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3UHOLPLQDU\�$GYLFH�RQ�,QVWDOOLQJ�6PDUW�5HOD\V

3RZHU�GRZQ�WKH�GHYLFH�

7DNH�DOO�QHFHVVDU\�PHDVXUHV�WR�DYRLG�XQZDQWHG�UHOD\�WULJJHULQJ�

&KHFN�WR�HQVXUH�WKDW�QR�YROWDJH�LV�SUHVHQW�

0DNH�WKH�QHFHVVDU\�JURXQG�DQG�VKRUW�FLUFXLW�FRQQHFWLRQV�

$OZD\V�IROORZ�WKH�LQVWUXFWLRQV�VWDWHG�LQ�WKLV�XVHU¶V�JXLGH�

5HPHPEHU�WKDW�RQO\�TXDOLILHG�SHUVRQQHO�DUH�DXWKRUL]HG�WR�LPSOHPHQW�WKH�
VPDUW�UHOD\�

$XWRPDWLRQ�DQG�FRQWURO�GHYLFHV�PXVW�EH�LQVWDOOHG�VR�WKDW�WKH\�DUH�
SURWHFWHG�DJDLQVW�DQ\�ULVN�RI�LQYROXQWDU\�DFWXDWLRQ�

,W�LV�HVVHQWLDO�WR�HQVXUH�WKDW�DOO�FRQWURO�V\VWHP�FRQQHFWLRQV�PHHW�
DSSOLFDEOH�VDIHW\�VWDQGDUGV�

)OXFWXDWLRQV�RU�YDULDWLRQV�LQ�WKH�VXSSO\�YROWDJH�VKRXOG�QRW�H[FHHG�WKH�
WROHUDQFH�WKUHVKROGV�VWDWHG�LQ�WKH�WHFKQLFDO�FKDUDFWHULVWLFV��DV�WKH\�PD\�
FDXVH�RSHUDWLQJ�IDLOXUHV�DQG�OHDG�WR�SRWHQWLDOO\�GDQJHURXV�VLWXDWLRQV�

7DNH�FDUH�WR�PHHW�WKH�VWDQGDUGV�WKDW�DSSO\�WR�HPHUJHQF\�VWRS�V\VWHPV�
LQ�RUGHU�WR�DYRLG�SRWHQWLDOO\�GDQJHURXV�VLWXDWLRQV��(QVXUH�WKDW�UHOHDVLQJ�
WKH�HPHUJHQF\�VWRS�V\VWHP�GRHV�QRW�FDXVH�WKH�DXWRPDWHG�V\VWHP�WR�
VXGGHQO\�UHVWDUW�

7DNH�DOO�QHFHVVDU\�PHDVXUHV�WR�HQVXUH�WKDW�DQ�DSSOLFDWLRQ�LQWHUUXSWHG�
E\�D�EUHDN�LQ�WKH�VXSSO\�YROWDJH�FDQ�FRQWLQXH�FRUUHFWO\�DQG�DOVR�HQVXUH�
WKDW�QR�GDQJHURXV�VWDWHV��QR�PDWWHU�KRZ�EULHI��PD\�RFFXU��
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6PDUW�5HOD\

&RQWHQWV

<RX�ZRXOG�OLNH�WR�NQRZ�KRZ�\RXU�QHZ�
VPDUW�UHOD\�ZRUNV�DQG�GLVFRYHU�LWV�PDLQ�
FKDUDFWHULVWLFV�

����'LVFRYHULQJ�WKH�6PDUW�5HOD\

<RX�ZRXOG�OLNH�WR�NQRZ�DOO�RI�WKH�VPDUW�
UHOD\¶V�RSWLRQV� ����'HVFULSWLRQ�RI�0HQXV

<RX�ZRXOG�OLNH�WR�NQRZ�DOO�RI�WKH�VPDUW�
UHOD\¶V�FRQILJXUDWLRQ�RSWLRQV� ����&RQILJXUDWLRQ�0HQX

<RX�ZRXOG�OLNH�WR�NQRZ�DOO�RI�WKH�
HOHPHQWV�LQ�WKH�/DGGHU�GLDJUDP�WKDW�DUH�
UHFRJQL]HG�DQG�XVHG�E\�WKH�VPDUW�UHOD\�

����$XWRPDWLRQ�)XQFWLRQV

<RX�ZRXOG�OLNH�WR�OHDUQ�WR�HQWHU�D�
FRPSOHWH�/DGGHU�GLDJUDP�XVLQJ�WKH�
VPDUW�UHOD\��

����(QWHULQJ�/DGGHU�'LDJUDPV

<RX�UHTXLUH�GHWDLOHG�LQIRUPDWLRQ�RQ��IRU�
H[DPSOH��LPSOHPHQWLQJ�D�/DGGHU�
GLDJUDP�XVLQJ�WKH�VPDUW�UHOD\�

����,PSOHPHQWLQJ�D�%DVLF�
������$SSOLFDWLRQ

<RX�ZRXOG�OLNH�WR�NQRZ�ZKDW�VPDUW�UHOD\�
FRQWURO�FDSDELOLWLHV�DUH�RIIHUHG�GXULQJ�
RSHUDWLRQ�DQG�KRZ�SRZHU�EUHDNV�DUH�
KDQGOHG��

����'HEXJJLQJ

<RX�ZRXOG�OLNH�WR�LPSURYH�\RXU�XQGHU�
VWDQGLQJ�RI�WKH�VPDUW�UHOD\�XVLQJ�D�
FRPSOHWH�H[DPSOH�

����$SSOLFDWLRQ�([DPSOH

<RX�KDYH�DQ�RSHUDWLQJ�SUREOHP�DQG�\RX�
ZRXOG�OLNH�WR�ILQG�WKH�VROXWLRQ� ����7URXEOHVKRRWLQJ

<RX�ZRXOG�OLNH�WR�EDFNXS��WUDQVIHU�RU�
GXSOLFDWH�\RXU�DSSOLFDWLRQ��

�����7R�/RDG�DQ�$SSOLFDWLRQ�6WRUHG
�������LQ�WKH�%DFNXS�0HPRU\�RQWR
��������WKH�0RGXOH

<RX�DUH�ORRNLQJ�IRU�WRROV�WR�DVVLVW�ZLWK�
DSSOLFDWLRQ�GHVLJQ��HQWU\�IRUPV� $SSHQGL[

<RX�DUH�ORRNLQJ�IRU�D�VSHFLILF�ZRUG� ,QGH[
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� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

7KLV�&KDSWHU�FRYHUV�WKH�IROORZLQJ�VXEMHFWV�

���3UHVHQWDWLRQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

���&KDUDFWHULVWLFV�DQG�&RQQHFWLRQV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

���&RPPDQG�.H\V�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

����([DPSOHV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����'LIIHUHQFHV�GXH�WR�WKH�3URJUDPPLQJ�/DQJXDJH�8VHG��/'���)%' BBBBBBBBBBBB ��
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� �

���3UHVHQWDWLRQ

6PDUW�UHOD\V�DUH�GHVLJQHG�WR�VLPSOLI\�WKH�HOHFWULFDO�ZLULQJ�RI�LQWHOOLJHQW�
VROXWLRQV��$�VPDUW�UHOD\�LV�YHU\�VLPSOH�WR�LPSOHPHQW��,WV�IOH[LELOLW\�DQG�LWV�
KLJK�SHUIRUPDQFH�DOORZV�XVHUV�WR�VDYH�VLJQLILFDQW�DPRXQWV�RI�WLPH�DQG�
PRQH\�

7KLV�8VHU¶V�*XLGH�LV�LQWHQGHG�IRU�SHRSOH�ZKR�GR�QRW�KDYH�DQ�LQ�GHSWK�
NQRZOHGJH�RI�DXWRPDWLRQ�V\VWHPV�DQG�ZKR�ZRXOG�OLNH�WR�EH�DEOH�WR�
LPSOHPHQW�VPDUW�UHOD\V��

0HQX���2N

,�,� ,�,� ,&,%

���9'& ,QSXWV�,����,� ,%����,(�
����9'& $QDORJ�RU����9'&

65��%���%'

2XWSXWV
4������4���5HOD\��$

� �
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4�

� �
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������������������������%�&�'�(
�������������������������6�7�2�3����/�'
7�+�8�������6�(�3������������������
���������
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��������������������������������&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

���3UHVHQWDWLRQ

����������������������
'HVFULSWLRQ�RI�WKH�IURQW�SDQHO�RI�WKH�UHOD\

'HVFULSWLRQ�RI�WKH�/&'

5HIHUHQFH 'HVFULSWLRQ
� 5HWUDFWDEOH�PRXQWLQJ�IHHW�
� 6FUHZ�WHUPLQDO�EORFN�IRU�WKH�SRZHU�VXSSO\�
� /&'����OLQHV�����FKDUDFWHUV
� 6FUHZ�WHUPLQDO�EORFN�IRU�LQSXWV�

� 6FUHZ�WHUPLQDO�EORFN�IRU������9ROW�DQDORJ�LQSXWV�XVDEOH�LQ�GLVFUHWH�
PRGH�RQ�VRPH�PRGHOV

� &RQQHFWRU�IRU�EDFNXS�PHPRU\�RU�3&�FRQQHFWLRQ�FDEOH
� 6KLIW�NH\
� 6HOHFWLRQ�DQG�YDOLGDWLRQ�NH\
� 5HOD\�RXWSXW�VFUHZ�WHUPLQDO�EORFN
�� $UURZ�NH\V�RU�DIWHU�ILUVW�FRQILJXULQJ�WKHP��=�SXVKEXWWRQV

5HIHUHQFH 'HVFULSWLRQ
� ,QSXW�VWDWXV�GLVSOD\��%���(�UHSUHVHQW�WKH�DQDORJ�LQSXWV�

�
'LVSOD\�RI�WKH�RSHUDWLQJ�PRGH��581�6723��DQG�SURJUDPPLQJ�
PRGH��/'�)%'�

� 'LVSOD\�RI�WKH�GDWH��GD\�DQG�WLPH�IRU�SURGXFWV�ZLWK�FORFN�
� 2XWSXW�VWDWXV�GLVSOD\

�
&RQWH[WXDO�PHQXV���SXVKEXWWRQV���LFRQV�LQGLFDWLQJ�WKH�RSHUDWLQJ�
PRGHV

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� � ��

������������������������%�&�'�(���
�������������������������6�7�2�3����/�'
7�+�8�������6�(�3������������������
���������

�
�
�
�

�

�(DFK�DQDORJ�LQSXW�LV�DOVR�XVDEOH�LQ�GLVFUHWH�,�2�PRGH
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� �

���&KDUDFWHULVWLFV�DQG�&RQQHFWLRQV

&RQQHFWLQJ�'&�VPDUW�UHOD\V

���9 ���� 

1(9(5

5HFWLILHG�QRW�ILOWHUHG

35()(5$%/(

5HJXODWHG

$%/�5
����9

3266,%/(

5HFWLILHG�DQG�ILOWHUHG
8�PD[

8�PLQ

65�������%' 65�������-'

8PD[������9
8PLQ�!������9

8PD[��������9
8PLQ�!������9
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��������������������������������&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

���&RPPDQG�.H\V

'HVFULSWLRQ

7KH�NH\V�ORFDWHG�RQ�WKH�IURQW�RI�WKH�VPDUW�UHOD\�DUH�XVHG�WR�FRQILJXUH��
SURJUDP�DQG�FRQWURO�WKH�DSSOLFDWLRQ�DQG�PRQLWRU�WKH�DSSOLFDWLRQ
V�
SURJUHVV�

7KH�/&'�VFUHHQ�LV�OLW�IRU����VHFRQGV�ZKHQ�WKH�XVHU�SUHVVHV�DQ\�RI�WKH�
EXWWRQV�RQ�WKH�IURQW�SDQHO�

�,OOXVWUDWLRQ�

6KLIW�NH\

&RUUHVSRQGV�WR�WKH�ZKLWH�NH\�ORFDWHG�RQ�WKH�ULJKW�VLGH�RI�WKH�/&'�
VFUHHQ�
:KHQ�WKH��6KLIW��NH\�LV�SUHVVHG��D�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�DERYH�
WKH�RWKHU�=�NH\V��LQV��GHO��3DUDP��HWF���

0HQX���2.�NH\

&RUUHVSRQGV�WR�WKH�EOXH�EXWWRQ�ORFDWHG�XQGHU�WKH�/&'���

7KLV�NH\�LV�XVHG�IRU�DOO�YDOLGDWLRQV��PHQX��VXE�PHQX��SURJUDP��
SDUDPHWHU��HWF�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

3�5�2�*�5�$�0�0�,�1�*
3�$�5�$�0�(�7�(�5�
5�8�1�����6�7�2�3
&�2�1�)�,�*�8�5�$�7�,�2�1
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� �

���&RPPDQG�.H\V

1DYLJDWLRQ�NH\V�RU�=�NH\V

7KH�=�NH\V�DUH�WKH�JUD\�NH\V�LQ�D�OLQH�IURP�OHIW��=���WR�ULJKW��=���DQG�
ORFDWHG�XQGHU�WKH�/&'��7KH�DUURZV�LQGLFDWLQJ�WKH�PRYHPHQW�GLUHFWLRQ�
DVVRFLDWHG�ZLWK�QDYLJDWLRQ�DUH�PDUNHG�DERYH�WKH�NH\V��

7KH�QDYLJDWLRQ�NH\V�DUH�XVHG�WR�PRYH�XS��GRZQ��OHIW�DQG�ULJKW��

7KH�SRVLWLRQ�RQ�WKH�VFUHHQ�DSSHDUV�DV�D�IODVKLQJ�DUHD�

♦�6TXDUH�IRU�D�SRVLWLRQ�WKDW�FRUUHVSRQGV�WR�D�FRQWDFW��RQO\�LQ�
SURJUDPPLQJ�PRGH��
♦�&LUFOH�IRU�D�FRLO��RQO\�LQ�SURJUDPPLQJ�PRGH���

1RWH��:KHQ�WKH�EXWWRQV�FDQ�EH�XVHG�IRU�DFWLRQV�RWKHU�WKDQ�QDYLJDWLRQ��
D�OLQH�IURP�WKH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG���([DPSOH����������DQG���DV�
=[�NH\�HQWULHV��

&RQWH[WXDO�0HQXV

:KHQ�WKH�FXUVRU�LV�SODFHG�RQ�D�PRGLILDEOH�SDUDPHWHU��LI�WKH�6KLIW�NH\�LV�
SUHVVHG��D�FRQWH[WXDO�PHQX�DSSHDUV��

�,OOXVWUDWLRQ�

8VH�RI�WKH�FRQWH[WXDO�PHQX�IXQFWLRQV�

♦��������XVHG�WR�VFUROO�WKURXJK�WKH�YDULRXV�SRVVLEOH�YDOXHV�RI�WKH�
VHOHFWHG�ILHOG��W\SHV�RI�LQSXWV��RXWSXWV��DXWRPDWLRQ�IXQFWLRQV��
QXPEHUV��QXPHULFDO�YDOXHV��HWF���
♦�,QV���,QVHUWV�D�OLQH�ZKHQ�WKH�FXUVRU�LV�RYHU�D�SDUDPHWHU�RU�LQVHUWV�
DQ�DXWRPDWLF�IXQFWLRQ�ZKHQ�WKH�FXUVRU�LV�RYHU�D�EODQN�VSDFH
♦�'HO���&OHDUV�WKH�VSHFLILHG�HOHPHQW�RU�WKH�OLQH��LI�LW�LV�HPSW\
♦�3DUDP���'LVSOD\V�WKH�SDUDPHWHUV�VFUHHQ�VSHFLILF�WR�WKH�DXWRPDWLF�
IXQFWLRQ��YLVLEOH�RQO\�LI�WKH�DXWRPDWLF�IXQFWLRQ�KDV�D�SDUDPHWHU�

0HQX���2.

LQV� � 3DUDP� 'HO�
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���������������������������������&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

���&RPPDQG�.H\V

♦�← ↑ ↓ →��'LUHFWLRQ�RI�WKH�FRQQHFWLRQ�WUDFH��YLVLEOH�RQO\�LI�WKH�FXUVRU�
LV�RYHU�D�OLQN�ER[�

♦����������WKLV�OLQH�DSSHDUV�ZKHQ�WKH�NH\V�DUH�XVHG�DV�=[�NH\�W\SH�
LQSXWV�LQ�D�SURJUDP�

♦�← →��6HOHFWLRQ�RI�SDUDPHWHUV�WR�EH�PRGLILHG�
♦��������$OORZV�\RX�WR�VFUROO�WKURXJK�WKH�GLIIHUHQW�SRVVLEOH�YDOXHV�IRU�
WKH�VHOHFWHG�SDUDPHWHU�

♦�7KH�NH\�LQGLFDWHV�WKDW�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG�

♦        �,QGLFDWHV�WKH�VWDWH�LI�WKH�PRGXOH��,Q�581�LW�LV�LQ�PRWLRQ��LQ�6723�
LW�LV�LPPRELOH�
♦      �,QGLFDWHV�WKDW�IDXOWV�KDYH�DSSHDUHG��VHH�)$8/7�PHQX��
♦      �,QGLFDWHV�WKDW�WKH�PRGXOH�LV�FRQQHFWHG�WR�WKH�ZRUNVKRS�

0HQX���2.

'HO�

0HQX���2.

� � �� 'HO�

0HQX���2.

� �

0HQX���2.

0HQX���2.
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� ��

����([DPSOHV

'HVFULSWLRQ�$FWLRQ 'LVSOD\
6HOHFW�DQG�YDOLGDWH�WKH�ODQJXDJH�

���� �RU� ��� ������

�WKH�VHOHFWLRQ�LV�KLJKOLJKWHG�E\�WKH�
EOLQNLQJ�RI�WKH�WH[W�

7KH�0HQX���2.�EXWWRQ�LV�XVHG�WR�FRQILUP�
WKH�FKRLFH�RI�WKH�QHZ�ODQJXDJH�
7KH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�
�6723�PRGH��

5HWXUQ�WR�WKH�,1387�287387�VFUHHQ�

���������������������� ������

7KH�0HQX���2.�EXWWRQ�LV�XVHG�WR�FRQILUP�
WKH�FKRLFH�RI�WKH�QHZ�ODQJXDJH�

0HQX���2.
&�/�(�$�5��3�5�2�*

7�5�$�1�6�)�(�5

9�(�5�6�,�2�1

/�$�1�*�8�$�*�(

������������������������%�&�'�(

��������������������������6�7�2�3����/�'

)�5�,�������1�2�9������������������

���������
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���������������������������������&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

����([DPSOHV

7KLV�VXE�VHFWLRQ�GHWDLOV�KRZ�WR�XVH�WKH�VPDUW�UHOD\¶V�NH\V��7KLV�GRHV�QRW�
DSSO\�WR�%OLQG�PRGXOHV�

([DPSOH���� /DQJXDJH�VHOHFWLRQ��VDPH�SURFHGXUH�UHJDUGOHVV�RI�SURGXFW�

'HVFULSWLRQ�$FWLRQ 'LVSOD\

3RZHULQJ�XS

2Q�SRZHULQJ�XS��WKH�,1387�287387�
VFUHHQ�LV�GLVSOD\HG�
�6HH�&KDSLWHU�����'HVFULSWLRQ�RI�PHQXV�
,1387�287387�VFUHHQ�
%\�GHIDXOW��WKH�VHOHFWHG�ODQJXDJH�LV�
(QJOLVK�

(QWHU�WKH�0$,1�PHQX��DQG�JR�WR�WKH�
ODQJXDJH�FRQILJXUDWLRQ�PHQX��
/$1*8$*(

���� ����� �����WLPHV

(QWHU�WKH�ODQJXDJH�FRQILJXUDWLRQ�PHQX�

������������������� ������

7KH�DFWLYDWHG�RSWLRQ�LV�LQGLFDWHG�E\�D�
EODFN�GLDPRQG�

������������������������%�&�'�(

��������������������������6�7�2�3����/�'

)�5�,��������1�2�9������������������

���������

0HQX���2.

&�/�(�$�5��3�5�2�*

7�5�$�1�6�)�(�5

9�(�5�6�,�2�1

/�$�1�*�8�$�*�(

0HQX���2.
(�1�*�/�,�6�+

)�5�$�1�&�$�,�6

'�(�8�7�6�&�+

,�7�$�/�,�$�1�2
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� ��

����([DPSOHV

([DPSOH���� &KDQJLQJ�WKH�GDWH�DQG�WLPH�ZKHQ�ILUVW�SRZHUHG�XS�RU�DIWHU�D�ORQJ�ODVWLQJ�
SRZHU�EUHDN�

'HVFULSWLRQ�$FWLRQ 'LVSOD\

)URP�WKH�,1387�287387�VFUHHQ��HQWHU�
WKH�0$,1�PHQX��WKHQ�JR�WR�WKH�
&21),*85$7,21�PHQX

������ ����� �����WLPHV

(QWHU�WKH�&21),*85$7,21�PHQX��DQG�
JR�WR�WKH�&+$1*(�'�7�VXE�PHQX

������ ����� �����WLPHV

(QWHU�WKH�GDWH�DQG�WLPH�FRQILJXUDWLRQ�
PHQX

������������������� ������

0HQX���2.

3�5�2�*�5�$�0�0�,�1�*

3�$�5�$�0�(�7�(�5

5�8�1�����6�7�2�3

&�2�1�)�,�*�8�5�$�7�,�2�1

0HQX���2.

