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x� 7R�FRQILJXUH�WKH�V\VWHP�VHH�&+$37(5���

x� 7R�FKDQJH�WKH�GHIDXOW�VHWWLQJV�

���2SHQ� WKH� IROGHG�SDJH� LQ�$SSHQGL[�&�ZLWK� WKH�KH[�QXPHULF� WDEOH�DQG
NHHS�LW�RSHQ�GXULQJ�WKH�GHYLFH�FRQILJXUDWLRQ

���*R�WR�WKH�VHFWLRQ�RI�WKH�GHVLUHG�JURXS�WR�PRGLI\

���)ROORZ� WKH� SURFHGXUH� IRU� WKDW� VHFWLRQ� PRGLI\LQJ� WKH� GHVLUHG
SDUDPHWHUV�
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x� )RU�GHYLFH�LQIRUPDWLRQ�UHDG�&+$37(5���

x� )RU� LQIRUPDWLRQ� RQ� EDUFRGH� UHDGLQJ� SDUDPHWHUV� DQG� UHIHUHQFH
WDEOHV�VHH�&+$37(5���

x� )RU�FRPPXQLFDWLRQ�EHWZHHQ�+RVW�DQG�JXQ��UHIHU�WR�&+$37(5���
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,QWURGXFWLRQ������

�� ,1752'8&7,21

7KH�&RUGOHVV�5HDGLQJ�6\VWHP�LV�FRPSRVHG�RI�RQH�RU�PRUH�'//�����5�VHULHV
ODVHU� VFDQQHUV� DQG� RQH� RU� PRUH� 20�����5� FUDGOHV�� ZKLFK� FRPPXQLFDWH
WKURXJK�D�ORZ�SRZHU�UDGLR�

2SWLRQDO� HOHPHQWV� DUH� WKH�&����� EDWWHU\� FKDUJHU� DQG� WKH� /$����� LQWHUIDFH
PRGXOH�

7KDQNV� WR� LWV� UREXVWQHVV�� GXUDELOLW\� DQG� UHOLDELOLW\�� WKH� &RUGOHVV� 5HDGLQJ

6\VWHP� LV� WKH� LGHDO� VROXWLRQ� LQ� DOO� LQGXVWULDO� DSSOLFDWLRQV� ZKHUH� ODUJH
TXDQWLWLHV�RI� LQIRUPDWLRQ�QHHG� WR�EH�FROOHFWHG� UDSLGO\��HDVLO\�DQG� UHOLDEO\� LQ
UHODWLYHO\�KDUVK�RU�GLUW\�HQYLURQPHQWV�

���� '//�����5�6(5,(6�/$6(5�6&$11(56

'//�����5�/$6(5�6&$11(56�DUH�KDQG�KHOG�EDUFRGH�UHDGHUV�ZLWK�EXLOW�LQ
GHFRGHU�DQG�UDGLR�

7KH�VFDQQLQJ�V\VWHP�RI�WKH�UHDGHU�XVHV�YLVLEOH�ODVHU�GLRGH��9/'��WHFKQRORJ\
DQG� WKH� KLJK� TXDOLW\� RI� LQWHUQDO� SDUWV� JXDUDQWHHV� FRQVWDQW� UHOLDELOLW\� DQG
VXSHULRU�SHUIRUPDQFH�

������ 'HVFULSWLRQ�$QG�8VH

'//�����5� ODVHU� VFDQQHUV� DXWRPDWLFDOO\� VFDQ� EDUFRGHV� DW� D� GLVWDQFH�
VLPSO\�DLP�DQG�SXOO�WKH�WULJJHU��&RGH�VFDQQLQJ�LV�SHUIRUPHG�DORQJ�WKH�VFDQ
OLQH�ZKLFK�PXVW�SDVV�WKURXJK�WKH�HQWLUH�FRGH�

&J&P&J&M*J*M&J&J*M&F&M&F-M*F&J-F*J&J&M*J&J*F-J*M&J&J*M-F&F &J&P&J&M*J*M&J&J*M&F&M&F-M*F&J-F*J&J&M*J&J*F-J*M&J&J*M-F&F
2. 12

)LJXUH�������&RGH�UHDGLQJ�H[DPSOH

6XFFHVVIXO� VFDQQLQJ� LV� REWDLQHG� E\� WLOWLQJ� WKH� VFDQQHU� ZLWK� UHVSHFW� WR� WKH
EDUFRGH�WR�DYRLG�GLUHFW�UHIOHFWLRQV�ZKLFK�LPSDLU�WKH�UHDGLQJ�SHUIRUPDQFH��VHH
)LJXUH�����
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2. 1RW�$GYLVHG

)LJXUH�������&RGH�UHDGLQJ�SRVLWLRQ

$GDSW�WKH�UHDGLQJ�GLVWDQFH�WR�WKH�FRGH�IHDWXUHV�DQG�RSHUDWLQJ�QHHGV�

127(
'XULQJ�FRQILJXUDWLRQ�NHHS�WKH�VFDQQHU�FORVH
HQRXJK�WR�WKH�FRGHV�WR�DVVXUH�WKH�VHOHFWLRQ
RI�WKH�FRUUHFW�FRGH�

������ 5HDGLQJ�'LDJUDP
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,QWURGXFWLRQ������

������ '//�����5�,QGLFDWRUV

'//�����5� VHULHV� UHDGHUV� KDYH� WZR� /('V� DQG� D� EHHSHU�� 7KH\� VLJQDO
VHYHUDO�RSHUDWLQJ�FRQGLWLRQV�ZKLFK�DUH�GHVFULEHG�LQ�WKH�WDEOHV�EHORZ�

32:(5�83

%HHSHU 0HDQLQJ

/�/�/�/ 3DUDPHWHUV�ORDGHG�FRUUHFWO\

+��+��+��+
/RQJ�WRQHV

3DUDPHWHU� ORDGLQJ� HUURU�� UHDGLQJ� RU� ZULWLQJ� HUURU� LQ� WKH� QRQ�YRODWLOH
PHPRU\

+�/�+�/ +DUGZDUH�HUURU�LQ�((3520

&21),*85$7,21

%HHSHU 0HDQLQJ

+�+�+�+ &RUUHFW�HQWU\�RU�H[LW�IURP�FRQILJXUDWLRQ�PRGH

/� *RRG�UHDG�RI�D�FRPPDQG

/�/�/� &RPPDQG�UHDG�HUURU

'$7$�(175<

5HG�/(' *UHHQ�/(' %HHSHU 0HDQLQJ

21 /DVHU�DFWLYH

)ODVKLQJ ++++«� /RZ�EDWWHU\

3XOVH /� *RRG�UHDG

3XOVH /�
 *RRG�WUDQVPLVVLRQ

+�/��/RQJ�WRQHV 7;�IDLOXUH

%,1'�$1'�-2,1�&200$1'6

*UHHQ�/(' %HHSHU 0HDQLQJ

21
&RPPDQG�DFFHSWHG�
*XQ�UHDG\�WR�EH�LQVHUWHG�LQ�WKH�FUDGOH

/� 6XFFHVV

+�/��/RQJ�WRQHV )DLOXUH

��WRQH�DQG�LQWHQVLW\�DUH�XVHU�FRQILJXUDEOH +� �KLJK�WRQH

�WKH�JRRG�WUDQVPLVVLRQ�EHHSHU�FDQ�EH�GLVDEOHG� /� �ORZ�WRQH
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���� 20�����5�&5$'/(���&�����&5$'/(

7KH�20�����5�LV�D�FUDGOH�ZLWK�UDGLR�ZKLFK�DOORZV�ZLUHOHVV�FRPPXQLFDWLRQ
EHWZHHQ�RQH�RU�PRUH�'//�����5�VHULHV�VFDQQHUV�DQG�D�+RVW�FRPSXWHU�

7KH�20�����5�DOVR�SURYLGHV�EDWWHU\�UHFKDUJLQJ�IRU�WKH�VFDQQHUV�

7KH�&�����LV�WKH�FKDUJHU�RQO\�YHUVLRQ�RI�WKH�FUDGOH��:KHQ�VHYHUDO�VFDQQHUV�XVH
WKH�VDPH�20�����5�� WKH�EDWWHU\� UHFKDUJLQJ�RSHUDWLRQ�FDQ�EH�VSHHGHG�XS�E\
HPSOR\LQJ� RQH� &����� IRU� HDFK� VFDQQHU� ZKLFK� GRHV� QRW� KDYH� D� GHGLFDWHG
20�����5�

������ /$�����$FFHVVRU\

7KH�/$�����/$1�LQWHUIDFH�PRGXOH�FDQ�EH�PRXQWHG�WR�WKH�20�����5�WR�FRQQHFW
VHYHUDO�FUDGOHV�LQ�D�PXOWLGURS�QHWZRUN��5HIHU�WR�&KDSWHU���IRU�/$�����PRXQWLQJ�

������ 20�����5���&�����,QGLFDWRUV

%RWK� WKH� 20�����5� DQG� WKH� &����� DUH� HTXLSSHG� ZLWK� WKUHH� /('V� ZKLFK
VLJQDO�WKH�RSHUDWLQJ�FRQGLWLRQV�GHVFULEHG�LQ�WKH�WDEOHV�EHORZ�

&+$5*(�67$786

5HG�/(' *UHHQ�/(' 0HDQLQJ

21 2)) &KDUJLQJ

2)) 21 (QG�RI�FKDUJH

2)) 2)) 1R�EDWWHU\�LQVHUWHG

)ODVKLQJ 2)) 'LVFKDUJLQJ��VHH��%DWWHU\�0DLQWHQDQFH��VHFWLRQ�

)ODVKLQJ )ODVKLQJ 6KRUWHG�RU�RSHQ�EDWWHU\

32:(5���&20081,&$7,21

<HOORZ�/(' 0HDQLQJ

21 3RZHU�DSSOLHG��QR�FRPPXQLFDWLRQ

2)) (UURU�LQ�UHDGLQJ�((3520�SDUDPHWHUV

2))�SXOVH 7UDQVPLVVLRQ�RYHU�WKH�+RVW�SRUW
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV������

�� 02817,1*�$1'�6<67(0�&211(&7,216

7KH� LQVWDOODWLRQ� RI� WKH� &RUGOHVV� 5HDGLQJ� 6\VWHP� UHTXLUHV� PRXQWLQJ� HDFK
FUDGOH��FRQQHFWLQJ�WKH�LQWHUIDFH�FDEOH�WR�WKH�+RVW��DQG�FRQQHFWLQJ�WKH�SRZHU
VXSSO\�WR�WKH�FUDGOH�

���� 02817,1*�7+(�20�����5���&�����&5$'/(

7KH�FUDGOH�SDFNDJH�FRQWDLQV�WKH�IROORZLQJ�GHYLFHV�

20�����5���&�����&UDGOH�ZLWK�%DVH

20�����5�4XLFN�5HIHUHQFH���&�����4XLFN�5HIHUHQFH

20�����5�$QWHQQD ��DGKHVLYH�VWULSV

��PRXQWLQJ�VFUHZV ��UXEEHU�IHHW

��WKUHDGHG�GRZHOV ��DOLJQPHQW�SODWH

7KH� FUDGOH� �HLWKHU� 20�����5� RU� &������ FDQ� EH� PRXQWHG� IRU� SRUWDEOH� RU
IL[HG�GHVNWRS�XVDJH��RU�LW�FDQ�EH�IL[HG�WR�D�ZDOO�

'HVNWRS�8VH :DOO�PRXQW�8VH
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������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

������ 3RUWDEOH�'HVNWRS�8VH

)RU� GHVNWRS� XVH�� WKH�20�����5
LV�DOUHDG\�FRUUHFWO\�SRVLWLRQHG�RQ
WKH�EDVH�

1.� &DUHIXOO\� FOHDQ� WKH
UXEEHU� IHHW� VHDW� RI
WKH� EDVH� WR� UHPRYH
DQ\� LPSXULWLHV� WKDW
FRXOG� UHGXFH
DGKHVLRQ�

2.� 5HPRYH� WKH� SURWHF�
WLYH� SODVWLF� IURP� WKH
UXEEHU� IHHW� DQG� VWLFN
WKHP�RQWR�WKH�ERWWRP
VXUIDFH�RI�WKH�EDVH�

3.� ,QVHUW�WKH�DQWHQQD�LQ�WKH�DSSURSULDWH�KROH�RQ�WKH�ERG\�RI�WKH�FUDGOH�DQG
VFUHZ�LW�FORFNZLVH�XQWLO�WLJKW�

5XEEHU�IRRW�VHDW����

%DVH

)LJXUH�����±�5XEEHU�IRRW�SODFHPHQW
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV������

������ )L[HG�'HVNWRS�8VH

)RU�IL[HG�GHVNWRS�LQVWDOODWLRQ��XVH�WKH�DGKHVLYH�VWULSV�

1.� ,I�\RX�DUH�LQVWDOOLQJ�VHYHUDO�FUDGOHV�DQG�\RX�GHVLUH�WR�DOLJQ�WKHP��\RX�FDQ
XVH� WKH� DOLJQPHQW� SODWH� �VHH� $OLJQPHQW� 3ODWH� ,QVWDOODWLRQ��� RWKHUZLVH
FRQWLQXH�ZLWK�VWHS���

2.� &DUHIXOO\� FOHDQ
WKH� DGKHVLYH
VWULS� VHDW� RI� WKH
EDVH� WR� UHPRYH
DQ\� LPSXULWLHV
WKDW� FRXOG
UHGXFH
DGKHVLRQ�

)LJXUH�����±�$GKHVLYH�VWULS�SODFHPHQW

3.� 5HPRYH�WKH�SURWHFWLYH�SODVWLF� IURP�RQH�VLGH�RI� WKH�DGKHVLYH�VWULSV�DQG
VWLFN�WKHP�RQWR�WKH�EDVH�VXUIDFH�

4.� 5HPRYH�WKH�SODVWLF�IURP�WKH�RWKHU
VLGH� RI� WKH� VWULSV� DQG� DIIL[� WKH
EDVH�WR�WKH�WDEOH�

5.� ,QVHUW�WKH�DQWHQQD�LQ�WKH�DSSURSULDWH�KROH�RQ�WKH�ERG\�RI�WKH�FUDGOH�DQG
VFUHZ�LW�FORFNZLVH�XQWLO�WLJKW�

$GKHVLYH�VWULS�VHDWV
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������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

������ :DOO�0RXQWLQJ

)RU�ZDOO�PRXQWLQJ��WKH�EDVH�LV�SRVLWLRQHG�DV�VKRZQ�LQ�)LJXUH�����

1.� 8QVFUHZ�WKH�FUDGOH�IL[LQJ�VFUHZ
DQG� GHWDFK� WKH� FUDGOH� IURP� WKH
EDVH� E\� KROGLQJ� WKH� EDVH� WLJKW
DQG� SXVKLQJ� WKH� FUDGOH
EDFNZDUGV�

2.� ,I� \RX� DUH� LQVWDOOLQJ� VHYHUDO
FUDGOHV� DQG� \RX� GHVLUH� WR� DOLJQ
WKHP�� \RX� FDQ� XVH� WKH
DOLJQPHQW� SODWH� �VHH� $OLJQPHQW
3ODWH� ,QVWDOODWLRQ��� RWKHUZLVH
FRQWLQXH�ZLWK�VWHS���

3.� 8VLQJ� WKH� PRXQWLQJ� KROHV� RQ
WKH�EDVH�DV�D�SDWWHUQ��PDUN�WKH
ZDOO�ZKHUH�\RX�GHVLUH�WR�PRXQW
WKH�20�����5�

4.� 'ULOO� WKUHH� DSSURSULDWH� VL]H
KROHV�

5.� ,QVHUW� WKH�WKUHDGHG�GRZHOV� LQWR
WKH�KROHV�

6.� 3RVLWLRQ� WKH� EDVH� RQ� WKH� ZDOO
DQG� DIIL[� LW� E\� PHDQV� RI� WKH
WKUHH�VFUHZV�

7.� 5HDWWDFK� WKH� FUDGOH� ERG\� E\
VOLGLQJ� LW� DORQJ� WKH� PRXQWLQJ
WDEV�XQWLO�DOLJQHG�

8.� )L[� WKH� FUDGOH� WR� WKH� EDVH� E\
PHDQV� RI� WKH� IL[LQJ� VFUHZ� �VHH
)LJXUH������

9.� ,QVHUW�WKH�DQWHQQD�LQ�WKH�DSSURSULDWH�KROH�RQ�WKH�ERG\�RI�WKH�FUDGOH�DQG
VFUHZ�LW�FORFNZLVH�XQWLO�WLJKW�

)LJXUH�������20�����5���&�����WRS�YLHZ

)LJXUH�������20�����5�ZDOO�PRXQWLQJ
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV������

������ $OLJQPHQW�3ODWH�,QVWDOODWLRQ

1.� 6QDS� WKH� $OLJQPHQW� 3ODWH� LQWR� WKH� KROHV
SURYLGHG� RQ� WKH� EDVH� VR� WKDW� WKH� SODWH
UHPDLQV� H[WHQGHG� IURP� WKH� VLGH� RI� WKH
EDVH�

2.� 6QDS�WKH�QH[W�EDVH�RQWR�WKH�UHPDLQLQJ�SLQV�RI�WKH�$OLJQPHQW�3ODWH�

)LJXUH�����±�$OLJQPHQW�3ODWH

)LJXUH�����±�$OLJQPHQW�3ODWH�+ROHV

$OLJQPHQW�3ODWH�+ROHV
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������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

���� %$6,&�6<67(0�/$<2876

7KHUH� DUH� WZR� EDVLF� V\VWHP� OD\RXWV� WKDW� FDQ� EH� HPSOR\HG�� VWDQG� DORQH
V\VWHPV�DQG�PXOWLGURS�V\VWHPV�

������ 6WDQG�$ORQH�/D\RXWV

6LQJOH�JXQ 0XOWLSOH�JXQV

%LQG

+RVW��

%LQG

+RVW��

-RLQ

-RLQ

)LJXUH�������6WDQG�$ORQH�&RQQHFWLRQV

%LQG

+RVW��

%LQG

+RVW��

%LQG

+RVW��

)LJXUH�����±�0XOWLSOH�6WDQG�$ORQH�6\VWHPV�LQ�WKH
6DPH�$UHD

,Q� VWDQG� DORQH� V\VWHPV�� HDFK
FUDGOH�LV�FRQQHFWHG�WR�D�VLQJOH
+RVW�� 0DQ\� VWDQG� DORQH
FRQQHFWLRQV�FDQ�RSHUDWH�LQ�WKH
VDPH� SK\VLFDO� DUHD� ZLWKRXW
LQWHUIHUHQFH��SURYLGHG�DOO�JXQV
LQ� WKH� V\VWHP� KDYH� GLIIHUHQW
DGGUHVVHV�

6LQFH� WKH� FUDGOHV� FDQ
FRPPXQLFDWH� WR� PXOWLSOH
'//�����5� VFDQQHUV�� \RX
PLJKW� ILQG� LW� XVHIXO� WR� HPSOR\
RQH� RU� PRUH� &����� EDWWHU\
FKDUJHUV� LQ� DGGLWLRQ� WR� WKH
20�����5� FUDGOH�� VR� WKDW� WKH
EDWWHU\� UH�FKDUJLQJ� RSHUDWLRQ
FDQ� EH� SHUIRUPHG� IRU� VHYHUDO
VFDQQHUV�DW�WKH�VDPH�WLPH�
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV������

