VHSDUDWH ,�2 VLJQDO WR LQSXW WKH 581 VLJQDO�

1RWH �� 6HW V\VWHP VR WKDW WKH 6HUYR FDQ EH WXUQHG 21�2)) XVLQJ WKH 581 VLJQDO�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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��� (QFRGHU 'LYLGLQJ 5DWLRV DQG 6SHHGV ZKHQ &RQQHFWHG WR
20521 &RQWUROOHUV

7KH HQFRGHU RXWSXW SXOVHV FDQ EH FKDQJHG IRU 2018& 8�6HULHV $& 6HUYR 'ULYHUV E\
VHWWLQJ WKH HQFRGHU GLYLGLQJ UDWLR� 7KHPD[LPXP VSHHG� KRZHYHU� LV OLPLWHGE\ WKHPD[L�
PXP UHVSRQVH IUHTXHQF\RI WKH HQFRGHU LQSXW WR WKH FRQWUROOHU� DV OLVWHG LQ WKH IROORZLQJ
WDEOH�

1 (QFRGHU 'LYLGLQJ 5DWLR �&Q��$� DQG 0D[LPXP 0RWRU 6SHHG
&RQWUROOHU 'LYLGLQJ UDWLR

����� WR ����� ����� WR ��� ������Q� &Q��$ !
������Q��

�[ �[��[ �[ �[��[ �[ �[��[
&9����0&�������
&���+�0&���

����� ����� �����

&����1&����( ����� ����������� ����� ����� ����� [ Q ����� [ Q

1RWH �� Q LV D QDWXUDO LQWHJHU EHWZHHQ � DQG ���� LQFOXVLYH�

1RWH �� 7KHDERYH WDEOHSURYLGHV WKHPD[LPXPVSHHG �U�P� LQ FRPELQDWLRQZLWK WKH VSHFLILHGFRQWURO�
OHUV�

1RWH �� 7KH XSSHU OLPLW RI WKH PD[LPXP VSHHG LV ����� U�P�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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��� 2018& 8�VHULHV 6WDQGDUG 0RGHOV

1 0RGHOV ZLWK ,QFUHPHQWDO (QFRGHUV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV
DQG 1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- 6HUYRPRWRUV
6SHFLILFDWLRQ 0RGHO

6WUDLJKW VKDIW ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����+$J
QR NH\

�
EUDNH� �� : 5��0�8�����+$

��� : 5��0�8�����+$
��� : 5��0�8�����+$
��� : 5��0�8�����+$
��� : 5��0�8�����+$

��� 9$& �� : 5��0�8�����/$
�� : 5��0�8�����/$
��� : 5��0�8�����/$
��� : 5��0�8�����/$
��� : 5��0�8�����/$

:LWK EUDNH ��� 9$& �� : 5��0�8�����+$�%
�� : 5��0�8�����+$�%
��� : 5��0�8�����+$�%
��� : 5��0�8�����+$�%
��� : 5��0�8�����+$�%
��� : 5��0�8�����+$�%

��� 9$& �� : 5��0�8�����/$�%
�� : 5��0�8�����/$�%
��� : 5��0�8�����/$�%
��� : 5��0�8�����/$�%
��� : 5��0�8�����/$�%

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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6SHFLILFDWLRQ 0RGHO
6WUDLJKW VKDIWV ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����+$�6�J
NH\V

�
EUDNH� �� : 5��0�8�����+$�6�

��� : 5��0�8�����+$�6�
��� : 5��0�8�����+$�6�
��� : 5��0�8�����+$�6�
��� : 5��0�8�����+$�6�

��� 9$& �� : 5��0�8�����/$�6�
�� : 5��0�8�����/$�6�
��� : 5��0�8�����/$�6�
��� : 5��0�8�����/$�6�
��� : 5��0�8�����/$�6�

:LWK EUDNH ��� 9$& �� : 5��0�8�����+$�%6�
�� : 5��0�8�����+$�%6�
��� : 5��0�8�����+$�%6�
��� : 5��0�8�����+$�%6�
��� : 5��0�8�����+$�%6�
��� : 5��0�8�����+$�%6�

��� 9$& �� : 5��0�8�����/$�%6�
�� : 5��0�8�����/$�%6�
��� : 5��0�8�����/$�%6�
��� : 5��0�8�����/$�%6�
��� : 5��0�8�����/$�%6�

- 6HUYR 'ULYHUV ZLWK $QDORJ ,QSXWV
6SHFLILFDWLRQ 0RGHO

$QDORJ LQSXW ��� 9$& �� : 5��'�8$��+$J S
�� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$

��� 9$& �� : 5��'�8$��/$
�� : 5��'�8$��/$
��� : 5��'�8$��/$
��� : 5��'�8$��/$
��� : 5��'�8$��/$

- 3DUDPHWHU 8QLW
6SHFLILFDWLRQ 0RGHO

+DQG\ W\SH 5��$�35��8
0RXQWHG W\SH 5��$�35��8

- 5HJHQHUDWLRQ 8QLW
6SHFLILFDWLRQ 0RGHO

5HJHQHUDWLRQ SURFHVVLQJ FXUUHQW� � $ 5��$�5*��8$

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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- ([WHUQDO 5HJHQHUDWLRQ 5HVLVWRU
6SHFLILFDWLRQ 0RGHO

5HJHQHUDWLRQ FDSDFLW\� �� :� �� W 5��$�55�����6

- (QFRGHU &DEOHV
6SHFLILFDWLRQ 0RGHO

&RQQHFWRUV DW ERWK HQGV � P 5��$�&58���&
� P 5��$�&58���&
�� P 5��$�&58���&
�� P 5��$�&58���&
�� P 5��$�&58���&

&DEOH RQO\ ��P XQLWV 5��$�&58���

- 3RZHU &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU VWDQGDUG
� E N �

&RQQHFWRU DW RQH
G

� P 5��$�&$8���6
PRWRUV �QR EUDNH� HQG � P 5��$�&$8���6

�� P 5��$�&$8���6
�� P 5��$�&$8���6
�� P 5��$�&$8���6

&DEOH RQO\ ��P XQLWV 5��$�&$8���
)RU PRWRUV ZLWK
E N

&RQQHFWRU DW RQH
G

� P 5��$�&$8���%
EUDNHV HQG � P 5��$�&$8���%

�� P 5��$�&$8���%
�� P 5��$�&$8���%
�� P 5��$�&$8���%

&DEOH RQO\ ��P XQLWV 5��$�&$8��%

- 'HGLFDWHG &RQWURO &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU 0RWLRQ &RQWURO 8QLWV�
E K G

� D[LV � P 5��$�&38���0��
FRQQHFWRUV DW ERWK HQGV � P 5��$�&38���0�

� D[HV � P 5��$�&38���0�
� P 5��$�&38���0�

)RU 1���� 1���� 8��� RU 8��� FRQQHFWRUV
E K G

� P 5��$�&38���1� � � �
DW ERWK HQGV � P 5��$�&38���1

- *HQHUDO�SXUSRVH &RQWURO &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU JHQHUDO�SXUSRVH
FRQWUROOHUV FRQQHFWRU DW RQH