3�$�6�6�:�2�5�'

)�,�/�7�(�5

=�[���.�(�<�6

&�+�$�1�*�(�����'���7

0HQX���2.
&�+�$�1�*�(�����'���7

7�+�8�������������-�8�/�������������

�����������������������������������V

&�$�/������������������VHFV���:.
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���������������������������������&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\

����([DPSOHV

'HVFULSWLRQ�$FWLRQ 'LVSOD\
6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�XVLQJ�WKH�
QDYLJDWLRQ�NH\V��WKH�VHOHFWLRQ�LV�
KLJKOLJKWHG�E\�WKH�EOLQNLQJ�RI�WKH�
SDUDPHWHU��

���������������� ��RU�� ������

0RGLI\�WKH�SDUDPHWHU�XVLQJ�WKH�
QDYLJDWLRQ�NH\V�

���������������� ��RU�� ������

WKHQ�FRQILUP�ZLWK�0HQX���2.

��������������������� ������

7KH�0HQX���2.�EXWWRQ�LV�XVHG�WR�FRQILUP�
WKH�PRGLILFDWLRQV�
7KH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�
�6723�PRGH��

5HWXUQ�WR�WKH�,1387�287387�VFUHHQ�

���������������������� ������

7KH�0HQX���2.�EXWWRQ�LV�XVHG�WR�FRQILUP�
WKH�FKRLFH�RI�WKH�QHZ�ODQJXDJH�

� �

0HQX���2.

&�/�(�$�5��3�5�2�*

7�5�$�1�6�)�(�5

9�(�5�6�,�2�1

/�$�1�*�8�$�*�(

������������������������%�&�'�(

��������������������������6�7�2�3����/�'

)�5�,�������1�2�9������������������

���������
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&KDSWHU�����3RZHULQJ�XS�DQG�'LVFRYHULQJ�WKH�6PDUW�5HOD\�� ��

����'LIIHUHQFHV�GXH�WR�WKH�3URJUDPPLQJ�/DQJXDJH
�����8VHG��/'���)%'

&HUWDLQ�IXQFWLRQV�RU�PHQXV�DUH�VSHFLILF�WR�WKH�W\SH�RI�SURJUDPPLQJ�
ODQJXDJH�XVHG��/'�RU�)%'�

)XQFWLRQV�DFFHVVLEOH�DFFRUGLQJ�WR�WKH�PRGH�XVHG��/'���)%'

)XQFWLRQV�DFFHVVLEOH�DFFRUGLQJ�WR�WKH�PRGH�XVHG��/'�DQG�
)%'

)XQFWLRQ /' )%'
3URJUDPPLQJ�DQ�DSSOLFDWLRQ�IURP�WKH�IURQW�SDQHO�RI�
WKH�UHOD\�

;

6HWWLQJ�XS�SDUDPHWHUV�IRU�DXWRPDWLRQ�IXQFWLRQV ; ;�
&RQWUROOLQJ�WKH�DSSOLFDWLRQ ; ;
0RQLWRULQJ�WKH�SURJUHVV�RI�WKH�DSSOLFDWLRQ ; ;

0HQX�� /' )%'
352*5$00,1*��6723� ; �
021,725,1*��581� ; �
3$5$0(7(5��PRGH�VSHFLILF� ; ;
581���6723 ; ;
&21),*85$7,21���6723�
�����3$66:25' ; ;
�����),/7(5 ; ;
�����=[�.(<6 ;
�����&+$1*(�'�7 ; ;
�����&+$1*(�6800�:,17 ; ;
�����:$7&+'2*�&<&/( ; ;
&/($5�352*���6723� ; �
75$16)(5 ; ;
9(56,21 ; ;
/$1*8$*( ; ;
)$8/7 ; ;
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�� 'HVFULSWLRQ�RI�0HQXV��&KDSWHU��

&KDSWHU�����&RQWHQWV
'HVFULSWLRQ�RI�0HQXV

���0HQXV�3UHVHQWDWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���,13876�2873876�6FUHHQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���7(;7�DQG�',63/$<�VFUHHQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���352*5$00,1*�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���3$5$0(7(5�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���021,725,1*�0HQX�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���581�6723�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&21),*85$7,21�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&/($5�352*5$0�0HQX�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����75$16)(5�0HQX�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����/$1*8$*(�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����9(56,21�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����)$8/7�0HQX�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���0HQXV�3UHVHQWDWLRQ

'HVFULSWLRQ
7KHVH�IXQFWLRQV�DUH�JURXSHG�LQ�D�PDLQ�PHQX�

7KH�OLQH�EOLQNV�WR�VKRZ�ZKHUH�\RX�DUH�SRVLWLRQHG�

$Q�XSZDUGV�WULDQJOH������VKRZV�WKDW�WKHUH�DUH�PRUH�RSWLRQV�DYDLODEOH�LI�
\RX�VFUROO�XS��ZKLOH�D�GRZQZDUGV�WULDQJOH�VKRZV�WKDW�WKHUH�DUH�PRUH�
RSWLRQV�DYDLODEOH�LI�\RX�VFUROO�GRZQ�������

0DQDJLQJ�0HQXV�
7KH�,13876�2873876�VFUHHQ�LV�GLVSOD\HG�E\�GHIDXOW�ZKHWKHU�WKH�
PRGH�LV�LQ�/'�RU�)%'��
3UHVVLQJ�WKH�0HQX�2.�NH\�VZLWFKHV�WKH�GLVSOD\�IURP�WKH�,13876�
2873876�VFUHHQ�WR�WKH�0$,1�PHQX��
7KH�PHQX�RQ�WKH�ILUVW�URZ�ZKLFK�LV�VHOHFWHG�E\�GHIDXOW��IODVKLQJ���7KH�
DUURZ�NH\V�FDQ�EH�XVHG�WR�SODFH�WKH�FXUVRU�RYHU�WKH�RWKHU�PHQXV��
3UHVV�WKH�EOXH�0HQX�2.�NH\�WR�GLVSOD\�WKH�VFUHHQ�FRUUHVSRQGLQJ�WR�WKH�
VHOHFWHG�PHQX�RU�PRYH�RQWR�WKH�ILUVW�VXE�PHQX��2.

1RWH� 7KH�GLIIHUHQW�PHQX�IXQFWLRQV�YDU\�DFFRUGLQJ�WR�WKH�SURJUDPPLQJ�
ODQJXDJH�XVHG��/'�RU�)%'�
:KHQ�D�VSHFLILFLW\�H[LVWV��LW�LV�VSHFLILHG�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

3�5�2�*�5�$�0�0�,�1�*
3�$�5�$�0�(�7�(�5�
5�8�1�����6�7�2�3
&�2�1�)�,�*�8�5�$�7�,�2�1

ZELIO2_EN.book  Page 17  Tuesday, January 13, 2004  11:53 AM



�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���,13876�2873876�6FUHHQ

'HVFULSWLRQ
7KLV�LV�WKH�KLJKHVW�OHYHO�LQWHUIDFH��LI�QR�GLVSOD\�IXQFWLRQ�LV�DFWLYH��7(;7�
�/'��RU�',63/$<��)%'��

7KLV�VFUHHQ�LV�GLVSOD\HG�E\�GHIDXOW�ZKDWHYHU�WKH�SURJUDPPLQJ�W\SH��/'�
RU�)%'�DQG�WKH�PRGH��6723�RU�581�

,OOXVWUDWLRQ�

7KH�,13876�2873876�VFUHHQ�FDQ�EH�XVHG�WR�YLHZ�
♦�,QSXW�VWDWXV����WR����$�WR�3�����
♦�2SHUDWLQJ�PRGH��581�6723������
♦�7\SH�LQ�XVH��/'�)%'������
♦ 'DWH�DQG�WLPH�IRU�SURGXFWV�ZLWK�D�FORFN�����
♦�2XWSXW�VWDWXV����WR����$�WR�*�����
♦�=�SXVK�EXWWRQV����WR�������

,Q�6LPXODWLRQ�PRGH�RU�0RQLWRULQJ�PRGH�ZKHQ�WKH�SURJUDP�LV�LQ�581��WKH�
DFWLYH�VWDWHV�RI�WKH�,QSXWV�2XWSXWV�DUH�LQGLFDWHG�LQ�UHYHUVH�YLGHR�

3UHVVLQJ�WKH�6KLIW�DQG�0HQX�2.�NH\V�LQ�RUGHU�DQG�VLPXOWDQHRXVO\�
VZLWFKHV�WKH�VFUHHQ�GLVSOD\�IURP�,13876�2873876�WR�7(;7��/'��RU�
',63/$<��)%'���

$FFHVV�WR�WKH�PDLQ�PHQX
3UHVVLQJ�WKH�0HQX�2.�NH\�VZLWFKHV�WKH�GLVSOD\�IURP�WKH�,13876�
2873876�VFUHHQ�WR�WKH�PDLQ�PHQX�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

�

�������������
�������������������������������6�7�2�3��/�'
0�2�1�������6�(�3��������������
���������

�

�
�

�

� �
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���7(;7�DQG�',63/$<�VFUHHQ

'HVFULSWLRQ

7KH�GLVSOD\�IXQFWLRQV�DUH�XVHG�WR�GLVSOD\�WH[W�RU�D�QXPHULFDO�YDOXH�
�FXUUHQW�YDOXH��SUHVHW�YDOXH��HWF���RQ�WKH�/&'�LQVWHDG�RI�WKH�,13876�
2873876�VFUHHQ���

♦�,Q�/'�PRGH��D�7(;7�IXQFWLRQ�LV�DFWLYH�
♦�,Q�)%'�PRGH��D�',63/$<�IXQFWLRQ�LV�DFWLYH�

,I�VHYHUDO�GLVSOD\�IXQFWLRQV�DUH�DFWLYH�VLPXOWDQHRXVO\��ZH�VHH�WKH�
IROORZLQJ���

♦�,Q�/'�PRGH��RQO\�WKH�ODVW�EORFN�WR�EH�DFWLYDWHG�LV�GLVSOD\HG�
♦�,Q�)%'�PRGH��WKH�VXSHUSRVLWLRQ�RI�DOO�RI�WKH�)%'�',63/$<
����VFUHHQV�LV�GLVSOD\HG�

1RWH� 7KH�GLVSOD\�IXQFWLRQV�FDQ�RQO\�EH�SURJUDPPHG�XVLQJ�WKH�
SURJUDPPLQJ�ZRUNVKRS��UHIHU�WR�WKH�=HOLR�6RIW���RQ�OLQH�KHOS�PDQXDO�IRU�
IXUWKHU�LQIRUPDWLRQ��

3UHVVLQJ�WKH�6KLIW�DQG�0HQX�2.�NH\V�LQ�RUGHU�DQG�VLPXOWDQHRXVO\�
VZLWFKHV�WKH�VFUHHQ�GLVSOD\�IURP�7(;7��/'��RU�',63/$<��)%'��WR�
,13876�2873876��

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

�

���9�D�O�X�H��F�R�X�Q�W�H�U���
���&������&�� ����������������������������
���'�D�W�H
����������������������
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���7(;7�DQG�',63/$<�VFUHHQ

$XWKRUL]HG�PRGLILFDWLRQV

$OO�SDUDPHWHUV�IRU�ZKLFK�WKH�$XWKRUL]HG�PRGLILFDWLRQ�RSWLRQ�LV�HQDEOHG�
FDQ�EH�PRGLILHG�IURP�WKH�IURQW�SDQHO�RI�WKH�PRGXOH�

'HVFULSWLRQ�RI�WKH�PRGLILFDWLRQ�SURFHGXUH�IRU�GLVSOD\HG�YDOXHV�

6WHS 'HVFULSWLRQ

� 3UHVV�WKH�6KLIW�NH\��ZKLWH�NH\��WR�GLVSOD\�WKH�FRQWH[WXDO�PHQX�

5HVXOW��3DUDP�LV�GLVSOD\HG�DW�WKH�ERWWRP�RI�WKH�VFUHHQ��

� 3UHVV�WKH�→�NH\��ZLWKRXW�UHOHDVLQJ�WKH�6KLIW�NH\��WR�GLVSOD\�WKH�FRQWH[WXDO�

PHQX�

5HVXOW��7KH�SDUDPHWHU�ZKLFK�FDQ�EH�PRGLILHG�IODVKHV�DQG�WKH�IROORZLQJ�

FRQWH[WXDO�PHQX�LV�GLVSOD\HG���

� 6HOHFW�WKH�SDUDPHWHU�WR�EH�PRGLILHG�XVLQJ�WKH�DUURZ�NH\V��←�DQG�→�IURP�WKH�

FRQWH[WXDO�PHQX��WKH�YDOXH�ZKLFK�DUH�DYDLODEOH�IRU�PRGLILFDWLRQ�IODVK��

� 0RGLI\�WKH�YDOXH�RI�WKH�SDUDPHWHU�ZLWK�WKH����↑��DQG����↓��NH\V�IURP�WKH�
FRQWH[WXDO�PHQX�

� &RQILUP�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�WKH�0HQX�2.�NH\�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�RU�WKH�

7(;7���',63/$<�VFUHHQ��

0HQX���2.

� �
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���352*5$00,1*�0HQX

1RWH��7KLV�PHQX�LV�VSHFLILF�WR�/'��6723�PRGH��

7KLV�IXQFWLRQ�OHWV�WKH�XVHU�HQWHU�WKH�/DGGHU�GLDJUDPV�WKDW�ZLOO�ZRUN�RQ�
WKH�VPDUW�UHOD\��

7KLV�SURJUDP�LV�RQO\�ZULWWHQ�XVLQJ�D�/DGGHU�GLDJUDP�/'��

,QIRUPDWLRQ�RQ�KRZ�WR�SURJUDP�D�/DGGHU�GLDJUDP�LV�JLYHQ�LQ�WKH�FKDSWHU��
&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV��

2QFH�WKH�PRGLILFDWLRQV�DUH�HQDEOHG��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�
PHQX�

1RWH��7KLV�IXQFWLRQ�PD\�EH�SDVVZRUG�SURWHFWHG�

=HOLR��

,���������������������������������������57�
,�������������������������������������������
,������0���������������7����������60�
�����������������������������������������77�

0HQX���2.

7HOHPHFDQLTXH
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���3$5$0(7(5�0HQX

'HVFULSWLRQ
7KLV�PHQX�DOORZV�WKH�XVHU�WR�HQWHU�DQG�PRGLI\�WKH�DSSOLFDWLRQ�
SDUDPHWHUV�GLUHFWO\�RQ�WKH�VFUHHQ�XVLQJ�WKH�UHOD\�NH\V��
7KLV�IXQFWLRQ�FDQ�EH�DFFHVVHG�LQ�WKH�WZR�PRGHV��/'�DQG�)%'��EXW�WKH�
FRQWHQWV�ZLOO�EH�VSHFLILF�WR�WKH�PRGH�XVHG��

,I�WKHUH�DUH�SDUDPHWHUV�WR�GLVSOD\��DQG�ZKHUH�WKHVH�DUH�QRW�ORFNHG���WKH\�
DUH�OLVWHG�LQ�WKH�ZLQGRZ��RWKHUZLVH�D�12�3$5$0(7(56�PHVVDJH�
DSSHDUV�

/'�0RGH
)XQFWLRQV�ZLWK�SDUDPHWHUV�LQ�/'�PRGH�
♦�$X[LOLDU\�UHOD\V��ODWFKLQJ��
♦�'LVFUHWH�2XWSXWV��ODWFKLQJ��
♦�&ORFNV�
♦�$QDORJ�FRPSDUDWRUV�
♦�7LPHUV�
♦�&RXQWHUV�
♦�)DVW�FRXQWHUV�

2QO\�WKRVH�IXQFWLRQV�XVHG�LQ�WKH�SURJUDP�DQG�ZLWK�SDUDPHWHUV�DUH�OLVWHG�
LQ�WKH�3$5$0(7(56�PHQX�

$OO�RI�WKH�IXQFWLRQV�WKDW�KDYH�SDUDPHWHUV�DUH�OLVWHG�LQ�WKH�3$5$0(7(5�
PHQX�

3DUDPHWHU�PRGLILFDWLRQ�SURFHGXUH�

6WHSV 'HVFULSWLRQ

� 3ODFH�WKH�FXUVRU�RYHU�WKH�3$5$0(7(56�PHQX�LQ�WKH�PDLQ�PHQX�

�3$5$0(7(56�IODVKLQJ��DQG�FRQILUP�E\�SUHVVLQJ�WKH�0HQX�2.�EXWWRQ�

5HVXOW��WKH�SDUDPHWHUV�ZLQGRZ�RSHQV�WR�WKH�ILUVW�SDUDPHWHU�

� 6HOHFW�WKH�IXQFWLRQ�WR�PRGLI\�

7R�DFFHVV�WKH�UHTXLUHG�IXQFWLRQ��VFUROO�WKURXJK�DOO�WKH�IXQFWLRQV��QDYLJDWLRQ�

NH\V�↑�DQG�↓��XQWLO�\RX�UHDFK�WKH�ULJKW�RQH�

� 6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�

8VH�WKH�←�DQG�→�NH\V�WR�PRYH�WR�WKH�SDUDPHWHU�WR�EH�PRGLILHG�
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���3$5$0(7(5�0HQX

)%'�0RGH
)XQFWLRQV�ZLWK�SDUDPHWHUV�LQ�/'�PRGH�
♦�1XPHULFDO�&RQVWDQW�7\SH�,QSXWV�
♦�&ORFNV�
♦�*DLQ�
♦�7LPHUV��7,0(5�$�&��7,0(5�%�+��7,0(5�/L�
♦�&RXQWHU��35(6(7�&2817�
♦�)DVW�FRXQWHUV�
♦�&$0�EORFN�

$FFHVVLQJ�SDUDPHWHUV�IRU�WKH�)%'�EORFNV�UHTXLUHV�WKDW�WKH�XVHU�NQRZ�
DQG�HQWHU�WKH�EORFN�QXPEHU��7KLV�QXPEHU�DSSHDUV�RQ�WKH�ZLULQJ�VKHHW�LQ�
WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�EORFN��

,I�WKHUH�DUH�SDUDPHWHUV�WR�GLVSOD\��DQG�ZKHUH�WKHVH�DUH�QRW�ORFNHG���WKH\�
DUH�OLVWHG�LQ�WKH�ZLQGRZ��RWKHUZLVH�D�12�3$5$0(7(56�PHVVDJH�
DSSHDUV�

3DUDPHWHU�PRGLILFDWLRQ�SURFHGXUH�

6WHSV 'HVFULSWLRQ

� 3ODFH�WKH�FXUVRU�RYHU�WKH�3$5$0(7(56�PHQX�LQ�WKH�PDLQ�PHQX�

�3$5$0(7(56�IODVKLQJ��DQG�FRQILUP�E\�SUHVVLQJ�WKH�0HQX�2.�EXWWRQ�

5HVXOW��WKH�SDUDPHWHUV�ZLQGRZ�RSHQV�WR�WKH�ILUVW�SDUDPHWHU�

� 6HOHFW�WKH�IXQFWLRQ�WR�PRGLI\�

7R�DFFHVV�WKH�UHTXLUHG�IXQFWLRQ��VFUROO�WKURXJK�WKH�IXQFWLRQ�EORFN�QXPEHUV�

�QDYLJDWLRQ�NH\V�↑�DQG�↓��XQWLO�\RX�UHDFK�WKH�ULJKW�RQH�

� 6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�

7KH�←�DQG�→�NH\V�FDQ�EH�XVHG�WR�SODFH�WKH�FXUVRU�RYHU�WKH�SDUDPHWHU�WR�

PRGLI\�

� 0RGLI\�WKH�SDUDPHWHU�XVLQJ�WKH���DQG���NH\V��↑�DQG�↓��RI�WKH�FRQWH[WXDO�PHQX�

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.��ZKLFK�RSHQV�WKH�YDOLGDWLRQ�

ZLQGRZ�

� &RQILUP�DJDLQ�WZLFH�E\�SUHVVLQJ�0HQX�2.�WR�VDYH�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���3$5$0(7(5�0HQX

3DUDPHWHUV��LQ�581�PRGH�

,W�LV�WKHUHIRUH�SRVVLEOH�WR�PRGLI\�G\QDPLF�SDUDPHWHUV�LQ�581�PRGH�DV�
ORQJ�DV�WKH\�DUH�QRW�ORFNHG�

7KH�PRGLILFDWLRQV�FDQ�EH�PDGH��
♦�)URP�WKH�3$5$0(7(5�PHQX�
♦�)URP�WKH�021,725,1*�PHQX��PRYH�WR�WKH�IXQFWLRQ�WR�EH�PRGLILHG
����XVLQJ�WKH�DUURZ�NH\V���←↑↓→��DQG�RSHQ�WKH�SDUDPHWHUV�ZLQGRZ�IURP
����WKH�FRQWH[WXDO�PHQX��6KLIW�NH\��

6WHSV 'HVFULSWLRQ

� 0RGLI\�WKH�SDUDPHWHU�XVLQJ�WKH���DQG���NH\V��↑�DQG�↓��RI�WKH�FRQWH[WXDO�PHQX�

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.��ZKLFK�RSHQV�WKH�YDOLGDWLRQ�

ZLQGRZ�

� &RQILUP�DJDLQ�WZLFH�E\�SUHVVLQJ�0HQX�2.�WR�VDYH�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���021,725,1*�0HQX