&$87,21

&RQQHFWLRQV�VKRXOG�DOZD\V�EH�PDGH�ZLWK�SRZHU�2))�

&RQQHFWLQJ���'LVFRQQHFWLQJ�7KH�20�����5�,QWHUIDFH�&DEOH

7KH� 20�����5� LQFRUSRUDWHV� D� PXOWLVWDQGDUG� LQWHUIDFH� ZKLFK� FDQ� EH
FRQQHFWHG�WR�D�+RVW�E\�VLPSO\�SOXJJLQJ�DQ�56�����:HGJH�RU�3HQ�HPXODWLRQ
FDEOH�LQWR�WKH�+RVW�FRQQHFWRU��YLVLEOH�RQ�WKH�UHDU�SDQHO�RI�WKH�FUDGOH�

7R� GLVFRQQHFW� WKH� FDEOH�� LQVHUW� D
SDSHU�FOLS�RU�RWKHU�VLPLODU�REMHFW� LQWR
WKH� KROH� FRUUHVSRQGLQJ� WR� WKH� +RVW
FRQQHFWRU�RQ�WKH�ERG\�RI�WKH�FUDGOH�
3XVK� GRZQ� RQ� WKH� FOLS� ZKLOH
XQSOXJJLQJ�WKH�FDEOH�

)LJXUH�����±�'LVFRQQHFWLQJ�WKH�FDEOH�

20�����5�LQWHUIDFH
FDEOH�WR�+RVW
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������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

56����&211(&7,21

3RZHU�6XSSO\
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV������

:('*(�&211(&7,21

3RZHU�6XSSO\

.H\ERDUG
FDEOH
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�������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

3(1�(08/$7,21�&211(&7,21

3RZHU�6XSSO\
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV�������

������ 0XOWLGURS�/D\RXWV

(YHQ� WKRXJK�PDQ\� VWDQG� DORQH� V\VWHPV� FDQ� RSHUDWH� LQ� WKH� VDPH� SK\VLFDO
DUHD�ZLWKRXW�LQWHUIHULQJ�ZLWK�HDFK�RWKHU��LW�PD\�EH�GHVLUDEOH�WR�EULGJH�GDWD�IURP
PXOWLSOH� FUDGOHV� LQ� D� QHWZRUN� WR� D� VLQJOH� +RVW�� (DFK� 20�����5� FUDGOH� LV
GHVLJQHG� WR� FRQQHFW� ZLWK� RWKHU� FUDGOHV� LQ� RUGHU� WR� EXLOG� D� 0XOWLGURS� FUDGOH
QHWZRUN�� 7KH� 0XOWLGURS� V\VWHP� UHTXLUHV� WKH� LQVWDOODWLRQ� RI� WKH� /$����
0XOWLGURS�PRGXOH�LQ�HDFK�FUDGOH�

%LQG

0XOWLGURS�1HWZRUN

XVLQJ�(FKHORQ�FDEOHV6ODYH

6ODYH

6ODYH

6ODYH

-RLQ

-RLQ

+RVW

%LQG

%LQG

%LQG

%LQG

0DVWHU

������56�����
�:HGJH���3HQ

)LJXUH��������0XOWLGURS�V\VWHP

7KH� PXOWLGURS� V\VWHP� DOORZV� VHYHUDO� FUDGOHV� WR� EH� FKDLQHG� WRJHWKHU� LQ� D
0DVWHU�6ODYH�0XOWLGURS�QHWZRUN�FRQILJXUDWLRQ��7KH�0DVWHU�LV�FRQQHFWHG�WR�WKH
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+RVW�WKURXJK�WKH�PXOWLVWDQGDUG�LQWHUIDFH�E\�FRQQHFWLQJ�DQ�56�����:HGJH�RU
3HQ�HPXODWLRQ�FDEOH�LQWR�WKH�+RVW�FRQQHFWRU��DV�LQ�WKH�VWDQG�DORQH�V\VWHP��

7KH�0DVWHU�FUDGOH�EULGJHV�GDWD�IURP�WKH�6ODYH�FUDGOHV�WR�WKH�+RVW��,Q�WKLV�ZD\
WKH� 0DVWHU� FUDGOH� SURYLGHV� FRPPXQLFDWLRQV� EHWZHHQ� D� VLQJOH� +RVW� DQG� DOO

JXQV�LQ�WKH�V\VWHP��WKRVH�-RLQHG�RU�%RXQG�WR�WKH�0DVWHU�DQG�WR�WKH�6ODYHV��

6HH�SDU������IRU�V\VWHP�FRQILJXUDWLRQ�VSHFLILFDWLRQV�

5RDPLQJ

)XUWKHUPRUH��WR�LQFUHDVH�WKH�IOH[LELOLW\�RI�WKH�V\VWHP��JXQV�FDQ�EH�HDVLO\�MRLQHG
WR� GLIIHUHQW� FUDGOHV� LQ� WKH� V\VWHP� ZLWKRXW� KDYLQJ� WR� JR� WKURXJK� WKH� -RLQ
SURFHGXUH��7KLV�IDFLOLWDWHV��URDPLQJ��� LQ�ZKLFK�DQ\�JLYHQ�JXQ�PD\�EH�XVHG�LQ
DUHDV�FRYHUHG�E\�RWKHU�FUDGOHV�

7R�GR�WKLV��VFDQ�D�&RGH�����6XEVHW�%�EDUFRGH�ZLWK�WKH�IROORZLQJ�FRQWHQWV�
��+4[[[��� ��ZKHUH�[[[� LV� WKH���GLJLW�DGGUHVV�RI� WKH�FUDGOH� �SUHYLRXVO\� VHW
WKURXJK�WKH�ELQG�SURFHGXUH��ZKLFK�WKH�JXQ�PXVW�EH�MRLQHG�WR�

0RXQWLQJ�/$�����0XOWLGURS�0RGXOH

:KHQ� EXLOGLQJ� D�0XOWLGURS� QHWZRUN� DPRQJ� VHYHUDO� 20�����5V�� \RX�PXVW
LQVWDOO�RQH�/$�����LQWHUIDFH�PRGXOH�LQVLGH�HDFK�FUDGOH�

1.� 5HPRYH� WKH� 20�����5� IURP� LWV
PRXQWLQJ� EDVH�� XQVFUHZ� WKH
FUDGOH� IL[LQJ� VFUHZ� DQG� GHWDFK
WKH� FUDGOH� IURP� WKH� EDVH� E\
KROGLQJ� WKH� EDVH� WLJKW� DQG
SXVKLQJ�WKH�FUDGOH�EDFNZDUGV�

)LJXUH��������20�����5�WRS�YLHZ
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0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV�������

2.� 7XUQ�WKH�20�����5�XSVLGH�GRZQ�DQG�RSHQ�LW�E\
XQVFUHZLQJ�WKH�IRXU�IL[LQJ�VFUHZV�

3.� ,QVHUW� WKH�/$����
LQWR�WKH�FRQQHFWRU
SURYLGHG� RQ� WKH
3&%�� RULHQWLQJ� LW
H[DFWO\� DV� VKRZQ
LQ� WKH� ILJXUH� RQ
WKH�ULJKW�

4.� &ORVH�WKH�20�����5�DQG�WLJKWHQ�WKH�IL[LQJ�VFUHZV�

5.� 5HDWWDFK� WKH� FUDGOH� ERG\� WR� WKH�PRXQWLQJ� EDVH� E\� VOLGLQJ� LW� DORQJ� WKH
PRXQWLQJ�WDEV�XQWLO�DOLJQHG�

6.� )L[�WKH�FUDGOH�WR�WKH�EDVH�E\�PHDQV�RI�WKH�IL[LQJ�VFUHZ��VHH�)LJXUH�������

,Q� FDVH� \RX� DUH� LQVWDOOLQJ� WKH� /$����� LQ� D� FUDGOH�ZKLFK� KDV� DOUHDG\� EHHQ
FRQILJXUHG��\RX�PXVW�UH�VHQG�WKH�DGGUHVV�WR�WKH�FUDGOH��7R�GR�WKLV�\RX�FDQ
FKRRVH�HLWKHU�RI�WKH�IROORZLQJ�PHWKRGV�

D�� 6HQG�WKH�VWULQJ���+)[[[���WR�WKH�FUDGOH�RYHU�WKH�VHULDO�LQWHUIDFH��ZKHUH
[[[� �SUHYLRXV�FUDGOH�DGGUHVV�

E�� 8VH� WKH� JXQ� ERXQG� WR� WKH� FUDGOH� WR� UHSHDW� WKH� ELQG� SURFHGXUH� DV
GHVFULEHG�LQ�VWHS���RI�WKH�FRQILJXUDWLRQ�SURFHGXUH�RQ�SDJH�����

)LJXUH������±�20�����5�±�ERWWRP�VXUIDFH

)LJXUH������±�20�����5�±�LQVLGH

)L[LQJ�VFUHZV
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1HWZRUN�&RQQHFWLRQV

7KH�PXOWLGURS�QHWZRUN�LV�D�EXV�V\VWHP�ZKLFK�LV�SURSDJDWHG�IURP�RQH�FUDGOH
WR� DQRWKHU� XVLQJ� VWDQG� DORQH� FDEOHV�� 7KLV� LV� SRVVLEOH� WKDQNV� WR� WKH� WZR
HFKHORQ�FRQQHFWRUV�RQ�WKH�UHDU�SDQHO�RI�WKH�FUDGOH�

7KH� WZR� HFKHORQ� FRQQHFWRUV
DUH� LGHQWLFDO� LQ� HYHU\� UHVSHFW
VR�WKDW�WKH�SRLQW�WR�SRLQW�FDEOHV
FDQ� EH� FKDLQHG� WRJHWKHU
ZLWKRXW� OLPLWDWLRQV� FRQFHUQLQJ
WKH�EXV�ZLULQJ��2EYLRXVO\�FDEOH
OHQJWK� LV� WR� EH� NHSW� WR� D
PLQLPXP� DV� ZLWK� DOO� EXV
V\VWHPV�

)LJXUH������±�0XOWLGURS�QHWZRUN�FRQQHFWLRQV�ZLWK�WHUPLQDWRUV

7KH�0XOWLGURS�OLQH�LV�PDGH�XVLQJ�DQ\�FDWHJRU\���873�FDEOH�DQG�5-���FRQQHFWRUV�

7KH�PD[LPXP�QHWZRUN�FDEOH�OHQJWK�LV������PHWHUV�IURP�WHUPLQDWRU�WR�WHUPLQDWRU�

3LQ )XQFWLRQ
� 3RZHU�6XSSO\��
� 3RZHU�6XSSO\��
� 3RZHU�6XSSO\�±
� 3RZHU�6XSSO\�±
� 7HUPLQDWRU
� 7HUPLQDWRU
� 'DWD��QRQ�SRODUL]HG�
� 'DWD��QRQ�SRODUL]HG�

)LJXUH������±�0XOWLGURS�&DEOHV

:KHQ�ZLULQJ�WKH�PXOWLGURS�FDEOHV��QRWH�WKH�IROORZLQJ�

)LJXUH��������20����5�UHDU�SDQHO

'DWD
RQO\

3RZHU
6XSSO\
DQG�GDWD

3LQ��

7R�WKH�+RVW

7R�7KH
3RZHU�6XSSO\

7HUPLQDWRUV

3RZHU�6XSSO\
&RQQHFWRU

(FKHORQ�&RQQHFWRUV

+RVW
&RQQHFWRU
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3LQV���DQG���VKRXOG�QRW�EH�FRQQHFWHG��IRU�QHWZRUN�WHUPLQDWLRQ�RQO\��DQG�SLQV��
WR� �� VKRXOG� EH� FRQQHFWHG�RQO\� LI� WKH� SRZHU� KDV� WR� EH� SURSDJDWHG� IURP�RQH
FUDGOH�WR�WKH�RWKHU�YLD�WKH�FDEOH�

3LQV���WR���FDQ�SURYLGH�SRZHU�IRU�DOO�FUDGOHV�FRQQHFWHG�WKURXJK�WKH�0XOWLGURS
OLQH��7KH�WRWDO�QXPEHU�RI�GHYLFHV�ZKLFK�FDQ�EH�FRQQHFWHG�WR�D�VLQJOH�SRZHU
VXSSO\�GHSHQGV�RQ�WKH�SRZHU�VXSSO\�YROWDJH��WKH�ZLUH�OHQJWK�DQG�UHVLVWDQFH
DQG�WKHUHIRUH�WKH�YROWDJH�GURS�

7\SLFDOO\��KLJKHU�SRZHU�VXSSO\�YROWDJHV�DOORZ�ORQJHU�FDEOH�FRQQHFWLRQV��6LQFH
WKH�FUDGOH�GUDZV�WKH�VDPH�SRZHU����:��UHJDUGOHVV�RI�WKH�VXSSO\�YROWDJH��ZLWK
KLJKHU�YROWDJHV�WKH�FXUUHQW�IORZLQJ�LQ�WKH�VXSSO\�FDEOH�DQG�WKH�YROWDJH�GURS�DUH
PXFK�OHVV�

<RX�PXVW�WDNH�LQWR�DFFRXQW�WKH�PD[LPXP�DOORZDEOH�FXUUHQW�RQ�WKH�FRQQHFWRUV
��� DPSV��� $W� WKH�PD[LPXP� FUDGOH� LQSXW� YROWDJH� ���9��� WKH�PD[LPXP� SRZHU
EHFRPHV��$�
���9� ����:��DQG�DW���9����:��7KHUHIRUH�\RX�FDQ�SURSDJDWH
WKH�SRZHU� WR����FDVFDGHG�20�����5V�DW���9�DQG� WR���20�����5V�DW���9
�SURYLGHG� WKH�FDEOH�YROWDJH�GURS� LV�YHU\� ORZ��� ,I�\RX�KDYH�PRUH�FUDGOHV� WKDQ
WKLV� \RX� FDQ� SRZHU� WKHP� LQ� JURXSV� DQG� FRQQHFW� WKH� JURXSV� YLD� FDEOHV�ZLWK
XQFRQQHFWHG�SRZHU�

1HWZRUN�7HUPLQDWLRQ

7KH�ILUVW�DQG�ODVW�FUDGOHV�RI�WKH�FKDLQ��WKH�WZR�HQGV�RI�WKH
EXV�� PXVW� EH� SURSHUO\� WHUPLQDWHG�� 7KH� FUDGOH� KDV� DQ
LQWHUQDO� WHUPLQDWRU� WKDW� FDQ� EH� FRQQHFWHG� WR� WKH� EXV� E\
VKRUWLQJ� SLQV� �� DQG� �� RI� DQ\� RQH� RI� WKH� WZR� QHWZRUN
FRQQHFWRUV��7KH�HDVLHVW�ZD\�RI�WHUPLQDWLQJ�WKH�QHWZRUN�LV�WR
LQVHUW�D�FRQQHFWRU�ZLWK�SLQV���DQG���FRQQHFWHG�E\
D�VKRUW�ZLUH�

���� '//�����5�%$77(5<�0$,17(1$1&(

������ %DWWHU\�7\SH

$FFRUGLQJ�WR�WKH�'//�����5�PRGHO��\RX�FDQ�LQVWDOO�WKH�IROORZLQJ�EDWWHU\�W\SHV�

��1L0K��1L&G�RU�$ONDOLQH�$$�EDWWHULHV

��/L�,21�EDWWHU\

)LJXUH������±�7HUPLQDWRU
IRU�0XOWLGURS�1HWZRUN



'//�����5�20�����5�6<67(0 '$7$/2*,&

�������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV

������ %DWWHU\�&KDUJLQJ

2QFH�WKH�V\VWHP�LV�FRQQHFWHG�DQG�SRZHUHG��\RX�FDQ�SODFH�WKH�'//�����5
LQWR�WKH�FUDGOH�WR�FKDUJH�WKH�EDWWHU\�

:KHQ�WKH�VFDQQHU�LV�FRUUHFWO\�LQVHUWHG�LQ�WKH�FUDGOH��WKH�UHG�/('�RQ�WKH�FUDGOH
JRHV�RQ�WR�LQGLFDWH�WKDW�WKH�EDWWHU\�LV�FKDUJLQJ��7KH�JUHHQ�/('�RQ�WKH�FUDGOH
JRHV�RQ�ZKHQ�WKH�EDWWHU\�LV�FRPSOHWHO\�FKDUJHG�

:KHQ�XVLQJ�1L&G�RU�1L0K�EDWWHULHV��IUHTXHQW�UHFKDUJLQJ�EHIRUH�IXOO\�GLVFKDUJLQJ
FDQ�FDXVH�D�³PHPRU\�HIIHFW´�LQ�ZKLFK�WKH�EDWWHULHV�DVVXPH�D�UHGXFHG�FDSDFLW\�

6LQFH� LW� LV� QRW� SUDFWLFDO� WR� ZDLW� IRU� WKH� JXQ� WR� EH� IXOO\� GLVFKDUJHG� EHIRUH
UHFKDUJLQJ� LW�� WKH� 20�����5� DQG� WKH� &����� DUH� SURYLGHG� ZLWK� D� EDWWHU\�
UHFRQGLWLRQLQJ�IHDWXUH�ZKLFK�RYHUFRPHV�WKH�³PHPRU\�HIIHFW´�SUREOHP�

7R� SHUIRUP� EDWWHU\� UHFRQGLWLRQLQJ�� VLPSO\� SUHVV� WKH� EDWWHU\�UHFRQGLWLRQLQJ
NH\�RQ�WKH�FUDGOH�FRQWURO�SDQHO��WKH�EDWWHU\�ZLOO�EH�IXOO\�GLVFKDUJHG�LQ�D�VKRUW
SHULRG�RI�WLPH��UHG�/('�IODVKLQJ���WKHQ�DXWRPDWLFDOO\�UHFKDUJHG�

:H� UHFRPPHQG� SHUIRUPLQJ� WKH� EDWWHU\� UHFRQGLWLRQLQJ� RQFH� HYHU\� IHZ
PRQWKV�RU�ZKHQHYHU�\RX�IHHO�WKH�EDWWHU\�FDSDFLW\�KDV�GHFUHDVHG�

127(
5HFRQGLWLRQLQJ� F\FOHV� RQO\� KDYH� HIIHFW� IRU� 1L&G� DQG� 1L0K
EDWWHULHV�� /L�,RQ� EDWWHULHV� GR� QRW� KDYH� D� ³PHPRU\� HIIHFW´
SUREOHP�DQG�WKH�UHFRQGLWLRQLQJ�F\FOH�KDV�QR�HIIHFW�RQ�WKHP�

������ 5HSODFLQJ�'//�����5�%DWWHULHV

7R�FKDQJH�WKH�EDWWHULHV�LQ�\RXU�'//�����5�VFDQQHU��SURFHHG�DV�IROORZV�

1.� 8QVFUHZ�WKH�EDWWHU\�FRYHU�VFUHZ�



'$7$/2*,& '//�����5�20�����5�6<67(0

0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV�������

127(
:KHQ� WKH� EDWWHULHV� DUH� H[WUDFWHG
IURP� WKH� VFDQQHU�� WKH� WLPHU
PDLQWDLQV� WKH� FXUUHQW� KRXU� DQG
GDWH�IRU�DERXW���PLQXWH�

2.� 2SHQ�WKH�EDWWHU\�FRYHU�

3.� 5HSODFH� WKH�ROG�EDWWHULHV�ZLWK�QHZ�RQHV�� WKHQ� VFUHZ� WKH�EDWWHU\� FRYHU
EDFN�LQWR�SODFH�

1L0K��1L&G��RU�$ONDOLQH�$$�EDWWHULHV /L�,RQ�EDWWHU\

&$87,21

'LVSRVH�RI�XVHG�EDWWHULHV�SURSHUO\�

:KHQ� HPSOR\LQJ� /LWKLXP� EDWWHULHV�� GR� QRW
GLVDVVHPEOH��PRGLI\��KHDW�RU�WKURZ�WKHP�LQWR�ILUH��7KLV
FRXOG�FDXVH�OHDNDJH�RI�OLTXLG��JHQHUDWLRQ�RI�KHDW�RU��LQ
H[WUHPH�FDVHV��H[SORVLRQ�

5HSODFH�RQO\�ZLWK�WKH�VDPH�W\SH�UHFRPPHQGHG�



'//�����5�20�����5�6<67(0 '$7$/2*,&

�������0RXQWLQJ�$QG�6\VWHP�&RQQHFWLRQV



'$7$/2*,& '//�����5�20�����5�6<67(0

6\VWHP�&RQILJXUDWLRQ������

�� 6<67(0�&21),*85$7,21

7R�VWDUW�WKH�V\VWHP�XS��SHUIRUP�WKH�RSHUDWLRQV�UHSUHVHQWHG�LQ�WKH�IORZ�FKDUW
EHORZ��IROORZLQJ�WKH�JLYHQ�VHTXHQFH�

5HVWRUH
*XQ�'HIDXOW

6HW�'DWH�DQG�7LPH

%LQG�WKH�JXQ�WR�WKH�20�����5

6HW�WKH�*XQ�$GGUHVV

5HVWRUH�WKH�20�����5
'HIDXOW

6HOHFW�WKH�20�����5
,QWHUIDFH

7KH�V\VWHP�LV�UHDG\�WR�RSHUDWH
DFFRUGLQJ�WR�WKH�JXQ�DQG�20�����5�GHIDXOW

FRQILJXUDWLRQV



'//�����5�20�����5�6<67(0 '$7$/2*,&

������6\VWHP�&RQILJXUDWLRQ

���� 6<67(0�67$57�83

:KHQ�WKH�20�����5�LV�FRQQHFWHG�DQG�SRZHUHG��FRQILJXUH� WKH�'//�����5
E\� UHDGLQJ� WKH� IROORZLQJ� FRGHV� LQ� WKH� JLYHQ� VHTXHQFH� DQG� IROORZ� WKH
LQVWUXFWLRQV�

1RWH��2SHQ�WKH� IROGHG�SDJH�DW� WKH�HQG�RI� WKLV�0DQXDO� IRU� WKH�1XPHULF�FRGH
VHOHFWLRQV�

5HVWRUH�'//�����5�GHIDXOW

�� *F&J&P&J&M*J*M&J&J&J&M*J*J&M&J&M0F&F*M-F&F*
'HIDXOW�SDUDPHWHU�VHWWLQJV�DUH�OLVWHG�LQ�SDU��������

(QWHU�FRQILJXUDWLRQ

�� *F&J&P&J&M*J*M&J&J-F*J&J*M-F&F*
6HW�'DWH

�� *F&J&P*M&F&M&M*F&M&F*J-J*M-F&F*
�

VL[�GLJLWV�IRU�'D\��0RQWK�DQG�<HDU��''00<<��

6HW�7LPH

��
*F&J&P*M&F&M&F*M&M*J&M&J*M-F&F*

�
IRXU�GLJLWV�IRU�+RXUV�DQG�0LQXWHV��++00��

6HW�*XQ�$GGUHVV

��
*F&J&P*M&F&M&M*M&F&J*J-F*M-F&F*

�
WKUHH�GLJLWV�IRU�WKH�'//�����5�$GGUHVV��IURP�����WR������

$OO�JXQV�XVHG�LQ�WKH�VDPH�DUHD�PXVW�KDYH�GLIIHUHQW�DGGUHVVHV�



'$7$/2*,& '//�����5�20�����5�6<67(0

6\VWHP�&RQILJXUDWLRQ������

([LW�DQG�6DYH�FRQILJXUDWLRQ

�� *F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�� 5HDG�WKH�%LQG�FRGH�WR�SDLU�WKH�'//�����5�WR�WKH�20�����5�

7KH�UHDGHU�LV�GHGLFDWHG�WR�WKH�FUDGOH��$Q\�SUHYLRXVO\�ERXQG�UHDGHU
ZLOO�EH�H[FOXGHG�

7R� FRQQHFW� VHYHUDO� JXQV� WR� WKH� VDPH� FUDGOH� VHH� WKH� IROORZLQJ
SDUDJUDSK�µ8VLQJ�0XOWLSOH�*XQV�ZLWK�6DPH�&UDGOH
�

%LQG

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F&J-F*J&J&M*J&J*F-J*M&J&J*M-F&F*
7KH�JUHHQ�/('�RQ�WKH�'//�����5�ZLOO�JR�RQ��WKH�VFDQQHU�LV�UHDG\�WR
EH�LQVHUWHG�LQWR�WKH�FUDGOH�

�� )LUPO\�LQVHUW�WKH�VFDQQHU�LQWR�WKH�20�����5��D�EHHS�ZLOO�EH�HPLWWHG�
VLJQDOLQJ�WKDW�WKH�20�����5�KDV�EHHQ�SDLUHG�WR�WKH�'//�����5�

�� 5HDG�WKH�5HVWRUH�&UDGOH�GHIDXOW�FRGH

5HVWRUH�&UDGOH�GHIDXOW

*F&J&P&J&M*J*M&J&J*M&F&M-M&F*F&J-F*J&J&M*J&J*F-J*F-F&M*M-F&F*
'HIDXOW�SDUDPHWHU�VHWWLQJV�DUH�OLVWHG�LQ�SDU�������



'//�����5�20�����5�6<67(0 '$7$/2*,&

������6\VWHP�&RQILJXUDWLRQ

��� 5HDG�WKH�,QWHUIDFH�6HOHFWLRQ�FRGH�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQ�

56����,QWHUIDFH

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F&J-F*J&J&M*J&J*F-J&J&M*J*M-F&F* 3(1�(08/$7,21
,QWHUIDFH

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*J-F&J&J&M*J&J*F-J&M&F*M*M-F&F*
:('*(�,QWHUIDFH

,%0�$7�RU�36���3&V

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J&J-F*J&J&M*J&J*F-J&J&F*P*M-F&F* ,%0�$7���$OW�0RGH�


,%0�;7 *F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J-F*F-F&J&M*J&J*F-J*M&J&J*M-F&F*

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J*J&F-J&J&M*J&J*F-J0F&J&J*M-F&F* ,%0�685(�

,%0�7HUPLQDO����� *F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J*J-F&J&J&M*J&J*F-J&J&M*J*M-F&F*

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J*J&J-F&J&M*J&J*F-J&F&M0F*M-F&F*
,%0�7HUPLQDOV����[[����[[����[[����[[

.(<�75$160,66,21

PDNH�RQO\�NH\ERDUG RU PDNH�EUHDN�NH\ERDUG

*F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J*J-J&F&J&M*J&J*F-J&M0F&F*M-F&F* *F&J&P&J&M*J*M&J&J&M&M*F-F-F*F*F-J&J&J-F*J&J-J*F&J&M*J&J*F-J&J*P&F*M-F&F*
.(<%2$5'�7<3(

DGYDQFHG�NH\ERDUG

*F&J&P&J&M*J*M&J&J&M*M&F&F*M-F&J-J*F&J&M*J&J*F-J-F&F0F*M-F&F*
W\SHZULWHU�NH\ERDUG

*F&J&P&J&M*J*M&J&J&M*M&F&F*M-F&J-F*J&J&M*J&J*F-J&F0M&F*M-F&F*
<RX�FDQ�FKDQJH�DQ\�LQWHUIDFH�VHOHFWLRQ�E\�VLPSO\�UHDGLQJ�DQRWKHU�LQWHUIDFH�VHOHFWLRQ�FRGH�

56���� DQG� :('*(� LQWHUIDFH� VHOHFWLRQ� FRGHV� DXWRPDWLFDOO\� UHVWRUH� KHDGHU� DQG� WHUPLQDWRU
GHIDXOW�YDOXHV��VHH�SDU���������


�6HH�SDU��������



'$7$/2*,& '//�����5�20�����5�6<67(0

6\VWHP�&RQILJXUDWLRQ������

��� 7HVW

&J&F*F*F&F*F&J&F&F*F&F*J&F&F*F*F*J&F&F&F&F&J*F&F*F*F&J*F&F&F&F*J*F&F&F&J&F*F*F&F
������

7HVW�2�.�� WZR�VKRUW�EHHSV

7HVW�)DLOXUH� QR�EHHS�RU�D�ORQJ�KLJK�WRQH�EHHS�IROORZHG�E\�D�ORQJ
ORZ�WRQH�EHHS�

������ 8VLQJ�0XOWLSOH�*XQV�:LWK�6DPH�&UDGOH

,I�\RX�ZDQW�WR�XVH�VHYHUDO�JXQV�DVVRFLDWHG�ZLWK�WKH�VDPH�FUDGOH��\RX�PXVW

ILUVW� %LQG� WKH� FUDGOH� ZLWK� RQH� RI� WKH� JXQV� �VHH� WKH� SUHYLRXVO\� GHVFULEHG
FRQILJXUDWLRQ�SURFHGXUH��

6XFFHVVLYH�JXQV�FDQ�EH�DVVRFLDWHG�ZLWK� WKLV� VDPH�FUDGOH�E\� IROORZLQJ� WKH

FRQILJXUDWLRQ�SURFHGXUH�VXEVWLWXWLQJ�WKH�%LQG�FRPPDQG�ZLWK�-RLQ�

,Q�WKLV�FDVH�WKH�SURFHGXUH�HQGV�ZLWK�VWHS���

�� -RLQ

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F&J-J*F&J&M*J&J*F-J&J-F*J*M-F&F*

:$51,1*

,I� WKH� FUDGOH� LV� QRW�%RXQG� WR� D� JXQ�� LWV� DGGUHVV
DVVXPHV� D� UDQGRP� YDOXH� ZKLFK� FDQ� FDXVH
FRQIOLFWV� DQG� PDOIXQFWLRQV� WR� RWKHU� FUDGOHV� ZLWKLQ
LWV�UDQJH�



'//�����5�20�����5�6<67(0 '$7$/2*,&

������6\VWHP�&RQILJXUDWLRQ

������ *XQ�'HIDXOW�&RQILJXUDWLRQ

5HDGLQJ�3DUDPHWHUV

7ULJJHU�VLJQDO OHYHO
7ULJJHU�WLPHRXW ���VHF�
5HDGV�SHU�F\FOH RQH
6DIHW\�WLPH ���VHF
6LQJOH�VWRUH GLVDEOHG
3RZHU�RII�WLPHRXW ��KRXUV
%HHSHU�LQWHQVLW\ KLJK
%HHSHU�WRQH �
*RRG�WUDQVPLVVLRQ�EHHS HQDEOHG

'HFRGLQJ�3DUDPHWHUV

,QN�VSUHDG HQDEOHG
2YHUIORZ�FRQWURO HQDEOHG
,QWHUGLJLW�FRQWURO HQDEOHG

*XQ�2SHUDWLQJ�3DUDPHWHUV

&RGH�LGHQWLILHU GLVDEOHG
7LPH�VWDPSLQJ�IRUPDW GLVDEOHG
7LPH�VWDPSLQJ�GHOLPLWHU QRQH

�5DGLR�WLPHRXW ����VHF�

'LVSOD\�SDUDPHWHUV

)RQW�VL]H VPDOO
'LVSOD\�WLPHRXW ��VHF�
%DFNOLJKW RII
&RQWUDVW QRUPDO
'LVSOD\�'//�PRGH QRUPDO

&RGH�6HOHFWLRQ

($1���($1������83&�$�83&�( &KHFN�GLJLW�WUDQVPLVVLRQ��QR�FRQYHUVLRQV�
,QWHUOHDYHG���� &KHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ�

YDULDEOH�OHQJWK�FRGH�������FKDUDFWHUV�
6WDQGDUG�&RGH��� 1R�FKHFN�GLJLW�FRQWURO�

YDULDEOH�OHQJWK�FRGH�������FKDUDFWHUV�
&RGH����
&RGH�����&RGDEDU 'LVDEOHG


�7KH� UHVWRUH�GHIDXOW� FRPPDQG�GRHV�QRW�DIIHFW� WKH�VHOHFWLRQ�PDGH� IRU� WKLV
SDUDPHWHU�



'$7$/2*,& '//�����5�20�����5�6<67(0

6\VWHP�&RQILJXUDWLRQ������

������ &UDGOH�'HIDXOW�6HWWLQJV

56����3DUDPHWHUV

%DXG�UDWH ����
3DULW\ GLVDEOHG
'DWD�ELWV �
6WRS�ELW �
+DQGVKDNLQJ GLVDEOHG
,QWHU�FKDUDFWHU�GHOD\ GLVDEOHG
5[�WLPHRXW ��VHF�

3HQ�(PXODWLRQ�3DUDPHWHUV

&RQYHUVLRQ�WR�FRGH��� GLVDEOHG
2XWSXW�OHYHO QRUPDO
,GOH�OHYHO QRUPDO

0LQLPXP�RXWSXW�SXOVH ���PV
2YHUIORZ PHGLXP

:HGJH�3DUDPHWHUV

.H\ERDUG�QDWLRQDOLW\ 86$
&DSV�ORFN RII
'HOD\V GLVDEOHG
1XP�ORFN RII

&UDGOH�2SHUDWLQJ�3DUDPHWHUV


�+HDGHU QRQH

�7HUPLQDWRU &5�/)��56������&5��:HGJH�
$GGUHVV�VWDPSLQJ GLVDEOHG
$GGUHVV�GHOLPLWHU GLVDEOHG

%DWWHU\�3DUDPHWHU

%DWWHU\�W\SH DXWR�GHWHFW

1HWZRUN�3DUDPHWHU

(FKHORQ�QHWZRUN GLVDEOHG


�7KH�UHVWRUH�GHIDXOW�FRPPDQG�GRHV�QRW�DIIHFW�WKH�VHOHFWLRQ�PDGH�IRU�WKHVH
SDUDPHWHUV�



'//�����5�20�����5�6<67(0 '$7$/2*,&

������6\VWHP�&RQILJXUDWLRQ

���� &+$1*,1*�6<67(0�&21),*85$7,21

7KH� '//�����5� DQG� 20�����5� GHIDXOW� SDUDPHWHUV� FDQ� EH� FKDQJHG� E\
IROORZLQJ�WKH�SURFHGXUH�EHORZ�

1.� 2SHQ� WKH� IROGHG� SDJH� LQ� $SSHQGL[� &� ZLWK� WKH� +H[�1XPHULF� WDEOH� DQG
NHHS�LW�RSHQ�GXULQJ�FRQILJXUDWLRQ�

2.� *R�WR�WKH�VHFWLRQ�RI�WKH�JURXS�WR�PRGLI\�

3.� )ROORZ�WKH�SURFHGXUH�IRU�WKDW�VHFWLRQ�

6\VWHP�SDUDPHWHUV�DUH�JURXSHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�ILJXUH�

Cradle Parameters

56���
3DUDPHWHUV

:('*(
3DUDPHWHUV

3(1�(PXODWLRQ
3DUDPHWHUV

&UDGOH�2SHUDWLQJ
3DUDPHWHUV

%DWWHU\
3DUDPHWHUV

1HWZRUN�3DUDPHWHUV

Gun Parameters

5HDGLQJ
3DUDPHWHUV

*XQ
2SHUDWLQJ�3DUDPHWHUV

'HFRGLQJ
3DUDPHWHUV

*XQ�'LVSOD\
3DUDPHWHUV

&RGH
6HOHFWLRQ



6\VWHP�&RQILJXUDWLRQ������

&5$'/(

3$5$0(7(56



�������6\VWHP�&RQILJXUDWLRQ

56����3$5$0(7(56

3$5,7<

'$7$�%,76

6723�%,76

+$1'6+$.,1*

%$8'�5$7(

,17(5�&+$5$&7(5�'(/$<

3$5$0(7(56 '()$8/7

����

GLVDEOHG

�

�

GLVDEOHG

GLVDEOHG

��VHF�

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

 �)ROORZ�WKH�SURFHGXUH�JLYHQ�IRU�WKLV�FRGH�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

5;�7,0(287



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 56���

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

%$8'�5$7(

����EDXG

*F&J&P&M&M*F&F*M&M&J-F*J*F-F-F*M-F&F* �����EDXG

����EDXG *F&J&P&M&M*F&F*M&M*J&J-F&J&F*P*M-F&F*
*F&J&P&M&M*F&F*M&M&J-J*F-M&F*F*M-F&F* �����EDXG

����EDXG *F&J&P&M&M*F&F*M&M*F-J&J&P&J*F*M-F&F*
*F&J&P&M&M*F&F*M&M*J-J&F-M*F&F*M-F&F* �����EDXG

�����EDXG *F&J&P&M&M*F&F*M&M*J-F&J&J*F&P*M-F&F*
*F&J&P&M&M*F&F*M&M*J&F-J0M&F&F*M-F&F* ������EDXG

*F&J&P&M&M*F&F*M&M-F*F-F&P*J&F*M-F&F*

3$5,7<

GLVDEOHG

*F&J&P&M&M*F&M&M*F&J-F*J*F-F&M*M-F&F*
HYHQ�SDULW\

RGG�SDULW\
*F&J&P&M&M*F&M&M*F&J-J*F-F&F*M*M-F&F*

*F&J&P&M&M*F&M&M*F*J-J&F-F*F&M*M-F&F*
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*F&J&P&M*M&F&F*F-M-F&J*J&F&F0M*M-F&F*
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ZD\� WKH�$OW�0RGH�SURFHGXUH� LV� H[HFXWHG�� WKHUHIRUH� LW� VKRXOG� EH� VHW� WR� WKH� VDPH� FRQGLWLRQ� DV
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IRXU�FKDUDFWHU�WHUPLQDWRU *F&J&P&M*F&M&F&M*M&J-J*F*J&F-J-J&F*J*M-F&F*
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$ONDOLQH

*F&J&P*M&F&M*F-M&F&J-J*F&F&M0F*M-F&F*
1L0K�1L&G

*F&J&P*M&F&M*F-M&F*J&F-J&F-F0F*M-F&F*
/L�,RQ

*F&J&P*M&F&M*F-M&F*J-J&F&F0M&F*M-F&F*

,W�LV�VWURQJO\�UHFRPPHQGHG�WR�FRQILJXUH�WKH�FUDGOH�ZLWK�WKH�GHGLFDWHG�EDWWHU\�W\SH�FRGH��7KLV�ZLOO
DOVR�VOLJKWO\�UHGXFH�FKDUJLQJ�WLPH�

6HOHFW�WKH�$XWR�GHWHFW�FRGH�WR�FKDUJH�GLIIHUHQW�W\SH�EDWWHU\�JXQV�ZLWK�WKH�VDPH�FUDGOH�



6\VWHP�&RQILJXUDWLRQ�������

1(7:25.�3$5$0(7(56

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�WKH�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

WKH�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

3$5$0(7(5 '()$8/7

GLVDEOHG(&+(/21�),(/'%86

)25�08/7,'523�1(7:25.