� P 5��$�&38���6
FRQWUROOHUV� FRQQHFWRU DW RQH
HQG � P 5��$�&38���6

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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- &RQQHFWRUV DQG 7HUPLQDO %ORFNV
6SHFLILFDWLRQ 0RGHO

&RQWURO FDEOH FRQQHFWRU 5��$�&18��&
&RQQHFWRU WHUPLQDO EORFN ;:�%���)��3
&RQQHFWLRQ FDEOH IRU

L O EO N
� P 5��$�&78���1

FRQQHFWRU WHUPLQDO EORFN � P 5��$�&78���1

- )URQW�VXUIDFH 0RXQWLQJ %UDFNHWV
6SHFLILFDWLRQ 0RGHO

)RU WKH IROORZLQJ 6HUYR 'ULYHUV
��� 9$&� �� WR ��� :
��� 9$&� �� WR ��� :

5��$�7.��8

)RU WKH IROORZLQJ 6HUYR 'ULYHUV
��� 9$&� ��� :
��� 9$&� ��� :

5��$�7.��8

1RWH +$�/$ PRGHOV� 0RGHOV PDQXIDFWXUHG DIWHU 0D\ ���� FRQIRUP WR 8/�F8/ 6WDQGDUGV�

1 0RGHOV ZLWK $EVROXWH (QFRGHUV &RQIRUPLQJ WR 8/�F8/ 6WDQGDUGV DQG
1RW &RQIRUPLQJ WR $Q\ 6WDQGDUGV

- 6HUYRPRWRUV
6SHFLILFDWLRQ 0RGHO

6WUDLJKW VKDIWV ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����7$J
QR NH\V

�
EUDNH� �� : 5��0�8�����7$

��� : 5��0�8�����7$
��� : 5��0�8�����7$
��� : 5��0�8�����7$
��� : 5��0�8�����7$

��� 9$& �� : 5��0�8�����6$
�� : 5��0�8�����6$
��� : 5��0�8�����6$
��� : 5��0�8�����6$
��� : 5��0�8�����6$

:LWK EUDNH ��� 9$& �� : 5��0�8�����7$�%
�� : 5��0�8�����7$�%
��� : 5��0�8�����7$�%
��� : 5��0�8�����7$�%
��� : 5��0�8�����7$�%
��� : 5��0�8�����7$�%

��� 9$& �� : 5��0�8�����6$�%
�� : 5��0�8�����6$�%
��� : 5��0�8�����6$�%
��� : 5��0�8�����6$�%
��� : 5��0�8�����6$�%

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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6SHFLILFDWLRQ 0RGHO
6WUDLJKW VKDIWV ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����7$�6�J
NH\V

�
EUDNH� �� : 5��0�8�����7$�6�

��� : 5��0�8�����7$�6�
��� : 5��0�8�����7$�6�
��� : 5��0�8�����7$�6�
��� : 5��0�8�����7$�6�

��� 9$& �� : 5��0�8�����6$�6�
�� : 5��0�8�����6$�6�
��� : 5��0�8�����6$�6�
��� : 5��0�8�����6$�6�
��� : 5��0�8�����6$�6�

:LWK EUDNH ��� 9$& �� : 5��0�8�����7$�%6�
�� : 5��0�8�����7$�%6�
��� : 5��0�8�����7$�%6�
��� : 5��0�8�����7$�%6�
��� : 5��0�8�����7$�%6�
��� : 5��0�8�����7$�%6�

��� 9$& �� : 5��0�8�����6$�%6�
�� : 5��0�8�����6$�%6�
��� : 5��0�8�����6$�%6�
��� : 5��0�8�����6$�%6�
��� : 5��0�8�����6$�%6�

- 6HUYR 'ULYHUV ZLWK $QDORJ ,QSXWV
6SHFLILFDWLRQ 0RGHO

$QDORJ LQSXW ��� 9$& �� : 5��'�8$��+$J S
�� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$
��� : 5��'�8$��+$

��� 9$& �� : 5��'�8$��/$
�� : 5��'�8$��/$
��� : 5��'�8$��/$
��� : 5��'�8$��/$
��� : 5��'�8$��/$

- 3DUDPHWHU 8QLW
6SHFLILFDWLRQ 0RGHO

+DQG\ W\SH 5��$�35��8
0RXQWHG W\SH 5��$�35��8

- 5HJHQHUDWLRQ 8QLW
6SHFLILFDWLRQ 0RGHO

5HJHQHUDWLRQ SURFHVVLQJ FXUUHQW� � $ 5��$�5*��8$

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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- ([WHUQDO 5HJHQHUDWLRQ 5HVLVWRU
6SHFLILFDWLRQ 0RGHO

5HJHQHUDWLRQ FDSDFLW\� �� :� �� W 5��$�55�����6

- (QFRGHU &DEOHV
6SHFLILFDWLRQ 0RGHO

&RQQHFWRUV DW ERWK HQGV � P 5��$�&68���&
� P 5��$�&68���&
�� P 5��$�&68���&
�� P 5��$�&68���&
�� P 5��$�&68���&

- 3RZHU &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU VWDQGDUG
� E N �

&RQQHFWRU DW RQH
G

� P 5��$�&$8���6
PRWRUV �QR EUDNH� HQG � P 5��$�&$8���6

�� P 5��$�&$8���6
�� P 5��$�&$8���6
�� P 5��$�&$8���6

&DEOH RQO\ ��P XQLWV 5��$�&$8���
)RU PRWRUV ZLWK
E N

&RQQHFWRU DW RQH
G

� P 5��$�&$8���%
EUDNHV HQG � P 5��$�&$8���%

�� P 5��$�&$8���%
�� P 5��$�&$8���%
�� P 5��$�&$8���%

&DEOH RQO\ ��P XQLWV 5��$�&$8��%

- 'HGLFDWHG &RQWURO &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU 0RWLRQ &RQWURO 8QLWV�
E K G

� D[LV � P 5��$�&38���0��
FRQQHFWRUV DW ERWK HQGV � P 5��$�&38���0�

� D[HV � P 5��$�&38���0�
� P 5��$�&38���0�

- )URQW�VXUIDFH 0RXQWLQJ %UDFNHWV
6SHFLILFDWLRQ 0RGHO

)RU WKH IROORZLQJ 6HUYR 'ULYHUV
��� 9$&� �� WR ��� :
��� 9$&� �� WR ��� :

5��$�7.��8

)RU WKH IROORZLQJ 6HUYR 'ULYHUV
��� 9$&� ��� :
��� 9$&� ��� :

5��$�7.��8

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV ZLWK ,QFUHPHQWDO (QFRGHUV

- 6HUYRPRWRUV
6SHFLILFDWLRQ 0RGHO

6WUDLJKW VKDIWV ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����9$�6�J
NH\V

�
EUDNH� �� : 5��0�8�����9$�6�

��� : 5��0�8�����9$�6�
��� : 5��0�8�����9$�6�
��� : 5��0�8�����9$�6�
��� : 5��0�8�����9$�6�

��� 9$& �� : 5��0�8�����:$�6�
�� : 5��0�8�����:$�6�
��� : 5��0�8�����:$�6�
��� : 5��0�8�����:$�6�
��� : 5��0�8�����:$�6�

:LWK EUDNH ��� 9$& �� : 5��0�8�����9$�%6�
�� : 5��0�8�����9$�%6�
��� : 5��0�8�����9$�%6�
��� : 5��0�8�����9$�%6�
��� : 5��0�8�����9$�%6�
��� : 5��0�8�����9$�%6�

��� 9$& �� : 5��0�8�����:$�%6�
�� : 5��0�8�����:$�%6�
��� : 5��0�8�����:$�%6�
��� : 5��0�8�����:$�%6�
��� : 5��0�8�����:$�%6�

- 6HUYR 'ULYHUV ZLWK $QDORJ ,QSXWV
6SHFLILFDWLRQ 0RGHO

$QDORJ LQSXWV ��� 9$& �� : 5��'�8$��9J S
�� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9

��� 9$& �� : 5��'�8$��:
�� : 5��'�8$��:
��� : 5��'�8$��:
��� : 5��'�8$��:
��� : 5��'�8$��:

- 3DUDPHWHU 8QLWV
6SHFLILFDWLRQ 0RGHO

+DQG\ W\SH 5��$�35��8
0RXQWHG W\SH 5��$�35��8

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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- (QFRGHU &DEOHV
6SHFLILFDWLRQ 0RGHO

&RQQHFWRUV DW ERWK HQGV � P 5��$�&58'���&
� P 5��$�&58'���&
�� P 5��$�&58'���&
�� P 5��$�&58'���&
�� P 5��$�&58'���&

&DEOH RQO\ ��P XQLWV 5��$�&58���

- 3RZHU &DEOHV �&DEOHV 2QO\�
6SHFLILFDWLRQ 0RGHO

)RU VWDQGDUG PRWRU �QR EUDNH� ��P XQLWV 5��$�&$8���
)RU PRWRU ZLWK EUDNH ��P XQLWV 5��$�&$8��%

- 'HGLFDWHG &RQWURO &DEOH
6SHFLILFDWLRQ 0RGHO

)RU 0RWLRQ &RQWURO 8QLW�
E K G

� D[LV � P 5��$�&38���0��
FRQQHFWRUV DW ERWK HQGV � P 5��$�&38���0�

� D[HV � P 5��$�&38���0�
� P 5��$�&38���0�

- *HQHUDO�SXUSRVH &RQWURO &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU JHQHUDO�SXUSRVH FRQWUROOHU�
G

� P 5��$�&38���6J S S �
FRQQHFWRU DW RQH HQG � P 5��$�&38���6

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1 0RGHOV &RQIRUPLQJ WR (& 'LUHFWLYHV ZLWK $EVROXWH (QFRGHUV

- 6HUYRPRWRUV
6SHFLILFDWLRQ 0RGHO

6WUDLJKW VKDIWV ZLWK
N

6WDQGDUG �QR
E N �

��� 9$& �� : 5��0�8�����;$�6�J
NH\V

�
EUDNH� �� : 5��0�8�����;$�6�

��� : 5��0�8�����;$�6�
��� : 5��0�8�����;$�6�
��� : 5��0�8�����;$�6�
��� : 5��0�8�����;$�6�

��� 9$& �� : 5��0�8�����<$�6�
�� : 5��0�8�����<$�6�
��� : 5��0�8�����<$�6�
��� : 5��0�8�����<$�6�
��� : 5��0�8�����<$�6�

:LWK EUDNH ��� 9$& �� : 5��0�8�����;$�%6�
�� : 5��0�8�����;$�%6�
��� : 5��0�8�����;$�%6�
��� : 5��0�8�����;$�%6�
��� : 5��0�8�����;$�%6�
��� : 5��0�8�����;$�%6�

��� 9$& �� : 5��0�8�����<$�%6�
�� : 5��0�8�����<$�%6�
��� : 5��0�8�����<$�%6�
��� : 5��0�8�����<$�%6�
��� : 5��0�8�����<$�%6�

- 6HUYR 'ULYHUV ZLWK $QDORJ ,QSXWV
6SHFLILFDWLRQ 0RGHO

$QDORJ LQSXWV ��� 9$& �� : 5��'�8$��9J S
�� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9
��� : 5��'�8$��9

��� 9$& �� : 5��'�8$��:
�� : 5��'�8$��:
��� : 5��'�8$��:
��� : 5��'�8$��:
��� : 5��'�8$��:

- 3DUDPHWHU 8QLWV
6SHFLILFDWLRQ 0RGHO

+DQG\ W\SH 5��$�35��8
0RXQWHG W\SH 5��$�35��8

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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- (QFRGHU &DEOHV
6SHFLILFDWLRQ 0RGHO

&RQQHFWRUV DW ERWK HQGV � P 5��$�&68'���&
� P 5��$�&68'���&
�� P 5��$�&68'���&
�� P 5��$�&68'���&
�� P 5��$�&68'���&

- 3RZHU &DEOHV �&DEOHV 2QO\�
6SHFLILFDWLRQ 0RGHO

)RU VWDQGDUG PRWRU �QR EUDNH� ��P XQLWV 5��$�&$8���
)RU PRWRU ZLWK EUDNH ��P XQLWV 5��$�&$8��%

- 'HGLFDWHG &RQWUROOHU &DEOHV
6SHFLILFDWLRQ 0RGHO

)RU 0RWLRQ &RQWURO 8QLWV�
E K G

� D[LV � P 5��$�&38���0��
FRQQHFWRUV DW ERWK HQGV � P 5��$�&38���0�

� D[HV � P 5��$�&38���0�
� P 5��$�&38���0�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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��� 3DUDPHWHU 6HWWLQJ )RUPV

����� 3DUDPHWHUV ZKHQ 8VLQJ DQ ,QFUHPHQWDO (QFRGHU

1 8VHU 3DUDPHWHUV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

6HWWLQJ

&Q��� 6SHHG FRPPDQG VFDOH ��� �U�PLQ��9 � WR �����
&Q��� 6SHHG ORRS JDLQ �6HH QRWH ��� �� +] � WR �����
&Q��� 6SHHG ORRS LQWHJUDWLRQ FRQVWDQW �� +�/� PV

+$�/$�
9�:�
PV RU
���� PV

� WR ������

&Q��� (PHUJHQF\ VWRS WRUTXH 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