'HVFULSWLRQ
1RWH��$FFHVVLEOH�LQ�/'���581�PRGH�RQO\�
021,725,1*�PRGH�LV�XVHG�WR�G\QDPLFDOO\�GLVSOD\�WKH�VWDWH�RI�VPDUW�
UHOD\�LQSXW�RXWSXW�

,Q�WKLV�PRGH�WKH�ZLULQJ�GLDJUDP�DSSHDUV�DV�LW�GRHV�LQ�WKH�
352*5$00,1*�PHQX��PRGXOH�LQ�6723�PRGH���EXW�DSSHDU�LQ�UHYHUVH�
YLGHR�ZKHQ�LQSXWV�RU�RXWSXWV�DUH�DFWLYDWHG��ZKLWH�RQ�EODFN�EDFNJURXQG��

�,OOXVWUDWLRQ��

7KLV�PRGH�DOORZV�WKH�XVHU�WR�G\QDPLFDOO\�PRGLI\�WKH�YDOXH�RI�WKH�
SDUDPHWHUV�RI�WKH�DXWRPDWLRQ�IXQFWLRQV�LI�WKH\�DUH�XQORFNHG�

0RGLI\LQJ�SDUDPHWHUV
7R�PRGLI\�WKH�SDUDPHWHUV��VLPSO\�

6WHSV 'HVFULSWLRQ

� 8VH�WKH�DUURZ�NH\V�WR�PRYH�WR�WKH�HOHPHQW�\RX�ZRXOG�OLNH�WR�PRGLI\��VWHS���RI�

WKH�SURFHGXUH�HOHPHQW�HQWU\�

� 3UHVV�WKH�6KLIW�DQG�3DUDP�NH\V�DW�WKH�VDPH�WLPH�WR�RSHQ�WKH�SDUDPHWHUV�

ZLQGRZ�

� 8VH�WKH�DUURZ�NH\V�WR�PRYH�WR�WKH�PRGLILDEOH�SDUDPHWHU�ILHOGV��←→�

� &KDQJH�WKH�SDUDPHWHU�YDOXH�XVLQJ�WKH���DQG���NH\V��

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.��ZKLFK�RSHQV�WKH�YDOLGDWLRQ�

ZLQGRZ�

9DOLGDWH�0HQX�2.�DJDLQ�WR�VDYH�WKH�PRGLILFDWLRQV��

� &RQILUP�DJDLQ�ZLWK�0HQX�2.�

5HVXOW��UHWXUQ�WR�WKH�SDUDPHWHU�VFUHHQ�

� &RQILUP�DJDLQ�ZLWK�0HQX�2.�

5HVXOW��WKH�GLVSOD\�LV�VHW�WR�WKH�,13876�2873876�VFUHHQ�
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���581�6723�0HQX

'HVFULSWLRQ

7KLV�IXQFWLRQ�OHWV�WKH�XVHU�VWDUW�RU�VWRS�WKH�SURJUDP�FRQWDLQHG�LQ�WKH�
VPDUW�UHOD\��

♦�6723��WKH�SURJUDP�LV�VWRSSHG��WKH�RXWSXWV�DUH�GHDFWLYDWHG��WKH�
FXUUHQW�YDOXHV��FRXQWHUV��WLPHUV��HWF���DUH�UHVHW�WR�]HUR��LI�WKH�ODWFKLQJ�
RSWLRQ�LV�QRW�DFWLYDWHG��
♦�581��7KH�SURJUDP�LV�H[HFXWHG�

1RWH��:KHQ�6723�VZLWFKHV�WR�581��WKH�SURJUDP�LV�LQLWLDOL]HG�

�,OOXVWUDWLRQ��

:KHQ�RSHQHG��WKH�LQWHUIDFH�RIIHUV�WKH�XVHU�WKH�FKRLFH�WKDW�LV�
FRPSOHPHQWDU\�WR�WKH�FXUUHQW�VWDWH���<(6�LV�DOZD\V�IODVKLQJ�

,I�WKH�SURJUDP�LV�LQ�PRGH�

♦�6723��581�352*��LV�SURSRVHG�
♦�581��6723�352*��LV�SURSRVHG�

7KH�↑↓�QDYLJDWLRQ�NH\V�DUH�XVHG�WR�FKDQJH�WKH�VHOHFWLRQ�

:KHQ�WKH�PRGH�KDV�EHHQ�YDOLGDWHG�ZLWK�WKH�0HQX�2.�NH\��WKH�GLVSOD\�
PRYHV�WR�WKH�,1387�287387�VFUHHQ�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

5�8�1����3�5�2�*��
���<�(�6�
���1�2

ZELIO2_EN.book  Page 26  Tuesday, January 13, 2004  11:53 AM



&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

���&21),*85$7,21�0HQX

'HVFULSWLRQ�

7KH�FRQILJXUDWLRQ�PHQX�LV�PDGH�XS�RI�WKH�IROORZLQJ�RSWLRQV�

���♦�3$66:25'
���♦�),/7(5�
���♦�=[�.(<6
���♦�&+$1*(�'�7�
���♦�&+$1*(�6800�:,17�
���♦�:$7&+'2*�&<&/(�

1RWH��,I�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG���NH\�GLVSOD\HG�LQ�WKH�
FRQWH[WXDO�PHQX���WKH�XVHU�PXVW�HQWHU�WKH�SDVVZRUG�EHIRUH�DQ\�DFWLRQ�
FDQ�WDNH�SODFH�LQ�WKH�VXE�PHQXV�

7KH�YDULRXV�FRQILJXUDWLRQ�PHQX�RSWLRQV�DUH�GHWDLOHG�LQ�WKH�FKDSWHU��
&KDSWHU�����&RQILJXUDWLRQ�0HQX�
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

���&/($5�352*5$0�0HQX

'HVFULSWLRQ

1RWH��2QO\�DFFHVVLEOH�LQ�/'�PRGH�

7KLV�IXQFWLRQ�DOORZV�WKH�HQWLUH�SURJUDP�WR�EH�FOHDUHG��

1RWH��,I�WKH�SURJUDP�LV�SURWHFWHG��NH\�GLVSOD\HG���WKH�XVHU�PXVW�HQWHU�D�
SDVVZRUG�EHIRUH�EHLQJ�DEOH�WR�FOHDU�WKH�SURJUDP�

&OHDULQJ�WKH�SURJUDP

:KHQ�LW�LV�RSHQHG��WKH�12�FKRLFH�LV�VHOHFWHG�E\�GHIDXOW�

3URFHGXUH�

6WHSV 'HVFULSWLRQ

� 6HOHFW�<(6�XVLQJ�WKH�↑�DQG�↓�QDYLJDWLRQ�NH\V�

� 9DOLGDWH�WKH�FOHDU�FRPPDQG�E\�SUHVVLQJ�0HQX�2.�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

����75$16)(5�0HQX

'HVFULSWLRQ

7KLV�IXQFWLRQ�LV�XVHG�WR��

♦�/RDG�WKH�DSSOLFDWLRQ�FRQWDLQHG�LQ�WKH�PRGXOH�LQWR�WKH�EDFNXS�PHPRU\�
♦�/RDG�D�SURJUDP�LQWR�WKH�PRGXOH�IURP�WKH�EDFNXS�PHPRU\�

7KH�SURJUDP�FDQ�WKHQ�EH�ORDGHG�RQWR�DQRWKHU�PRGXOH�IURP�WKLV�EDFNXS�
PHPRU\�

,OOXVWUDWLRQ�

1RWH��7KH�EDFNXS�PHPRU\�LV�DYDLODEOH�DV�DQ�RSWLRQ�

1RWH��,I�WKH�SURJUDP�LV�SURWHFWHG��NH\�GLVSOD\HG���WKH�XVHU�PXVW�HQWHU�D�
SDVVZRUG�EHIRUH�EHLQJ�DEOH�WR�EDFN�XS�WKH�SURJUDP�

1RWH��,I�DQ�DSSOLFDWLRQ�LV�DOUHDG\�SUHVHQW�LQ�WKH�EDFNXS�PHPRU\��LW�ZLOO�EH�
RYHUZULWWHQ�E\�WKH�QHZ�WUDQVIHU��QR�WHVW�LV�SHUIRUPHG�WR�FKHFN�WKH�
PHPRU\�LV�IUHH��

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

7�5�$�1�6�)�(�5�

������0�(�0�2�5�<���!���=�(�/�,�2
�

������=�(�/�,�2���!���0�(�0�2�5�<
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

����75$16)(5�0HQX

7UDQVIHU�PRGXOH�→�%DFNXS�PHPRU\

7UDQVIHU�SURFHGXUH�

%DFNXS�0HPRU\�7UDQVIHU�→�0RGXOH

7UDQVIHU�SURFHGXUH�

3RVVLEOH�(UURUV

♦�1R�EDFNXS�PHPRU\
(UURU�PHVVDJH��75$16)(5�(5525��12�0(025<

♦�&RQILJXUDWLRQ�RI�SURJUDP�WR�EH�WUDQVIHUUHG�LQFRPSDWLEOH�ZLWK�
KDUGZDUH�FRQILJXUDWLRQ�
(UURU�PHVVDJH��75$16)(5�(5525��&21),*�,1&203$7�(hardware 
or software reference numbers�

5HIHU�WR�WKH�)$8/7�PHQX�WR�FRQVXOW�WKH�HUURU�QXPEHU�DQG�FOHDU�LW�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�WUDQVIHU�W\SH��=(/,2!0(025<�XVLQJ�WKH�DUURZ�NH\V�↑�↓�

� &RQILUP�WKH�WUDQVIHU�FRPPDQG�ZLWK�WKH�0HQX�2.�NH\�

�(QWHU�WKH�SDVVZRUG�LI�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG���

� :DLW�XQWLO�WKH�WUDQVIHU�LV�FRPSOHWH�

7KH�IROORZLQJ�LV�GLVSOD\HG��!�!�!�0(025<�WKHQ�75$16)(5���2.�ZKHQ�WKH�

WUDQVIHU�LV�FRPSOHWH��

� &RQILUP�D�VHFRQG�WLPH�E\�SUHVVLQJ�0HQX�2.�WR�H[LW�WKH�PHQX�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�WUDQVIHU�W\SH��0(025<!=(/,2�XVLQJ�WKH�DUURZ�NH\V�↑�↓�

� &RQILUP�WKH�WUDQVIHU�FRPPDQG�ZLWK�WKH�0HQX�2.�NH\�

� :DLW�XQWLO�WKH�WUDQVIHU�LV�FRPSOHWH�

7KH�IROORZLQJ�LV�GLVSOD\HG��!�!�!�02'8/(��WKHQ�75$16)(5��2.�ZKHQ�WKH�

WUDQVIHU�LV�FRPSOHWH��

� &RQILUP�D�VHFRQG�WLPH�E\�SUHVVLQJ�0HQX�2.�WR�H[LW�WKH�PHQX�

5HVXOW��the display returns to the INPUTS-OUTPUTS screen in RUN mode 
and to the MAIN menu in STOP mode.
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

����/DQJXDJH�0HQX

'HVFULSWLRQ

7KLV�IXQFWLRQ�OHWV�WKH�XVHU�FKRRVH�WKH�ODQJXDJH�XVHG�E\�WKH�VPDUW�UHOD\�

$OO�PHVVDJHV�FDQ�EH�GLVSOD\HG�LQ�VL[�ODQJXDJHV��

♦�(QJOLVK
♦�)UHQFK
♦�*HUPDQ
♦�,WDOLDQ
♦�6SDQLVK
♦�3RUWXJXHVH

,OOXVWUDWLRQ�

/DQJXDJH�VHOHFWLRQ

7KH�FXUUHQW�ODQJXDJH�LV�VKRZQ�E\�WKH�VHOHFWLRQ�V\PERO��EODFN�OR]HQJH�
V\PERO��

/DQJXDJH�VHOHFWLRQ�SURFHGXUH�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�ODQJXDJH�XVLQJ�WKH�QDYLJDWLRQ�NH\V��↓↑��WKH�VHOHFWLRQ�IODVKHV��

� &RQILUP�ZLWK�0HQX���2.��

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

(�1�*�/�,�6�+
)�5�$�1�&�$�,�6
'�(�8�7�6�&�+
,�7�$�/�,�$�1�2
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

����9(56,21�0HQX

'HVFULSWLRQ

7KLV�IXQFWLRQ�OHWV�WKH�XVHU�SUHFLVHO\�LGHQWLI\�WKH�YHUVLRQ�RI�DOO�RI�WKH�
V\VWHP�FRPSRQHQWV��

♦�+DUGZDUH�W\SH
♦�)LUPZDUH
♦�)%'�IXQFWLRQV
♦�/'�IXQFWLRQV

,OOXVWUDWLRQ�

7KLV�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�WKH�PRGXOH��DV�ZHOO�DV�IRU�WKH�H[WHQVLRQV�
FRQQHFWHG�

$Q�DUURZ�V\PERO�ORFDWHG�DW�WKH�ERWWRP�ULJKW�LQGLFDWHV�WKDW�WKHUH�DUH�
H[WHQVLRQ�V��FRQQHFWHG�WR�WKH�PRGXOH�

,OOXVWUDWLRQ�

7R�TXLW��SUHVV�WKH�0HQX�2.�EXWWRQ��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�
2873876�VFUHHQ�LQ�581�PRGH�DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

0�2�'�8�/�(������6�5���%�������%�'
+�$�5�'�:�$�5�(������������
)�,�5�0�:�$�5�(��������������
)�8�1�&�����/�'�����������������������

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

(�;�7���������������;�7�������%�'
�+�$�5�'�:�$�5�(������������
)�,�5�0�:�$�5�(��������������
���
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

����)$8/7�0HQX

'HVFULSWLRQ
7KLV�IXQFWLRQ�DOORZV�WKH�QXPEHU�RI�IDXOWV�RU�ZDUQLQJV�GHWHFWHG�E\�WKH�
UHOD\
V�ILUPZDUH��ZDWFKGRJ�RYHUIORZ��F\FOH�WLPH�WRR�KLJK��HWF���WR�EH�
GLVSOD\HG���

,OOXVWUDWLRQ�

5HVHW�WR�=HUR�RI�WKH�)DXOW�&RXQWHU
7KLV�PHQX�LV�XVHG�WR�FOHDU�WKH�HUURUV��DV�LQGLFDWHG�E\�WKH�PHVVDJH��
'(/(7(�

3URFHGXUH�

'HVFULSWLRQ�RI�HUURUV

6WHSV 'HVFULSWLRQ

� 6HOHFW�<(6���12�XVLQJ�WKH�↑�DQG�↓�QDYLJDWLRQ�NH\V�

� &RQILUP�WKH�FOHDU�FRPPDQG�E\�SUHVVLQJ�WKH�0HQX�2.�NH\�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�

1XPEHU 7\SH�RI�HUURU

�� 1R�IDXOWV

�� )DXOW�LQ�ZULWLQJ�WR�((3520

7KLV�IDXOW�GHILQHV�WUDQVIHU�SUREOHPV�EHWZHHQ�WKH�PHPRU\�FDUWULGJH�DQG�WKH�

FRQWUROOHU��,I�WKH�IDXOW�RFFXUV�IUHTXHQWO\��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� )DXOW�LQ�ZULWLQJ�WR�WKH�FORFN

,I�WKH�IDXOW�RFFXUV�IUHTXHQWO\��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

)�$�8�/�7��������
����&�/�(�$�5
����<�(�6�
����1�2
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�� &KDSWHU�����'HVFULSWLRQ�RI�0HQXV

����)$8/7�0HQX

1XPEHU 7\SH�RI�HUURU

�� 2YHUORDG�RQ�WUDQVLVWRU�RXWSXWV��ZDUQLQJ�

2QFH�D�WUDQVLVWRU�RXWSXW�UHDFKHV�D�WHPSHUDWXUH�RI�����&��WKH�JURXS�RI���

RXWSXWV�WR�ZKLFK�LW�EHORQJV�LV�GHDFWLYDWHG�

7R�PDNH�WKLV�JURXS�RI�RXWSXWV�RSHUDWLRQDO��WKH�FDXVH�RI�WKH�RYHU�FXUUHQW�

�VKRUW�FLUFXLW��HWF���PXVW�ILUVW�EH�GHOHWHG��DQG�WKHQ�WKH�IDXOW�FOHDUHG�IURP�WKH�

)$8/7�PHQX�

�� 0RGXOH�ILUPZDUH�LV�GDPDJHG

5HORDG�WKH�ILUPZDUH�RQ�WKH�PRGXOH�DQG�WKH�XVHU�DSSOLFDWLRQ��,I�WKLV�SUREOHP�

SHUVLVWV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� :DWFKGRJ�RYHUIORZ�

:DUQLQJ�RU�HUURU�DFFRUGLQJ�WR�WKH�VHOHFWLRQ�PDGH�LQ�WKH�FRQILJXUDWLRQ�PHQX�

�PRGXOH�GLVSOD\��RU�LQ�WKH�FRQILJXUDWLRQ�ZLQGRZ��=HOLR�6RIW���SURJUDPPLQJ�

ZRUNVKRS��

7KH�F\FOH�WLPH�LQ�WKH�PRGXOH�LV�WRR�VKRUW�FRPSDUHG�ZLWK�WKH�DSSOLFDWLRQ�

SURJUDP�H[HFXWLRQ�WLPH�SURJUDPPHG�LQ�WKH�FRQWUROOHU�

,I�WKH�DSSOLFDWLRQ�UHTXLUHV�D�VWULFW�VDPSOLQJ�RI�WKH�PRGXOH�LQSXWV�RXWSXWV��

OHQJWKHQ�WKH�F\FOH�WLPH�LQ�WKH�PRGXOH��7R�GR�WKLV��FRQILJXUH�WKH�LQIRUPDWLRQ�

HLWKHU�LQ�WKH�&21),*85$7,21�PHQX��PRGXOH�GLVSOD\��RU�LQ�WKH�FRQILJXUDWLRQ�

ZLQGRZ��=HOLR�6RIW���SURJUDPPLQJ�ZRUNVKRS��

,I�WKH�DSSOLFDWLRQ�GRHV�QRW�UHTXLUH�WKH�F\FOH�WLPH��LQ�&21),*85$7,21�VHOHFW��

1R�$FWLRQ�IRU�WKH�:$7&+'2*�

�� 7KH�FRQWUROOHU�KDV�H[HFXWHG�DQ�XQNQRZQ�RSHUDWLRQ

,I�WKH�IDXOW�LV�SHUPDQHQW��UHORDG�WKH�ILUPZDUH�RQ�WKH�PRGXOH�DQG�WKH�XVHU�

DSSOLFDWLRQ��,I�WKLV�SUREOHP�SHUVLVWV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� /LQN�EHWZHHQ�PRGXOH�DQG�EXV�H[WHQVLRQ�IDXOW\

&KHFN�RSHUDWLRQ�RI�WKH�H[WHQVLRQ��FRQQHFWLRQ��SRZHU�VXSSO\��IDXOW��

�� /LQN�EHWZHHQ�PRGXOH�DQG�LQSXW�RXWSXW�H[WHQVLRQ�IDXOW\

&KHFN�RSHUDWLRQ�RI�WKH�H[WHQVLRQ��FRQQHFWLRQ��SRZHU�VXSSO\��IDXOW��

�� $�IDXOW�LV�SUHVHQW�LQ�WKH�ILUPZDUH��VRIWZDUH�VSHFLILF�WR�WKH�FRQWUROOHU��RU�

RQ�D�SDUW�RI�WKH�FRQWUROOHU�KDUGZDUH�

,I�WKH�IDXOW�LV�SHUPDQHQW��UHORDG�WKH�ILUPZDUH�RQ�WKH�PRGXOH�DQG�WKH�XVHU�

SURJUDP��,I�WKLV�SUREOHP�SHUVLVWV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�
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&KDSWHU�����'HVFULSWLRQ�RI�0HQXV ��

����)$8/7�0HQX

1XPEHU 7\SH�RI�HUURU

�� $W�WKH�EHJLQQLQJ�RI�581�RQ�WKH�PRGXOH�DSSOLFDWLRQ��WKH�DSSOLFDWLRQ�

FDQQRW�VZLWFK�WR�581�DV�LW�LV�LQFRPSDWLEOH�ZLWK�WKH�PRGXOH�SK\VLFDOO\�

FRQQHFWHG�WR�WKH�VXSSO\�

,I�WKLV�SUREOHP�RFFXUV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� $W�WKH�EHJLQQLQJ�RI�581�RQ�WKH�PRGXOH�DSSOLFDWLRQ��SURJUDP�

LQFRPSDWLEOH�ZLWK�WKH�EXV�H[WHQVLRQ�SK\VLFDOO\�FRQQHFWHG�WR�WKH�VXSSO\�

,I�WKLV�SUREOHP�RFFXUV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� $W�WKH�EHJLQQLQJ�RI�581�RQ�WKH�PRGXOH�DSSOLFDWLRQ��SURJUDP�

LQFRPSDWLEOH�ZLWK�WKH�,QSXW�2XWSXW�H[WHQVLRQ�SK\VLFDOO\�FRQQHFWHG�WR�

WKH�VXSSO\�

,I�WKLV�SUREOHP�RFFXUV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� 9HUVLRQ��RU�UHOHDVH�QXPEHU��LQFRPSDWLELOLW\�ZKHQ�ORDGLQJ�D�SURJUDP�

IURP�WKH�EDFNXS�PHPRU\

,I�WKLV�SUREOHP�RFFXUV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�

�� +DUGZDUH�FRQILJXUDWLRQ�LQFRPSDWLELOLW\�ZKHQ�ORDGLQJ�D�SURJUDP�IURP�

WKH�EDFNXS�PHPRU\

,I�WKLV�SUREOHP�RFFXUV��FRQWDFW�WKH�DIWHU�VDOHV�VHUYLFH�
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�� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
&RQILJXUDWLRQ�0HQX��

���3$66:25'�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���),/7(5�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���=[�.(<6�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&+$1*(�'�7�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&+$1*(�6800�:,17�0HQX�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���:$7&+'2*�&<&/(�0HQX� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���3$66:25'�0HQX

'HVFULSWLRQ
,I�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG���NH\�GLVSOD\HG���WKH�XVHU�PXVW�
HQWHU�WKH�SDVVZRUG�IRU�FHUWDLQ�RSHUDWLRQV�

7KH�SDVVZRUG�SURWHFWV�DFFHVV�WR�WKH�IROORZLQJ�PHQXV��

♦�352*5$00,1*��/'�6723�PRGH��
♦�021,725,1*��/'�581�PRGH��
♦�3$5$0(7(5�
♦�&21),*85$7,21��6723�PRGH��
♦�&/($5�352*5$0���/'�6723�PRGH��
♦ 02'8/(�!�0(0�75$16)(5��6723�PRGH��

1RWH��,W�LV�SRVVLEOH�WR�TXLW�WKH�VFUHHQ�ZLWKRXW�HQWHULQJ�WKH�SDVVZRUG�E\�
XVLQJ�D�FRPELQDWLRQ�RI�WKH�6KLIW�NH\��ZKLWH�NH\��DQG�WKH�0HQX�2N�NH\�
�EOXH�NH\��

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

(QWHULQJ�WKH�3DVVZRUG

,QLWLDOO\��WKH�NH\�LV�QRW�GLVSOD\HG�DQG�HDFK�GLJLW�LV�UHSODFHG�E\�D�"�

7KH�PHVVDJH�(17(5�DSSHDUV�LQ�WKH�ZLQGRZ�

1RWH��)URP�WKLV�SRLQW��WKH�NH\�LFRQ�LV�GLVSOD\HG�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

3�$�6�6�:�2�5�'
(�1�7�(�5���������������������������
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�� &KDSWHU�����&RQILJXUDWLRQ�0HQX

���3$66:25'�0HQX

(QWHULQJ�SURFHGXUH�

'HOHWLQJ�WKH�SDVVZRUG
7R�FDQFHO�WKH�SDVVZRUG��IROORZ�WKH�VDPH�SURFHGXUH�XVHG�WR�HQWHU�LW�

,QLWLDOO\��WKH�NH\�LV�GLVSOD\HG��PHDQLQJ��PRGXOH�LV�SDVVZRUG�SURWHFWHG�

7KH�PHVVDJH�&/($5�DQG�WKH�QXPEHU�RI�DWWHPSWV�������DSSHDU�LQ�WKH�
ZLQGRZ�

7KH�IROORZLQJ�FDVHV�FDQ�RFFXU��

♦�3DVVZRUG�LV�FRUUHFW��WKH�SDVVZRUG�LV�WKHQ�LQKLELWHG��DQG�WKH�
PRGXOH�UHWXUQV�WR�WKH�3$66:25'�PHQX��
♦�3DVVZRUG�LV�LQFRUUHFW��WKH�&/($5�FRXQWHU�LV�LQFUHPHQWHG�

6WHSV 'HVFULSWLRQ

� 3UHVV�→��WKH�"�V\PEROV�DUH�UHSODFHG�E\��V��WKH���IXUWKHVW�WR�WKH�OHIW�EOLQNV��

� 6HOHFW�WKH�GLJLW�WR�HQWHU�XVLQJ�WKH�DUURZ�NH\V���←→�

� 6HOHFW�WKH�YDOXH�RI�WKH�GLJLW�ZLWK�WKH���DQG���NH\V�LQ�WKH�FRQWH[WXDO�PHQX�

� 9DOLGDWH�WKH�SDVVZRUG�ZLWK�WKH�0HQX�2.�NH\��ZKLFK�RSHQV�WKH�YDOLGDWLRQ�

ZLQGRZ�

� &RQILUP�DJDLQ�ZLWK�WKH�0HQX���2.�NH\�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

3�$�6�6�:�2�5�'
&�/�(�$�5������������������������
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&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���3$66:25'�0HQX

�

,I�DQ�LQFRUUHFW�SDVVZRUG�LV�HQWHUHG���WLPHV�FRQVHFXWLYHO\��WKH�VHFXULW\�
IXQFWLRQ�LV�ORFNHG�IRU����PLQXWHV�

'XULQJ�WKLV�SHULRG��LI�WKH�SRZHU�VXSSO\�WR�WKH�PRGXOH�LV�FXW�RII��WKH�
GRZQFRXQW�ZLOO�VWDUW�DJDLQ�RQ�SRZHU�XS�

0RGLI\LQJ�WKH�SDVVZRUG

7R�FKDQJH�WKH�SDVVZRUG��VLPSO\�FDQFHO�WKH�IRUPHU�RQH�DQG�HQWHU�
D�QHZ�RQH�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

3�$�6�6�:�2�5�'
&�/�(�$�5������������������������

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

3�$�6�6�:�2�5�'
&�/�(�$�5���������������(�5�5�2�5
��������!�!�!��������0�,�1�8�7�(�6
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�� &KDSWHU�����&RQILJXUDWLRQ�0HQX

���),/7(5�0HQX

'HVFULSWLRQ

7KLV�IXQFWLRQ�DOORZV�IDVWHU�GHWHFWLRQ�RI�FKDQJHV�LQ�VWDWHV�RQ�DOO�'LVFUHWH�
LQSXWV�

7ZR�FKRLFHV�DUH�DYDLODEOH�

♦�)DVW�
♦�6ORZ�

5HVSRQVH�WLPH��

7KLV�FKRLFH�FDQ�RQO\�EH�PDGH�ZKHQ�WKH�VPDUW�UHOD\�LV�VHW�WR�6723��

1RWH��%\�GHIDXOW��VPDUW�UHOD\V�DUH�FRQILJXUHG�WR�UXQ�LQ�6/2:�PRGH�

1RWH��7KLV�IXQFWLRQ�LV�DYDLODEOH�RQ�VPDUW�UHOD\V�ZLWK�D�GLUHFW�YROWDJH�
SRZHU�VXSSO\�

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

)LOWHU�W\SH�VHOHFWLRQ

7KH�FXUUHQW�W\SH�LV�VKRZQ�E\�WKH�VHOHFWLRQ�V\PERO��EODFN�OR]HQJH��
/DQJXDJH�VHOHFWLRQ�SURFHGXUH�

)LOWHULQJ 6ZLWFKLQJ 5HVSRQVH�WLPH

6ORZ 21→�2)) ��PV

2))→�21 ��PV

)DVW 21→�2)) ����PV

2))→�21 ����PV

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�ILOWHU�W\SH��↓↑��WKH�VHOHFWLRQ�IODVKHV��

� &RQILUP�ZLWK�0HQX���2.��

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�
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&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���=;�.(<6�0HQX�

'HVFULSWLRQ

1RWH��2QO\�DFFHVVLEOH�LQ�/'�PRGH�

7KH��=[ .(<6��RSWLRQ�OHWV�WKH�XVHU�HQDEOH�RU�GLVDEOH�WKH�XVH�RI�DUURZ�
NH\V�DV�SXVKEXWWRQV�

'HSHQGLQJ�RQ�WKH�VWDWH�RI�WKLV�RSWLRQ��WKH�IROORZLQJ�IXQFWLRQV�DUH�
REWDLQHG��

♦�,QDFWLYH��WKH�NH\V�DUH�RQO\�DYDLODEOH�IRU�VHWWLQJ�XS�SDUDPHWHUV�
����FRQILJXULQJ�DQG�SURJUDPPLQJ�WKH�VPDUW�UHOD\�
♦�$FWLYH��LW�LV�DOVR�SRVVLEOH�WR�XVH�WKHP�LQ�D�/DGGHU�GLDJUDP�

,Q�WKLV�FRQILJXUDWLRQ��WKH\�RSHUDWH�DV�SXVKEXWWRQV��=[�NH\V��ZLWKRXW�
UHTXLULQJ�D�WHUPLQDO�EORFN�LQSXW�FRQWDFW�

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

=[�NH\V�LQ�581�PRGH

%\�GHIDXOW��WKH�=�NH\V�DUH�XVHG�DV�QDYLJDWLRQ�NH\V�

,Q�581�PRGH��ZKHQ�WKH�,13876�2873876�VFUHHQ��7(;7�VFUHHQ�RU�
',63/$<�VFUHHQ�LV�DFWLYH��WKH�QXPEHU�RI�WKH�=�NH\V�XVHG�LQ�WKH�SURJUDP�
DUH�GLVSOD\HG�LQ�WKH�FRQWH[WXDO�PHQX�OLQH��

7R�DFWLYDWH�WKH�NH\��VLPSO\�VHOHFW�WKH�UHTXLUHG�NH\�←�↑�↓�→��

1RWH��7KH�QXPEHU�RI�WKH�NH\V�XVHG�LQ�WKH�SURJUDP�DUH�GLVSOD\HG��

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� � �

�������������
�������������������������������6�7�2�3��/�'
0�2�1�������6�(�3��������������
���������
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�� &KDSWHU�����&RQILJXUDWLRQ�0HQX

���=;�.(<6�0HQX�

�2QFH�HQDEOHG��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�

1RWH��7KH�IXQFWLRQ�LV�LQDFWLYH�LQ�3$5$0(7(56��021,725,1*�PRGH�
DQG�LQ�DOO�RI�WKH�IXQFWLRQ�EORFN�SDUDPHWHU�VFUHHQV�DQG�FRQILJXUDWLRQ�
VFUHHQV�
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&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���&+$1*(�'�7�0HQX

'HVFULSWLRQ
7KLV�IXQFWLRQ�LV�XVHG�WR�FRQILJXUH�WKH�GDWH�DQG�WLPH�IRU�WKH�PRGXOHV�ZLWK�
D�FORFN��

,OOXVWUDWLRQ�

7KH�PRGLILDEOH�SDUDPHWHUV�DUH�

♦�7KH�GD\���ZHHN���PRQWK���\HDU�
♦�7KH�WLPH�
♦�0LQXWHV��WKH�YDOXHV�EHLQJ�VDYHG�E\�SUHVVLQJ�WKH�0HQX�2N�NH\��LI�
\RX�ZLVK�WR�VSHFLI\�WKH�WLPH�PRUH��\RX�VKRXOG�FRPSOHWH�WKH�HQWU\�
RI�PRGLILFDWLRQV�ZLWK�PLQXWHV�DQG�VHFRQGV�

♦�6HFRQGV�
♦�&$/��UHOD\�LQWHUQDO�FORFN�FDOLEUDWLRQ�LQ�VHFRQGV�SHU�ZHHN�

7KH�TXDUW]�FU\VWDO�WKDW�FRQWUROV�WKH�UHOD\
V�UHDO�WLPH�FORFN�KDV�D�
PRQWKO\�GULIW�WKDW�YDULHV�DFFRUGLQJ�WR�WKH�UHOD\
V�HQYLURQPHQWDO�
FRQGLWLRQV�

7KH�PD[LPXP�YDOXH�IRU�WKLV�GULIW�LV�DSSUR[LPDWHO\�RQH�PLQXWH�SHU�
PRQWK�

7R�HVWLPDWH�WKLV�GULIW��SURFHHG�E\�REVHUYLQJ�WKH�GULIW�RQ�WKH�PRGXOH�
FORFN�ZLWK�UHVSHFW�WR�D�VWDQGDUG�UHIHUHQFH�FORFN�IRU�D�IHZ�ZHHNV�RU�
PRUH�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

&�+�$�1�*�(�����'���7
7�+�8�������������-�8�/�������������
�����������������������������������V
&�$�/������������������VHFV���:.
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�� &KDSWHU�����&RQILJXUDWLRQ�0HQX

���&+$1*(�'�7�0HQX

([DPSOH�
,I�WKH�XVHU�ZRXOG�OLNH�WR�UHGXFH�WKLV�GULIW��V�KH�FDQ�IRU�H[DPSOH��PDNH�
D�FRUUHFWLRQ�RI������VHFRQGV�SHU�ZHHN�WR�FRPSHQVDWH�IRU�D�GULIW�RI�
�����VHFRQGV��7KLV�FRPSHQVDWLRQ�LV�H[HFXWHG�RQ�6XQGD\�DW�RQH�
2
FORFN�LQ�WKH�PRUQLQJ�

1RWH��7KLV�FRUUHFWLRQ�VHUYHV�QR�SXUSRVH�LI�WKH�PRGXOH�LV�VXEMHFW�WR�ORQJ�
SRZHU�LQWHUUXSWLRQV�RU�PDMRU�YDULDWLRQV�LQ�WHPSHUDWXUH�

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

&RQILJXULQJ�WKH�FORFN

3URFHGXUH�

1RWH��=HOLR�/RJLF�FRQWDLQV�D�VRIWZDUH�PRGXOH�WKDW�GHWHUPLQHV�WKH�
GD\�RI�WKH�ZHHN�ZKHQ�WKH�XVHU�VHOHFWV�WKH�GD\�RI�WKH�PRQWK�LQ�WKH�
\HDU�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�XVLQJ�WKH�←�DQG�→�QDYLJDWLRQ�NH\V�

5HVXOW��WKH�VHOHFWHG�SDUDPHWHU�IODVKHV�

�:KHQ�\RX�HQWHU�WKLV�PRGH��WKH�GD\�YDOXH�LV�VHOHFWHG�

� 0RGLI\�WKH�YDOXH�RI�WKH�SDUDPHWHU�

�7KH���DQG���NH\V�RI�WKH�FRQWH[WXDO�PHQX�FDQ�EH�XVHG�WR�FKDQJH�WKH�FXUUHQW�

YDOXH�

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�

ZELIO2_EN.book  Page 44  Tuesday, January 13, 2004  11:53 AM



&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���&+$1*(�6800�:,17�0HQX�

'HVFULSWLRQ
7KLV�IXQFWLRQ�LV�XVHG�WR�DXWRPDWLFDOO\�FKDQJH�WKH�WLPH�UDQJH��
VXPPHU�ZLQWHU��IRU�WKH�UHOD\V�ZLWK�D�FORFN��

,OOXVWUDWLRQ�

7KH�IROORZLQJ�RSHUDWLQJ�PRGHV�DUH�SRVVLEOH�

♦�121��QR�FKDQJH�
♦�$XWRPDWLF��WKH�FKDQJH�WDNHV�SODFH�DXWRPDWLFDOO\��WKH�GDWHV�DUH�
SUHVHW�DFFRUGLQJ�WR�WKH�JHRJUDSKLF�]RQH���(8523(��(XURSH��*%��
*UHDW�%ULWDLQ��86$���
♦�27+(5�=21(���0$18$/��WKH�FKDQJH�LV�DXWRPDWLF��EXW�\RX�PXVW�
VSHFLI\�WKH�PRQWK��0�DQG�WKH�6XQGD\��6�������������RU�����RQ�ZKLFK�WKH�
VXPPHU�ZLQWHU�FKDQJH�WDNHV�SODFH�

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

&RQILJXULQJ�WKH�WLPH�FKDQJH

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�XVLQJ�WKH�←�DQG�→�QDYLJDWLRQ�NH\V�

5HVXOW��WKH�VHOHFWHG�SDUDPHWHU�IODVKHV�

� 0RGLI\�WKH�YDOXH�RI�WKH�SDUDPHWHU�

7KH���DQG���NH\V�RI�WKH�FRQWH[WXDO�PHQX�DUH�XVHG�WR�FKDQJH�WKH�FXUUHQW�

YDOXH�

� &RQILUP�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�WKH�0HQX�2.�NH\�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

&�+�$�1�*�(���6�8�0���:�,�1
(�8�5�2�3�(
6�8�0��������������0����������'����
:�,�1�7�(�5����0����������'����
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�� &KDSWHU�����&RQILJXUDWLRQ�0HQX

���:$7&+'2*�&<&/(�0HQX

'HVFULSWLRQ

7KH�SURJUDP�H[HFXWLRQ�WLPH�GHSHQGV�RQ�WKH�W\SH�DQG�QXPEHU�RI�LQSXWV�
RXWSXWV�DQG�WKH�QXPEHU�RI�H[WHQVLRQV���
7KH�YDOXH�RI�WKH�GHIDXOW�H[HFXWLRQ�F\FOH�LV����PLOOLVHFRQGV��

,OOXVWUDWLRQ�

,I�WKH�GXUDWLRQ�RI�WKH�H[HFXWLRQ�F\FOH�RI�WKH�SURJUDP�DQG�WKH�HPEHGGHG�
VRIWZDUH�IXQFWLRQV�H[FHHGV�WKH�F\FOH�YDOXH�VHOHFWHG�E\�WKH�SURJUDPPHU�
�1�WLPHV���PV���WKH�:$7&+'2*�FDQ�EH�XVHG�WR�RSHUDWH�D�VSHFLILF�
DFWLRQ�

1RWH��7R�UHWXUQ�WR�WKH�PDLQ�PHQX�IURP�WKH�&21),*85$7,21�PHQX��
XVH�WKH�QDYLJDWLRQ�NH\�←�

$FWLRQV
7KH�SRVVLEOH�DFWLRQV�IRU�WKH�ZDWFKGRJ�DUH��

♦�,1$&7,)���QRUPDO�RSHUDWLQJ�PRGH�
♦�$/$50(���D�ZDUQLQJ�VWDWH�LV�SRVLWLRQHG�DQG�WKH�ZDUQLQJ�QXPEHU�
FRUUHVSRQGLQJ�WR�&\FOH�WLPH�RYHUIORZ�LV�DFFHVVLEOH�LQ�WKH�)$8/7�
PHQX�
♦�(55(85��WKH�SURJUDP�VWRSV��6723�PRGH��DQG�WKH�HUURU�QXPEHU�
FRUUHVSRQGLQJ�WR��&\FOH�WLPH�RYHUUXQ�LV�DFFHVVLEOH�LQ�WKH�)$8/7�
PHQX�

3DUDPHWHU

7KH�1�DGMXVWPHQW�SDUDPHWHU�FDQ�KDYH�D�YDOXH�EHWZHHQ���DQG����WKLV�
SDUDPHWHU�FRUUHVSRQGV�WR����

7KH�1�WLPHV�DGMXVWPHQW�LV�PDGH�DFFRUGLQJ�WR�WKH�VKRUWHVW�LQSXW�VDPSOLQJ�
SHULRG�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

&�<�&�/�(���1�� �����

:�$�7�&�+�'�2�*����,�1�$�&�7�,�9�(�
�

:$7&+'2*�GXUDWLRQ �1��[����PLOOLVHFRQGV
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&KDSWHU�����&RQILJXUDWLRQ�0HQX ��

���:$7&+'2*�&<&/(�0HQX

&RQILJXULQJ�WKH�ZDWFKGRJ

3URFHGXUH�

6WHSV 'HVFULSWLRQ

� &RQILJXUH�WKH�&<&/(�SDUDPHWHU�XVLQJ�WKH���DQG���NH\V�RI�WKH�FRQWH[WXDO�

PHQX�

� 9DOLGDWH�WKH�OLQH�XVLQJ�RQH�RI�WKH�NH\V��←→�
5HVXOW��WKH�&<&/(�SDUDPHWHU�LV�YDOLGDWHG�DQG�WKH�:$7&+'2*�SDUDPHWHU�LV�

DFWLYDWHG��LW�EOLQNV�

� &RQILJXUH�WKH�:$7&+'2*�SDUDPHWHU�XVLQJ�WKH���DQG���NH\V�RI�WKH�

FRQWH[WXDO�PHQX�

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�0$,1�PHQX�
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�� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
/DGGHU�'LDJUDPV

���,QWURGXFWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���'LVFUHWH�,QSXWV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���'LVFUHWH�2XWSXWV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���$X[LOLDU\�5HOD\V�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���$UURZ�.H\V� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&ORFN�)XQFWLRQ�%ORFN�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���&RXQWHU�)XQFWLRQ�%ORFN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&RXQWHU�&RPSDUDWRU�)XQFWLRQ�%ORFN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���)DVW�&RXQWHU�)XQFWLRQ�%ORFN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����7LPHU�)XQFWLRQ�%ORFN� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

����$QDORJ�&RPSDUDWRU�)XQFWLRQ�%ORFN� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����6XPPHU�:LQWHU�7LPH�&KDQJH�)XQFWLRQ�%ORFN� BBBBBBBBBBBBBBBBBBBBBBBBB ��

����/&'�6FUHHQ�%DFN�/LJKW�)XQFWLRQ�%ORFN� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����7H[W�)XQFWLRQ�%ORFN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����0RGEXV�,QSXWV�2XWSXWV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���,QWURGXFWLRQ�

$Q�DSSOLFDWLRQ�FDQ�RQO\�EH�FUHDWHG�IURP�WKH�IURQW�SDQHO�RI�WKH�PRGXOH�LQ�
/'�SURJUDPPLQJ�PRGH�

7KLV�6HFWLRQ�GHWDLOV�DOO�SRVVLEOH�HOHPHQWV�LQ�D�/DGGHU�GLDJUDP�LQ��/'�
PRGH�WKDW�DUH�UHFRJQL]HG�DQG�XVHG�E\�WKH�VPDUW�UHOD\V�

7R�EHWWHU�XQGHUVWDQG�WKH�IXQFWLRQV�SHUIRUPHG�E\�HDFK�HOHPHQW��ZKHUH�
QHFHVVDU\�D�GLUHFWO\�XVDEOH�H[DPSOH�LV�LQFOXGHG�

7KH�VPDUW�UHOD\V�DFFHSW�����OLQH�GLDJUDPV�

1RWH� (DFK�OLQH�FRPSULVHV�D�PD[LPXP�RI�ILYH�FRQWDFWV�DQG�PXVW�DOZD\V�
LQFOXGH�D�FRLO��:KHQ�WKH�DSSOLFDWLRQ�UHTXLUHV�PRUH�WKDQ�ILYH�FRQWDFWV�
WR�DFWLYDWH�DQ�DFWLRQ��WKH�DX[LOLDU\�UHOD\V�FDQ�EH�XVHG�

/DGGHU�GLDJUDP�H[DPSOH�

=HOLR��

,���������������������������������������57�
,�������������������������������������������
,������0���������������7����������60�
�����������������������������������������77�

0HQX���2.