6<67(06�21/<



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 1HWZRUN�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

(&+(/21�),(/'%86

GLVDEOHG

*F&J&P*M&F&M-F&M*F&J-F*J&F0M&F*M-F&F*
0DVWHU

*F&J&P*M&F&M-F&M*F*J-J&F0F&F-F*M-F&F*
6ODYH

*F&J&P*M&F&M-F&M*F&J-J*F&F-F0F*M-F&F*

7R�FRQILJXUH� WKH�QHWZRUN�FRPPXQLFDWLRQV�FRUUHFWO\�� WKH�FUDGOH�FRQQHFWHG� WR� WKH�+RVW�PXVW�EH

FRQILJXUHG� DV� WKH� 0DVWHU� DQG� DOO� RWKHU� FUDGOHV� FRQQHFWHG� WR� WKH� PXOWLGURS� OLQH� PXVW� EH

FRQILJXUHG�DV�6ODYHV�

$IWHU�UHDGLQJ�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH��\RX�PXVW�SRZHU�WKH�FUDGOH�V��RII�DQG�WKHQ
RQ�DJDLQ�IRU�WKH�FRQILJXUDWLRQ�WR�EH�UHFRJQL]HG�



6\VWHP�&RQILJXUDWLRQ�������

GUN

PARAMETERS



�������6\VWHP�&RQILJXUDWLRQ

*81
23(5$7,1*�3$5$0(7(56

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

 �)ROORZ�WKH�SURFHGXUH�JLYHQ�IRU�WKLV�FRGH�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

3$5$0(7(56 '()$8/7

GLVDEOHG

����VHF�

GLVDEOHG

GLVDEOHG7,0(�67$03,1*�'(/,0,7(5

7,0(�67$03,1*�)250$7

&2'(�,'(17,),(5

5$',2�7,0(287

6(7�'$7(�$1'�7,0(



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* *XQ�2SHUDWLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

&2'(�,'(17,),(5

GLVDEOHG

*F&J&P&M*F&M&M&F*M&J-F*J*F-F&M*M-F&F* $,0�VWDQGDUG

'$7$/2*,&�VWDQGDUG *F&J&P&M*F&M&M&F*M*J-J&F-F*F&M*M-F&F*
*F&J&P&M*F&M&M&F*M&J-J*F-F&F*M*M-F&F*

)RU�PRUH�GHWDLOV��VHH�SDU��������

5$',2�7,0(287

*F&J&P*M&F&M*M&F&M*J-J&F*M-F&F*
5HDG���QXPEHUV�LQ�WKH�UDQJH���������

���� �GLVDEOHV�5DGLR�7LPHRXW��DOZD\V�RQ��
����WR� ���� �WLPHRXW�IURP������WR����VHFRQGV�

)RU�PRUH�GHWDLOV�DERXW�GHIDXOW�YDOXHV��VHH�SDU��������

6(7�'$7(�$1'�7,0(

VHW�WLPH

*F&J&P*M&F&M&F*M&M*J&M&J*M-F&F*
5HDG���QXPEHUV�IRU�++00

VHW�GDWH

*F&J&P*M&F&M&M*F&M&F*J-J*M-F&F*
5HDG���QXPEHUV�IRU�''00<<



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* *XQ�2SHUDWLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

7,0(�67$03,1*�)250$7

GLVDEOHG

*F&J&P*M&F&M&M*F-F&J-F*J&P*J&F*M-F&F*
KRXU�PLQXWHV�VHFRQGV

PRQWK�GD\�\HDU

*F&J&P*M&F&M&M*F-F&J-J*F0F-F&F*M-F&F*
KRXU�PLQXWHV�VHFRQGV

GD\�PRQWK�\HDU

*F&J&P*M&F&M&M*F-F*J-J&F&F&J0J*M-F&F*
KRXU�PLQXWHV�VHFRQGV

*F&J&P*M&F&M&M*F-F*J&F-J&F0J&J*M-F&F*
PRQWK�GD\�\HDU

*F&J&P*M&F&M&M*F-F*J&J-F0F&J&J*M-F&F*
GD\�PRQWK�\HDU

*F&J&P*M&F&M&M*F-F*F-J&J*F*F0F*M-F&F*
)RU�PRUH�GHWDLOV��VHH�SDU��������

7,0(�67$03,1*�'(/,0,7(5

GLVDEOHG

*F&J&P*M&F&M&F-F*M&J-F*J*J&F&P*M-F&F*
VHOHFW�GHOLPLWHU

*F&J&P*M&F&M&F-F*M&J-J*F&M0F&F*M-F&F*
5HDG���+(;�FKDUDFWHUV�LQ�WKH�UDQJH����)(

)RU�PRUH�GHWDLOV��VHH�SDU��������



6\VWHP�&RQILJXUDWLRQ�������

5($',1*�3$5$0(7(56

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

 �)ROORZ�WKH�SURFHGXUH�JLYHQ�IRU�WKLV�FRGH�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

3$5$0(7(56 '()$8/7

OHYHO

���VHF�

�

���VHF�

GLVDEOHG

��KRXUV

HQDEOHG

KLJK

�

75,**(5�6,*1$/

75,**(5�7,0(287

5($'6�3(5�&<&/(

6$)(7<�7,0(

6,1*/(�6725(

32:(5�2))�7,0(287

%((3(5�,17(16,7<

%((3(5�721(

*22'�75$160,66,21�%((3



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 5HDGLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�FRQILJXUDWLRQ

75,**(5�6,*1$/

WULJJHU�DFWLYH�OHYHO

*F&J&P&M&F*M&F&M*M&J-F*J&F-M*F*M-F&F* WULJJHU�DFWLYH�SXOVH

*F&J&P&M&F*M&F&M*M&J-J*F*F&M-F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�

75,**(5�7,0(287

DXWR�RII�WLPHRXW

*F&J&P&M&F*M&F*M&M&J&M*J*M-F&F*
5HDG���QXPEHUV�LQ�WKH�UDQJH�������

��� � GLVDEOHV�WKH�WULJJHU�WLPHRXW
������ � FRUUHVSRQGV�WR�D�PD[�����VHF��GHOD\�DIWHU�WKH�WULJJHU

SUHVV�EHIRUH�WXUQLQJ�WKH�ODVHU�RII�DXWRPDWLFDOO\�

6HH�SDU��������IRU�GHWDLOV�

5($'6�3(5�&<&/(

RQH�UHDG�SHU�F\FOH

*F&J&P&M&F*M&M&M*F&J-F*J*M&F-F*M-F&F* PXOWLSOH�UHDGV�SHU�F\FOH

*F&J&P&M&F*M&M&M*F&J-J*F*F-F-F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�

6$)(7<�7,0(

VDIHW\�WLPH

*F&J&P&M&F*M&M*F&M&J*J&M*M-F&F*
/LPLWV�VDPH�FRGH

FRQVHFXWLYH�UHDGLQJ�

5HDG���QXPEHUV�LQ�WKH�UDQJH�������
��� � QR� VDPH� FRGH� FRQVHFXWLYH� UHDGLQJ� XQWLO� UHDGHU

LV�UHPRYHG��QR�GHFRGLQJ��IRU�DW�OHDVW�����PV�
���WR ��� � WLPHRXW� IURP� ��� WR� ���� VHFRQGV� EHIRUH� D

FRQVHFXWLYH�UHDG�RQ�VDPH�FRGH�

6HH�SDU��������IRU�GHWDLOV�



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 5HDGLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

6,1*/(�6725(

GLVDEOHG

*F&J&P*M&F&M&M-F*F*J-J&F0F&J&J*M-F&F* HQDEOHG

*F&J&P*M&F&M&M-F*F*J&F-J*F*F0F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�

32:(5�2))�7,0(287

SRZHU�RII�WLPHRXW

*F&J&P*M&F&M-F-F*F&M&F*M*M-F&F*
5HDG���QXPEHUV�LQ�WKH�UDQJH�������

��� � GLVDEOHV�SRZHU�RII
�������� � GHOD\V� IURP� �� WR� ��� KRXUV

EHIRUH�LPSOHPHQWLQJ�SRZHU�RII

6HH�SDU��������IRU�GHWDLOV�

*22'�75$160,66,21�%((3

GLVDEOHG

*F&J&P*M&F&M&M-F*F&J-F*J&F&J0J*M-F&F* HQDEOHG

*F&J&P*M&F&M&M-F*F&J-J*F&F0J&J*M-F&F*



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 5HDGLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�FRQILJXUDWLRQ

%((3(5�,17(16,7<

EHHSHU�RII

*F&J&P&M&F*M*F&M&M&J-F*J-F*M&F*M-F&F* ORZ�LQWHQVLW\

PHGLXP�LQWHQVLW\ *F&J&P&M&F*M*F&M&M&J-J*F*J&P&F*M-F&F*
*F&J&P&M&F*M*F&M&M*J-J&F&F&P*J*M-F&F* KLJK�LQWHQVLW\

*F&J&P&M&F*M*F&M&M*J&F-J&P&F*J*M-F&F*

%((3(5�721(

WRQH��

*F&J&P&M&F*M*M&F&M&J-F*J-F0F&F*M-F&F* WRQH��

WRQH�� *F&J&P&M&F*M*M&F&M&J-J*F&F&J*P*M-F&F*
*F&J&P&M&F*M*M&F&M*J-J&F&J&P*F*M-F&F* WRQH��

*F&J&P&M&F*M*M&F&M*J&F-J&F*J&P*M-F&F*



6\VWHP�&RQILJXUDWLRQ�������

'(&2',1*�3$5$0(7(56

29(5)/2:�&21752/

,17(5',*,7�&21752/

,1.�635($'

3$5$0(7(56 '()$8/7

HQDEOHG

HQDEOHG

HQDEOHG

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

&$87,21

%HIRUH�FKDQJLQJ�WKHVH�SDUDPHWHU�YDOXHV
UHDG�WKH�GHVFULSWLRQV�LQ�SDU������



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* 'HFRGLQJ�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

,1.�635($'

GLVDEOHG

*F&J&P&F&M*M-M&F*F&J-F*J0F*F*F*M-F&F*
HQDEOHG

*F&J&P&F&M*M-M&F*F&J-J*F&M&F0F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�

29(5)/2:�&21752/

GLVDEOHG

*F&J&P&F&M*M-F&M*F&J-J*F&F&F0M*M-F&F*
HQDEOHG

*F&J&P&F&M*M-F&M*F&J-F*J*F*F0F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�

,17(5',*,7�&21752/

GLVDEOHG

*F&J&P&F&M*M-F&F*M&J-F*J0J&F&J*M-F&F*
HQDEOHG

*F&J&P&F&M*M-F&F*M&J-J*F*F0F*F*M-F&F*
6HH�SDU��������IRU�GHWDLOV�



6\VWHP�&RQILJXUDWLRQ�������

*81�',63/$<�3$5$0(7(56

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

 �)ROORZ�WKH�SURFHGXUH�JLYHQ�IRU�WKLV�FRGH�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6

3$5$0(7(56 '()$8/7

VPDOO

��VHF�

RII

QRUPDO

QRUPDO

',63/$<�)217�6,=(

',63/$<�7,0(287

',63/$<�%$&./,*+7

',63/$<�&2175$67

',63/$<�/2&$/�(&+2



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* *XQ�'LVSOD\�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

',63/$<�)217�6,=(

VPDOO�IRQW����[���

*F&J&P*M&F&M&F&M*M&J-F*J*F-M&F*M-F&F*
���[���FKDUDFWHUV�RQ�GLVSOD\ PHGLXP�IRQW����[���

*F&J&P*M&F&M&F&M*M&J-J*F-F&M*F*M-F&F*
ODUJH�IRQW�����[���� ���[���FKDUDFWHUV�RQ�GLVSOD\

*F&J&P*M&F&M&F&M*M*J-J&F-F*M&F*M-F&F*
��[���FKDUDFWHUV�RQ�GLVSOD\

',63/$<�7,0(287

WLPHRXW

*F&J&P*M&F&M&M&F*M&J*J&M*M-F&F*
5HDG���QXPEHUV�LQ�WKH�UDQJH�������

��� �GLVDEOHV�'LVSOD\�7LPHRXW��DOZD\V�RQ��
���WR���� �WLPHRXW�IURP���WR����VHFRQGV�

',63/$<�%$&./,*+7

EDFNOLJKW�RII

*F&J&P*M&F&M&M&M*F&J-F*J-M&F*F*M-F&F* EDFNOLJKW�RQ

*F&J&P*M&F&M&M&M*F*J&F-J&J&F*P*M-F&F*



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* *XQ�'LVSOD\�3DUDPHWHUV

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

',63/$<�&2175$67

OLJKWHU

*F&J&P*M&F&M&M-F*F*J-F&J0F&M&F*M-F&F* GDUNHU

*F&J&P*M&F&M&M-F*F-F*F-F-F&F0F*M-F&F*
5HDG�WKH�FRGH�XQWLO�WKH�GHVLUHG�FRQWUDVW�LV�UHDFKHG�

',63/$<�/2&$/�(&+2

1RUPDO

*F&J&P*M&F&M&F*F-M&J-F*J&F*P&J*M-F&F* &OHDU�GLVSOD\�DIWHU�GHFRGH

/RFDO�HFKR *F&J&P*M&F&M&F*F-M*J-J&F*J&F&P*M-F&F*
*F&J&P*M&F&M&F*F-M&J-J*F&P*F&J*M-F&F*

)RU�IXUWKHU�GHWDLOV��VHH�SDU��������



�������6\VWHP�&RQILJXUDWLRQ

&2'(�6(/(&7,21

����)$0,/<

&2'(����)$0,/<

&2'(�����)$0,/<

&2'(���

&2'$%$5�)$0,/<

($1�83&�)$0,/<

3$5$0(7(56 '()$8/7

($1���($1����83&�$�83&�(
FKHFN�GLJLW�WUDQVPLWWHG
QR�FRQYHUVLRQV

,QWHUOHDYHG����
FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ
YDULDEOH�OHQJWK�FRGH�������FKDUDFWHUV

6WDQGDUG�&RGH���
QR�FKHFN�GLJLW�FRQWURO
YDULDEOH�OHQJWK�FRGH�������FKDUDFWHUV

&RGH����

QRW�HQDEOHG

QRW�HQDEOHG

 �&KRRVH�RQO\�RQH�FRGH�IURP�HDFK�VHOHFWHG�JURXS

 �)ROORZ�WKH�SURFHGXUH�IRU�WKLV�FRGH�JURXS

�� 5HDG�FRQILJXUDWLRQ�FRGHV�IURP�WKH�GHVLUHG�JURXSV

�� 5HDG�WKH�(QWHU�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI�HDFK�SDJH�

�� 5HDG�WKH�([LW�DQG�6DYH�&RQILJXUDWLRQ�FRGH�21&(��DYDLODEOH�DW�WKH�WRS�RI

HDFK�SDJH�

72�&+$1*(�7+(�'()$8/7�9$/8(6



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

',6$%/(6�$//�&2'(�)$0,/,(6

*F&J&P&F&M*M-F*M&F&J-F*J&F0F&M*M-F&F*

127(
7KH�UHDGHU�DOORZV�XS�WR���FRGH�VHOHFWLRQV��7KLV�GRHV�QRW�OLPLW�WKH�QXPEHU�RI
&2'(6�HQDEOHG�WR����DV�LW�GHSHQGV�RQ�WKH�FRGH�IDPLO\�

21(�FRGH�IURP�($1�DQG�����IDPLOLHV

6,1*/(�6(/(&7,21

025(�FRGHV�IURP�&RGH������&RGH����DQG
&RGDEDU�IDPLOLHV

([DPSOH

��FRGH�VHOHFWLRQV�
�������,QWHUOHDYHG
�������,QGXVWULDO
���&RGH�������($1����
���&RGH����)XOO�$6&,,���&RGH���
���83&�$�83&�(

,Q�WKLV�VHFWLRQ�DOO�6,1*/(�FRGH�VHOHFWLRQV�DUH�XQGHUOLQHG�DQG�LQ�EROG�



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

($1�83&�)$0,/<

GLVDEOHV�WKH�IDPLO\

*F&J&P&F&M*M&F&M*M&J-F*J&F-F*M*M-F&F*
5HDG�D�VLQJOH�FRGH�RU�FRPELQDWLRQ�FRGH�VHOHFWLRQ

($1��

*F&J&P&F&M*M&F&M*M*J-J&F*F-F&M*M-F&F* ($1���

83&�$ *F&J&P&F&M*M&F&M*M-J&F*J&J*P&F*M-F&F*
*F&J&P&F&M*M&F&M*M&M*M&F&M*J&J*M-F&F* 83&�(

*F&J&P&F&M*M&F&M*M&M*F&M&M&J*J*M-F&F*
($1���($1����83&�$�83&�(
ZLWK�DQG�ZLWKRXW�$''�21

*F&J&P&F&M*M&F&M*M-F&J*J&F*J&P*M-F&F*
:,7+�$''�21

($1���($1����83&�$�83&�(

:,7+287�$''�21

($1���($1����83&�$�83&�( *F&J&P&F&M*M&F&M*M*F-J&J-F0F&F*M-F&F*
*F&J&P&F&M*M&F&M*M&J-J*F-F-F*F*M-F&F* ($1���($1���

($1���($1��� *F&J&P&F&M*M&F&M*M*J-F&J&F&J*P*M-F&F*
*F&J&P&F&M*M&F&M*M*J&F-J-F&F*M*M-F&F* 83&�$��83&�(

83&�$��83&�( *F&J&P&F&M*M&F&M*M-F*F-F&J&P*F*M-F&F*
*F&J&P&F&M*M&F&M*M*J&J-F-F*F&M*M-F&F*



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

($1��

*F&J&P&F&M*M&F&M*M*F&M&M*M&J&J*M-F&F*
($1���

*F&J&P&F&M*M&F&M*M*M&F&M&J*J-F*M-F&F*

83&�$

FKHFN�GLJLW�WUDQVPLVVLRQ

*F&J&P&J-J*F*J-J&F*M-F&F*

*F&J&P&F&M*M&F&M*M*M&M&F&J-J*F*M-F&F*

83&�(

QR�FKHFN�GLJLW�WUDQVPLVVLRQ

*F&J&P&J-F*J&J-J*F*M-F&F*

*F&J&P&F&M*M&F&M*M&F*F-M*J&J-F*M-F&F*

&219(56,21�237,216

83&�(�WR�83&�$�FRQYHUVLRQ

*F&J&P&F&M*M&F&M*M&F&M*M&F0M&F*M-F&F* 83&�(�WR�($1����FRQYHUVLRQ

83&�$�WR�($1����FRQYHUVLRQ *F&J&P&F&M*M&F&M*M&M&F*M&F-F0F*M-F&F*
*F&J&P&F&M*M&F&M*M&M&M*F0F&F-F*M-F&F* ($1���WR�($1����FRQYHUVLRQ

*F&J&P&F&M*M&F&M*M&F*M&M*J*J*F*M-F&F*

($1�83&�&+(&.�',*,7�7;�6(/(&7,216

)RU�HDFK�FRGH�W\SH�LQ�WKLV�IDPLO\�\RX�FDQ�FKRRVH�WR�WUDQVPLW�WKH�FKHFN�GLJLW�RU�QRW



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

����)$0,/<

GLVDEOHV�WKH�IDPLO\

*F&J&P&F&M*M&M&M*F&J-F*J*F&M-F*M-F&F*
c� 5HDG�WKH�GHVLUHG�IDPLO\�FRGH d 5HDG�D�FKHFN�GLJLW�VHOHFWLRQ

,QWHUOHDYHG����

*F&J&P&F&M*M&M&M*F&J-J*F*F-M&F*M-F&F* QR�FKHFN�GLJLW�FRQWURO

*F&J&P&J-J*F*J-J&F*M-F&F*
1RUPDO��������%DUV�

*F&J&P&F&M*M&M&M*F*J-J&F-F&M*F*M-F&F* FKHFN�GLJLW�FRQWURO�DQG
WUDQVPLVVLRQ

*F&J&P*J-J&F*J&F-J*M-F&F*
,QGXVWULDO������,$7$�

*F&J&P&F&M*M&M&M*F*J&F-J-F*M&F*M-F&F* FKHFN�GLJLW�FRQWURO
ZLWKRXW�WUDQVPLVVLRQ

*F&J&P*J&F-J*J&J-F*M-F&F*
0DWUL[��������%DUV�

*F&J&P&F&M*M&M&M*F*J&J-F*J&P&F*M-F&F*
e� 5HDG���QXPEHUV

IRU�WKH�FRGH�OHQJWK�ZKHUH�7KH�SKDUPDFHXWLFDO�FRGH�EHORZ�LV�SDUW�RI� WKH
���� IDPLO\� EXW� KDV� QR� FKHFN� GLJLW� QRU� FRGH
OHQJWK�VHOHFWLRQV�

&RGH�&,3�+5

*F&J&P&F&M*M&M&M*F*F-J&J&F&P*J*M-F&F*
)UHQFK�SKDUPDFHXWLFDO�FRGH

)LUVW���GLJLWV� �PLQLPXP�FRGH�OHQJWK�
6HFRQG���GLJLWV� �PD[LPXP�FRGH�OHQJWK�
7KH�PD[LPXP�FRGH�OHQJWK�LV����FKDUDFWHUV�
7KH� PLQLPXP� FRGH� OHQJWK� PXVW� DOZD\V� EH
OHVV�WKDQ�RU�HTXDO�WR�WKH�PD[LPXP�
([DPSOHV�
����� � YDULDEOH� IURP� �� WR� ��� GLJLWV� LQ� WKH

FRGH�
����� � ���GLJLW�FRGH�OHQJWK�RQO\�



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

&2'(����)$0,/<

GLVDEOHV�WKH�IDPLO\

*F&J&P&F&M*M&M&F*M&J-F*J&M-F*F*M-F&F*
c� 5HDG�WKH�GHVLUHG�IDPLO\�FRGH

6WDQGDUG�&RGH���

7KH�SKDUPDFHXWLFDO�FRGHV�EHORZ�DUH�SDUW
RI� WKH�&RGH���� IDPLO\�EXW�KDYH�QR�FKHFN
GLJLW�VHOHFWLRQV�

&RGH�&,3��*F&J&P&F&M*M&M&F*M&J-J*F*M&F-F*M-F&F*

)XOO�$6&,,�&RGH���
*F&J&P&F&M*M&M&F*M*J&F-J-M&F*F*M-F&F*

)UHQFK�SKDUPDFHXWLFDO�FRGH

&RGH���*F&J&P&F&M*M&M&F*M*J-J&F*F-F-F*M-F&F*
*F&J&P&F&M*M&M&F*M*J&J-F-M*F&F*M-F&F*

,WDOLDQ�SKDUPDFHXWLFDO�FRGH

d 5HDG�D�FKHFN�GLJLW�VHOHFWLRQ

&+(&.�',*,7�7$%/(

&2'(�/(1*7+��RSWLRQDO�

7KH�FRGH� OHQJWK�VHOHFWLRQ� LV�YDOLG� IRU� WKH
HQWLUH�&RGH����IDPLO\�

QR�FKHFN�GLJLW�FRQWURO

*F&J&P&J-J*F*J-J&F*M-F&F*
FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ

*F&J&P*J-J&F*J&F-J*M-F&F*
FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ

*F&J&P*J&F-J*J&J-F*M-F&F*

VHW�FRGH�OHQJWK

*F&J&P&F&M*M&M&F*M*J&M&J-J*J&F*M-F&F*
5HDG� �� QXPEHUV� IRU� WKH� FRGH� OHQJWK
ZKHUH�

)LUVW���GLJLWV� �PLQLPXP�FRGH�OHQJWK�

6HFRQG���GLJLWV� �PD[LPXP�FRGH�OHQJWK�

7KH� PD[LPXP� FRGH� OHQJWK� LV� ��
FKDUDFWHUV�� 7KH� PLQLPXP� FRGH� OHQJWK
PXVW�DOZD\V�EH� OHVV� WKDQ�RU�HTXDO� WR� WKH
PD[LPXP�

([DPSOHV�

����� � YDULDEOH�IURP���WR����GLJLWV� LQ� WKH
FRGH�

����� ����GLJLW�FRGH�OHQJWK�RQO\�



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

�������6\VWHP�&RQILJXUDWLRQ

&2'(�����)$0,/<

GLVDEOHV�WKH�IDPLO\

*F&J&P&F&M*M*M&M&F&J-F*J*J&P&F*M-F&F*
&RGH����

*F&J&P&F&M*M*M&M&F&J-J*F&J-J*F-J*J&F*M-F&F* ($1����

FRQWURO�ZLWKRXW�WUDQVPLVVLRQ�RI�FKHFN�GLJLW

*F&J&P&F&M*M*M&M&F*J-J&F&J-J*F*M*F*F*M-F&F*
FRQWURO�ZLWKRXW�WUDQVPLVVLRQ�RI�FKHFN�GLJLW

&2'(���

GLVDEOHV�WKH�FRGH

*F&J&P&F&M*M&F*M-F&J-F*J&J&F*P*M-F&F* &RGH���

*F&J&P&F&M*M&F*M-F&J-J*F&P&J*F*M-F&F*
FRQWURO�ZLWKRXW�WUDQVPLVVLRQ�RI�FKHFN�GLJLW



(QWHU�FRQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F* &RGH�6HOHFWLRQ

([LW�DQG�6DYH�FRQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*

6\VWHP�&RQILJXUDWLRQ�������

&2'$%$5�)$0,/<

GLVDEOHV�WKH�IDPLO\

*F&J&P&F&M*M&F*M&M&J-F*J*F-F&M*M-F&F*
)RU�6WDQGDUG�&RGDEDU�

c 5HDG�WKH�GHVLUHG�HTXDOLW\�FRQWURO�FRGH d 5HDG�D�VWDUW�VWRS�WUDQVPLVVLRQ�VHOHFWLRQ

6WDQGDUG�&RGDEDU

*F&J&P&F&M*M&F*M&M&J-J*F&J-J*F*J&F-J*M-F&F* QR�WUDQVPLVVLRQ

QR�VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO

*F&J&P&J-J*F*J-J&F*M-F&F*
6WDQGDUG�&RGDEDU

*F&J&P&F&M*M&F*M&M&J-J*F*J-J&F-F*F-F*M-F&F* WUDQVPLVVLRQ

VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO

*F&J&P*J-J&F*J&F-J*M-F&F*
7KH�&RGDEDU�$%&�FRGH�EHORZ�XVHV�D�IL[HG�VWDUW�VWRS�FKDUDFWHU�WUDQVPLVVLRQ�VHOHFWLRQ�

&RGDEDU�$%&

*F&J&P&F&M*M&F*M&M*J-J&F&J-J*F*J-J&F*J&J&M*M-F&F*
QR�VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO

EXW�WUDQVPLVVLRQ�

&2'(�/(1*7+��RSWLRQDO�

7KH�FRGH�OHQJWK�VHOHFWLRQ�LV�YDOLG�IRU�WKH�HQWLUH�&RGDEDU�IDPLO\�

VHW�FRGH�OHQJWK

*F&J&P&F&M*M&F*M&M*J&M&J&F&M*M*M-F&F*

5HDG���QXPEHUV�IRU�WKH�FRGH�OHQJWK�ZKHUH�

)LUVW���GLJLWV� �PLQLPXP�FRGH�OHQJWK�

6HFRQG���GLJLWV� �PD[LPXP�FRGH�OHQJWK�

7KH� PD[LPXP� FRGH� OHQJWK� LV� ��� FKDUDFWHUV�� 7KH� PLQLPXP� FRGH
OHQJWK�PXVW�DOZD\V�EH�OHVV�WKDQ�RU�HTXDO�WR�WKH�PD[LPXP�

([DPSOHV�

����� � YDULDEOH�IURP���WR����GLJLWV�LQ�WKH�FRGH�
����� ����GLJLW�FRGH�OHQJWK�RQO\�



�������6\VWHP�&RQILJXUDWLRQ



'$7$/2*,& '//�����5�20�����5�6<67(0

5HIHUHQFHV������

�� 5()(5(1&(6

���� 56����3$5$0(7(56

������ +DQGVKDNLQJ

+DUGZDUH�KDQGVKDNLQJ��576�&76�

7KH�576�OLQH� LV�DFWLYDWHG
E\� WKH� GHFRGHU� EHIRUH
WUDQVPLWWLQJ� D� FKDUDFWHU�
7UDQVPLVVLRQ� LV� SRVVLEOH
RQO\� LI� WKH� &76� OLQH
�FRQWUROOHG�E\�WKH�+RVW��LV
DFWLYH�

6RIWZDUH�KDQGVKDNLQJ��;21�;2))�

'XULQJ� WUDQVPLVVLRQ�� LI� WKH� +RVW
VHQGV� WKH� ;2))� FKDUDFWHU� ���
+H[��� WKH� GHFRGHU� LQWHUUXSWV� WKH
WUDQVPLVVLRQ� ZLWK� D� PD[LPXP
GHOD\� RI� RQH� FKDUDFWHU� DQG� RQO\
UHVXPHV� ZKHQ� WKH� ;21
FKDUDFWHU�����+H[��LV�UHFHLYHG�

������ 5;�7LPHRXW

7KH� WLPHRXW� LQ� GDWD� UHFHSWLRQ� FDQ� EH� XVHG� WR� DXWRPDWLFDOO\� HQG� GDWD
UHFHSWLRQ�DIWHU�WKH�VSHFLILHG�SHULRG�RI� WLPH�� ,I�QR�FKDUDFWHU� LV�UHFHLYHG�IURP
WKH� +RVW�� DIWHU� WKH� WLPHRXW� H[SLUHV�� DQ\� LQFRPSOHWH� VWULQJ� �DQ\� VWULQJ� QRW
WHUPLQDWHG�E\��&5!�� LV� IOXVKHG� IURP�WKH�&UDGOH� UHFHLYH�EXIIHU�DQG� LI�EHLQJ
FRQILJXUHG��WKH�&UDGOH�H[LWV�FRQILJXUDWLRQ�PRGH�

576�&76�KDQGVKDNLQJ

;21�;2))�KDQGVKDNLQJ

576

7UDQVPLWWHG�GDWD 7UDQVPLWWHG�GDWD

7;

&76
+RVW�EXV\

6LJQDOV�DW
(,$�OHYHOV

+RVW�UHDG\+RVW�EXV\

;21;2))

5;

7UDQVPLWWHG�GDWD7UDQVPLWWHG�GDWD

7;



'//�����5�20�����5�6<67(0 '$7$/2*,&

������5HIHUHQFHV

���� :('*(�3$5$0(7(56

������ ,%0�$7���$OW�0RGH�,QWHUIDFH

7KH� ,%0� $7� �� $OW� 0RGH� LQWHUIDFH� DOORZV� EDUFRGHV� VHQW� WR� WKH� 3&� WR� EH
LQWHUSUHWHG� FRUUHFWO\� LQGHSHQGHQWO\� IURP� WKH� .H\ERDUG� QDWLRQDOLW\� XVHG�
WKHUHIRUH�QR�NH\ERDUG�QDWLRQDOLW\�VHOHFWLRQ�LV�UHTXLUHG�

:KHQ�VHOHFWLQJ� WKH� ,%0�$7� ��$OW�0RGH� LQWHUIDFH��PDNH�VXUH� WKH�1XP� ORFN
SDUDPHWHU�VHOHFWLRQ�PDWFKHV�WKH�1XP�ORFN�NH\�VWDWXV�RQ�\RXU�NH\ERDUG�

������ ,QWHU�FKDUDFWHU�'HOD\

:KHQ� ,%0� 685(�� LQWHUIDFH� LV� VHOHFWHG�� WKH� GHIDXOW� YDOXH� IRU� WKH� ,QWHU�
FKDUDFWHU�'HOD\� LV� IRUFHG�WR���PVHF��:LWK�WKLV� LQWHUIDFH�QR� ORZHU�YDOXH�FDQ
EH�SURJUDPPHG�IRU�WKLV�SDUDPHWHU�

���� 3(1�(08/$7,21�3$5$0(7(56

������ 0LQLPXP�2XWSXW�3XOVH

7KLV� SDUDPHWHU� VHWV� WKH� GXUDWLRQ� RI� WKH� RXWSXW� SXOVH� FRUUHVSRQGLQJ� WR� WKH
QDUURZHVW� HOHPHQW� LQ� WKH� EDUFRGH�� ,Q� WKLV� ZD\� WKH� FRGH� UHVROXWLRQ� LV
FRQWUROOHG�E\� WKH� VLJQDO� VHQW� WR� WKH�GHFRGHU�� LQGHSHQGHQWO\� RI� WKH� SK\VLFDO
UHVROXWLRQ�RI�WKH�FRGH�UHDG�

7KH�VKRUWHVW�SXOVH������PV��FRUUHVSRQGV�WR�D�KLJK�UHVROXWLRQ�FRGH�HPXODWLRQ
DQG�WKHUHIRUH�D�VKRUWHU�WUDQVIHU�VSHHG�WR�WKH�GHFRGHU��IRU�GHFRGHUV�DEOH�WR
ZRUN� RQ�KLJK� UHVROXWLRQ� FRGHV��� /LNHZLVH�� ORQJHU� SXOVHV� FRUUHVSRQG� WR� ORZ
UHVROXWLRQ� FRGH� HPXODWLRQ� DQG� WKHUHIRUH� D� ORQJHU� WUDQVIHU� WLPH� WR� WKH
GHFRGHU�

������ 2YHUIORZ

7KLV�SDUDPHWHU�JHQHUDWHV�D�ZKLWH�VSDFH�EHIRUH�WKH�ILUVW�EDU�DQG�DIWHU�WKH�ODVW
EDU�RI�WKH�FRGH��7KH�VHOHFWLRQV�DUH�DV�IROORZV�



'$7$/2*,& '//�����5�20�����5�6<67(0

5HIHUHQFHV������

QDUURZ  VSDFH����WLPHV�WKH�PLQLPXP�RXWSXW�SXOVH�

PHGLXP  VSDFH����WLPHV�WKH�PLQLPXP�RXWSXW�SXOVH�

ZLGH�  VSDFH����WLPHV�WKH�PLQLPXP�RXWSXW�SXOVH�

������ 2XWSXW�DQG�,GOH�/HYHOV

7KH� IROORZLQJ� VWDWH� GLDJUDPV� GHVFULEH� WKH� GLIIHUHQW� RXWSXW� DQG� LGOH� OHYHO
FRPELQDWLRQV�IRU�3HQ�HPXODWLRQ�

287387���1RUPDO

,'/(���1RUPDO

287387���1RUPDO

,'/(���,QYHUWHG

287387���,QYHUWHG

,'/(���1RUPDO

287387���,QYHUWHG

,'/(���,QYHUWHG

EDU

VSDFH
ZKLWH

EODFN

EDUFRGH�RXWSXW

LGOH

EDU

VSDFH
ZKLWH

EODFN

EDUFRGH�RXWSXW

LGOH

EDU

VSDFH
ZKLWH

EODFN
EDUFRGH�RXWSXW

LGOH

EDU

VSDFH
ZKLWH

EODFN
EDUFRGH�RXWSXW

LGOH

2XWSXW�DQG�,GOH�/HYHOV

���� &5$'/(�$1'�*81�23(5$7,1*�3$5$0(7(56

������ 2XWSXW�'DWD�)RUPDW

7KH�RXWSXW�GDWD�IRUPDW�WRZDUGV�WKH�+RVW�LV�
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+HDGHU�7HUPLQDWRU�6HOHFWLRQ

7KH�KHDGHU�WHUPLQDWRU�VHOHFWLRQ�LV�QRW�HIIHFWHG�E\�WKH�UHDGLQJ�RI�WKH�UHVWRUH
GHIDXOW�FRGH�
,Q� IDFW�� KHDGHU� DQG� WHUPLQDWRU� GHIDXOW� YDOXHV� GHSHQG� RQ� WKH� LQWHUIDFH
VHOHFWLRQ�

56����� QR�KHDGHU��WHUPLQDWRU�&5�/)
:('*(�� QR�KHDGHU��WHUPLQDWRU�&5

7KHVH�GHIDXOW�YDOXHV�DUH�DOZD\V� UHVWRUHG� WKURXJK� WKH� UHDGLQJ�RI�56����RU
:('*(�LQWHUIDFH�VHOHFWLRQ�FRGH��VWHS����RI�WKH�6\VWHP�6WDUW�8S�SURFHGXUH�
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*XQ�&UDGOH�$GGUHVV�6WDPSLQJ

,W�LV�SRVVLEOH�WR�LQFOXGH�WKH�JXQ�DQG�FUDGOH�DGGUHVVHV�LQ�WKH�PHVVDJH�VHQW�WR
WKH� KRVW�� 7KH� *XQ� $GGUHVV� 6WDPSLQJ� DQG� WKH� &UDGOH� $GGUHVV� 6WDPSLQJ
SDUDPHWHUV�FRQVLVW�RI�D���GLJLW�QXPEHU�LQ�WKH�UDQJH�����WR�����
)RU�PHVVDJH�RXWSXW�IRUPDW��UHIHU�WR�WKH�H[DPSOH�RQ�SDJH�����

*XQ�&UDGOH�$GGUHVV�'HOLPLWHU

7KH�$GGUHVV�'HOLPLWHUV�DOORZ�D�FKDUDFWHU�WR�EH�LQFOXGHG�WR�VHSDUDWH�WKH�*XQ
DQG�&UDGOH�$GGUHVV�VWDPSLQJ�ILHOGV�IURP�WKH�QH[W�ILHOGV�LQ�WKH�PHVVDJH��$Q\
FKDUDFWHU�FDQ�EH�LQFOXGHG�LQ�WKH�KH[DGHFLPDO�UDQJH�IURP����WR�)(�
)RU�PHVVDJH�RXWSXW�IRUPDW��UHIHU�WR�WKH�H[DPSOH�RQ�SDJH�����

7LPH�6WDPSLQJ�)RUPDW

7KH�7LPH�6WDPSLQJ�SDUDPHWHU�VHWV�WKH�IRUPDW�IRU�KRXU�DQG�GDWH�LQIRUPDWLRQ��,W
FRQVLVWV�RI���RU���JURXSV�RI�QXPEHUV��HDFK�RQH�PDGH�XS�RI���GHFLPDO�GLJLWV�

)RU�H[DPSOH��VHWWLQJ�WKH�+RXU�0LQXWHV�6HFRQGV�0RQWK�'D\�<HDU�IRUPDW��WKH
LQIRUPDWLRQ����������RQ�-XQH����������ZLOO�EH�IRUPDWWHG�DV��������������

7LPH�6WDPSLQJ�'HOLPLWHU

7KH�7LPH�6WDPSLQJ�'HOLPLWHU�DOORZV�D�FKDUDFWHU�WR�EH�LQFOXGHG�WR�VHSDUDWH
WKH�7LPH�6WDPSLQJ� ILHOG� IURP� WKH�QH[W� ILHOG� LQ� WKH�PHVVDJH��$Q\�FKDUDFWHU
FDQ�EH�LQFOXGHG�LQ�WKH�KH[DGHFLPDO�UDQJH�IURP����WR�)(�
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$,0� VWDQGDUG� LGHQWLILHUV
DUH� QRW� GHILQHG� IRU� DOO
FRGHV�
WKH� ;� LGHQWLILHU� LV
DVVLJQHG� WR� WKH� FRGH� IRU
ZKLFK� WKH�VWDQGDUG� LV�QRW
GHILQHG�
\� YDOXH� GHSHQGV� RQ� WKH
VHOHFWHG� RSWLRQV� �FKHFN
GLJLW� WHVWHG� RU� QRW�� FKHFN
GLJLW�W[�RU�QRW��HWF���

������ 5DGLR�7LPHRXW

$IWHU� D� FRGH� KDV� EHHQ� UHDG� DQG� WUDQVPLWWHG�� WKH� UDGLR� UHPDLQV� DFWLYH� IRU� WKH
DPRXQW�RI� WLPH�VHW�E\�WKH�5DGLR�7LPHRXW�SDUDPHWHU��7KLV� LV�SDUWLFXODUO\�XVHIXO
ZKHQ�WKH�+RVW�LV�H[SHFWHG�WR�VHQG�D�UHSO\�PHVVDJH�WR�WKH�JXQ��7KLV�SDUDPHWHU
GHSHQGV� KHDYLO\� RQ� WKH� DSSOLFDWLRQ� DQG� LV� WKHUHIRUH� SURYLGHG� KHUH� IRU� V\VWHP
RSWLPL]DWLRQ�DFFRUGLQJ�WR�\RXU�DSSOLFDWLRQ�

7KH�GHIDXOW�YDOXH�IRU�WKLV�SDUDPHWHU�LV������DERXW�����VHF����7KLV�LV�D�UHDVRQDEOH
YDOXH� IRU�PRVW� DSSOLFDWLRQV�� EXW� LW� FRXOG�QHHG� WR�EH� FKDQJHG�DFFRUGLQJ� WR� WKH
IROORZLQJ�FRQVLGHUDWLRQV�
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x� ,I� \RXU� DSSOLFDWLRQ� GRHV� QRW� UHTXLUH� WKH� KRVW� WR� VHQG�PHVVDJHV� WR� WKH
JXQ�V����ZKLFK�LV�WUXH�IRU�DOO�:HGJH�DSSOLFDWLRQV���WKH�EHVW�VHWWLQJ�IRU�WKH
UDGLR�WLPHRXW�LV�WKH�PLQLPXP�YDOXH������ZKLFK�LV�DERXW������RI�D�VHFRQG�
7KLV�DOORZV�PD[LPXP�EDWWHU\�DXWRQRP\�

x� :KHQ�\RXU�DSSOLFDWLRQ�UHTXLUHV�EL�GLUHFWLRQDO�FRPPXQLFDWLRQV��WKH�UDGLR
WLPHRXW�PXVW�EH�VHW�DFFRUGLQJ�WR�WKH�QXPEHU�RI�JXQV�DQG�WKH�DPRXQW�RI
WUDIILF�VR�WKDW�QR�PHVVDJHV�DUH�ORVW�

127(

6HWWLQJ�WKH�5DGLR�7LPHRXW�WR�����FDXVHV�WKH�UDGLR�WR�DOZD\V
EH�21��,I�\RX�GR�WKLV��WKH�JXQ�ZLOO�DFFHSW�PHVVDJHV�IURP�WKH
KRVW�DW�DQ\�WLPH��EXW�WKH�EDWWHULHV�ZLOO�GLVFKDUJH�TXLFNO\�

���� 5($',1*�3$5$0(7(56

������ 7ULJJHU�6LJQDO

7ULJJHU�VLJQDO�LV�XVHIXO�WR�GHWHUPLQH�WKH�PRGDOLW\�RI�WKH�UHDGHU�21�VWDWH�

x� WULJJHU� OHYHO�� WKH� UHDGHU�JRHV�21�ZKHQ� WKH� WULJJHU� LV�SUHVVHG�DQG�JRHV
2))�ZKHQ�LW�LV�UHOHDVHG�

x� WULJJHU�SXOVH��WKH�UHDGHU�JRHV�21�DW�WKH�ILUVW�WULJJHU�SUHVV�DQG�JRHV�2))
RQO\�DW�D�VHFRQG�SUHVV�

������ 7ULJJHU�7LPHRXW

:KHQ� WKLV� WLPHRXW� LV� VHOHFWHG�� WKH� UHDGHU� ZKLFK� LV� WULJJHUHG� 21� EXW� QRW
GHFRGLQJ�WXUQV�WKH�ODVHU�2))�DXWRPDWLFDOO\�DIWHU�WKH�GHVLUHG�SHULRG�RI�WLPH�

������ 5HDGV�SHU�&\FOH

$�UHDGLQJ�F\FOH�GHSHQGV�RQ�WKH�WULJJHU�VLJQDO�VHOHFWLRQ��VHH�SDU���������DQG
RQ�WKH�WULJJHU�WLPHRXW�VHOHFWLRQ��VHH�SDU���������

:KHQ�RQH�UHDG�SHU�F\FOH� LV�VHOHFWHG��WKH�VFDQQHU�WXUQV�RII�DV�VRRQ�DV�D�YDOLG
FRGH�LV�GHFRGHG��7R�WXUQ�WKH�UHDGHU�RQ�DJDLQ��UHOHDVH�DQG�DJDLQ�SUHVV�WKH�WULJ�
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JHU�LQ�FDVH�WKH�VFDQQHU�LV�RSHUDWLQJ�LQ�µWULJJHU�OHYHO�PRGH¶��SXOO�WKH�WULJJHU�LI�WKH
UHDGHU�LV�RSHUDWLQJ�LQ�µWULJJHU�SXOVH�PRGH¶�

:KHQ�PXOWLSOH�UHDGV�SHU�F\FOH�LV�VHOHFWHG��WKH�VFDQQHU�WXUQV�RII�DIWHU�D�JRRG�GH�
FRGLQJ�IRU�WKH�WLPH�QHFHVVDU\�WR�WUDQVPLW�WKH�FRGH�DQG�DFWLYDWH�WKH�EHHSHU��WKHQ
LW�WXUQV�RQ�DJDLQ��7KH�VFDQQHU�WXUQV�RII�DIWHU�D�WULJJHU�SUHVV�DFFRUGLQJ�WR�WKH�µWULJ�
JHU�VLJQDO¶�VHOHFWLRQ�RU�ZKHQ�WKH�WLPHRXW�H[SLUHV�

7KH� 6DIHW\� 7LPH� SDUDPHWHU� FDQ� EH� XVHG� LQ� WKLV� FDVH� WR� DYRLG� XQZDQWHG
PXOWLSOH�UHDGLQJ�RI�WKH�VDPH�FRGH��VHH�VDIHW\�WLPH�EHORZ�

������ 6DIHW\�7LPH

6DIHW\� WLPH�SUHYHQWV� WKH�GHYLFH� IURP�LPPHGLDWHO\�GHFRGLQJ� WKH�VDPH�FRGH
PRUH�WKDQ�RQFH��6DPH�FRGH�FRQVHFXWLYH�UHDGLQJ�FDQ�EH�GLVDEOHG�UHTXLULQJ
WKH�UHDGHU�WR�EH�UHPRYHG�IURP�WKH�FRGH��QR�GHFRGLQJ��IRU�DW�OHDVW�����PV��RU
D� WLPHRXW�FDQ�EH�VHW�XS� WR�����VHFRQGV�EHIRUH� WKH�GHFRGHU�ZLOO�DFFHSW� WKH
VDPH�FRGH��5HDGLQJ�LV�LPPHGLDWH�LI�WKH�FRGH�FKDQJHV�

������ 6LQJOH�6WRUH

:KHQ� VLQJOH�VWRUH� PRGH� LV� HQDEOHG�� LI� WKH� '//�����5� IDLOV� WR� WUDQVPLW� D
FRGH�WR�WKH�FUDGOH��LW�HQWHUV�D�VSHFLDO�RSHUDWLQJ�PRGH�WKDW�SUHYHQWV�WKH�XVHU
IURP�UHDGLQJ�EDUFRGHV��:KHQ�VXFK�RSHUDWLQJ�PRGH�LV�HQWHUHG��WKH�WULJJHU�QR
ORQJHU�HQDEOHV�EDUFRGH� UHDGLQJ�EXW� LV�XVHG� WR� UHWU\� WKH� WUDQVPLVVLRQ� LWVHOI�
2QFH�WKH�WUDQVPLVVLRQ�LV�VXFFHVVIXO�WKH�JXQ�UHWXUQV�WR�WKH�VWDQGDUG�PRGH�

6LQJOH�VWRUH�PD\�EH�XVHIXO�LI�\RX�RIWHQ�UHDG�FRGHV�DW�WKH�OLPLW�RI�WKH�FRYHUDJH
DUHD�DQG�WKHUH�LV�D�FKDQFH�WKDW�FRGH�WUDQVPLVVLRQ�FDQ�IDLO�� ,Q�VXFK�FDVH�VLQ�
JOH�VWRUH� DOORZV� \RX� WR� PRYH� WR� D� PRUH� IDYRUDEOH� SRVLWLRQ� RU� ORFDWLRQ� �L�H�
FORVHU�WR�WKH�FUDGOH��DQG�UHWU\�WUDQVPLVVLRQ�ZLWKRXW�WKH�QHFHVVLW\�RI�UH�UHDGLQJ
WKH�FRGH�VLQFH�LW�LV�DOUHDG\�VWRUHG�LQ�WKH�JXQ�

&RQYHUVHO\��LI�VLQJOH�VWRUH�LV�GLVDEOHG��DQG�WKH�XVHU�ZDQWV�WR�UHWU\�WUDQVPLVVLRQ�
WKH�FRGH�PXVW�EH�UHDG�DJDLQ��DQG�WKHUHIRUH�WKH�DWWHPSW�PXVW�EH�PDGH�IURP�ED�
VLFDOO\�WKH�VDPH�ORFDWLRQ��,I�WKH�XVHU�JLYHV�XS��KH�GRHVQ
W�NQRZ�LI�WKH�WUDQVDFWLRQ
ZDV�VXFFHVVIXO�� �$FWXDOO\� WKH� WUDQVPLVVLRQ�FRXOG�KDYH�EHHQ�VXFFHVVIXO�EXW� WKH
FUDGOH�PD\�KDYH�EHHQ�XQDEOH�WR�DFNQRZOHGJH�WKH�PHVVDJH���7KHUH�DUH�DSSOLFD�
WLRQV� LQ�ZKLFK� WKHUH� LV�QR� ULVN�RI� WUDQVPLVVLRQ� IDLOXUH�� ,Q�VXFK�FDVHV� LW�PD\�EH
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EHWWHU� WR�GLVDEOH�VLQJOH�VWRUH�VR� WKDW� WKH�XVHU�SHUFHLYHV�D�PRUH�FRQVLVWHQW�EH�
KDYLRXU�RI�WKH�WULJJHU�LQ�WKDW�LW�DOZD\V�FRUUHVSRQGV�WR�FRGH�UHDGLQJ�

������ 3RZHU�2II�7LPHRXW

:LWK�1L�0+��1L&G��RU�$$�EDWWHULHV��ZKHQ�WKLV�WLPHRXW�LV�VHW��D�JXQ�ZKLFK�LV
OHIW� XQXVHG� ZLOO� SRZHU�RII� DIWHU� WKH� VHOHFWHG� WLPH�� 7KH� JXQ� ZLOO� SRZHU�XS
DJDLQ�XSRQ�D� WULJJHU�SUHVV��7KLV�ZLOO�VDYH�EDWWHU\�SRZHU��7KLV�SDUDPHWHU� LV
QRW�YDOLG�IRU�/L�,RQ�EDWWHULHV�

���� '(&2',1*�3$5$0(7(56

&$87,21

7KHVH�SDUDPHWHUV�DUH�LQWHQGHG�WR�HQKDQFH�WKH�GHFRGLQJ
FDSDELOLW\� RI� WKH� UHDGHU� IRU� SDUWLFXODU� DSSOLFDWLRQV�� 8VHG
LQFRUUHFWO\��WKH\�FDQ�GHJUDGH�WKH�UHDGLQJ�SHUIRUPDQFH�RU
LQFUHDVH�WKH�SRVVLELOLW\�RI�D�GHFRGLQJ�HUURU�

������ ,QN�6SUHDG

7KH� LQN�VSUHDG� SDUDPHWHU� DOORZV� WKH� GHFRGLQJ� RI� FRGHV� ZKLFK� DUH� QRW
SHUIHFWO\�SULQWHG�EHFDXVH�WKH�SDJH�WH[WXUH�WHQGV�WR�DEVRUE�WKH�LQN�

������ 2YHUIORZ�&RQWURO

7KH� RYHUIORZ� FRQWURO� SDUDPHWHU� FDQ� EH� GLVDEOHG� ZKHQ� GHFRGLQJ� FRGHV
SULQWHG�RQ�VPDOO�VXUIDFHV��ZKLFK�GRQ¶W�DOORZ�WKH�XVH�RI�DQ�RYHUIORZ�VSDFH�
7KLV�FRPPDQG�GRHV�QRW�HIIHFW�FRGH�IDPLOLHV������&RGH�����DQG�&RGH����

)RU� WKH�($1�83&� FRGH� IDPLO\�� GR� QRW� XVH� FRGH� FRPELQDWLRQV�� (DFK� FRGH
PXVW�EH�VHOHFWHG�VLQJXODUO\�LI�WKLV�FRQWURO�LV�GLVDEOHG�

)RU�H[DPSOH�� WR�UHDG�($1��DQG�($1���ZLWKRXW�RYHUIORZ�FRQWURO�VHOHFW� WZR
FRGHV��($1��DQG�($1����GR�QRW�VHOHFW�WKH�($1��($1���FRPELQDWLRQ�



'//�����5�20�����5�6<67(0 '$7$/2*,&

�������5HIHUHQFHV

������ ,QWHUGLJLW�&RQWURO

7KH� LQWHUGLJLW� FRQWURO� SDUDPHWHU� YHULILHV� WKH� LQWHUGLJLW� VSDFLQJ� IRU� FRGH
IDPLOLHV�&RGH����DQG�&RGDEDU�

���� *81�',63/$<�3$5$0(7(56

������ 'LVSOD\�/RFDO�(FKR

7KH� XVHU� FDQ� FKRRVH� WR� HQDEOH� D� ORFDO� HFKR� WR� WKH� JXQ� GLVSOD\� RI� WKH
EDUFRGH�UHDG��DFFRUGLQJ�WR�WKH�IROORZLQJ�VHOHFWLRQV�

1RUPDO�PRGH� 7KH�EDUFRGH�VHQW�WR�WKH�+RVW� LV�QRW�YLVXDOL]HG�RQ�WKH
JXQ� GLVSOD\�� $Q\� SUHYLRXV� GDWD� UHPDLQV� RQ� WKH
GLVSOD\�

&OHDU�'LVSOD\�PRGH� 7KH� JXQ� GLVSOD\� LV� FOHDUHG�� 7KH� EDUFRGH� VHQW� WR� WKH
+RVW�LV�QRW�YLVXDOL]HG�RQ�WKH�JXQ�GLVSOD\�

/RFDO�(FKR�PRGH� 7KH� JXQ� GLVSOD\� LV� FOHDUHG�� 7KH� EDUFRGH� VHQW� WR� WKH
+RVW� LV� YLVXDOL]HG� RQ� WKH� JXQ� GLVSOD\�� 7KH� FXUVRU� LV
SRVLWLRQHG�DIWHU�WKH�ODVW�SULQWHG�FKDUDFWHU�

+RVW�PHVVDJHV�VHQW�WR�WKH�JXQ�DUH�DOZD\V�ZULWWHQ�WR�WKH�JXQ�GLVSOD\�

���� 62)7:$5(�5(/($6(

7KH�IROORZLQJ�FRGHV�FDXVH�WKH�JXQ�DQG�WKH�FUDGOH�WR�WUDQVPLW�WKH�UHVSHFWLYH
VRIWZDUH�UHOHDVH�WR�WKH�+RVW�

*XQ
6RIWZDUH�5HOHDVH

*F&J&P&J&M*J*M&J&J&J&M*J*J*F*J&F*M-F*M-F&F*
&UDGOH

6RIWZDUH�5HOHDVH

*F&J&P&J&M*J*M&J&J*M&F&M-M&F*F&J-J*F&J&M*J&J*F-J-M&F*F*M-F&F*
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&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW�±����

�� &21752//,1*�7+(�*81�)520�7+(�+267

,I�WKH�56����LQWHUIDFH�LV�VHOHFWHG�IRU�FRPPXQLFDWLRQ�EHWZHHQ�WKH�+RVW�DQG
WKH�20�����5�� WKH�KRVW�FDQ�VHQG�PHVVDJHV� WR�FRQWURO��GLVSOD\��/('V�DQG
EHHSHU�WR�DQ\�JXQ�DVVRFLDWHG�ZLWK�WKDW�FUDGOH�

0RUHRYHU��HYHU\�WLPH�WKH�XVHU�SUHVVHV�D�NH\�RQ�WKH�JXQ��D�PHVVDJH�LV�VHQW
WR�WKH�KRVW�

7KLV�VHFWLRQ�GHWDLOV�PHVVDJH�IRUPDWWLQJ�

���� 0(66$*(6�)520�*81�.(<6

7KH�JHQHUDO�IRUPDW�LV�

>+HDGHU@�>*XQB$GGU@�>*XQB$GGUBGHOLPLWHU@ �@�>&UDGOHB$GGU@�>&UDGOHB$GGUBGHOLPLWHU@ �

>7LPH�VWDPS@�>7VBGHOLPLWHU@�>&RGH�,'@�.H\,'�>7HUPLQDWRU@

'HIDXOW�.H\�,GHQWLILHUV� .H\ .H\,'
/HIW�.H\ 
�

&HQWHU�.H\ 
 

5LJKW�.H\ 
!


5HIHU�WR�SDU��������IRU�D�FRPSHWH�GHVFULSWLRQ�RI�RWKHU�ILHOGV�

7KH�PHVVDJHV�DUH�KDQGOHG�E\� WKH�V\VWHP�DV� LI� WKH\�ZHUH�EDUFRGHV�� WKDW
V
ZK\�.H\,'�FDQ�KDYH�VR�PDQ\�ILHOGV�DSSHQGHG��,I�LQ�\RXU�DSSOLFDWLRQ�WKHUH�LV
VRPH�FKDQFH�RI� UHDGLQJ�D���FKDU�EDUFRGH� LGHQWLFDO� WR�.H\,'�� WKH�ZD\�\RX
FDQ�GLVWLQJXLVK�EHWZHHQ�WKH�WZR�LV�WR�HQDEOH�WKH�&RGH�,'��7KH�.H\,'�LV�WKH
RQO\���FKDUDFWHU�ORQJ�($1���FRGH�
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������&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW

7KH� .H\� ,GHQWLILHU� YDOXHV� FDQ� EH� FXVWRPL]HG� E\� XVLQJ� WKH� FRQILJXUDWLRQ
SURFHGXUH�EHORZ�

(QWHU
&RQILJXUDWLRQ

*F&J&P&J&M*J*M&J&J-F*J&J*M-F&F*
.H\�,GHQWLILHU

*F&J&P*M&F&M&F*M-F&J-J*F*P&J&F*M-F&F*
ZKHUH� [[� �OHIW�NH\�,GHQWLILHU

\\� �FHQWHU�NH\�,GHQWLILHU
]]� �ULJKW�NH\�,GHQWLILHU

��[[\\]] [[\\]]� DUH� KH[DGHFLPDO� YDOXHV� UHSUHVHQWLQJ
$6&,,�FKDUDFWHUV�LQ�WKH�UDQJH����)(�
))� �.H\�,GHQWLILHU�GLVDEOHG�

([LW�DQG�6DYH
&RQILJXUDWLRQ

*F&J&P&J&M*J&J*F-J*F*M*F*M-F&F*
7KH�NH\SDG�FDQ�EH�GLVDEOHG�E\�UHDGLQJ�WKH�IROORZLQJ�FRGH�

.H\SDG�GLVDEOHG

*F&J&P&J&M*J*M&J&J*M&F&M&F*M-F&J-F*J&J&M*J&J*F-J0F&F-F*M-F&F*

���� 0(66$*(6�)520�+267�72�*81

7KH�JHQHUDO�IRUPDW�LV�

>*XQB$GGUHVV@>*XQB$GGBGHOLPLWHU@�0HVVDJH!&5

127(�

x ,I� \RX� KDYH� HQDEOHG� WKH� *XQ� $GGUHVV� 6WDPSLQJ� RU� WKH� *XQ� $GGUHVV
'HOLPLWHU��\RX�PXVW�VSHFLI\�WKHP�LQ�HYHU\�PHVVDJH�

x ,I�\RX�KDYH�QRW�HQDEOHG�WKH�*XQ�$GGUHVV�RU�WKH�*XQ�$GGUHVV�GHOLPLWHU�
\RX�PXVW�QRW�VSHFLI\�WKHP��$OO�PHVVDJHV�ZLOO�EH�LPSOLFLWO\�DGGUHVVHG�WR
WKH�
ELQGHG
�JXQ�RI�WKH�FUDGOH�GLUHFWO\�FRQQHFWHG�WR�WKH�VHULDO�OLQH�
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&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW�±����

x 0HVVDJHV�FDQQRW�VWDUW�ZLWK�
��
�EHFDXVH�WKH\�ZRXOG�EH�LQWHUSUHWHG�DV�D
FRQILJXUDWLRQ�FRPPDQG�

x <RX�FDQ�VHQG�D�PHVVDJH� WR� WKH�JXQ�RQO\�ZKLOH� LW� LV� RQ��7KLV�KDSSHQV
ZKHQ�LW�KDV�VHQW�D�PHVVDJH�WR�WKH�KRVW�DQG�WKH�UDGLR�WLPHRXW�KDV�QRW�\HW
H[SLUHG�� �6HH� WKH� 
*XQ� 2SHUDWLQJ� 3DUDPHWHUV
� VHFWLRQ� LQ� WKH
FRQILJXUDWLRQ�FKDSWHU��

x ,I� \RX� ZDQW� WR� FRQWURO� WKH� JXQ
V� EHHSHU� IURP� WKH� KRVW�� \RX� ZLOO� DOVR
SUREDEO\� ZDQW� WR� GLVDEOH� WKH� JRRG� WUDQVPLVVLRQ� EHHS� WKDW� LV� HPLWWHG
ZKHQ� WKH� FRGH� LV� UHFHLYHG� IURP� WKH� FUDGOH�� �6HH� WKH� 
*XQ� 5HDGLQJ
3DUDPHWHUV
�VHFWLRQ�LQ�WKH�FRQILJXUDWLRQ�FKDSWHU��

7KH�PHVVDJH�ILHOG�FDQ�VWRUH�SODLQ�WH[W�DQG�HVFDSH�VHTXHQFHV�

x� (VFDSH�VHTXHQFHV�DUH�LQWHUSUHWHG�DV�FRPPDQGV�

x� 3ODLQ� WH[W� LV�GLUHFWO\�SULQWHG�RQ� WKH�GLVSOD\�� ,I�ZULWLQJ�EH\RQG� WKH�HQG�RI
OLQH�� WKH� GLVSOD\� GRHV� QRW� ZUDS� DXWRPDWLFDOO\�� ([WUD� FKDUDFWHUV� DUH
LJQRUHG��&RQWURO�FKDUDFWHUV�DUH�QRW�LQWHUSUHWHG��L�H��/)��))��HWF���

������ &XUVRU�&RQWURO

(6&�>Q$ 8S�Q�URZV��QR�VFUROO
(6&�>Q% 'RZQ�Q�URZV��QR�VFUROO
(6&�>Q& 5LJKW�Q�FROXPQV
(6&�>Q' /HIW�Q�FROXPQV
(6&�>* &5
(6&�>U �F+ 0RYH�WR�URZ�U��FROXPQ�F

�(6&>���+�LV�WKH�XSSHU�OHIW�FKDUDFWHU�SRVLWLRQ�RI�WKH�GLVSOD\�
(6&�' 'RZQ���URZ��ZLWK�VFUROO
(6&�( &5�DQG�FXUVRU�GRZQ���URZ�ZLWK�VFUROO
(6&�0 8S���URZ�DQG�VFUROO

127(�
x 6LQFH�&5�LV�XVHG�DV�WKH�PHVVDJH�WHUPLQDWRU��\RX�PXVW�XVH�(6&�>�*�RU

(6&�(�WR�SULQW�D�&5�

x 7KH� FXUVRU� URZ�SRVLWLRQ� LV� QRW� DIIHFWHG� E\� WKH� FXUUHQWO\� VHOHFWHG� IRQW�
7KH� GLVSOD\� DOZD\V� KDV� �� URZV�� VR� ZKHQ� ZULWLQJ� ZLWK� WKH� ODUJH� IRQW�
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������&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW

DFWXDOO\� WZR� URZV�DUH�ZULWWHQ� WR�� WKH� FXUUHQW� RQH�DQG� WKH�RQH�EHORZ� LW�
<RX�ZLOO�QHHG� WZR�(6&�(�FRPPDQGV� WR�VWHS� IURP�RQH� URZ� WR� WKH�QH[W
ZKHQ�XVLQJ�WKH�ODUJH�IRQW�

x 7KH� FXUVRU� FROXPQ� SRVLWLRQ� LV� DIIHFWHG� E\� WKH� FXUUHQWO\� VHOHFWHG� IRQW�
7KHUHIRUH�� FROXPQ� �� LV� ��� SL[HOV� IURP� WKH� OHIW� ERUGHU� RQO\� LI� \RX� ODVW
VHOHFWHG� WKH� �[�� IRQW�� RWKHUZLVH� LW� FRXOG� EH� ��� RU� ��� SL[HOV� IURP� OHIW
ERUGHU�

������ )RQW�6HOHFWLRQ

(6&�>�P 1RUPDO�PRGH
(6&�>�P 5HYHUVH�PRGH
(6&�� /DUJH�IRQW��VXEVHTXHQW�FKDUDFWHUV�DUH�ZULWWHQ�RQ�WKH�FXUUHQW�URZ

DQG� WKH� URZ�EHORZ� LW� XVLQJ� WKH���[��� IRQW�ZKLFK�DOORZV� IRU� WZR
URZV�RI�HLJKW�FKDUDFWHUV�RQ�WKH�GLVSOD\�

(6&�� 1RUPDO�IRQW��VXEVHTXHQW�FKDUDFWHUV�DUH�ZULWWHQ�XVLQJ�WKH��[��IRQW
ZKLFK�DOORZV�IRU�IRXU�URZV�RI�VL[WHHQ�FKDUDFWHUV�RQ�WKH�GLVSOD\�

(6&�� 0HGLXP� IRQW�� VXEVHTXHQW� FKDUDFWHUV� DUH� ZULWWHQ� XVLQJ� WKH� �[�
IRQW� ZKLFK� DOORZV� IRU� IRXU� URZV� RI� WZHOYH� FKDUDFWHUV� RQ� WKH
GLVSOD\�

������ &OHDULQJ�'LVSOD\

(6&�>�. )URP�FXUVRU�SRVLWLRQ�WR�HQG�RI�OLQH�LQFOXVLYH
(6&�>�. )URP�EHJLQQLQJ�RI�OLQH�WR�FXUVRU�SRVLWLRQ��QRW�LQFOXVLYH�
(6&�>�. (QWLUH�OLQH
(6&�>�- )URP�FXUVRU�SRVLWLRQ�WR�HQG�RI�GLVSOD\�LQFOXVLYH
(6&�>�- )URP�EHJLQQLQJ�RI�GLVSOD\�WR�FXUVRU�SRVLWLRQ��QRW�LQFOXVLYH�
(6&�>�- (QWLUH�GLVSOD\��PRYHV�FXUVRU�WR�XSSHU�OHIW�FRUQHU�RQ�GLVSOD\
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&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW�±����

������ /('�DQG�%HHSHU�&RQWURO

(6&�>�T (PLW�VKRUW�+LJK�WRQH���VKRUW�GHOD\
(6&�>�T (PLW�VKRUW�/RZ�WRQH���VKRUW�GHOD\
(6&�>�T (PLW�ORQJ�/RZ�WRQH���VKRUW�GHOD\
(6&�>�T (PLW�JRRG�UHDG�WRQH
(6&�>�T (PLW�EDG�W[�WRQH
(6&�>�T :DLW�����PV
(6&�>�T 7XUQ�RQ�WKH�JUHHQ�/('
(6&�>�T 7XUQ�RII�WKH�JUHHQ�/('
(6&�>�T 7XUQ�RQ�WKH�UHG�/('
(6&�>�T 7XUQ�RII�WKH�UHG�/('

7KH� /('� FRQWURO� HVFDSH� VHTXHQFHV� DUH� LQWHQGHG� WR� DFWLYDWH� WKH� /('V� IRU
VKRUW�SHULRGV�RI�WLPH�DQG�FDQ�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�%HHSHU��7KH
/('�DQG�%HHSHU�ZLOO�EH�FRQWUROOHG�E\�WKH�V\VWHP�DIWHU� WKH�HQWLUH�FRPPDQG
VHTXHQFH�LV�LQWHUSUHWHG�

([DPSOH�

(6&>�T(6&>�T(6&>�T 7XUQV�RQ�WKH�JUHHQ�/('��HPLWV�D�JRRG�UHDG�WRQH�
DQG�WXUQV�RII�WKH�JUHHQ�/('�

(6&>�T(6&>�T(6&>�T 7XUQV� RQ� WKH� JUHHQ� /('� IRU� ���� PV� DQG� WKHQ
WXUQV�RII�WKH�JUHHQ�/('�

������ 6HWWLQJ�57&

(6&�>�SGGPP\\ 6HW�GDWH�WR�GD\��PRQWK��\HDU
(6&�>�SKKPP 6HW� WLPH� WR� KRXUV�� PLQXWHV�� VHFRQGV� DUH

DXWRPDWLFDOO\�VHW�WR����
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������&RQWUROOLQJ�7KH�*XQ�)URP�7KH�+RVW
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7HFKQLFDO�)HDWXUHV�±����

�� 7(&+1,&$/�)($785(6

���� '//�����5�7(&+1,&$/�)($785(6

(OHFWULFDO�)HDWXUHV

%DWWHU\�7\SH ��$$�1L0K
�EDWWHULHV�RU
��/LWKLXP�,RQ�6DQ\R�85�����EDWWHU\

7LPH�RI�UHFKDUJH�1L0K
7LPH�RI�UHFKDUJH�/L�,RQ

��KRXUV
��KRXUV

2SHUDWLQJ�DXWRQRP\
�W\S��FRQWLQXRXV�UHDGLQJ�

�������UHDGV���1L0K
�������UHDGV���/L�,RQ

'LVSOD\
�2QO\�DYDLODEOH�ZLWK�VRPH�PRGHOV�

/&'���OLQHV�[����FKDUV
3URJUDPPDEOH�IRQW�DQG�EDFNOLJKW

,QGLFDWRUV /DVHU�2Q���EDWWHU\�ORZ�/('��UHG�
*RRG�5HDG�/('��JUHHQ�
3URJUDPPDEOH�%HHSHU

/DVHU�)HDWXUHV

3RZHU��W\SLFDO��LQ�P: ����P:

/LJKW�6RXUFH 9/'�����QP

6FDQ�UDWH �������VFDQV�VHF

5HDGLQJ�ILHOG�ZLGWK VHH�UHDGLQJ�GLDJUDP��SDU��������

0D[��UHVROXWLRQ �����PP����PLOV

3&6�PLQLPXP �����'DWDORJLF�7HVW�&KDUW�

6FDQ�DQJOH ���

/DVHU�6DIHW\�&ODVV ���,(&���������&'5+�

(QYLURQPHQWDO�)HDWXUHV

:RUNLQJ�7HPSHUDWXUH ����q&�WR������q&

6WRUDJH�7HPSHUDWXUH ����q&�WR������q&

+XPLGLW\ ����QRQ�FRQGHQVLQJ

'URS�UHVLVWDQFH��RQ�FRQFUHWH�
ZLWK�GLVSOD\
ZLWKRXW�GLVSOD\

����P
����P

3URWHFWLRQ VHDOHG�DJDLQVW�UDLQ�DQG�GXVW

0HFKDQLFDO�)HDWXUHV

:HLJKW��ZLWK�EDWWHULHV� DERXW�����J�

'LPHQVLRQV ����[�����[����PP

0DWHULDO $%6�DQG�3RO\FDUERQDWH�PROGHG�ZLWK�UXEEHU


 ,W�LV�SRVVLEOH�WR�HPSOR\�DOVR�1L&G�RU�QRQ�FKDUJHDEOH�$ONDOLQH�$$�EDWWHULHV�
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������7HFKQLFDO�)HDWXUHV

���� 20�����5���&�����7(&+1,&$/�)($785(6

20�����5 &����

(OHFWULFDO�)HDWXUHV

6XSSO\�YROWDJH �������9GF

3RZHU�FRQVXPSWLRQ PD[����:��FKDUJLQJ��


,QGLFDWRUV &KDUJHU�RQ��UHG�
&KDUJH�FRPSOHWHG��JUHHQ�
3RZHU���'DWD��\HOORZ�

&KDUJHU�RQ��UHG�
&KDUJH�FRPSOHWHG��JUHHQ�
3RZHU��\HOORZ�

7LPH�RI�UHFKDUJH 1L0K���1L&G�EDWWHULHV����KRXUV
/L�,RQ�EDWWHULHV����KRXUV

+RVW�LQWHUIDFHV

56��� �����������EDXG

:('*( ,%0�$7��;7��,%0�685(���,%0
��������[[����[[����[[����[[
WHUPLQDOV�VXSSRUWHG

3(1�(PXODWLRQ
6HOHFWDEOH�PLQLPXP�SXOVH� IURP
����P6�WR�����P6

(QYLURQPHQWDO�)HDWXUHV

:RUNLQJ�WHPSHUDWXUH ����WR������&

6WRUDJH�WHPSHUDWXUH ����WR������&

+XPLGLW\ �����QRQ�FRQGHQVLQJ

3URWHFWLRQ ,3��

0HFKDQLFDO�)HDWXUHV

:HLJKW�ZLWK�PRXQWLQJ�VXSSRUW DERXW�����J�

'LPHQVLRQV��ZLWKRXW�DQWHQQD� ����[�����[�����PP

0DWHULDO $%6


� +DYLQJ�D�VZLWFKLQJ�UHJXODWRU�LQVLGH��WKH�20�����5�DQG�&�����GUDZ�WKH�VDPH�SRZHU��UHJDUG�
OHVV�RI�WKH�VXSSO\�YROWDJH��L�H��DV�WKH�LQSXW�YROWDJH�LQFUHDVHV�WKH�FXUUHQW�GUDZQ�GHFUHDVHV�
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7HFKQLFDO�)HDWXUHV�±����

���� 6<67(0�)($785(6

5DGLR�)HDWXUHV

:RUNLQJ�)UHTXHQF\ �������0K]

%LW�UDWH ������EDXG

5DQJH ���P�RSHQ�DLU

0D[�QXPEHU�RI�JXQV�SHU�FUDGOH ��

(FKHORQ�1HWZRUN�)HDWXUHV

0D[��QXPEHU�RI�FUDGOHV�SHU�V\VWHP ��

0D[�QXPEHU�RI�GHYLFHV�SHU�V\VWHP ���

(FKHORQ�ELW�UDWH ���.EDXG

0D[�V\VWHP�FDEOH�OHQJWK �����PHWHUV
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������7HFKQLFDO�)HDWXUHV
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+RVW�&RQILJXUDWLRQ�6WULQJV�±�$��

$33(1',;�$ +267�&21),*85$7,21�675,1*6

,Q� WKLV� VHFWLRQ�ZH�SURYLGH�D�GHVFULSWLRQ�RI� KRZ� WR�PRGLI\� WKH� FRQILJXUDWLRQ
XVLQJ�VHULDO�FRPPDQG�VWULQJV�VHQW�IURP�WKH�+RVW�

7KLV�PHWKRG�UHTXLUHV�WKH�56����LQWHUIDFH�

&RPPDQG

&KDUDFWHU�VHTXHQFH�LQ�IROORZLQJ�WDEOHV

&5����

&DUULDJH�UHWXUQ�FKDUDFWHU���'�+H[��

(QWHU�FRQILJXUDWLRQ�HQYLURQPHQW

([LW�DQG�6DYH�FRQILJXUDWLRQ

)RU�56����XVHU¶V��WKH�FRQILJXUDWLRQ�FDQ�EH�FKDQJHG�E\�UHFHLYLQJ�FRPPDQGV
IURP� WKH�+RVW� WKURXJK� WKH� VHULDO� LQWHUIDFH��:KHQ� WKLV�PHWKRG� LV� XVHG�� WKH
SURJUDPPLQJ�VHTXHQFH�IRUPDW�LV�WKH�IROORZLQJ�

([DPSOH�

%HHSHU�WRQH��

%HHSHU�ORZ�LQWHQVLW\

%*� �� &5

&DUULDJH�UHWXUQ�FKDUDFWHU���'�+H[��

([LW�DQG�VDYH�QHZ�FRQILJXUDWLRQ

$&������%+�

0DWUL[�������EDUV��QR�FKHFN�GLJLW�
YDULDEOH�OHQJWK�FRGH�IURP���WR����FKDUDFWHUV

��

(QWHU�FRQILJXUDWLRQ�HQYLURQPHQW

0XOWLSOH�FRPPDQG�SURJUDPPLQJ�VHTXHQFH�

(DFK� FRQILJXUDWLRQ� SDUDPHWHU� VHWWLQJ� UHPRYHV� WKH� FRQGLWLRQ� SUHYLRXVO\
DFWLYH�IRU�WKDW�SDUDPHWHU�
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$�����+RVW�&RQILJXUDWLRQ�6WULQJV
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7KH�EXIIHU�FDQ�FRQWDLQ�D�PD[LPXP�RI�����FKDUDFWHUV��,I�\RXU
SURJUDPPLQJ� VWULQJ� JRHV� RYHU� WKLV� YDOXH�� \RX� PXVW� VSOLW� LW
LQWR�VHSDUDWH�JURXSV��DFFRUGLQJ�WR�WKH�IROORZLQJ�UXOHV�
x� DOO�JXQ�FRPPDQGV�PXVW�UHVLGH�LQ�RQH�VLQJOH�VWULQJ�
x� FRQVHFXWLYH�VWULQJ�WUDQVPLVVLRQ�PXVW�RFFXU�DIWHU�D�GHOD\

RI�DW� OHDVW���VHFRQGV� WR�JLYH� WKH�FUDGOH� WLPH� WR�SURFHVV
HDFK�VWULQJ�

0DQ\�RI�WKH�IROORZLQJ�WDEOHV�OLVW�JXQ�SDUDPHWHUV�
,I�\RX�LQFOXGH�JXQ�FRQILJXUDWLRQ�FRPPDQGV�LQ�\RXU�FRQILJXUDWLRQ�VWULQJ�

1.� 6HQG�WKH�VWULQJ�WR�WKH�FUDGOH�

2.� 5HDG�WKH�IROORZLQJ�FRGH�ZLWK�WKH�JXQ�WR�EH�SURJUDPPHG�
*HW�*XQ�&RQILJXUDWLRQ

IURP�&UDGOH

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F*J-J&F&J&M*J&J*F-J*F-J&J*M-F&F*
7KH� JUHHQ� /('� ZLOO� OLJKW�� VLJQDOLQJ� WKH� JXQ� KDV� UHFRJQL]HG� WKH
FRPPDQG�

3.� ,QVHUW�WKH�JXQ�LQWR�WKH�FUDGOH��7KH�/('�ZLOO�WXUQ�RII�DQG�\RX�ZLOO�KHDU�D
VKRUW�EHHS��1RZ�WKH�JXQ�KDV�DFFHSWHG�WKH�FRQILJXUDWLRQ�

4.� ,I�\RX�GR�QRW�WXUQ�WKH�FUDGOH�RII��\RX�FDQ�UHSHDW�VWHSV���DQG���ZLWK�DOO�WKH
JXQV�\RX�ZDQW�WR�FRQILJXUH�ZLWK�WKH�VDPH�VWULQJ�
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+RVW�&RQILJXUDWLRQ�6WULQJV�±�$��

6(5,$/�&21),*85$7,21�675,1*6
(17(5�(;,7�&21),*85$7,21�&200$1'6

'(6&5,37,21 675,1*

(QWHU�FRQILJXUDWLRQ ��

([LW�DQG�6DYH�FRQILJXUDWLRQ ��

5HVWRUH�IDFWRU\�GHIDXOW�FRQILJXUDWLRQ �


7UDQVPLW�WKH�&UDGOH�6RIWZDUH�UHOHDVH ��

Cradle Parameters

,17(5)$&(�6(/(&7,21

'(6&5,37,21 675,1*

56����LQWHUIDFH &3�

3(1�HPXODWLRQ�LQWHUIDFH &3�

IRU�,%0�$7 &3���

IRU�,%0�$7�±�$OW�0RGH &3���

IRU�,%0�;7 &3���

IRU�,%0�685(� &3���

IRU�,%0�7HUPLQDO����� &3���

IRU�,%0�7HUPLQDOV���[[����[[����[[����[[��PDNH�EUHDN�NH\ERDUG &3���

:('*(

IRU�,%0�7HUPLQDOV���[[����[[����[[����[[��PDNH�RQO\�NH\ERDUG &3���

56����3$5$0(7(56

'(6&5,37,21 675,1*

��� &'�

��� &'�

��� &'�

���� &'�

���� &'�

���� &'�

���� &'�

%DXG�UDWH

����� &'�

'LVDEOHG &&�

(YHQ &&�

3DULW\

2GG &&�

� &$�

� &$�

'DWD�ELWV

� &$�

� &%�6WRS�ELWV

� &%�

'LVDEOHG &(�

576�&76 &(�

+DQGVKDNLQJ

;21�;2)) &(�

,QWHU�FKDUDFWHU�'HOD\ &.�����&.��

5;�7LPHRXW &/�����&/��
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$�����+RVW�&RQILJXUDWLRQ�6WULQJV

:('*(�3$5$0(7(56

'(6&5,37,21 675,1*

.H\ERDUG�7\SH�IRU 7\SHZULWHU ).�

,%0�7HUPLQDOV���[[����[[���[[����[[� $GYDQFHG ).�

(QJOLVK )-�

)UHQFK )-�

*HUPDQ )-�

,WDOLDQ )-�

6ZHGLVK )-�

86$ )-�

6SDQLVK )-�

%HOJLDQ )-�

-DSDQHVH )-�

5XVVLDQ��/DWLQ� )-�

5XVVLDQ��&\ULOOLF� )-$

+XQJDULDQ )-%

<XJRVODYLDQ )-&

5XPHQLDQ )-'

.H\ERDUG�1DWLRQDOLW\

&]HFKRVORYDNLDQ )-(

&DSV�/RFN�21 )(�&DSV�/RFN

&DSV�/RFN�2)) )(�

1XP�/RFN�XQFKDQJHG )/�1XP�/RFN

7RJJOH�1XP�/RFN )/�

,QWHU�FKDUDFWHU�'HOD\ &.�����&.��

,QWHU�FRGH�'HOD\ )*�����)*��

3(1�3$5$0(7(56

'(6&5,37,21 675,1*

'LVDEOHG '$�&RQYHUVLRQ�WR�&RGH���

(QDEOHG '$�

,QWHUSUHW �@2SHUDWLQJ�PRGH

7UDQVSDUHQW �>

1RUPDO ''�2XWSXW�OHYHO

,QYHUWHG ''�

1RUPDO '(�,GOH�OHYHO

,QYHUWHG '(�

���PV '*�

���PV '*�

���PV '*�

���PV '*�

��PV '*�

0LQLPXP�RXWSXW�SXOVH

����PV '*�

1DUURZ�RYHUIORZ '+�

0HGLXP�RYHUIORZ '+�

2YHUIORZ

:LGH�RYHUIORZ '+�



'$7$/2*,& '//�����5�20�����5�6<67(0

+RVW�&RQILJXUDWLRQ�6WULQJV�±�$��

&5$'/(�23(5$7,1*�3$5$0(7(56

'(6&5,37,21 675,1*

1R�KHDGHU ($��

2QH�FKDUDFWHU ($��[

7ZR�FKDUDFWHUV ($��[[

7KUHH�FKDUDFWHUV ($��[[[

+HDGHUV

)RXU�FKDUDFWHUV ($��[[[[

1R�WHUPLQDWRU ($��

2QH�FKDUDFWHU ($��[

7ZR�FKDUDFWHUV ($��[[

7KUHH�FKDUDFWHUV ($��[[[

7HUPLQDWRUV

)RXU�FKDUDFWHUV ($��[[[[

*XQ�$GGUHVV�VWDPSLQJ�HQDEOHG +8�$GGUHVV�VWDPSLQJ

*XQ�$GGUHVV�VWDPSLQJ�GLVDEOHG +8�

&UDGOH�$GGUHVV�VWDPSLQJ�HQDEOHG +8�

&UDGOH�$GGUHVV�VWDPSLQJ�GLVDEOHG +8�

*XQ�$GGUHVV�GHOLPLWHU�VHOHFW +9�\$GGUHVV�GHOLPLWHU

*XQ�$GGUHVV�GHOLPLWHU�GLVDEOHG +9�

&UDGOH�$GGUHVV�GHOLPLWHU�VHOHFW +<�\

&UDGOH�$GGUHVV�GHOLPLWHU�GLVDEOHG +<�

[� � D�+(;�YDOXH�UHSUHVHQWLQJ�WKH�$6&,,�FKDUDFWHU�

)RU�56����IURP����WR��)�+H[

)RU�:('*(�IURP����WR��$�+H[

\� � D�+(;�YDOXH�LQ�WKH�UDQJH�IURP����WR�)(�UHSUHVHQWLQJ�WKH�$6&,,�FKDUDFWHU�

%$77(5<�&+$5*,1*

'(6&5,37,21 675,1*

$XWRGHWHFW +7�

$ONDOLQH�EDWWHU\ +7�

/L�,RQ�EDWWHU\ +7�

20�����5�%DWWHU\�VHOHFWLRQ

1L0K�RU�1L&G�EDWWHU\ +7�

08/7,'523�1(7:25.�3$5$0(7(56

'(6&5,37,21 675,1*

'LVDEOHG +:�

6ODYH +:�

(FKHORQ�ILHOGEXV

0DVWHU +:�



'//�����5�20�����5�6<67(0 '$7$/2*,&

$�����+RVW�&RQILJXUDWLRQ�6WULQJV

Gun Parameters

*81�23(5$7,1*�3$5$0(7(56

'(6&5,37,21 675,1*

'LVDEOHG (%�

'DWDORJLF�VWDQGDUG (%�

&RGH�,GHQWLILHU

$,0�VWDQGDUG (%�

'LVDEOHG +/�

+RXU�PLQXWHV�VHFRQGV�PRQWK�GD\�\HDU +/�

+RXU�PLQXWHV�VHFRQGV�GD\�PRQWK�\HDU +/�

+RXU�PLQXWHV�VHFRQGV +/�

0RQWK�GD\�\HDU +/�

7LPH�6WDPSLQJ�)RUPDW

'D\�PRQWK�\HDU +/�

'LVDEOHG +0�7LPH�6WDPSLQJ�'HOLPLWHU

6HOHFW�GHOLPLWHU +0�[

5DGLR�7LPHRXW 7RXW��UDQJH�LV�����WR����� ++����++���

6HW�7LPH +'KKPP

6HW�'DWH +(GGPP\\

[� � D�+(;�YDOXH�LQ�WKH�UDQJH�IURP����WR�)(�UHSUHVHQWLQJ�WKH�$6&,,�FKDUDFWHU�

KKPP��GGPP\\� �$6&,,�QXPEHUV�

5($',1*�3$5$0(7(56

'(6&5,37,21 675,1*

/HYHO %$�7ULJJHU�6LJQDO

3XOVH %$�

7ULJJHU�7LPHRXW %'�����%'��

2QH�UHDG %&�5HDGV�3HU�&\FOH

0XOWLSOH�UHDGV %&�

6DIHW\�7LPH %(�����%(��

6LQJOH�6WRUH 'LVDEOHG +2�

(QDEOHG +2�

3RZHU�2II�7LPHRXW +3[[

%HHSHU�RII %*�

/RZ�LQWHQVLW\ %*�

0HGLXP�LQWHQVLW\ %*�

%HHSHU�,QWHQVLW\

+LJK�LQWHQVLW\ %*�

7RQH�� %+�

7RQH�� %+�

7RQH�� %+�

%HHSHU�7RQH

7RQH�� %+�

'LVDEOHG +2�*RRG�7UDQVPLVVLRQ�%HHS

(QDEOHG +2�

[[� �$6&,,�QXPEHUV�LQ�WKH�UDQJH���������



'$7$/2*,& '//�����5�20�����5�6<67(0

+RVW�&RQILJXUDWLRQ�6WULQJV�±�$��

'(&2',1*�3$5$0(7(56

'(6&5,37,21 675,1*

'LVDEOHG $;�,QN�6SUHDG

(QDEOHG $;�

'LVDEOHG $:�2YHUIORZ�&RQWURO

(QDEOHG $:�

'LVDEOHG $9�,QWHUGLJLW�&RQWURO

(QDEOHG $9�

*81�',63/$<�3$5$0(7(56

'(6&5,37,21 675,1*

6PDOO +$�

0HGLXP +$�

'LVSOD\�)RQW�6L]H

/DUJH +$�

'LVSOD\�7LPHRXW +%���+%��

'LVDEOHG +&�'LVSOD\�%DFNOLJKW

(QDEOHG +&�

/LJKWHU +2�'LVSOD\�&RQWUDVW

'DUNHU +2�

'LVSOD\�/RFDO�(FKR 1RUPDO +-�

/RFDO�(FKR +-�

&OHDU�GLVSOD\�DIWHU�GHFRGH +-�

.H\SDG�6HWWLQJ 'LVDEOHG�NH\SDG +.�

.H\�,GHQWLILHU +.�[[\\]]

[[� �OHIW�NH\�,GHQWLILHU
\\� �FHQWHU�NH\�,GHQWLILHU
]]� �ULJKW�NH\�,GHQWLILHU

[[\\]]�DUH�KH[DGHFLPDO�YDOXHV�UHSUHVHQWLQJ�$6&,,�FKDUDFWHUV�LQ�WKH�UDQJH����)(�
))� �.H\�,GHQWLILHU�GLVDEOHG�



'//�����5�20�����5�6<67(0 '$7$/2*,&

$�����+RVW�&RQILJXUDWLRQ�6WULQJV

&2'(�6(/(&7,21

'(6&5,37,21 675,1*

'LVDEOH�$//�IDPLO\�FRGHV $=�

'LVDEOH�($1�83&�IDPLO\ $$�

($1�� $$�

($1��� $$�

83&�$ $$)

83&�( $$(

ZLWKRXW�$''�21 $$�

ZLWK�$''�21 $$�

($1���($1����83&�$�83&�(

ZLWK�DQG�ZLWKRXW�$''�21 $$�

ZLWKRXW�$''�21 $$�($1���($1���

ZLWK�$''�21 $$�

ZLWKRXW�$''�21 $$�83&�$�83&�(

ZLWK�$''�21 $$�

GLVDEOHG $$*�($1���FKHFN�GLJLW�WUDQVPLVVLRQ

HQDEOHG $$*�

GLVDEOHG $$+�($1����FKHFN�GLJLW�WUDQVPLVVLRQ

HQDEOHG $$+�

GLVDEOHG $$,�83&�$�FKHFN�GLJLW�WUDQVPLVVLRQ

HQDEOHG $$,�

GLVDEOHG $$-�83&�(�FKHFN�GLJLW�WUDQVPLVVLRQ

HQDEOHG $$-�

83&�(�WR�83&�$ $$$

83&�(�WR�($1��� $$%

83&�$�WR�($1��� $$&

($1�83&

&RQYHUVLRQV

($1���WR�($1��� $$'

&RGH��� 'LVDEOH�&RGH����IDPLO\ $%�

6WDQGDUG QR�FKHFN�GLJLW�FRQWURO $%��

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $%��

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $%��

)XOO�$6&,, QR�FKHFN�GLJLW�FRQWURO $%��

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $%��

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $%��

&,3��� $%�

&RGH��� $%�

&RGH�OHQJWK��PD[���� $%
[[[[



'$7$/2*,& '//�����5�20�����5�6<67(0

+RVW�&RQILJXUDWLRQ�6WULQJV�±�$��

&2'(�6(/(&7,21��FRQWLQXHG�

'(6&5,37,21 675,1*

'LVDEOH�&RGH�����IDPLO\ $&�

QR�FKHFN�GLJLW�FRQWURO $&��[[[[

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $&��[[[[

,QWHUOHDYHG����
�PD[�FRGH�OHQJWK����

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $&��[[[[

QR�FKHFN�GLJLW�FRQWURO $&��[[[[

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $&��[[[[

1RUPDO�������EDUV
�PD[�FRGH�OHQJWK����

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $&��[[[[

QR�FKHFN�GLJLW�FRQWURO $&��[[[[

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $&��[[[[

,QGXVWULDO������,$7$�
�PD[�FRGH�OHQJWK����

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $&��[[[[

QR�FKHFN�GLJLW�FRQWURO $&��[[[[

FKHFN�GLJLW�FRQWURO�DQG�WUDQVPLVVLRQ $&��[[[[

0DWUL[�������EDUV
�PD[�FRGH�OHQJWK����

FKHFN�GLJLW�FRQWURO�ZLWKRXW�WUDQVPLVVLRQ $&��[[[[

���

&,3�+5 $&�

'LVDEOH�&RGDEDU�IDPLO\ $'�

QR�VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO
QRU�WUDQVPLVVLRQ

$'���

QR�VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO
EXW�WUDQVPLVVLRQ

$'���

VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO
EXW�QR�WUDQVPLVVLRQ

$'���

6WDQGDUG

VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO
DQG�WUDQVPLVVLRQ

$'���

$%&�&2'$%$5 QR�VWDUW�VWRS�FKDUDFWHU�HTXDOLW\�FRQWURO
EXW�WUDQVPLVVLRQ

$'���

&RGDEDU

&RGH�OHQJWK��PD[���� $'
[[[[

'LVDEOH�&RGH�����IDPLO\ $,�

&RGH���� $,��

&RGH����

($1���� $,��

'LVDEOH�&RGH����IDPLO\ $.�&RGH���

FRQWURO�ZLWKRXW�WUDQVPLVVLRQ�RI�FKHFN�GLJLW $.�

[[[[�  � $6&,,� QXPEHUV� WKDW� GHILQH� WKH� FRGH
OHQJWK�ZKHUH�

([DPSOHV

x� )LUVW���GLJLWV�  � PLQLPXP� DFFHSWDEOH
FRGH�OHQJWK�

x� 6HFRQG���GLJLWV  PD[LPXP� DFFHSWDEOH
FRGH�OHQJWK�

����  YDULDEOH� OHQJWK� IURP� �� WR
���GLJLWV�LQ�WKH�FRGH�

����  ���GLJLW�FRGH�OHQJWK�RQO\�

7KH� PLQLPXP� FRGH� OHQJWK� PXVW� DOZD\V� EH
OHVV�WKDQ�RU�HTXDO�WR�WKH�PD[LPXP�
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'$7$/2*,& '//�����5�20�����5�6<67(0

&�����&RQILJXUDWLRQ�±�%��

$33(1',;�% &�����&21),*85$7,21

,W� LV� SRVVLEOH� WR� FRQILJXUH� WKH� &����� EDWWHU\� W\SH� WR� FKDUJH� WKURXJK� DQ\
'//�����5�JXQ�

1.� 5HDG�RQH�RI�WKH�IROORZLQJ�ODEHOV�
DXWR�GHWHFW

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F*J&F-J&J&M*J&J*F-J-J&J*F*M-F&F*
$ONDOLQH

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F*J&J-F&J&M*J&J*F-J*F*M*F*M-F&F*
1L0K�1L&G

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F*J-F&J&J&M*J&J*F-J*M&M&F*M-F&F*
/L�,RQ

*F&J&P&J&M*J*M&J&J*M&F&M&F-M*F*F-J&J&J&M*J&J*F-J&F*M&M*M-F&F*
7KH�JUHHQ�/('�ZLOO�OLJKW��VLJQDOLQJ�WKH�JXQ�KDV�DFFHSWHG�WKH�FRPPDQG�

2.� ,QVHUW� WKH� JXQ� LQ� WKH� FUDGOH�� 7KH� /('� WXUQV� RII� DQG� D� VKRUW� EHHS� LV
HPLWWHG�



'//�����5�20�����5�6<67(0 '$7$/2*,&

%�����&�����&RQILJXUDWLRQ



DATALOGIC DLL6000-R/OM6010-R SYSTE M

Hex and Numeric Tables - C.1

APPENDIX C HEX AND NUMERIC TABLES

OPEN THIS PAGE TO READ THE DESIRED

HEX AND NUMERIC SELECTIONS



DATALOGIC DLL6000-R/OM6010-R SYSTEM

HEX TABLE

Backspace

Cancels an incomplete configuration sequence

*F&J&P&J&M*J&M&J*J&F-J*J*M-F&F*

CHARACTER TO HEX CONVERSION TABLE

char hex char hex char hex

NUL 00 * 2A U 55
SOH 01 + 2B V 56
STX 02 , 2C W 57
ETX 03 - 2D X 58
EOT 04 . 2E Y 59
ENQ 05 / 2F Z 5A
ACK 06 0 30 [ 5B
BEL 07 1 31 \ 5C
BS 08 2 32 ] 5D
HT 09 3 33 ^ 5E
LF 0A 4 34 _ 5F
VT 0B 5 35 ` 60
FF 0C 6 36 a 61
CR 0D 7 37 b 62
SO 0E 8 38 c 63
SI 0F 9 39 d 64

DLE 10 : 3A e 65
DC1 11 ; 3B f 66
DC2 12 < 3C g 67
DC3 13 = 3D h 68
DC4 14 > 3E i 69
NAK 15 ? 3F j 6A
SYN 16 @ 40 k 6B
ETB 17 A 41 l 6C
CAN 18 B 42 m 6D
EM 19 C 43 n 6E
SUB 1A D 44 o 6F
ESC 1B E 45 p 70
FS 1C F 46 q 71
GS 1D G 47 r 72
RS 1E H 48 s 73
US 1F I 49 t 74

SPACE 20 J 4A u 75
! 21 K 4B v 76
" 22 L 4C w 77
# 23 M 4D x 78
$ 24 N 4E y 79
% 25 O 4F z 7A
& 26 P 50 { 7B
' 27 Q 51 | 7C
( 28 R 52 } 7D
) 29 S 53 ~ 7E

T 54 DEL 7F

*F&J&P&J-F*J&J-J*F*M-F&F*
0

*F&J&P*J-J&F*J&F-J*M-F&F*
2

*F&J&P*J&J-F*F-J&J*M-F&F*
4

*F&J&P*J-F&J-F*F-F*M-F&F*
6

*F&J&P-F&J*J-J&F*J*M-F&F*
8

*F&J&P&F&M*M&M&F*M*M-F&F*
A

*F&J&P&M&M*F&F*M&M*M-F&F*
C

*F&J&P&M*F&M&M*M&F*M-F&F*
E

*F&J&P&J-J*F*J-J&F*M-F&F*
1

*F&J&P*J&F-J*J&J-F*M-F&F*
3

*F&J&P*F-J&J*J-F&J*M-F&F*
5

*F&J&P-F*F-F-F&J*J*M-F&F*
7

*F&J&P-J&F*J-J&J*F*M-F&F*
9

*F&J&P&M&F*M&M&M*F*M-F&F*
B

*F&J&P&F*M&M&M*F&M*M-F&F*
D

*F&J&P&M*M&F*F&M&M*M-F&F*
F