&Q��� 6RIW VWDUW DFFHOHUDWLRQ WLPH � PV � WR ������
&Q��� )RUZDUG WRUTXH OLPLW 0D[LPXP

WRUTXH
� � WR PD[L�

PXP WRUTXH
&Q��� 5HYHUVH WRUTXH OLPLW 0D[LPXP

WRUTXH
� � WR PD[L�

PXP WRUTXH
&Q��$ (QFRGHU GLYLGHU UDWH �6HH QRWH ��� ����� 3XOVHV�

UHYROXWLRQ
�� WR �����

&Q��E 5RWDWLRQ VSHHG IRU PRWRU URWDWLRQ
GHWHFWLRQ

�� U�PLQ � WR �����

&Q��& 3 FRQWURO VZLWFKLQJ �WRUTXH FRP�
PDQGV�

��� � � WR PD[L�
PXP WRUTXH

&Q��G 3 FRQWURO VZLWFKLQJ �VSHHG FRPPDQGV� � U�PLQ � WR �����
&Q��( 3 FRQWURO VZLWFKLQJ �DFFHOHUDWLRQ FRP�

PDQGV�
� ��

�U�PLQ��V
� WR �����

&Q��) 3RVLWLRQ ORFN URWDWLRQ VSHHG �� U�PLQ � WR �����
&Q��� -RJ VSHHG ��� U�PLQ � WR �����
&Q��� 1XPEHU RI HQFRGHU SXOVHV �6HH QRWHV

� DQG ���
����� 3XOVHV�

UHYROXWLRQ
����� �����

&Q��� %UDNH WLPLQJ � � �� PV � WR ��
&Q��� 7RUTXH FRPPDQG VFDOH �� ��� 9�UDWHG

WRUTXH
�� WR ���

&Q��� 6SHHG OLPLW �WRUTXH FRQWURO PRGH ,� ����� U�PLQ � WR �����
&Q��� %UDNH FRPPDQG VSHHG ��� U�PLQ � WR �����
&Q��� %UDNH WLPLQJ � �� �� PV �� WR ���
&Q��� 7RUTXH FRPPDQG ILOWHU WLPH FRQVWDQW � ��� mV � WR ���
&Q��� )RUZDUG URWDWLRQ H[WHUQDO FXUUHQW OLPLW ��� � � WR PD[L�

PXP WRUTXH
&Q��� 5HYHUVH URWDWLRQ H[WHUQDO FXUUHQW OLPLW ��� � � WR PD[L�

PXP WRUTXH
&Q��$ 3RVLWLRQ ORRS JDLQ �� ��V � WR ���

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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350
1R�

6HWWLQJ6HWWLQJ
UDQJH

8QLW)DFWRU\
VHWWLQJ

3DUDPHWHU QDPH

&Q��) 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR �����
&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR �����
&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR �����
&Q��� 6SHHG FRQIRUPLW\ VLJQDO RXWSXW ZLGWK �� U�PLQ � WR ���
&Q��� 6RIW VWDUW GHFHOHUDWLRQ WLPH � PV � WR ������
&Q��� &RPSHQVDWLQJ JDLQ

�+$�/$�9�: 0RGHOV�
� ��� � WR ���

&Q��� 8QLW QXPEHU VHWWLQJ
�+$�/$�9�: 0RGHOV� �6HH QRWH ��

� ��� � WR ��

1RWH �� &Q��� �VSHHG ORRS JDLQ� LV IDFWRU\�VHW IRU WKUHH WLPHV WKH ORDG LQHUWLD� 7KHUHIRUH� LI WKH ORDG
LQHUWLD LV H[WUHPHO\ VPDOO� VRPH RVFLOODWLRQ PD\ RFFXU� ,I LW GRHV� WKHQ ORZHU &Q��� WR �� RU
OHVV�

1RWH �� $IWHU WKH VHWWLQJV IRU &Q��$ �HQFRGHU GLYLGHU UDWH� DQG &Q��� �QXPEHU RI HQFRGHU SXOVHV�
KDYHEHHQPDGH� WKH\ EHFRPHHIIHFWLYHZKHQ WKH SRZHU LV WXUQHGRQ DJDLQDIWHU KDYLQJEHHQ
FXW RII� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� 6HW &Q��� �QXPEHU RI HQFRGHU SXOVHV� DFFRUGLQJ WR WKH QXPEHU RI SXOVHV �UHVROXWLRQ� RI WKH
HQFRGHU� 7KH SDUDPHWHU PXVW EH VHW WR ����� IRU DQ LQFUHPHQWDO HQFRGHU�

1RWH �� 5HIHU WR WKH&RPSXWHU 0RQLWRU 6RIWZDUH ,QVWUXFWLRQ0DQXDO �,���� IRU 2018& 8�VHULHV6HU�
YR 'ULYHUV IRU PRUH GHWDLOV RQ &Q��� �XQLW QXPEHU VHWWLQJ��

1 6HWXS 3DUDPHWHUV 1R� � �&Q����
,WHP %LW 1R� )DFWRU\

VHWWLQJ
6HWWLQJ ([SODQDWLRQ 6HWWLQJ

6HTXHQFH
LQSXW VLJQDO

� � � 6HUYR WXUQHG 21 RU 2)) E\ 5XQ FRPPDQG �H[�
WHUQDOO\ LQSXW��

�  
LQSXW VLJQDO
VZLWFKLQJ � 6HUYR DOZD\V 21�J

� � ��� 1R XVHG� �  �
� � � (QDEOHV IRUZDUG GULYH SURKLELW LQSXW �327�� �  

� 3HUPLWV DOZD\V�IRUZDUG GULYH�

� � � (QDEOHV UHYHUVH GULYH SURKLELW LQSXW �127�� �  
� 3HUPLWV DOZD\V �UHYHUVH GULYH�

6HTXHQFH
RXWSXW VLJQDO

� � � 7DNHV 7*21�&/,07 VLJQDO DV PRWRU URWDWLRQ
GHWHFWLRQ RXWSXW�

�  
RXWSXW VLJQDO
VZLWFKLQJ � 7DNHV 7*21�&/,07 VLJQDO DV FXUUHQW OLPLW

GHWHFWLRQ RXWSXW�
3URFHVVLQJ DW
WLPH RI
UHFRYHU\ IURP

� �VHH
QRWH ��

� � 6HUYR DODUP VHW DW WLPH RI UHFRYHU\ IURP PRPHQ�
WDU\ VWRS�

�  

UHFRYHU\ IURP
PRPHQWDU\
VWRS

� 6HUYR DODUP DXWRPDWLFDOO\ FOHDUHG DW WLPH RI UH�
FRYHU\ IURP PRPHQWDU\ VWRS�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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,WHP 6HWWLQJ([SODQDWLRQ6HWWLQJ)DFWRU\
VHWWLQJ