7HOHPHFDQLTXH
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���'LVFUHWH�,QSXWV�

$�GLVFUHWH�LQSXW�FDQ�RQO\�EH�XVHG�DV�D�FRQWDFW��

([DPSOH ��

I1²²²²²²  Q1
:KHQ�LQSXW�I1�FRQWDFW�LV�FORVHG��RXWSXW�Q1�LV�DFWLYDWHG�

([DPSOH ��

i1²²²²²²  Q1
:KHQ�LQSXW�I1�FRQWDFW�LV�RSHQ��RXWSXW�Q1�LV�DFWLYDWHG�

1RWH� :KHQ�DQDORJ�LQSXWV�,E�DQG�,F�DUH�HQWHUHG�DV�FRQWDFWV��WKH\�
DXWRPDWLFDOO\�RSHUDWH�DV�GLVFUHWH�LQSXWV�

5HSUHVHQWDWLRQ )XQFWLRQ
1R��RQ�
WHUPLQDOV

'HVFULSWLRQ

I1R� 1RUPDOO\�
RSHQ

��WR�5�
�,,��,0��,2�
H[FOXGHG�
DFFRUGLQJ�
WR�WKH�
PRGXOH

7KH�SK\VLFDO�LQSXW�WR�WKH�VPDUW�
UHOD\�
7KLV�FRQWDFW�JLYHV�WKH�VWDWH�RI�WKH�
VHQVRU��VZLWFK��GHWHFWRU��HWF���
FRQQHFWHG�WR�WKH�FRUUHVSRQGLQJ�
LQSXW�

i1R� 1RUPDOO\�
FORVHG
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���'LVFUHWH�2XWSXWV�

$�GLVFUHWH�RXWSXW�FDQ�EH�XVHG�HLWKHU�DV�D�FRLO�RU�D�FRQWDFW��

8VHG�DV�D�FRLO

8VHG�DV�D�FRQWDFW

([DPSOH ��

Q1²²²²²²  Q2
:KHQ�RXWSXW�Q1�LV�DFWLYDWHG��RXWSXW�Q2�LV�DOVR�DFWLYDWHG�

([DPSOH ��

q1²²²²²²  Q2
:KHQ�RXWSXW�Q1�LV�GLVDEOHG��RXWSXW�Q2�LV�DFWLYDWHG��2XWSXW�Q2�ZLOO�DOZD\V�WDNH�WKH�
UHYHUVH�VWDWH�WR�RXWSXW�Q1�

8VDJH�
PRGH

1R��RQ�WKH�
EORFN

'HVFULSWLRQ

 Q1R�

��WR�*�
GHSHQGLQ
J�RQ�VPDUW�

UHOD\

7KH�FRLO�LV�HQHUJL]HG�LI�WKH�FRQWDFWV�WKDW�LW�LV�FRQQHFWHG�
WR�DUH�FORVHG��RWKHUZLVH�LW�LV�QRW�HQHUJL]HG�

 Q1R�
3XOVH�VXSSO\��WKH�FRLO�LV�HQHUJL]HG�E\�D�FKDQJH�RI�VWDWH��
7KLV�LV�WKH�VDPH�DV�DQ�DOWHUQDWLQJ�FRQWURO�UHOD\�

S Q1�

&RLO�� 6HW ���DOVR�FDOOHG�D�ODWFK�RU�WULJJHUHG�FRLO��7KLV�FRLO�
LV�HQHUJL]HG�DV�VRRQ�DV�WKH�FRQWDFWV�WKDW�DUH�FRQQHFWHG�
WR�LW�DUH�FORVHG��,W�UHPDLQV�WULJJHUHG�HYHQ�LI�WKH�FRQWDFWV�
DUH�QR�ORQJHU�FORVHG��

R Q1R�

&RLO�� 5HVHW ���DOVR�FDOOHG�DQ�XQODWFK�RU�UHOHDVH�FRLO��7KLV�
FRLO�LV�GLVDEOHG�ZKHQ�WKH�FRQWDFWV�WKDW�DUH�FRQQHFWHG�WR�
LW�DUH�FORVHG��,W�UHPDLQV�LGOH�HYHQ�LI�WKH�FRQWDFWV�DUH�QR�
ORQJHU�FORVHG�

5HSUHVHQWDWLRQ )XQFWLRQ
1R��RQ�WKH�
EORFN

'HVFULSWLRQ

Q1R�
1RUPDOO\�
RSHQ

��WR�*�
GHSHQGLQJ�
RQ�VPDUW�
UHOD\�

7KH�SK\VLFDO�RXWSXW�IURP�WKH�VPDUW�
UHOD\��
$Q�RXWSXW�FDQ�EH�XVHG�DV�D�FRQWDFW�
WR�GHWHUPLQH�LWV�VWDWH�DW�D�JLYHQ�WLPH�q1R� 1RUPDOO\�

FORVHG
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���'LVFUHWH�2XWSXWV�

1RWH� 7KH� �DQG� ��6(7�DQG�5(6(7�IXQFWLRQV�PXVW�EH�XVHG�RQFH�DQG�
RQFH�RQO\�IRU�HDFK�FRLO�LQ�D�FRQWURO�GLDJUDP�

,I�D�6(7�FRLO�LV�XVHG��ZH�UHFRPPHQG�\RX�SHUIRUP�D�5(6(7�DFWLRQ�
IRU�WKLV�FRLO�

7KH�XVH�RI�D�6(7�FRLO�RQ�LWV�RZQ�LV�RQO\�MXVWLILHG�IRU�WULJJHULQJ�DQ�
DODUP�VLJQDO�WKDW�FDQ�RQO\�EH�UHVHW�E\�DQ�,1,7�5(6(7�SURJUDP�
FRPPDQG�

([DPSOH���8VLQJ�D�UHPRWH��DOWHUQDWLQJ��FRQWURO�UHOD\

I1²²²²²²  Q1
7KLV�LV�D�YHU\�KDQG\�IXQFWLRQ�WKDW�DOORZV�\RX�WR�VZLWFK�D�OLJKW�RQ�RU�RII�
XVLQJ�D�SXVKEXWWRQ��,I�D�SXVKEXWWRQ�LV�FRQQHFWHG�WR�LQSXW�I1�DQG�D�OLJKW�
WR�RXWSXW�Q1��WKHQ�HDFK�WLPH�WKH�EXWWRQ�LV�SUHVVHG��WKH�OLJKW�ZLOO�FRPH�RQ�
LI�LW�ZDV�RII�RU�LW�ZLOO�JR�RII�LI�LW�ZDV�RQ��7R�VHW�XS�D�WZR�ZD\�VZLWFK��VLPSO\�
FRQQHFW�WKH�LQSXWV�LQ�SDUDOOHO�DQG�FRQQHFW�D�SXVKEXWWRQ�WR�HDFK�LQSXW�

([DPSOH���8VLQJ�6HW��/DWFK��DQG�5HVHW��8QODWFK��FRLOV�

7R�FRQWURO�WKH�SRZHU�VXSSO\�WR�D�GHYLFH�XVLQJ�D�SXVKEXWWRQ�WR�FXW�RII�WKH�
SRZHU�VXSSO\�WR�WKH�VDPH�GHYLFH��7KH�IROORZLQJ�VROXWLRQ�LV�DSSOLHG

3XVKEXWWRQ�3%��LV�FRQQHFWHG�WR�WKH�VPDUW�UHOD\��WR�LQSXW�,��DQG�
SXVKEXWWRQ�3%��WR�LQSXW�,���7KH�GHYLFH�WR�FRQWURO��LQ�WKLV�FDVH�D�OLJKW�EXOE�
FDOOHG�/��LV�FRQQHFWHG�WR�RXWSXW�4���
3UHVVLQJ�SXVKEXWWRQ�3%��ZLOO�OLJKW�WKH�EXOE�
3UHVVLQJ�SXVKEXWWRQ�3%��ZLOO�H[WLQJXLVK�WKH�EXOE�

1RWH� 7KH�5(6(7�RUGHU�WDNHV�SULRULW\�RYHU�WKH�6(7�RUGHU��

(OHFWULFDO�GLDJUDP 6PDUW�UHOD\�VROXWLRQ
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���'LVFUHWH�2XWSXWV�

/DWFKLQJ
%\�GHIDXOW��DIWHU�D�FXW�LQ�VXSSO\��WKH�VWDWH�RI�WKH�RXWSXWV�LV�WKDW�ZKLFK�
FRUUHVSRQGV�WR�LQLWLDOL]DWLRQ�RI�WKH�SURJUDP��

7R�UHVWRUH�WKH�VWDWH�RI�WKH�RXWSXWV�VDYHG�DW�WKH�WLPH�RI�WKH�SRZHU�FXW��
DFWLYDWH�WKH�ODWFKLQJ�RI�WKH�RXWSXWV�LQ�WKH�SDUDPHWHUV�ZLQGRZ�E\�
YDOLGDWLQJ�WKH�SDUDPHWHU��������
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���$X[LOLDU\�UHOD\V�

7KH�DX[LOLDU\�UHOD\V��M�LQ�WKH�QRWDWLRQ�XVHG��RSHUDWH�MXVW�OLNH�WKH�RXWSXW�
FRLOV�Q��7KH�RQO\�GLIIHUHQFH�LV�WKDW�WKH\�GR�QRW�KDYH�DQ\�FRQQHFWLRQ�
WHUPLQDOV��

7KHUH�DUH����DX[LOLDU\�UHOD\V��QXPEHUHG�LQ�KH[DGHFLPDO�QRWDWLRQ�IURP���
WR���DQG�IURP�$�WR�<��WKRXJK�QRW�XVLQJ�OHWWHUV�,��0�DQG�2��

7KH\�DUH�XVHG�WR�VDYH�RU�IRUZDUG�D�VWDWH��7KH�VDYHG�VWDWH�ZLOO�WKHQ�EH�
XVHG�DV�WKH�DVVLJQHG�FRQWDFW�

([DPSOH���8VLQJ�DQ�DX[LOLDU\�UHOD\

8VLQJ�WZR�DX[LOLDU\�UHOD\V�WR�VDYH�WKH�SRVLWLRQ�RI�D�QXPEHU�RI�LQSXWV��
7KHVH�UHOD\V�DUH�WKHQ�XVHG�WR�FRQWURO�D�FRLO�

7KLV�W\SH�RI�/DGGHU�GLDJUDP�LV�RIWHQ�XVHG�WR�FRQWURO�WKH�YDULRXV�VWDWHV�RI�
D�GHYLFH�

,QLWLDOL]DWLRQ

6WDWH�RI�WKH�FRQWDFWV�RQ�LQLWLDOL]LQJ�WKH�SURJUDP�

♦�1RUPDOO\�RSHQ�PRGH��GLUHFW�VWDWH��LV�LQDFWLYH�
♦�1RUPDOO\�FORVHG�PRGH��UHYHUVH�VWDWH��LV�DFWLYH�

/DWFKLQJ
%\�GHIDXOW��DIWHU�D�FXW�LQ�VXSSO\��WKH�UHOD\�LV�WKDW�ZKLFK�FRUUHVSRQGV�WR�
LQLWLDOL]DWLRQ�RI�WKH�SURJUDP��

7R�UHVWRUH�WKH�VWDWH�RI�WKH�UHOD\�VDYHG�DW�WKH�WLPH�RI�WKH�SRZHU�FXW��
DFWLYDWH�WKH�ODWFKLQJ�RI�WKH�UHOD\�LQ�WKH�SDUDPHWHUV�ZLQGRZ�E\�YDOLGDWLQJ�
WKH�SDUDPHWHU������
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���$UURZ�.H\V�

7KH�DUURZ�NH\V�ZRUN�MXVW�OLNH�
WKH�SK\VLFDO�LQSXWV I��7KH�RQO\�GLIIHUHQFH�LV�WKDW�WKH\�GR�QRW�KDYH�DQ\�
FRQQHFWLRQ�WHUPLQDOV��

7KH\�DUH�XVHG�DV�SXVKEXWWRQV�

7KH\�FDQ�RQO\�EH�XVHG�DV�FRQWDFWV�

1RWH� 6R�WKDW�WKH�DUURZ�NH\V�PD\�EH�XVHG�LQ�WKLV�ZD\��ILUVW�FKHFN�WKDW�WKH\�
DUH�DFWLYDWHG�LQ�WKH� =[ .(<6 �IXQFWLRQ�LQ�WKH�&21),*85$7,21�
PHQX��7KH�QXPEHU�RI�WKH�NH\V�LV�WKHQ�GLVSOD\HG�LQ�WKH�FRQWH[WXDO�
PHQX�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�

,I�QRW��ZKHQ�WKH�VPDUW�UHOD\�LV�LQ�581�PRGH��WKHVH�NH\V�DUH�RQO\�XVHG�WR�
PRYH�ZLWKLQ�WKH�PHQXV��

([DPSOH�RI�XVLQJ�WKH��XS�DUURZ��NH\�

7KLV�H[DPSOH�VKRZV�KRZ�WR�VHW�XS�D�UHPRWH��DOWHUQDWLQJ��FRQWURO�UHOD\�
WKDW�ZLOO�ZRUN�XVLQJ�NH\�Z1�DQG�RXWSXW�Q1�

Z1²²²²²²  Q1

�2XWSXW�Q1�FKDQJHV�VWDWH�HDFK�WLPH�\RX�SUHVV� �

5HSUHVHQWDWLRQ )XQFWLRQ
1R��RQ�WKH�

UHOD\
'HVFULSWLRQ

Z1R�
1RUPDOO\�
RSHQ

��WR��

5HSUHVHQWDWLRQ�RI�WKH�DUURZ�NH\V�RQ�
WKH�VPDUW�UHOD\��7KLV�FRQWDFW�JLYHV�
WKH�VWDWH�RI�WKH�FRUUHVSRQGLQJ�NH\�
=� WR =��IURP�OHIW�WR�ULJKW

z1R� 1RUPDOO\�
FORVHG

0HQX���2.

� � ��
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���&ORFN�)XQFWLRQ�%ORFN�

7KH�&ORFN�IXQFWLRQ�EORFN�LV�XVHG�WR�YDOLGDWH�WLPH�VORWV�GXULQJ�ZKLFK�
DFWLRQV�FDQ�EH�SHUIRUPHG��
,W�DFWV�MXVW�OLNH�D�SURJUDPPDEOH�ZHHNO\�WLPHU�DQG�KDV�IRXU�RSHUDWLQJ�
UDQJHV��$��%��&��'��XVHG�WR�FRQWURO�LWV�RXWSXW�

)XQFWLRQ�EORFN�SDUDPHWHU�VHWWLQJ�FDQ�EH�DFFHVVHG �
♦�:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP�OLQH�
♦�)URP�WKH�3$5$0(7(5�PHQX�LI�WKH�EORFN�KDV�QRW�EHHQ�
SDGORFNHG�

7KH�FORFN�DFWLYDWLRQ�LV�ZHHNO\��DQG�VLPSO\�QHHGV�WR�EH�FRQILJXUHG��
♦�'D\V�RI�WKH�ZHHN�
♦�$FWLYDWLRQ�WLPH�UDQJH��E\�VHWWLQJ�WKH�VWDUW�WLPH��21�DQG�WKH�HQG�
WLPH��2))�

8VHG�DV�D�FRQWDFW

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

�1R�
1RUPDOO\�
RSHQ

��WR��

7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�
&ORFN�LV�LQ�DQ�HQDEOHG�SHULRG��

�1R�
1RUPDOO\�
FORVHG

7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�
&ORFN�LV�QRW�LQ�DQ�HQDEOHG�SHULRG��
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���&ORFN�IXQFWLRQ�EORFN�

&ORFN�IXQFWLRQ�EORFN�SDUDPHWHUV

&RQILJXUDWLRQ�SDUDPHWHU�VFUHHQ��'���:��GD\���ZHHN��

�����������������������
3DUDPHWHU 'HVFULSWLRQ

&ORFN�PRGXOH�QXPEHU �
(LJKW�EORFNV�FDQ�EH�XVHG��QXPEHUHG�
IURP���WR����

7\SH�RI�GDWH�FRQILJXUDWLRQ � '�:��'D\V�RI�WKH�:HHN�

9DOLGLW\�GD\��'�:�W\SH� �

9DOLGLW\�GD\��
♦����0RQGD\��
♦����7XHVGD\��
♦����
♦����6XQGD\�

'D\V�WKDW�DUH�QRW�VHOHFWHG�DUH�LQGLFDWHG�
E\�D�B�FKDUDFWHU�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

�����&���������������������
�+������'���:�����������������B���B��B����

���������������+���0���2�1������������������������
���������������+���0���2�)�)���������������������

� �

�

�

��

�
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���&ORFN�IXQFWLRQ�EORFN�

3DUDPHWHU 'HVFULSWLRQ

6WDUW�WLPH�
�'�:�W\SH�

�
7KLV�LV�WKH�RSHUDWLRQ�VWDUW�WLPH��LQ�+RXU��
0LQXWH�IRUPDW�
�������WR��������

(QG�WLPH�
�'�:�W\SH�

�
7KLV�LV�WKH�RSHUDWLRQ�HQG�WLPH��LQ�+RXU��
0LQXWH�IRUPDW
�������WR��������

3DUDPHWHU�ORFN

�

7KLV�SDUDPHWHU�LV�XVHG�WR�ORFN�WKH�
SDUDPHWHUV�RI�WKH�&ORFN�IXQFWLRQ�EORFN��
2QFH�ORFNHG��WKH�SUHVHW�YDOXH�LV�QR�
ORQJHU�GLVSOD\HG�LQ�WKH�3$5$0(7(5�
PHQX�

2SHUDWLQJ�UDQJHV �
��RSHUDWLQJ�UDQJHV�DUH�DYDLODEOH��
$��%��&��'�

/RFNHG 8QORFNHG
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���&ORFN�IXQFWLRQ�EORFN�

([DPSOH���7LPH�PDQDJHPHQW�XVLQJ�D�&ORFN�IXQFWLRQ�EORFN

7R�FRQWURO�D�GHYLFH�IURP�0RQGD\�WR�6DWXUGD\�GXULQJ�WZR�WLPH�VORWV��IURP�
������WR�������DQG�IURP�������WR��������7KH�GHYLFH�LV�FRQQHFWHG�WR�WKH�
RXWSXW�Q2�RI�WKH�VPDUW�UHOD\��XVLQJ�&ORFN�EORFN�QXPEHU���

7KH�/DGGHU�GLDJUDP�FRQWURO�OLQH�LV�DV�IROORZV��

1²²²²²²  Q2

:KHQ� 1�LV�HQWHUHG��WKH�XVHU�PXVW�VSHFLI\�WKH�RSHUDWLQJ�UDQJHV�

1RWH� 7KH�IROORZLQJ�NH\V�DUH�XVHG��0HQX�2.�WR�VHOHFW�RU�YDOLGDWH�D�
SDUDPHWHU��=��DQG�=��WR�FKDQJH�WKH�YDOXH�RI�WKH�VHOHFWHG�SDUDPHWHU��
=��DQG�=��WR�PRYH�IURP�RQH�SDUDPHWHU�WR�DQRWKHU�

1RWH� 7KH�H[DPSOH�GHVFULEHG�LQ�&KDSWHU���GHVFULEHV�DQRWKHU�ZD\�RI�XVLQJ�
WLPH�VORWV��,W�LV�SRVVLEOH�WR�PL[�WKH�WZR�LQ�RUGHU�WR�UHVROYH�FRPSOH[�
FDVHV�

6FUHHQ &RPPHQWV

)LUVW�VORW�$��0RQGD\�WR�
6DWXUGD\�IURP�������WR��������
1RZ�\RX�PXVW�HQWHU�WKH�VHFRQG�
VORW�

6HFRQG�VORW�%��0RQGD\�WR�
6DWXUGD\�IURP�������WR��������

0HQX���2.

� �

�+�������������'���:��������B������������������
����&���������������������
������������+�����0���������2�1���������������������

�������+�����0��������2�)�)�������������������

0HQX���2.