%LW 1R�

$EQRUPDO � � � 0RWRU VWRSSHG E\ G\QDPLF EUDNH� �  
VWRS � 0RWRU VWRSSHG ZLWK IUHH UXQ�

� �VHH
�

� � '\QDPLF EUDNH 2)) DIWHU PRWRU VWRSSHG� �  �
QRWH �� � '\QDPLF EUDNH 21 DIWHU PRWRU VWRSSHG�

� � � 0HWKRG IRU VWRSSLQJ ZKHQ RYHU�WUDYHO RFFXUV GH�
SHQGV RQ ELW QR� � VHWWLQJ�

�  

� :KHQ RYHU�WUDYHO RFFXUV� PRWRU LV VWRSSHG DW WKH
WRUTXH VHW E\ XVHU SDUDPHWHU &Q��� �HPHUJHQF\
VWRS WRUTXH��

� � � :KHQ RYHU�WUDYHO RFFXUV� PRWRU FRPHV WR GHFHO�
HUDWLRQ VWRS DQG VHUYR WXUQV 2))�

�  

� :KHQ RYHU�WUDYHO RFFXUV� PRWRU FRPHV WR GHFHO�
HUDWLRQ VWRS DQG SRVLWLRQ LV ORFNHG�

&RQWURO PRGH E� $ �� � �� � 6SHHG &RQWURO $  
EVHOHFWLRQ

� �
�� � 6SHHG &RQWURO ZLWK 3RVLWLRQ /RFN )XQFWLRQ E  

�� � 7RUTXH &RQWURO ,

�� � 7RUTXH &RQWURO ,,

3 FRQWURO
VZLWFK

G� & �� � �� � 7KH WRUTXH FRPPDQG YDOXH �&Q��&� LV WDNHQ DV
WKH FRQGLWLRQ�

&  
G  VZLWFK

FRQGLWLRQV �� � 7KH VSHHG FRPPDQG YDOXH �&Q��G� LV WDNHQ DV
WKH FRQGLWLRQ

G  

�� � 7KH DFFHOHUDWLRQ FRPPDQG YDOXH �&Q��(� LV WDN�
HQ DV WKH FRQGLWLRQ�

�� � 1R 3 FRQWURO VZLWFKLQJ IXQFWLRQ�

(QFRGHU
VHOHFWLRQ

( � ��� 1RW XVHG� (  �

7RUTXH
IHHG�IRUZDUG
IXQFWLRQ

) � � 7RUTXH IHHG�IRUZDUG IXQFWLRQ GLVDEOHG� )  

IXQFWLRQ
VHOHFWLRQ
�+$�/$�9�:
0RGHOV�

� 7RUTXH IHHG�IRUZDUG IXQFWLRQ HQDEOHG�

1RWH �� ,I SRZHU LV LPPHGLDWHO\ WXUQHGEDFNRQDIWHU KDYLQJEHHQFXW RII� DPRPHQWDU\ VWRSDODUPPD\
EH JHQHUDWHG� ,I ELW QR� � LV VHW WR ´��µ WKH DODUPZLOO EH FOHDUHGDXWRPDWLFDOO\HYHQ LI LW LV JHQHU�
DWHG� DQG RSHUDWLRQ ZLOO UHVXPH�

1RWH �� ,I VHW ELW � WR ´�µ DQG ELW � WR ´��µ WKH G\QDPLF EUDNH UHOD\ ZLOO WXUQ 2)) DIWHU WKH 6HUYRPRWRU
VWRSV� UHJDUGOHVV RI WKH VHWWLQJ RI ELW QR� ��

1RWH �� ,Q WKH WRUTXHFRQWUROPRGH� WKHPHWKRGRI VWRSSLQJ IRU HUURUV GHSHQGVRQ WKH VHWWLQJRI ELW QR�
�� 7KH VHWWLQJ RI ELW QR� � KDV QR HIIHFW�

1RWH �� 2XWVLGH RI WKH VSHHG OLPLW UDQJH� D WRUTXH LV JHQHUDWHG LQ SURSRUWLRQ WR WKH GLIIHUHQFHZLWK WKH
VSHHG OLPLW YDOXH� LQ RUGHU WR EULQJ GRZQ WKH 6HUYRPRWRU URWDWLRQ VSHHG� $W WKLV WLPH� WKH 6HU�
YRPRWRU URWDWLRQ VSHHG ZLOO QRW QHFHVVDULO\PDWFK WKH VSHHG OLPLW� �7KH 6HUYRPRWRU URWDWLRQ
VSHHG YDULHV GHSHQGLQJ RQ WKH ORDG��

1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG
FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

1RWH �� :LWK 3 FRQWURO VZLWFK FRQGLWLRQV� D FKDQJH IURP 3, FRQWURO WR 3 FRQWURO LV VHOHFWHG� 7KLV IXQF�
WLRQ LV RQO\ YDOLG IRU VSHHG FRQWURO�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1RWH �� 'RQRW FKDQJH WKHVHWWLQJRI ELWV� DQG(RI VHWXSSDUDPHWHU QR� � �&Q����ZKHQD6HUYRPRWRU
ZLWK DQ LQFUHPHQWDO HQFRGHU LV EHLQJ XVHG�

1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1 6HWXS 3DUDPHWHUV 1R� � �&Q����
,WHP %LW QR� )DFWRU\

VHWWLQJ
6HWWLQJ ([SODQDWLRQ 6HWWLQJ

5HYHUVH URWDWLRQ PRGH � � � 5RWDWHV LQ WKH &&: GLUHFWLRQ ZLWK D � DQDORJ
FRPPDQG� �6HH QRWH ���

�  

� &&: GLUHFWLRQ LV WDNHQ DV UHYHUVH URWDWLRQ�
2ULJLQ HUURU PDVN � � ��� 1R XVHG� �  �
,QSXW FRPPDQG PRGH
�VHH QRWH ��

� � � &1���� DQG �� DUH XVHG DV IRUZDUG DQG UH�
YHUVH FXUUHQW FRPPDQG LQSXWV �3&/� 1&/��

�  
�VHH RWH �

� >,QWHUQDO VSHHG FRQWURO VHWWLQJV@
&1���� DQG �� DUH XVHG DV VSHHG VHOHFWLRQ
FRPPDQG � DQG � LQSXWV �63'�� 63'���
&1���� LV XVHG DV URWDWLRQ GLUHFWLRQ FRPPDQG
�5',5��

� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
� � ��� 1RW XVHG �  �
$ � ��� 1RW XVHG $  �

6SHHG LQWHJUDWLRQ
FRQVWDQW·V XQLWV

E � � � PV E  
FRQVWDQW·V XQLWV
�+$�/$�9�: 0RGHOV� � ���� PV

7RUTXH FRPPDQG ILOWHU
WLPH FRQVWDQW

& � � 3ULPDU\ ILOWHU &  
WLPH FRQVWDQW
�+$�/$�9�: 0RGHOV� � 6HFRQGDU\ ILOWHU

G � ��� 1RW XVHG G  �
( � ��� 1RW XVHG (  �

75() VZLWFK �VHH QRWH ��

�+$�/$�9�: 0RGHOV�
) � � 7HUPLQDO 75() �&1���� LVQ·W WKH DQDORJ FXU�

UHQW FRQWURO�
)  

� � � � RGH V�
� 7HUPLQDO 75() �&1���� LV WKH DQDORJ FXUUHQW

FRQWURO�

1RWH �� 'R QRW VHW ELW QRV� �� � WR $� G� DQG ( RI VHWXS SDUDPHWHU QR� � �&Q�����

1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG
FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