� �

�+�������������'���:��������B������������������
����&���������������������
������������+�����0��������2�1���������������������
���������+�����0�������2�)�)�������������������

ZELIO2_EN.book  Page 59  Tuesday, January 13, 2004  11:53 AM



�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���&RXQWHU�)XQFWLRQ�%ORFN�

7KH�&RXQWHU�IXQFWLRQ�EORFN�LV�XVHG�WR�XS�RU�GRZQ�FRXQW�SXOVHV��
7KH�&RXQWHU�IXQFWLRQ�FDQ�EH�UHVHW�WR�]HUR�RU�WR�WKH�SUHVHW�YDOXH�
�GHSHQGLQJ�RQ�WKH�FKRVHQ�SDUDPHWHU��GXULQJ�XVH��

�,W�FDQ�EH�XVHG�DV�D�FRQWDFW�WR�ILQG�RXW�LI��
♦�7KH�SUHVHW�YDOXH�KDV�EHHQ�UHDFKHG��XSFRXQWLQJ��
♦�7KH�YDOXH���KDV�EHHQ�UHDFKHG��GRZQFRXQWLQJ��

)XQFWLRQ�EORFN�SDUDPHWHU�VHWWLQJ�FDQ�EH�DFFHVVHG �
♦�:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP�OLQH�
♦�)URP�WKH�3$5$0(7(5�PHQX�LI�WKH�EORFN�KDV�QRW�EHHQ
����SDGORFNHG�

8VHG�DV�D�FRQWDFW

:KHQ�XVHG�DV�D�FRQWDFW��WKH�FRXQWHU�LQGLFDWHV�WKDW�WKH�SUHVHW�YDOXH�DQG�
WKH�FXUUHQW�YDOXH�DUH�HTXDO�

♦�7KH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�KDV�UHDFKHG�WKH�SUHVHW�YDOXH�
�����72�PRGH��
♦�7KH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�LV�HTXDO�WR����)520�PRGH��

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

C1R� 1RUPDOO\�
RSHQ

��WR�*

7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�
FRXQWHU�UHDFKHV�WKH�SUHVHW�YDOXH��

c1R� 1RUPDOO\�
FORVHG

7KH�FRQWDFW�LV�FORVHG�XQWLO�WKH�
FRXQWHU�KDV�UHDFKHG�WKH�SUHVHW�
YDOXH�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���&RXQWHU�)XQFWLRQ�%ORFN�

8VHG�DV�D�FRLO

(OHPHQW 'HVFULSWLRQ�8VH ([DPSOH

&&

&RXQWLQJ�SXOVH�LQSXW
7KLV�HOHPHQW�UHSUHVHQWV�WKH�EORFN
V�
FRXQWHU�LQSXW��(DFK�WLPH�WKH�FRLO�LV�
WULJJHUHG��WKH�FRXQWHU�LQFUHPHQWV�RU�
GHFUHPHQWV�E\����GHSHQGLQJ�RQ�WKH�FKRVHQ�
FRXQWLQJ�GLUHFWLRQ�

$SSOLFDWLRQ�H[DPSOH ��
XSFRXQWLQJ�RQ�WKH�LQSXW�WR�
WKH�&RXQWHU�1R���IXQFWLRQ�
EORFN�
I1²²²²²² CC1

5&

5HVHW�LQLWLDO�FRXQWHU�VWDWH�LQSXW
7KLV�LQSXW�UHVHWV�WKH�FRXQWHU�IXQFWLRQ�WR�LWV�
LQLWLDO�VWDWH�

♦�7KH�FXUUHQW�FRXQWLQJ�YDOXH�LV�UHVHW�
�������WR�]HUR�LI�WKH�FRXQWLQJ�W\SH�LV�72�

♦�7KH�FXUUHQW�YDOXH�LV�UHVHW�WR�WKH�SUHVHW
�������YDOXH�LI�WKH�FRXQWLQJ�W\SH�LV�)520�

$SSOLFDWLRQ�H[DPSOH ��
5HVHWV�&RXQWHU�1R���
ZKHQ�WKH�8S�$UURZ�NH\�LV�
SUHVVHG�RQ�WKH�DUURZ�
NH\SDG �
Z1²²²²²² RC1

'&

&RXQWLQJ�GLUHFWLRQ�LQSXW
7KLV�HOHPHQW�UHSUHVHQWV�WKH�FRXQWHU�LQSXW�
WKDW�GHWHUPLQHV�WKH�GLUHFWLRQ�RI�FRXQWLQJ��,I�
WKLV�FRLO�LV�WULJJHUHG��WKH�IXQFWLRQ�EORFN�
GRZQFRXQWV��LI�QRW�WKH�IXQFWLRQ�EORFN�
FRXQWV��
%\�GHIDXOW��WKLV�LQSXW�LV�QRW�ZLUHG��WKH�
IXQFWLRQ�EORFN�FRXQWV�

$SSOLFDWLRQ�H[DPSOH ��XS�
RU�GRZQFRXQWLQJ��
GHSHQGLQJ�RQ�WKH�VWDWXV�RI�
D�VPDUW�UHOD\�LQSXW�
I2²²²²²² DC1
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���&RXQWHU�)XQFWLRQ�%ORFN�

3DUDPHWHUL]DWLRQ

(OHPHQW 'HVFULSWLRQ�8VH ([DPSOH

T

7\SH�RI�FRXQWLQJ��7KLV�SDUDPHWHU�FDQ�EH�
XVHG�WR�VHOHFW�WKH�RSHUDWLQJ�PRGH�RI�WKH�
FRXQWHU�

♦�72��XSFRXQW�WRZDUGV�WKH�SUHVHW
�����YDOXH�
♦�)520��GRZQFRXQW�IURP�WKH�SUHVHW
�����YDOXH��

P

3UHVHW�YDOXH�
7KLV�YDOXH�LV�EHWZHHQ���DQG��������DQG�
UHSUHVHQWV�

♦�7KH�YDOXH�WR�UHDFK�LQ�PRGH��XSFRXQW
�����WRZDUGV�WKH�SUHVHW�YDOXH��72�PRGH��
♦�7KH�LQLWLDO�YDOXH�LQ�PRGH��GRZQFRXQW
�����IURP�WKH�SUHVHW�YDOXH��)520�PRGH��

7KLV�SDUDPHWHU�LV�XVHG�WR�ORFN�WKH�&RXQWHU�
IXQFWLRQ�EORFN¶V�SUHVHW�YDOXH��2QFH�ORFNHG��
WKH�SUHVHW�YDOXH�LV�QR�ORQJHU�GLVSOD\HG�LQ�
WKH�3$5$0(7(5 PHQX��

C�RU�c
8VHG�DV�D�FRQWDFW��WKLV�&RXQWHU�IXQFWLRQ�
EORFN�HOHPHQW�LQGLFDWHV�WKDW�WKH�SUHVHW�
YDOXH�DQG�WKH�FXUUHQW�YDOXH�DUH�HTXDO�

$SSOLFDWLRQ�H[DPSOH ��
/LJKWLQJ�DQ�LQGLFDWRU�OLJKW�
FRQQHFWHG�WR�VPDUW�UHOD\�
RXWSXW�Q1�ZKHQ�WKH�
SUHVHW�YDOXH�LV�UHDFKHG��
2WKHUZLVH�WKH�LQGLFDWRU�
OLJKW�LV�RXW�
C1²²²²²²  Q1

7KLV�ODWFKLQJ�IXQFWLRQ�FDQ�EH�XVHG�WR�VDYH�
WKH�VWDWH�RI�WKH�FXUUHQW�WLPHU�YDOXHV�LQ�WKH�
HYHQW�RI�D�SRZHU�RXWDJH�

/RFNHG

8QORFNHG

1RW�DFWLYDWHG

$FWLYDWHG
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���&RXQWHU�)XQFWLRQ�%ORFN�

��±�&RQWURO�LQSXW
��±�5HVHW�LQSXW
��±�&RXQWHU�RXWSXW���ZKHQ�WKH�SUHVHW�LV�UHDFKHG
��±�3DUDPHWHU�ORFN
��±�&RXQWLQJ�GLUHFWLRQ
��±�7\SH�RI�FRXQWLQJ��72��XSFRXQWLQJ�)520�GRZQFRXQWLQJ�
��±�9DOXH�WR�UHDFK���DOVR�FDOOHG�WKH�SUHVHW�YDOXH
��±�/DWFKLQJ

([DPSOH���8VLQJ�D�&RXQWHU�IXQFWLRQ�EORFN

6FUHHQ 'HVFULSWLRQ

&RXQWLQJ�DQG�5HVHWWLQJ ��
7KH�FRXQWHU�LV�LQFUHPHQWHG�HDFK�WLPH�LQSXW�I1�LV�
DFWLYDWHG�
7KH�FRXQWHU�LV�UHVHW�HDFK�WLPH�LQSXW�I2�LV�DFWLYDWHG�

&RXQWLQJ�DQG�5HVHWWLQJ ��
7KH�FRXQWHU�LV�GHFUHPHQWHG�HDFK�WLPH�LQSXW�I1�LV�
DFWLYDWHG�
7KH�FRXQWHU�LV�UHVHW�HDFK�WLPH�LQSXW�I2�LV�DFWLYDWHG�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

����5�&��

��'�&�������7�����7�2����������3�� �����������

���&�&��

�������&���

�

� ������

W
�
�
�

���
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���&RXQWHU�)XQFWLRQ�%ORFN�

&XUUHQW�&RXQWHU�9DOXH
7KLV�LV�WKH�YDOXH�DW�DQ\�JLYHQ�LQVWDQW�UHVXOWLQJ�IURP�WKH�VXFFHVVLYH�XS�
GRZQ�FRXQWLQJ�DFWLRQV�WKDW�KDYH�RFFXUUHG�VLQFH�WKH�ODVW�WLPH�WKH�FRXQWHU�
ZDV�UHVHW�WR�LWV�LQLWLDO�VWDWH��

7KLV�YDOXH�LV�EHWZHHQ�>���������@��2QFH�WKHVH�YDOXHV�KDYH�EHHQ�
UHDFKHG��WKH�FXUUHQW�YDOXH�UHPDLQV�DW����DIWHU�GRZQFRXQWLQJ��RU���������
�DIWHU�XSFRXQWLQJ��

,QLWLDOL]DWLRQ
6WDWH�RI�WKH�FRQWDFWV�DQG�WKH�FXUUHQW�YDOXH�RQ�LQLWLDOL]DWLRQ�

♦�1RUPDOO\�RSHQ�PRGH��GLUHFW�VWDWH��LV�LQDFWLYH�
♦�1RUPDOO\�FORVHG�PRGH��UHYHUVH�VWDWH��LV�DFWLYH�
♦�7KH�FXUUHQW�YDOXH�LV�]HUR�

/DWFKLQJ
%\�GHIDXOW��DIWHU�D�FXW�LQ�VXSSO\��WKH�FRXQWHU�LV�LQ�WKH�VWDWH�WKDW�
FRUUHVSRQGV�WR�LQLWLDOL]DWLRQ�RI�WKH�SURJUDP��
7R�UHVWRUH�WKH�VWDWH�RI�WKH�FRXQWHU�VDYHG�DW�WKH�WLPH�RI�WKH�SRZHU�FXW��
DFWLYDWH�WKH�ODWFKLQJ�RI�WKH�FRXQWHU�LQ�WKH�SDUDPHWHUV�ZLQGRZ�E\�
YDOLGDWLQJ�WKH�SDUDPHWHU�������

6FUHHQ 'HVFULSWLRQ

8SFRXQWLQJ��GRZQFRXQWLQJ�DQG�5HVHWWLQJ ��
7KH�FRXQWHU�LV�LQFUHPHQWHG�HDFK�WLPH�LQSXW�I1�LV�
DFWLYDWHG�
7KH�FRXQWHU�LV�GHFUHPHQWHG�HDFK�WLPH�LQSXW�I3�LV�
DFWLYDWHG�
7KH�FRXQWHU�LV�UHVHW�HDFK�WLPH�LQSXW�I2�LV�DFWLYDWHG�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���&RXQWHU�)XQFWLRQ�%ORFN�

8SFRXQWLQJ�)XQFWLRQ��72

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�FRXQWHU�LQ�72�PRGH��
XSFRXQWLQJ�WR�WKH�SUHVHW�YDOXH��

'RZQFRXQWLQJ�)XQFWLRQ��)520

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�FRXQWHU�LQ�)520�
PRGH��GRZQFRXQWLQJ�IURP�WKH�SUHVHW�YDOXH��

&RXQWLQJ

GLUHFWLRQ��'

,QLWLDOL]DWLRQ��5

�

3UHVHW�YDOXH

������

&XUUHQW�FRXQWHU�
YDOXH

2XWSXW��&

+LJK�VDWXUDWLRQ

/RZ�VDWXUDWLRQ

&RXQWLQJ

GLUHFWLRQ��'

,QLWLDOL]DWLRQ��5

�

3UHVHW�YDOXH

������

&XUUHQW�FRXQWHU�
YDOXH

2XWSXW��&

+LJK�VDWXUDWLRQ

/RZ�VDWXUDWLRQ
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���&RXQWHU�FRPSDUDWRU�IXQFWLRQ�EORFN�

'HVFULSWLRQ

7KLV�IXQFWLRQ�LV�XVHG�WR�FRPSDUH�WKH�FXUUHQW�FRXQWLQJ�YDOXHV�RI�RQH�RU�
WZR�FRXQWHUV�ZLWK�D�YDOXH�

1RWH� 7KH�FRXQWHU�FRPSDUDWRU�FDQ�RQO\�EH�SURJUDPPHG�XVLQJ�WKH�
SURJUDPPLQJ�ZRUNVKRS��UHIHU�WR�WKH�=HOLR�6RIW���RQ�OLQH�KHOS�PDQXDO�IRU�
IXUWKHU�LQIRUPDWLRQ��

8VHG�DV�D�FRQWDFW

&RPSDULVRQ�SDUDPHWHUV

7KH�FRPSDULVRQ�IRUPXOD�LV�DV�IROORZV��

7KH�GLIIHUHQW�SDUDPHWHUV�DUH�DV�IROORZV�
♦�2IIVHW�;�DQG�2IIVHW�<��WKHVH�DUH�FRQVWDQWV�EHWZHHQ���������DQG�
������
♦�9DOXH��DQG�YDOXH���UHSUHVHQW�WKH�FRXQWHUV�WR�FRPSDUH��7KH�
VHOHFWLRQ�LV�PDGH�XVLQJ�WKH�VFUROO�PHQX�

7KH�FRPSDULVRQ�RSHUDWRUV�\RX�FDQ�FKRRVH�IURP�WKH�3DUDPHWHUV�
ZLQGRZ�DUH�

7KH�ORFN�IURQW�SDQHO�RSWLRQ�LV�XVHG�WR�ORFN�WKH�IXQFWLRQ��ZKHQ�ORFNHG��
WKH�SUHVHW�YDOXH�QR�ORQJHU�DSSHDUV�DV�D�PRGLILDEOH�SDUDPHWHU�

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

V1R�
1RUPDOO\�
RSHQ

�
7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�
FRPSDULVRQ�IRUPXOD�LV�FKHFNHG�

v1R� 1RUPDOO\�
FORVHG

=HOLR 'HVFULSWLRQ 6\PERO 'HVFULSWLRQ

! *UHDWHU�WKDQ� ≠ 'LIIHUHQW�WR�

≥ *UHDWHU�WKDQ�RU�HTXDO�

WR�

≤ /HVV�WKDQ�RU�HTXDO�WR�

 (TXDO�WR� � /HVV�WKDQ�

2IIVHW�[���9DOXH���&RPSDULVRQ�RSHUDWRU!�2IIVHW�<���9DOXH�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���)DVW�FRXQWHU�IXQFWLRQ�EORFN

'HVFULSWLRQ

7KH�)DVW�&RXQWHU�IXQFWLRQ�HQDEOHV�\RX�WR�FRXQW�SXOVHV�XS�WR�D�IUHTXHQF\�
RI���N+]���

8VH�DV�D�.��FRQWDFW��WR�ILQG�RXW�LI��

♦�7KH�SUHVHW�YDOXH�KDV�EHHQ�UHDFKHG��XSFRXQWLQJ��
♦�7KH�YDOXH���KDV�EHHQ�UHDFKHG��GRZQFRXQWLQJ��

7KH�IDVW�FRXQWHU�LQSXWV�DUH�LPSOLFLWO\�FRQQHFWHG�WR�WKH�,��DQG�,��PRGXOH�
LQSXWV�

♦�$�SXOVH��ULVLQJ�HGJH��RQ�WKH�,��LQSXW�LQFUHPHQWV�WKH�FRXQWHU�
♦�$�SXOVH��ULVLQJ�HGJH��RQ�WKH�,��LQSXW�GHFUHPHQWV�WKH�FRXQWHU�

7KHVH�VKRXOG�QRW�EH�XVHG�RQ�WKH�ZLULQJ�VKHHW�

7KH�)DVW�FRXQWHU�IXQFWLRQ�FDQ�EH�UHVHW�WR�]HUR�E\�XVLQJ�5.�RU�WR�WKH�
SUHVHW�YDOXH��GHSHQGLQJ�RQ�WKH�FKRVHQ�SDUDPHWHU��GXULQJ�XVH��ZLWK�WKH�
UHVHW�LQSXW�

7KH�FRXQWHU�RQO\�RSHUDWHV�LI�WKH�7.��HQDEOH�IXQFWLRQ�LQSXW�LV�DFWLYH�

5HSHWLWLYH�PRGH�FDQ�EH�XVHG�ZLWK�D�WLPH�GHOD\�YDOXH�

1RWH�,I�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�H[FHHGV�WKH�XSSHU�OLPLW����������
LW�JRHV�WR���������
,I�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�H[FHHGV�WKH�ORZHU�OLPLW����������LW�JRHV�
WR���������

8VHG�DV�D�FRQWDFW

:KHQ�XVHG�DV�D�.�FRQWDFW��WKH�FRXQWHU�LQGLFDWHV�WKDW�WKH�SUHVHW�YDOXH�
DQG�WKH�FXUUHQW�YDOXH�DUH�HTXDO�(counting threshold reached)�

♦�7KH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�KDV�UHDFKHG�WKH�SUHVHW�YDOXH�
�����72�PRGH��
♦�7KH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�LV�HTXDO�WR����)520�PRGH��

ZELIO2_EN.book  Page 67  Tuesday, January 13, 2004  11:53 AM



�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

���)DVW�FRXQWHU�IXQFWLRQ�EORFN

8VHG�DV�D�FRLO

3DUDPHWHU�VHWWLQJ

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

K1 1RUPDOO\�
RSHQ

�

7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�
FRXQWHU�UHDFKHV�WKH�SUHVHW�YDOXH��

k1 1RUPDOO\�
FORVHG

7KH�FRQWDFW�LV�FORVHG�XQWLO�WKH�
FRXQWHU�KDV�UHDFKHG�WKH�SUHVHW�
YDOXH�

(OHPHQW 'HVFULSWLRQ�8VH ([DPSOH

TK1 (QDEOH�)XQFWLRQ�LQSXW
7KLV�HOHPHQW�HQDEOHV�WKH�FRXQWHU�

$SSOLFDWLRQ�H[DPSOH ��
7KH�DFWLYDWLRQ�RI�LQSXW�,��
HQDEOHV�FRXQWLQJ�
I3²²²²²² TK1

RK1

5HVHW�LQLWLDO�FRXQWHU�VWDWH�LQSXW
7KLV�LQSXW�UHVHWV�WKH�FRXQWHU�IXQFWLRQ�WR�LWV�
LQLWLDO�VWDWH�

♦�7KH�FXUUHQW�FRXQWLQJ�YDOXH�LV�UHVHW�WR
�������]HUR�LI�WKH�FRXQWLQJ�W\SH�LV�72�

♦�7KH�FXUUHQW�YDOXH�LV�UHVHW�WR�WKH�SUHVHW
�������YDOXH�LI�WKH�FRXQWLQJ�W\SH�LV�)520�

$SSOLFDWLRQ�H[DPSOH ��
&RXQWHU�UHVHW�RQ�SUHVVLQJ�
WKH�8S�DUURZ�NH\�RQ�WKH�
DUURZ�NH\SDG �
Z1²²²²²² RK1

(OHPHQW 'HVFULSWLRQ�8VH

Cycle type
7\SH�RI�F\FOH�FRXQWLQJ�

♦�6LQJOH�
♦�5HSHWLWLYH��LQ�WKLV�FDVH�SDUDPHWHU�,��SXOVH�GXUDWLRQ��LV�GLVSOD\HG�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���)DVW�FRXQWHU�IXQFWLRQ�EORFN

(OHPHQW 'HVFULSWLRQ�8VH

I
'XUDWLRQ�RI�SXOVH
7KLV�YDOXH�PXVW�EH�EHWZHHQ���DQG��������[����PV��

7KLV�SDUDPHWHU�LV�RQO\�GLVSOD\HG�LI�WKH�F\FOH�LV�UHSHWLWLYH�

P

3UHVHW�YDOXH�
7KLV�YDOXH�LV�EHWZHHQ���DQG��������DQG�UHSUHVHQWV�

♦�7KH�YDOXH�WR�UHDFK�LQ�PRGH��XSFRXQW�WRZDUGV�WKH�SUHVHW
�����YDOXH��72�PRGH��
♦�7KH�LQLWLDO�YDOXH�LQ�PRGH��GRZQFRXQW�IURP�WKH�SUHVHW�YDOXH
������)520�PRGH��

T

7\SH�RI�FRXQWLQJ�
7KLV�SDUDPHWHU�FDQ�EH�XVHG�WR�VHOHFW�WKH�RSHUDWLQJ�PRGH�RI�WKH�
FRXQWHU�

♦�72��XSFRXQW�WRZDUGV�WKH�SUHVHW�YDOXH�
♦�)520��GRZQFRXQW�IURP�WKH�SUHVHW�YDOXH��

7KLV�SDUDPHWHU�LV�XVHG�WR�ORFN�WKH�&RXQWHU�IXQFWLRQ�EORFN¶V�
SUHVHW�YDOXH��2QFH�ORFNHG��WKH�SUHVHW�YDOXH�LV�QR�ORQJHU�
GLVSOD\HG�LQ�WKH�3$5$0(7(5 PHQX��

7KLV�ODWFKLQJ�IXQFWLRQ�FDQ�EH�XVHG�WR�VDYH�WKH�VWDWH�RI�WKH�FXUUHQW�
WLPHU�YDOXHV�LQ�WKH�HYHQW�RI�D�SRZHU�RXWDJH�

/RFNHG

8QORFNHG

1RW�DFWLYDWHG

$FWLYDWHG
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���)DVW�FRXQWHU�IXQFWLRQ�EORFN

,OOXVWUDWLRQ��SDUDPHWHU�VFUHHQ�IRU�D�IDVW�FRXQWHU�LQ�=HOLR�HQWU\���)URQW�
SDQHO�PRGH

��±�7\SH�RI�F\FOH
��±�'XUDWLRQ�RI�SXOVH
��±�3DUDPHWHU�ORFN
��±�7\SH�RI�FRXQWLQJ
��±�3UHVHW�YDOXH
��±�/DWFKLQJ

&XUUHQW�IDVW�FRXQWHU�YDOXH
7KLV�LV�WKH�YDOXH�DW�DQ\�JLYHQ�LQVWDQW�UHVXOWLQJ�IURP�WKH�VXFFHVVLYH�XS�
GRZQ�FRXQWLQJ�DFWLRQV�WKDW�KDYH�RFFXUUHG�VLQFH�WKH�ODVW�WLPH�WKH�FRXQWHU�
ZDV�UHVHW�WR�LWV�LQLWLDO�VWDWH��

,I�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�H[FHHGV�WKH�XSSHU�OLPLW����������LW�
JRHV�WR���������
,I�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQWHU�H[FHHGV�WKH�ORZHU�OLPLW����������LW�JRHV�
WR���������

,QLWLDOL]DWLRQ
6WDWH�RI�WKH�FRQWDFWV�DQG�WKH�FXUUHQW�YDOXH�RQ�LQLWLDOL]DWLRQ�

♦�1RUPDOO\�RSHQ�PRGH��GLUHFW�VWDWH��LV�LQDFWLYH�
♦�1RUPDOO\�FORVHG�PRGH��UHYHUVH�VWDWH��LV�DFWLYH�
♦�7KH�FXUUHQW�YDOXH�LV�]HUR�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

5(3(7,7,9(

�'�&������7���)�5�2�0���������
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���)DVW�FRXQWHU�IXQFWLRQ�EORFN�

/DWFKLQJ
%\�GHIDXOW��DIWHU�D�FXW�LQ�VXSSO\��WKH�FRXQWHU�LV�LQ�WKH�VWDWH�WKDW�
FRUUHVSRQGV�WR�LQLWLDOL]DWLRQ�RI�WKH�SURJUDP��
7R�UHVWRUH�WKH�VWDWH�RI�WKH�FRXQWHU�VDYHG�DW�WKH�WLPH�RI�WKH�SRZHU�FXW��
DFWLYDWH�WKH�ODWFKLQJ�RI�WKH�FRXQWHU�LQ�WKH�SDUDPHWHUV�ZLQGRZ�E\�
YDOLGDWLQJ�WKH�SDUDPHWHU�

8S�&RXQWLQJ�)XQFWLRQ�LQ�6LQJOH�&\FOH�0RGH�
7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�FRXQWHU�ZLWK�
LQLWLDOL]DWLRQ�DW ���

'RZQ�&RXQWLQJ�)XQFWLRQ�LQ�6LQJOH�&\FOH�0RGH�
7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�GRZQ�FRXQWHU�ZLWK�
LQLWLDOL]DWLRQ�DW�WKH�SUHVHW�YDOXH ��

2XWSXW

,QLWLDOL]DWLRQ

������

�

3UHVHW�YDOXH
������

&XUUHQW�FRXQWHU�
YDOXH

2XWSXW

,QLWLDOL]DWLRQ

������

�

3UHVHW�YDOXH

������

&XUUHQW�FRXQWHU�YDOXH
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���)DVW�FRXQWHU�IXQFWLRQ�EORFN

8S�&RXQWLQJ�)XQFWLRQ�LQ�5HSHWLWLYH�&\FOH�0RGH�

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�FRXQWHU�ZLWK�IRUFLQJ�
WR ��RI�WKH�FXUUHQW�YDOXH�RQ�LQLWLDOL]DWLRQ��RU�ZKHQ�WKH�FRXQW�YDOXH�KDV�
UHDFKHG�WKH�SUHVHW�YDOXH��

7KH�RXWSXW�VZLWFKHV�WR�WKH�,QDFWLYH�VWDWH�ZKHQ�WKH�SUHGHILQHG�SXOVH�
GXUDWLRQ�YDOXH�KDV�UXQ�RXW��,I�WKH�VZLWFK�FRQGLWLRQ�LV�$FWLYH�EHIRUH�WKH�
VZLWFK�WR�WKH�,QDFWLYH�VWDWH��WKH�RXWSXW�SXOVH�LV�SURORQJHG�E\�WKH�
'85$7,21�2)�7+(�38/6(��7LPLQJ��

2XWSXW

,QLWLDOL]DWLRQ

������

�

3UHVHW�YDOXH

������

&XUUHQW�FRXQWHU�YDOXH

WLPLQJ WLPLQJ

7LPH�≤ 
WLPLQJ
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

���)DVW�FRXQWHU�IXQFWLRQ�EORFN

'RZQ�&RXQWLQJ�)XQFWLRQ�LQ�5HSHWLWLYH�&\FOH�0RGH�

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�RSHUDWLRQ�RI�WKH�GRZQ�FRXQWHU�ZLWK�
IRUFLQJ�WR�WKH�SUHVHW�YDOXH�RI�WKH�FXUUHQW�YDOXH�RQ�LQLWLDOL]DWLRQ��RU�ZKHQ�
WKH�FRXQW�YDOXH�KDV�UHDFKHG ���

7KH�RXWSXW�VZLWFKHV�WR�WKH�,QDFWLYH�VWDWH�ZKHQ�WKH�SUHGHILQHG�SXOVH�
GXUDWLRQ�YDOXH�KDV�UXQ�RXW��,I�WKH�VZLWFK�FRQGLWLRQ�LV�$FWLYH�EHIRUH�WKH�
VZLWFK�WR�WKH�,QDFWLYH�VWDWH��WKH�RXWSXW�SXOVH�LV�SURORQJHG�E\�WKH�
'85$7,21�2)�7+(�38/6(��7LPLQJ��

2XWSXW

,QLWLDOL]DWLRQ

������

�

3UHVHW�YDOXH

������

&XUUHQW�FRXQWHU�YDOXH

WLPLQJ WLPLQJ

7LPH�≤ 
WLPLQJ

WLPLQJ
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����7LPHU�)XQFWLRQ�%ORFN�

7KH�7LPHU�IXQFWLRQ�EORFN�LV�XVHG�WR�GHOD\��SURORQJ�DQG�FRQWURO�DFWLRQV�
GXULQJ�D�VHW�SHULRG�RI�WLPH��,W�KDV�D�UHVHW�LQSXW��D�FRPPDQG�LQSXW�DQG�DQ�
RXWSXW�XVHG�WR�LQGLFDWH�WLPHU�WLPH�RXW�

)XQFWLRQ�EORFN�SDUDPHWHU�VHWWLQJ�FDQ�EH�DFFHVVHG ��
♦�:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP�OLQH�
♦�)URP�WKH�3$5$0(7(5�PHQX�LI�WKH�EORFN�KDV�QRW�EHHQ
����SDGORFNHG�

'XUDWLRQV�FDQ�EH�VHW�XVLQJ�RQH�RU�WZR�SUHVHW�YDOXHV��DFFRUGLQJ�WR�WKH�
W\SH�RI�WLPHU�

7KHUH�DUH����W\SHV�RI�WLPHU��VHH�GHWDLOV�LQ�WKH�VHWWLQJV�VHFWLRQ��

8VHG�DV�D�FRQWDFW

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

T1R�
1RUPDOO\�
RSHQ

��WR�*

7KH�RSHUDWLRQ�RI�WKLV�RXWSXW�FRQWDFW�
GHSHQGV�RQ�7LPHU�SDUDPHWHU�
VHWWLQJV��7KH�SRVVLEOH�SDUDPHWHU�
VHWWLQJV�DUH�GHVFULEHG�LQ�WKH�
UHPDLQGHU�RI�WKLV�SDUDJUDSK�t1R� 1RUPDOO\�

FORVHG

ZELIO2_EN.book  Page 74  Tuesday, January 13, 2004  11:53 AM
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����7LPHU�)XQFWLRQ�%ORFN�

8VHG�DV�D�FRLO

3DUDPHWHU�VHWWLQJ

(OHPHQW 'HVFULSWLRQ�8VH

77
8VHG�DV�D�FRLO�LQ�D�/DGGHU�GLDJUDP��WKLV�HOHPHQW�UHSUHVHQWV�WKH�7LPHU�
IXQFWLRQ�EORFN�FRQWURO�LQSXW��,WV�RSHUDWLRQ�GHSHQGV�RQ�WKH�W\SH�XVHG���6HH�
WKH�IROORZLQJ�WDEOH�IRU�IXUWKHU�GHWDLOV��

57
8VHG�DV�D�FRLO�LQ�D�/DGGHU�GLDJUDP��WKLV�HOHPHQW�UHSUHVHQWV�WKH�UHVHW�
LQSXW��7ULJJHULQJ�WKH�FRLO�ZLOO�UHVHW�WKH�FXUUHQW�7LPHU�YDOXH��7KH�7�FRQWDFW�
LV�GLVDEOHG�DQG�WKH�EORFN�LV�UHDG\�IRU�D�QHZ�WLPHU�F\FOH�

(OHPHQW 'HVFULSWLRQ�8VH

7\SH

7KHUH�DUH�WHQ�W\SHV�RI�7LPHU��(DFK�W\SH�WULJJHUV�D�VSHFLILF�NLQG�RI�
RSHUDWLRQ�XVHG�WR�KDQGOH�DOO�SRVVLEOH�FDVHV�LQ�DQ�DSSOLFDWLRQ�

♦�$��RSHUDWLRQ�ZLWK�FRQWURO�KHOG�GRZQ�
♦�D��RSHUDWLRQ�ZLWK�SXOVH�VWDUW�VWRS�
♦�&��LGOH�
♦�$�&��FRPELQDWLRQ�RI�$�DQG�&�WLPHUV�
♦�%��SXOVH�FRQWURO�DFWLYDWLRQ�VZLWFK��SXOVH�FDOLEUDWHG�RQ�ULVLQJ�HGJH�
RI�WKH�FRQWURO�LQSXW�
♦�:��SXOVH�FRQWURO�GHDFWLYDWLRQ�VZLWFK��SXOVH�FDOLEUDWHG�RQ�WKH�FRQWURO�
LQSXW�IDOOLQJ�HGJH�
♦�'��6\PPHWULFDO�IODVKLQJ�
♦�G��IODVKHU�ZLWK�SXOVH�VWDUW�VWRS�FRQWURO��V\QFKURQRXV�
♦�/��IODVKHU�ZLWK�FRQWURO�KHOG�GRZQ��DV\QFKURQRXV�
♦�,��)ODVKHU�ZLWK�SXOVH�VWDUW�VWRS�FRQWURO��DV\QFKURQRXV�
♦�7��7RWDO�DFWLYLW\�

W �����
RU

$ ������
% �����

9DOXH�WR�UHDFK��7KLV�YDOXH�LV�DOVR�FDOOHG�WKH�SUHVHW�YDOXH��7KH�HIIHFW�RI�
WKLV�YDOXH�YDULHV�GHSHQGLQJ�RQ�WKH�W\SH�XVHG��5HIHU�WR�WKH�WDEOH�RQ�WKH�
QH[W�SDJH�IRU�IXUWKHU�GHWDLOV�
)RU�$�&�DQG�/,�W\SH�WLPHUV��WKH�SDUDPHWHU�LV�UHSODFHG�E\�WKH�IROORZLQJ�
SDUDPHWHUV�

♦�$��$�&�ODWFK�GHOD\�
♦�%��$�&�WLPHU�RII�GHOD\�
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����7LPHU�)XQFWLRQ�%ORFN�

��±�7LPHU�FRQWURO�LQSXW�
��±�7LPHU�UHVHW�LQSXW
��±�7LPHU�RXWSXW��RU�ZKHQ�WKH�3UHVHW�WLPH�LV�UHDFKHG�
��±�3DUDPHWHU�ORFN
��±�3UHVHW�WLPH��IRU�$�&�DQG�/,�W\SH�WLPHUV��WKLV�SDUDPHWHU�LV�UHSODFHG
������E\�SDUDPHWHUV�$��ODWFK�GHOD\�DQG�%��XQODWFK�GHOD\�
��±�3UHVHW�WLPH�XQLW
��±�/DWFKLQJ
��±�7\SH�RI�WLPHU�

s

3UHVHW�YDOXH�WLPH�XQLW��7KHUH�DUH�ILYH�SRVVLEOH�FDVHV�
♦������WK�RI�D�VHFRQG��������V�������������0D[LPXP��������
♦�����WK�RI�D�VHFRQG����������V�������������0D[LPXP��������
♦�0LQXWHV��VHFRQGV������������0�6���������0D[LPXP���������
♦�+RXUV��PLQXWHV������������������+�0�������0D[LPXP���������
♦�+RXUV�����������������������������+��������������0D[LPXP�������
����2QO\�IRU�W\SH�7��7RWDO�DFWLYLW\�

7KLV�SDUDPHWHU�LV�XVHG�WR�ORFN�WKH�7LPHU�IXQFWLRQ�EORFN�SUHVHW�YDOXH��
2QFH�ORFNHG��WKH�SUHVHW�YDOXH�LV�QR�ORQJHU�GLVSOD\HG�LQ�
WKH 3$5$0(7(5 PHQX��

T�RU�t
8VHG�DV�D�FRQWDFW��WKLV�IXQFWLRQ�EORFN�HOHPHQW�UHSUHVHQWV�WKH�7LPHU�
RXWSXW��,WV�RSHUDWLRQ�GHSHQGV�RQ�WKH�W\SH�VHOHFWHG���6HH�WKH�WDEOH�RQ�WKH�
QH[W�SDJH��

7KLV�IXQFWLRQ�FDQ�EH�XVHG�WR�VDYH�WKH�VWDWH�RI�WKH�FXUUHQW�WLPHU�YDOXHV�LQ�
WKH�HYHQW�RI�D�SRZHU�RXWDJH�

0HQX���2.
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���7�7��
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����7LPHU�)XQFWLRQ�%ORFN�

7\SH�RI�7LPHU

$��2SHUDWLRQ�ZLWK�FRQWURO�KHOG�GRZQ

D��2SHUDWLRQ�ZLWK�SXOVH�VWDUW�VWRS�

&��,GOH

�$�&��&RPELQDWLRQ�RI�$�DQG�&�WLPHUV�

W

57

77

7

W

57

77

7

W

57

77

7

%

57

77

7

$
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����7LPHU�)XQFWLRQ�%ORFN�

%��3XOVH�FRQWURO�DFWLYDWLRQ�VZLWFK��SXOVH�FDOLEUDWHG�RQ�ULVLQJ�HGJH�RI�WKH�FRQWURO�
LQSXW

:��3XOVH�FRQWURO�GHDFWLYDWLRQ�

�'��)ODVKHU�ZLWK�FRQWURO�KHOG�GRZQ��V\PPHWULFDO�

G��)ODVKHU�ZLWK�SXOVH�VWDUW�VWRS�FRQWURO��V\PPHWULFDO

W

57

77

7

W

57

77

7

W

57

77

7

W

W

57

77

7

W
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����7LPHU�)XQFWLRQ�%ORFN�

�/L��)ODVKHU�ZLWK�FRQWURO�KHOG�GRZQ��DV\PPHWULFDO�

OL��$V\PPHWULFDO�)ODVKHU�8QLW��3UHVV�WR�6WDUW�6WRS�

7��7RWDO�DFWLYLW\�ZLWK�5HVHW ��

)RU�WKH�WRWDO�DFWLYLW\�FRXQWHU�W\SH��WKH�SUHVHW�YDOXH�FDQ�EH�UHDFKHG�
♦�,Q�RQH�VWHS��W�
♦�,Q�VHYHUDO�VWHSV��W����W����������WQ�

,QLWLDOL]DWLRQ
6WDWH�RI�WKH�FRQWDFWV�DQG�WKH�FXUUHQW�YDOXH�RQ�LQLWLDOL]DWLRQ�

♦�1RUPDOO\�RSHQ�PRGH��GLUHFW�VWDWH��LV�LQDFWLYH�
♦�1RUPDOO\�FORVHG�PRGH��UHYHUVH�VWDWH��LV�DFWLYH�
♦�7KH�FXUUHQW�YDOXH�V��DUH�UHVHW�WR�]HUR�

$

57

77

7

%

$

57

77

7

%

57

77

7

W� W� W�W

7RWDO�RSHUDWLRQ�WLPH��W����W����W�� �W�
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����7LPHU�)XQFWLRQ�%ORFN�

([DPSOH���8VLQJ�D�7LPHU�IXQFWLRQ�EORFN

,PSOHPHQWLQJ�D�VWDLUZD\�OLJKWLQJ�WLPHU��
7KH�SXVKEXWWRQV�RQ�HDFK�IORRU�DUH�FRQQHFWHG�WR�VPDUW�UHOD\�LQSXW�I1�
7KH�7LPHU�1R���IXQFWLRQ�EORFN�VHW�IRU�D�WZR�PLQXWH�DQG�WKLUW\�VHFRQG�
GXUDWLRQ�FRQWUROV�RXWSXW�Q4�
2XWSXW�Q4�LV�FRQQHFWHG�WR�WKH�OLJKWLQJ�V\VWHP�

7KH�/DGGHU�GLDJUDP�FRQWURO�OLQHV�DUH�DV�IROORZV��
I1²²²²²²�� TT1
T1²²²²²²  Q4
:KHQ�HQWHULQJ�TT1�WKH�7LPHU�IXQFWLRQ�EORFN�SDUDPHWHUV�PXVW�EH�VHW�

1RWH� 7KH�IROORZLQJ�NH\V�DUH�XVHG��6HO��2.�WR�VHOHFW�RU�YDOLGDWH�D�
SDUDPHWHU��=��DQG�=��WR�FKDQJH�WKH�YDOXH�RI�WKH�VHOHFWHG�SDUDPHWHU��
=��DQG�=��WR�PRYH�IURP�RQH�SDUDPHWHU�WR�DQRWKHU�

6FUHHQ &RPPHQWV

7KLV�LV�WKH�ILUVW�VFUHHQ��)LUVW�
VHOHFW�WKH�W\SH�RI�7LPHU�IXQFWLRQ�
EORFN�
�� WLPH�DUURZ�NH\�→ WKHQ � WLPHV�
DUURZ�NH\�↑�

2QFH�WKH�W\SH�RI�7LPHU�IXQFWLRQ�
EORFN�LV�VHOHFWHG��W\SH�%��SXOVH�
FDOLEUDWHG��1RZ�VHOHFW�WKH�WLPH�
EDVH�
�� WLPHV�→  WKHQ � WLPHV�↑�

0HQX���2.

� �

���7�7��
����5�7�������������������������������������������������6
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0HQX���2.
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1RWH� 7R�VWDUW�WKH�WLPHU��GR�QRW�IRUJHW�WR�VHW�WKH�VPDUW�UHOD\�WR�581�

6FUHHQ &RPPHQWV

2QFH�WKH�WLPH�EDVH�LV�VHOHFWHG�
0���6��HQWHU�WKH�UHTXLUHG�
GXUDWLRQ�
�� WLPHV�→  WKHQ �↑�

2QFH�WKH�GXUDWLRQ�KDV�EHHQ�
VHOHFWHG��SDUDPHWHU�VHWWLQJ�LV�
FRPSOHWH��3UHVV�0HQX�2.�WR�
UHWXUQ�WR�'LDJUDP�/LQH�HQWU\�
�DIWHU�YDOLGDWLRQ��

0HQX���2.