1RWH �� 7KH 75() VZLWFK VHWWLQJ �ELW )� LV YDOLG RQO\ IRU VSHHG FRQWURO� :KHQ WKLV ELW LV VHW WR ´��µ WKH
YROWDJH DSSOLHG WR 75() GHWHUPLQHV WKH FXUUHQW OLPLW� �+$�/$�9�: 0RGHOV�

1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� &RXQWHUFORFNZLVHGLUHFWLRQZKHQ YLHZHG IURP WKHPRWRU RXWSXW VKDIW LV &&:DQGFORFNZLVH GLUHFWLRQ LV
&:�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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����� 3DUDPHWHUV ZKHQ 8VLQJ DQ $EVROXWH (QFRGHU

1 8VHU 3DUDPHWHUV
350
1R�

3DUDPHWHU QDPH )DFWRU\
VHWWLQJ

8QLW 6HWWLQJ
UDQJH

:LWK
0RWLRQ
&RQWURO
8QLW
�6HH

QRWH ���

6HWWLQJ

&Q��� 6SHHG FRPPDQG VFDOH ��� �U�PLQ��9 � WR ����� ���
&Q��� 6SHHG ORRS JDLQ �6HH QRWH ��� �� +] � WR ����� 9DULDEOH
&Q��� 6SHHG ORRS LQWHJUDWLRQ FRQVWDQW �� +�/� PV

+$�/$�
9�:�
PV RU
���� PV

� WR ������ 9DULDEOH

&Q��� (PHUJHQF\ VWRS WRUTXH 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

9DULDEOH

&Q��� 6RIW VWDUW DFFHOHUDWLRQ WLPH � PV � WR ������ �
&Q��� )RUZDUG WRUTXH OLPLW 0D[LPXP

WRUTXH
� � WR PD[L�

PXP WRUTXH
9DULDEOH

&Q��� 5HYHUVH WRUTXH OLPLW 0D[LPXP
WRUTXH

� � WR PD[L�
PXP WRUTXH

9DULDEOH

&Q��$ (QFRGHU GLYLGHU UDWH �6HH QRWH ��� ����� 3XOVHV�
UHYROXWLRQ

�� WR ����� 9DULDEOH

&Q��E 5RWDWLRQ VSHHG IRU PRWRU URWDWLRQ
GHWHFWLRQ

�� U�PLQ � WR ����� 1R

&Q��& 3 FRQWURO VZLWFKLQJ �WRUTXH FRP�
PDQGV�

��� � � WR PD[L�
PXP WRUTXH

9DULDEOH

&Q��G 3 FRQWURO VZLWFKLQJ �VSHHG FRP�
PDQGV�

� U�PLQ � WR ����� 9DULDEOH

&Q��( 3 FRQWURO VZLWFKLQJ �DFFHOHUDWLRQ
FRPPDQGV�

� ��
�U�PLQ��V

� WR ����� 9DULDEOH

&Q��) 3RVLWLRQ ORFN URWDWLRQ VSHHG �� U�PLQ � WR ����� 1R
&Q��� -RJ VSHHG ��� U�PLQ � WR ����� 9DULDEOH
&Q��� 1XPEHU RI HQFRGHU SXOVHV �6HH

QRWHV � DQG ���
����� 3XOVHV�

UHYROXWLRQ
����� �� ��� �����

&Q��� %UDNH WLPLQJ � � �� PV � WR �� 9DULDEOH
&Q��� 7RUTXH FRPPDQG VFDOH �� ��� 9�UDWHG

WRUTXH
�� WR ��� 1R

&Q��� 6SHHG OLPLW �WRUTXH FRQWURO PRGH
,�

����� U�PLQ � WR ����� 1R

&Q��� %UDNH FRPPDQG VSHHG ��� U�PLQ � WR ����� 9DULDEOH
&Q��� %UDNH WLPLQJ � �� �� PV �� WR ��� 9DULDEOH
&Q��� 7RUTXH FRPPDQG ILOWHU WLPH

FRQVWDQW
� ��� mV � WR ��� 9DULDEOH

&Q��� )RUZDUG URWDWLRQ H[WHUQDO FXUUHQW
OLPLW

��� � � WR PD[L�
PXP WRUTXH

1R

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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350
1R�

6HWWLQJ:LWK
0RWLRQ
&RQWURO
8QLW
�6HH

QRWH ���

6HWWLQJ
UDQJH

8QLW)DFWRU\
VHWWLQJ

3DUDPHWHU QDPH

&Q��� 5HYHUVH URWDWLRQ H[WHUQDO FXUUHQW
OLPLW

��� � � WR PD[L�
PXP WRUTXH

1R

&Q��$ 3RVLWLRQ ORRS JDLQ �� ��V � WR ��� 1R
&Q��) 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 1R
&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 1R
&Q��� 1R� � LQWHUQDO VSHHG VHWWLQJ ��� U�PLQ � WR ����� 1R
&Q��� 6SHHG FRQIRUPLW\ VLJQDO RXWSXW

ZLGWK
�� U�PLQ � WR ��� 1R

&Q��� 6RIW VWDUW GHFHOHUDWLRQ WLPH � PV � WR ������ �
&Q��� &RPSHQVDWLQJ JDLQ

�+$�/$�9�: 0RGHOV�
� ��� � WR ��� 9DULDEOH

&Q��� 8QLW QXPEHU VHWWLQJ
�+$�/$�9�: 0RGHOV� �6HH QRWH ��

� ��� � WR �� 9DULDEOH

1RWH �� &Q��� �VSHHG ORRS JDLQ� LV IDFWRU\�VHW IRU WKUHH WLPHV WKH ORDG LQHUWLD� 7KHUHIRUH� LI WKH ORDG
LQHUWLD LV H[WUHPHO\ VPDOO� VRPH RVFLOODWLRQ PD\ RFFXU� ,I LW GRHV� WKHQ ORZHU &Q��� WR �� RU
OHVV�

1RWH �� $IWHU WKH VHWWLQJV IRU &Q��$ �HQFRGHU GLYLGHU UDWH� DQG &Q��� �QXPEHU RI HQFRGHU SXOVHV�
KDYHEHHQPDGH� WKH\ EHFRPHHIIHFWLYHZKHQ WKH SRZHU LV WXUQHGRQ DJDLQDIWHU KDYLQJEHHQ
FXW RII� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� 6HW &Q��� WR ����� SXOVHV IRU DQ DEVROXWH HQFRGHU�

1RWH �� 5HIHU WR WKH&RPSXWHU 0RQLWRU 6RIWZDUH ,QVWUXFWLRQ0DQXDO �,���� IRU 2018& 8�VHULHV6HU�
YR 'ULYHUV IRU PRUH GHWDLOV RQ &Q��� �XQLW QXPEHU VHWWLQJ��

1RWH �� ,Q WKH:LWK 0RWLRQ &RQWURO 8QLW FROXPQ� ´YDULDEOHµ LQGLFDWHVSDUDPHWHUV WKDW FDQ EH FKDQJHG
DV UHTXLUHG E\ WKH DSSOLFDWLRQ DQG ´1Rµ LQGLFDWHV SDUDPHWHUV WKDW DUH QRW UHOHYDQW WR RSHUD�
WLRQ�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1 6HWXS 3DUDPHWHUV 1R� � �&Q����

,WHP %LW QR� )DFWRU\
VHWWLQJ

6HWWLQJ ([SODQDWLRQ :LWK
0RWLRQ
&RQWURO
8QLW �6HH
QRWH ���

6HWWLQJ

6HTXHQFH LQSXW VLJQDO
VZLWFKLQJ

� � � 6HUYR WXUQHG 21 RU 2)) E\ 5XQ
FRPPDQG �H[WHUQDOO\ LQSXW��

� �  
V WF J

� 6HUYR DOZD\V 21�
� � � 9DOLG RQ WKH VHQVRU 21 LQSXW �H[�

WHUQDOO\ LQSXW��
� �  

� $OZD\V UHJDUGHG DV KLJK OHYHO LQ�
WHUQDOO\ UHJDUGOHVV RI WKH VHQVRU
21 LQSXW VLJQDO�

� � � (QDEOHV IRUZDUG GULYH SURKLELW LQ�
SXW �327��

� �  

� 3HUPLWV DOZD\V�IRUZDUG GULYH�
� � � (QDEOHV UHYHUVH GULYH SURKLELW LQ�

SXW �127��
� �  

� 3HUPLWV DOZD\V �UHYHUVH GULYH�

6HTXHQFH RXWSXW VLJ�
QDO VZLWFKLQJ

� � � 7DNHV 7*21�&/,07 VLJQDO DV
PRWRU URWDWLRQ GHWHFWLRQ RXWSXW�

1R �  
D V WF J

� 7DNHV 7*21�&/,07 VLJQDO DV
FXUUHQW OLPLW GHWHFWLRQ RXWSXW�

3URFHVVLQJ DW WLPH RI
UHFRYHU\ IURP PRPHQ�

� �VHH
QRWH ��

� � 6HUYR DODUP VHW DW WLPH RI UHFRY�
HU\ IURP PRPHQWDU\ VWRS�

� �  
HFR H \ R R H
WDU\ VWRS

RWH �
� 6HUYR DODUP DXWRPDWLFDOO\ FOHDUHG

DW WLPH RI UHFRYHU\ IURP PRPHQ�
WDU\ VWRS�

$EQRUPDO VWRS � � � 0RWRU VWRSSHG E\ G\QDPLF EUDNH� 9DULDEOH �  S
� 0RWRU VWRSSHG ZLWK IUHH UXQ�

9DULDEOH �

� �VHH
QRWH ��

� � '\QDPLF EUDNH 2)) DIWHU PRWRU
VWRSSHG�

9DULDEOH �  
RWH �

� '\QDPLF EUDNH 21 DIWHU PRWRU
VWRSSHG�

� � � 0HWKRG IRU VWRSSLQJ ZKHQ RYHU�
WUDYHO RFFXUV GHSHQGV RQ ELW QR� �
VHWWLQJ�

1R �  

� :KHQ RYHU�WUDYHO RFFXUV� PRWRU LV
VWRSSHG DW WKH WRUTXH VHW E\ XVHU
SDUDPHWHU &Q��� �HPHUJHQF\
VWRS WRUTXH��

� � � :KHQ RYHU�WUDYHO RFFXUV� PRWRU
FRPHV WR GHFHOHUDWLRQ VWRS DQG
VHUYR WXUQV 2))�

1R �  

� :KHQ RYHU�WUDYHO RFFXUV� PRWRU
FRPHV WR GHFHOHUDWLRQ VWRS DQG
SRVLWLRQ LV ORFNHG�

&RQWURO PRGH VHOHFWLRQ E� $
�

�� � �� � 6SHHG &RQWURO �� � $  �
�VHH
QRWH ��

�
�� � 6SHHG &RQWURO ZLWK 3RVLWLRQ /RFN

)XQFWLRQ

�� � $
E  

�� � 7RUTXH &RQWURO ,
�� � 7RUTXH &RQWURO ,,

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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,WHP 6HWWLQJ:LWK
0RWLRQ
&RQWURO
8QLW �6HH
QRWH ���

([SODQDWLRQ6HWWLQJ)DFWRU\
VHWWLQJ

%LW QR�

3 FRQWURO VZLWFK FRQGL�
WLRQV

G� &
�VHH

�� � �� � 7KH WRUTXH FRPPDQG YDOXH
�&Q��&� LV WDNHQ DV WKH FRQGLWLRQ�

9DULDEOH &  
G  W R V �VHH

QRWH �� �� � 7KH VSHHG FRPPDQG YDOXH
�&Q��G� LV WDNHQ DV WKH FRQGLWLRQ

G  

�� � 7KH DFFHOHUDWLRQ FRPPDQG YDOXH
�&Q��(� LV WDNHQ DV WKH FRQGLWLRQ�

�� � 1R 3 FRQWURO VZLWFKLQJ IXQFWLRQ�
(QFRGHU VHOHFWLRQ $%6

(
� � ,QFUHPHQWDO HQFRGHU � (  �

( � $EVROXWH HQFRGHU
� ( �

7RUTXH IHHG�IRUZDUG
IXQFWLRQ VHOHFWLRQ

) � � 7RUTXH IHHG�IRUZDUG IXQFWLRQ GLV�
DEOHG�

� )  
X FW R VH HFW R
�+$�/$�9�: 0RGHOV� � 7RUTXH IHHG�IRUZDUG IXQFWLRQ HQ�

DEOHG�

1RWH �� ,I SRZHU LV LPPHGLDWHO\ WXUQHGEDFNRQDIWHU KDYLQJEHHQFXW RII� DPRPHQWDU\ VWRSDODUPPD\
EH JHQHUDWHG� ,I ELW QR� � LV VHW WR ´��µ WKH DODUPZLOO EH FOHDUHGDXWRPDWLFDOO\HYHQ LI LW LV JHQHU�
DWHG� DQG RSHUDWLRQ ZLOO UHVXPH�

1RWH �� ,I VHW ELW � WR ´�µ DQG ELW � WR ´��µ WKH G\QDPLF EUDNH UHOD\ ZLOO WXUQ 2)) DIWHU WKH 6HUYRPRWRU
VWRSV� UHJDUGOHVV RI WKH VHWWLQJ RI ELW QR� ��

1RWH �� ,Q WKH WRUTXHFRQWUROPRGH� WKHPHWKRGRI VWRSSLQJ IRU HUURUV GHSHQGVRQ WKH VHWWLQJRI ELW QR�
�� 7KH VHWWLQJ RI ELW QR� � KDV QR HIIHFW�

1RWH �� 2XWVLGH RI WKH VSHHG OLPLW UDQJH� D WRUTXH LV JHQHUDWHG LQ SURSRUWLRQ WR WKH GLIIHUHQFHZLWK WKH
VSHHG OLPLW YDOXH� LQ RUGHU WR EULQJ GRZQ WKH 6HUYRPRWRU URWDWLRQ VSHHG� $W WKLV WLPH� WKH 6HU�
YRPRWRU URWDWLRQ VSHHG ZLOO QRW QHFHVVDULO\PDWFK WKH VSHHG OLPLW� �7KH 6HUYRPRWRU URWDWLRQ
VSHHG YDULHV GHSHQGLQJ RQ WKH ORDG��

1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG
FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

1RWH �� :LWK 3 FRQWURO VZLWFK FRQGLWLRQV� D FKDQJH IURP 3, FRQWURO WR 3 FRQWURO LV VHOHFWHG� 7KLV IXQF�
WLRQ LV RQO\ YDOLG IRU VSHHG FRQWURO�

1RWH �� &KDQJH WKHVHWWLQJRI ELW ( RI VHWXSSDUDPHWHUQR� � �&Q����ZKHQD6HUYRPRWRUZLWKDQDEVR�
OXWH HQFRGHU LV EHLQJ XVHG�

1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� ,Q WKH:LWK 0RWLRQ &RQWURO 8QLW FROXPQ� ´YDULDEOHµ LQGLFDWHVSDUDPHWHUV WKDW FDQ EH FKDQJHG
DV UHTXLUHG E\ WKH DSSOLFDWLRQ DQG ´1Rµ LQGLFDWHV SDUDPHWHUV WKDW DUH QRW UHOHYDQW WR RSHUD�
WLRQ�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1 6HWXS 3DUDPHWHU 1R� � �&Q����
,WHP %LW QR� )DFWRU\

VHWWLQJ
6HWWLQJ ([SODQDWLRQ :LWK

0RWLRQ
&RQWURO
8QLW �6HH
QRWH ���

6HWWLQJ

5HYHUVH URWDWLRQ
PRGH

� � � 5RWDWHV LQ &&: GLUHFWLRQ ZLWK D � DQD�
ORJ FRPPDQG� �6HH QRWH ���

� �  
RGH

� 5RWDWHV LQ &: GLUHFWLRQ ZLWK D � DQD�
ORJ FRPPDQG�

2ULJLQ HUURU PDVN � � � 2ULJLQ HUURUV DUH GHWHFWHG� � �  J
� 2ULJLQ HUURUV DUH QRW GHWHFWHG�

� �

,QSXW FRPPDQG
PRGH �VHH QRWH
��

� � � &1���� DQG �� DUH XVHG DV IRUZDUG
DQG UHYHUVH FXUUHQW FRPPDQG LQSXWV
�3&/� 1&/��

� �  

�
� >,QWHUQDO VSHHG FRQWURO VHWWLQJV@

&1���� DQG �� DUH XVHG DV VSHHG
VHOHFWLRQ FRPPDQG � DQG � LQSXWV
�63'�� 63'��� &1���� LV XVHG DV
URWDWLRQ GLUHFWLRQ FRPPDQG �5',5��

� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
� � ��� 1RW XVHG � �  �
$ � ��� 1RW XVHG � $  �

6SHHG LQWHJUDWLRQ
FRQVWDQW·V XQLWV

E � � � PV 9DULDEOH E  
FRQVWDQW V XQLWV
�+$�/$�9�:
0RGHOV�

� ���� PV

7RUTXH FRPPDQG
ILOWHU WLPH
FRQVWDQW

& � � 3ULPDU\ ILOWHU 9DULDEOH &  

FRQVWDQW
�+$�/$�9�:
0RGHOV�

� 6HFRQGDU\ ILOWHU

G � ��� 1RW XVHG � G  �
( � ��� 1RW XVHG � (  �

75() VZLWFK �VHH

QRWH �� �+$�/$�
) � � 7HUPLQDO 75() �&1���� LVQ·W WKH DQDORJ

FXUUHQW FRQWURO�
� )  

�� � � �
9�: 0RGHOV� � 7HUPLQDO 75() �&1���� LV WKH DQDORJ

FXUUHQW FRQWURO�

1RWH �� 'R QRW VHW ELW QRV� �� � WR $� G� DQG ( RI VHWXS SDUDPHWHU QR� � �&Q�����

1RWH �� 7KH IXQFWLRQRI ELWVE DQG$ LVGLIIHUHQWZKHQ WKH LQSXW FRPPDQGPRGH LV VHW IRU LQWHUQDOVSHHG
FRQWURO VHWWLQJV �L�H�� ELW � RI &Q��� LV ��� 5HIHU WR ����� 6HWWLQJ ,QWHUQDO 6SHHG &RQWURO IRU GH�
WDLOV� �+$�/$�9�: 0RGHOV�

1RWH �� 7KH 75() VZLWFK VHWWLQJ �ELW )� LV YDOLG RQO\ IRU VSHHG FRQWURO� :KHQ WKLV ELW LV VHW WR ´��µ WKH
YROWDJH DSSOLHG WR 75() GHWHUPLQHV WKH FXUUHQW OLPLW� �+$�/$�9�: 0RGHOV�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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1RWH �� 7KHVH SDUDPHWHUV EHFRPH HIIHFWLYH RQO\ DIWHU SRZHU LV UHVHW� &RQILUP WKDW WKH LQGLFDWRUV JR
RXW EHIRUH WXUQLQJ SRZHU EDFN RQ� �&KHFN WR VHH WKDW WKH /(' GLVSOD\ KDV JRQH RII��

1RWH �� ,Q WKH:LWK 0RWLRQ &RQWURO 8QLW FROXPQ� ´YDULDEOHµ LQGLFDWHVSDUDPHWHUV WKDW FDQ EH FKDQJHG
DV UHTXLUHG E\ WKH DSSOLFDWLRQ DQG ´1Rµ LQGLFDWHV SDUDPHWHUV WKDW DUH QRW UHOHYDQW WR RSHUD�
WLRQ�

1RWH �� &RXQWHUFORFNZLVHGLUHFWLRQ YLHZHG IURP WKH PRWRU RXWSXW VKDIW LV &&: DQG FORFNZLVHGLUHF�
WLRQ LV &:�

6XSSOHPHQWDU\ 0DWHULDOV &KDSWHU �
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5HYLVLRQ +LVWRU\

2PURQ 8�6HULHV
$& 6HUYR 0RWRUV�'ULYHUV
��������: $QDORJ ,QSXWV�

8VHU 0DQXDO

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� ,����(���

5HYLVLRQ
FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

,����(���$ 6HSWHPEHU ���� 5HYLVLRQ

,����(���% 1RYHPEHU ���� 5HYLVLRQ

,����(��� $XJXVW ���� 5HYLVLRQ

,����(��� $XJXVW ���� 5HYLVLRQ

,����(��� $XJXVW ���� 5HYLVLRQ

,����(��� $XJXVW ���� 5HPRYHG 9LVXDO ,QGH[ SDJH�
5HPRYHG UHIHUHQFHV WR 2018& 1������� DQG 8���8��L
LQ &KDSWHUV �� �� �� DQG ��
&KDSWHU �� DGGHG WH[W RQ SDJH ����
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