� �

���7�7��
����5�7������������������������������������������������0���6
�������7���

��W�� ��������������

% ������

W

0HQX���2.
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����7LPHU�)XQFWLRQ�%ORFN�

%HKDYLRU�DIWHU�D�SRZHU�EUHDN

,I�D�SRZHU�EUHDN�RFFXUV�ZKLOH�D�WLPHU�IXQFWLRQ�EORFN�LV�UXQQLQJ��DQ\�WLPH�
DOUHDG\�HODSVHG�LV�ORVW�
:KHQ�WKH�VXSSO\�YROWDJH�UHWXUQV��WKH�WLPH�IXQFWLRQ�EORFN�LV�LQLWLDOL]HG�IRU�
D�QHZ�RSHUDWLQJ�F\FOH�

,I�WKH�DSSOLFDWLRQ�UHTXLUHV�LW��WKH�WLPH�DOUHDG\�HODSVHG�FDQ�EH�VDYHG�
EHIRUH�WKH�SRZHU�EUHDN�RFFXUV�

7R�UHVWRUH�WKH�VWDWH�RI�WKH�FRXQWHU�VDYHG�DW�WKH�WLPH�RI�WKH�SRZHU�FXW��
DFWLYDWH�WKH�ODWFKLQJ�RI�WKH�WLPHU�LQ�WKH�SDUDPHWHUV�ZLQGRZ�E\�YDOLGDWLQJ�
WKH�SDUDPHWHU���������

6WRSSLQJ�WKH�VPDUW�UHOD\�ZLOO�LQLWLDOL]H�WKH�WLPHU�IXQFWLRQ�EORFNV�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

����$QDORJ�&RPSDUDWRU�)XQFWLRQ�%ORFN�

$QDORJ�&RPSDUDWRU�IXQFWLRQ�EORFNV�DUH�XVHG�WR�FRPSDUH�D�PHDVXUHG�
DQDORJ�YDOXH�ZLWK�DQ�LQWHUQDO�UHIHUHQFH�YDOXH�DQG�DOVR�WR�FRPSDUH�WZR�
PHDVXUHG�DQDORJ�YDOXHV�

7KH�UHVXOW�REWDLQHG�IURP�WKLV�FRPSDULVRQ�LV�XVHG�LQ�WKH�IRUP�RI�D�FRQWDFW�

$QDORJ�DXWRPDWLRQ�IXQFWLRQV�FDQ�EH�XVHG�ZLWK�VPDUW�UHOD\V�HTXLSSHG�
ZLWK�D�FORFN�DQG�VXSSOLHG�E\�'&�

7KH�H[LVWHQFH�RI�WKHVH�PL[HG�'LVFUHWH���$QDORJ�LQSXWV�LV�FKDUDFWHUL]HG�
E\�WKH�SUHVHQFH�RI�'LVFUHWH�LQSXWV�QXPEHUHG�IURP�,%�WR�,*��PD[LPXP�
FRQILJXUDWLRQ��

$QDORJ�&RPSDUDWRU�IXQFWLRQ�$�LV�XVHG�WR��

♦�3HUIRUP�D�FRPSDULVRQ�EHWZHHQ�D�PHDVXUHG�DQDORJ�YDOXH�DQG�
����DQ�LQWHUQDO�UHIHUHQFH�YDOXH�
♦�&RPSDUH�WZR�PHDVXUHG�DQDORJ�YDOXHV�
♦�&RPSDUH�WZR�PHDVXUHG�DQDORJ�YDOXHV�ZLWK�K\VWHUHVLV�YDOXH�

7KH�UHVXOW�REWDLQHG�IURP�WKLV�FRPSDULVRQ�LV�XVHG�LQ�WKH�IRUP�RI�D�FRQWDFW��

1RWH� 7KH�WH[W�EORFN�FDQ�RQO\�EH�SURJUDPPHG�XVLQJ�WKH�SURJUDPPLQJ�ZRUNVKRS�
�UHIHU�WR�WKH�=HOLR�6RIW���RQ�OLQH�KHOS�PDQXDO�IRU�IXUWKHU�LQIRUPDWLRQ��

8VHG�DV�D�FRQWDFW

1RWH��$Q�DQDORJ�IXQFWLRQ�EORFN�LV�RQO\�XVHG�DV�D�FRQWDFW��

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

A1R�
1RUPDOO\�
RSHQ

��WR�*

7KH�FRQWDFW�VKRZV�WKH�SRVLWLRQ�RI�D�
PHDVXUHG�DQDORJ�YDOXH�LQ�UHODWLRQ�WR�
D�UHIHUHQFH�YDOXH�RU�LW�UHSUHVHQWV�D�
FRPSDULVRQ�EHWZHHQ�WZR�PHDVXUHG�
DQDORJ�YDOXHV��,W¶V�YDOXH�GHSHQGV�RQ�
WKH�W\SH�RI�DQDORJ�IXQFWLRQ�EORFN�
FKRVHQ�DQG�FRQILJXUHG��

a1R� 1RUPDOO\�
FORVHG
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

����$QDORJ�)XQFWLRQ�%ORFN�

3DUDPHWHU�VHWWLQJ
&RPSDUDWRU�SDUDPHWHU�VFUHHQ��K\VWHUHVLV�W\SH�LQ�=HOLR�HQWU\���)URQW�
SDQHO�PRGH��

6LPSOH�FRPSDULVRQ��

��±�7\SH�RI�FRPSDULVRQ
��±�&RPSDULVRQ�IRUPXOD
��±�3DUDPHWHU�ORFN
��DQG���±�3DUDPHWHUV�RI�WKH�FRPSDULVRQ�IRUPXOD�

,I�WKLV�EORFN�LV�ORFNHG��WKH�UHIHUHQFH�YROWDJH�RU�WKH�K\VWHUHVLV�YDOXH�
�GHSHQGLQJ�RQ�WKH�FKRVHQ�W\SH��QR�ORQJHU�DSSHDUV�LQ�WKH�
3$5$0(7(5 PHQX��
:KHQ�WKH�IXQFWLRQ�EORFN�LV�XQORFNHG��WKH�DGPLVVLEOH�YDOXHV�DUH�EHWZHHQ�
��DQG�����9ROWV�

)XQFWLRQ�EORFN�SDUDPHWHU�VHWWLQJ�FDQ�EH�DFFHVVHG ��
♦�:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP�OLQH�
♦�)URP�WKH�3$5$0(7(5�PHQX�LI�WKH�EORFN�KDV�QRW�EHHQ

���������SDGORFNHG�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� �

�������[������+��≤ [���≤  [�����+�
���$�����$�1�$�/�2�*����

���5� ���������������[��� �5�� ������
���+� ��������Y�����[��� �,�H� �������

�

�

� �

�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� � ��

�������[���≤ [����
���$�����$�1�$�/�2�*����

����������������������[��� �,�G� ������
������������������������[��� �,�H� �������

�

�

�

�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

����$QDORJ�)XQFWLRQ�%ORFN�

7\SHV�RI�FRPSDUDWRUV

7KH�VLPSOH�FRPSDULVRQ�IRUPXOD�LV�DV�IROORZV��

)RU�D�FRPSDULVRQ�ZLWK�K\VWHUHVLV��

,Q�WKH�IROORZLQJ�WDEOH�[��DQG�[��UHSUHVHQW�WKH�DQDORJ�LQSXWV��RU�D�
5HIHUHQFH��WR�FRPSDUH�
7KH�SRVVLEOH�YDOXHV�DUH��5HIHUHQFH��,E��,F��,G��,H��,I�DQG�,J�ZLWK�[��
GLIIHUHQW�WR�[��

5��5HIHUHQFH�DQG�+��7KH�+\VWHUHVLV�SDUDPHWHU�PD\�KDYH�YDOXHV�
EHWZHHQ�����DQG�����

%ORFN 7\SH�RI�FRPSDUDWRU 'HVFULSWLRQ

� [���!��[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[���!�[��LV�FKHFNHG

� [��≥�[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[��≥�[��LV�FKHFNHG

� [��� ��[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[�� �[��LV�FKHFNHG

� [��≠�[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[��≠�[��LV�FKHFNHG

� [��≤�[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[��≤�[��LV�FKHFNHG

� [�����[� 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[����[��LV�FKHFNHG�

� [��+��≤��[���≤��[��+ 7KH�FRQWDFW�LV�FORVHG�ZKHQ�WKH�FRQGLWLRQ��[��+��≤��[���≤��[��+�LV�
FKHFNHG��+�UHSUHVHQWV�WKH�K\VWHUHVLV�SDUDPHWHU�

9DOXH���&RPSDULVRQ�RSHUDWRU!�9DOXH�

9DOXH����+�≤�9DOXH��≤�9DOXH����+
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

����$QDORJ�)XQFWLRQ�%ORFN�

,QLWLDOL]DWLRQ
6WDWH�RI�WKH�FRQWDFWV�RQ�LQLWLDOL]LQJ�WKH�SURJUDP�

♦�1RUPDOO\�RSHQ�PRGH��GLUHFW�VWDWH��LV�LQDFWLYH�
♦�1RUPDOO\�FORVHG�PRGH��UHYHUVH�VWDWH��LV�DFWLYH�

([DPSOH���8VLQJ�DQ�DQDORJ�IXQFWLRQ�EORFN

7R�FRQWURO�D�KHDWLQJ�HOHPHQW�XVLQJ�VPDUW�UHOD\�RXWSXW�4��ZKHQ�WKH�
WHPSHUDWXUH�OHYHO�LV�EHORZ����&�

$�WHPSHUDWXUH�VHQVRU�LV�XVHG��SURYLGLQJ�D������YROW�VLJQDO�IRU�D������
WR������&�WHPSHUDWXUH�UDQJH�

$�WHPSHUDWXUH�RI����&�FRUUHVSRQGV�WR�D�YROWDJH�OHYHO�RI���YROWV�RQ�WKH�
VHQVRU�

6FUHHQ &RPPHQWV

$�²²²²²² �4�
$QDORJ�IXQFWLRQ�EORFN�
FRQWDFW�$��LV�XVHG�WR�
FRQWURO�RXWSXW�4��

$QDORJ�IXQFWLRQ�EORFN�
FRQWDFW�$��LV�FRQILJXUHG�
DV�IROORZV�
,E� ��5HIHUHQFH
5HIHUHQFH�YROWDJH� �
����YROWV

0HQX���2.

� �

���$�����$�1�$�/�2�*���
�������[����≤  [����
���5� ����������������[��� �,�E�
��������������������������[��� �5��
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

����6XPPHU�ZLQWHU�WLPH�FKDQJH�IXQFWLRQ�EORFN�

'HVFULSWLRQ

7KH�RXWSXW�RI�WKLV�IXQFWLRQ�LV�DW�6723�WKURXJKRXW�ZLQWHU�WLPH��DQG�
VZLWFKHV�WR�581�WKURXJKRXW�VXPPHU�WLPH��

%\�GHIDXOW��WKHUH�LV�QR�VXPPHU�ZLQWHU�WLPH�FKDQJH��

7KLV�IXQFWLRQ�FDQ�EH�DFWLYDWHG�LQ�WKH�PHQX�&21),*85$7,21��
&+$1*(�6800(5�:,17(5�

1RWH��7KLV�IXQFWLRQ�LV�RQO\�DYDLODEOH�LQ�UHOD\V�FRQWDLQLQJ�D�UHDO�WLPH�FORFN�

,I�WKLV�RSWLRQ�LV�YDOLGDWHG��WKH�FKDQJHRYHU�GDWHV�PXVW�EH�GHILQHG��

♦�(LWKHU�XVLQJ�RQH�RI�WKH�SUHGHILQHG�JHRJUDSKLF�]RQHV�
♦�2U�E\�PDQXDOO\�FRQILJXULQJ�WKH�GDWH��PRQWK�6XQGD\��

8VHG�DV�D�FRQWDFW

3DUDPHWHUV�

�7KH�IROORZLQJ�RSHUDWLQJ�PRGHV�DUH�SRVVLEOH�
�♦�1R��QR�FKDQJH��
�♦�&KDQJH�LV�DXWRPDWLF��WKH�GDWHV�DUH�SUHGHILQHG�DFFRUGLQJ�WR�WKH
�����JHRJUDSKLF�]RQH��(8523(��(XURSH��*%��*UHDW�%ULWDLQ��86$����
�♦�27+(5�=21(��WKH�FKDQJH�LV�DXWRPDWLF��EXW�\RX�PXVW�VSHFLI\�WKH
�����PRQWK��0�DQG�WKH�6XQGD\��6�������������RU�����RI�WKH�FKDQJHRYHU��

�

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

W1R�
1RUPDOO\�
RSHQ

� 7KH�FRQWDFW�LV�FORVHG�WKURXJKRXW�
VXPPHU�WLPH��

w1R�
1RUPDOO\�
FORVHG
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

����/&'�VFUHHQ�EDFN�OLJKW�IXQFWLRQ�EORFN�

'HVFULSWLRQ

7KH�VFUHHQ�EDFN�OLJKW�RXWSXW�LV�XVHG�WR�FRQWURO�WKH�OLJKWLQJ�RI�WKH�/&'�SHU�
SURJUDP��

,Q�6723�DQG�581�PRGHV��WKH�/&'�VFUHHQ�LV�OLW�IRU����VHFRQGV�ZKHQ�WKH�
XVHU�SUHVVHV�DQ\�RI�WKH�EXWWRQV�RQ�WKH�IURQW�SDQHO�

8VHG�DV�D�FRLO

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

L1R�
1RUPDOO\�
RSHQ

� �7KH�/&'�LV�OLW�DV�ORQJ�DV�WKH�
DVVRFLDWHG�FRQWDFW�LV�DFWLYH�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

�����7H[W�IXQFWLRQ�EORFN�

'HVFULSWLRQ

7KH�7(;7�DXWRPDWLRQ�IXQFWLRQ�LV�XVHG�WR�GLVSOD\�WH[W�RU�D�QXPHULFDO�
YDOXH��FXUUHQW�YDOXH�RU�SUHVHW�YDOXH��RQ�WKH�/&'�LQVWHDG�RI�WKH�,13876�
2873876�VFUHHQ��
�
$�7(;7�EORFN�FDQ�GLVSOD\�D�PD[LPXP�RI���OLQHV��FRUUHVSRQGLQJ�WR�D�
FRPELQDWLRQ�RI�

♦�7H[W��RQH�SHU�OLQH�RI�/&'��RI�XS�WR����FKDUDFWHUV�
♦�1XPHULFDO�YDOXHV��UHIHU�WR�WKH�=HOLR�6RIW���7H[W�%ORFN�RQ�OLQH�
����KHOS�PDQXDO���

8S�WR����WH[W�EORFNV�FDQ�EH�XVHG��;��WR�;*��VLPXOWDQHRXVO\�LQ�RQH�
SURJUDP��EXW�RQO\�WKH�ODVW�EORFN�WR�EH�DFWLYDWHG�LV�GLVSOD\HG�

3UHVVLQJ�WKH�6KLIW�DQG�0HQX�2.�NH\V�LQ�RUGHU�DQG�VLPXOWDQHRXVO\�
VZLWFKHV�WKH�GLVSOD\�IURP�WKH�7(;7�VFUHHQ�WR�WKH�,13876�2873876�
VFUHHQ��

3UHVVLQJ�WKH�WZR�NH\V�DJDLQ�VLPXOWDQHRXVO\�UHWXUQV�WKH�GLVSOD\�WR�WKH�
7(;7�VFUHHQ�

1RWH� 7KH�WH[W�EORFN�FDQ�RQO\�EH�SURJUDPPHG�XVLQJ�WKH�SURJUDPPLQJ�ZRUNVKRS�
�UHIHU�WR�WKH�=HOLR�6RIW���RQ�OLQH�KHOS�PDQXDO�IRU�IXUWKHU�LQIRUPDWLRQ��

8VHG�DV�D�FRLO

7KH�LQIRUPDWLRQ�LV�GLVSOD\HG�RQ�WKH�PRGXOH�LI�WKH�FRQWDFW�FRQQHFWHG�WR�
WKH�7;�WH[W�FRLO�LV�DFWLYH��,W�GLVDSSHDUV�LI�WKH�FRUUHVSRQGLQJ�5;�LV�
DFWLYDWHG��UHWXUQ�WR�,13876�2873876�VFUHHQ��

5HSUHVHQWDWLRQ )XQFWLRQ 1R� 'HVFULSWLRQ

TX1R�
1RUPDOO\�
RSHQ

�
'LVSOD\�DFWLYDWHG�ZKHQ�WKH�
DVVRFLDWHG�FRQWDFW�EHFRPHV�DFWLYH�

RX1R�
1RUPDOO\�
RSHQ

� 'LVSOD\�GHDFWLYDWHG�ZKHQ�WKH�
DVVRFLDWHG�FRQWDFW�EHFRPHV�DFWLYH�
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

�����7H[W�IXQFWLRQ�EORFN�

([DPSOH���8VLQJ�D�7H[W�IXQFWLRQ�EORFN�
��

$FWLYDWLRQ�RI�LQSXW�,��GLVSOD\V�WKH�WH[W�RQ�WKH�/&'��$FWLYDWLQJ�LQSXW�,��
PDNHV�WKH�WH[W�GLVDSSHDU�

,� 7;�
,� 5;�
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&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��

����0RGEXV�,QSXWV�2XWSXWV�

'HVFULSWLRQ

$�0RGEXV�65��0%8��%'�H[WHQVLRQ�PRGXOH�PD\�EH�DGGHG�RQWR�D�EDVLF�
=HOLR���65��%[[[%'�W\SH�PRGXOH�

,Q�/'�PRGH��WKH�DSSOLFDWLRQ�FDQQRW�DFFHVV�WKH�IRXU����ELW�GDWD�H[FKDQJH�
ZRUGV��'DWD�WUDQVIHU�EHWZHHQ�PDVWHU�LV�LPSOLFLW�DQG�FRPSOHWHO\�
WUDQVSDUHQW�

1RWH��7KH�0RGEXV�=HOLR���PRGXOH�RQO\�RSHUDWHV�LQ�0RGEXV�VODYH�PRGH�

3DUDPHWHUV

3DUDPHWHU�VHWWLQJ�FDQ�RQO\�EH�SHUIRUPHG�XVLQJ�WKH�SURJUDPPLQJ�
ZRUNVKRS��UHIHU�WR�WKH�=HOLR�6RIW���RQ�OLQH�KHOS�PDQXDO�IRU�IXUWKHU�
LQIRUPDWLRQ���

:RUGV�WR�EH�VHQW�WR�PDVWHU

7KH�ZRUGV�WR�EH�VHQW�WR�WKH�PDVWHU�DUH�DXWRPDWLFDOO\�ZULWWHQ�E\�
GXSOLFDWLQJ�WKH�GLVFUHWH�,�2V�DV�IROORZV��

,��WR�,*��GLVFUHWH�LQSXW�VWDWHV�IRU�WKH�65��%[[[%'�EDVH�
,+�WR�,5��GLVFUHWH�LQSXW�VWDWHV�IRU�WKH�65��;7[[[%'�H[WHQVLRQ�
4��WR�4$��GLVFUHWH�RXWSXW�VWDWHV�IRU�WKH�65��%[[[%'�EDVH�
4%�WR�4*��GLVFUHWH�RXWSXW�VWDWHV�IRU�WKH�65��;7[[[%'�H[WHQVLRQ�

,'
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0RGEXV�$GGUHVV����������+H[D��
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0RVW�VLJQLILFDQW�E\WH /HDVW�VLJQLILFDQW�E\WH
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�� �����������������������������������������������������������&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV

����0RGEXV�,QSXWV�2XWSXWV

:RUGV�VHQW�E\�WKH�PDVWHU�

:RUGV�VHQW�E\�WKH�PDVWHU�DUH�QRW�SURFHVVHG�E\�WKH�=HOLR���PRGXOH�
�LQ�/'�PRGH��
7KH��+H[D��DGGUHVVHV�IRU�WKHVH�IRXU����ELW�ZRUGV�DUH�DV�IROORZV��
��������������������������

ZELIO2_EN.book  Page 92  Tuesday, January 13, 2004  11:53 AM



&KDSWHU�����$XWRPDWLRQ�)XQFWLRQV ��
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�� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
(QWHULQJ�/DGGHU�'LDJUDPV

���5XOHV�IRU�(QWHULQJ�/DGGHU�'LDJUDPV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���(OHPHQW�(QWU\�0HWKRG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���/LQN�(QWU\�0HWKRG� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���$XWRPDWLRQ�)XQFWLRQ�3DUDPHWHU�(QWU\�0HWKRG�BBBBBBBBBBBBBBBBBBBBBBBBB ���

���'HOHWLQJ�DQG�,QVHUWLQJ�/DGGHU�'LDJUDP�/LQHV�BBBBBBBBBBBBBBBBBBBBBBBBBB ���
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&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV ��

���5XOHV�IRU�(QWHULQJ�/DGGHU�'LDJUDPV

'HVFULSWLRQ

$�VPDUW�UHOD\�OHWV�\RX�HQWHU�����OLQH�/DGGHU�GLDJUDPV��
7KH�VPDUW�UHOD\¶V�GLVSOD\�VFUHHQ�FDQ�EH�XVHG�WR�GLVSOD\�WKHVH�OLQHV��IRXU�
DW�D�WLPH��LQ�WKH�IROORZLQJ�ZD\�

(DFK�OLQH�FRPSULVHV�ILYH�ILHOGV�HDFK�ZLWK�WZR�FKDUDFWHUV�UHVHUYHG�IRU�
FRQWDFWV��FRQGLWLRQV���7KH�PLGGOH�IRXU�FROXPQV�FDQ�DOVR�EH�XVHG�WR�KRVW�
OLQNV��7KH�ODVW�WKUHH�FKDUDFWHU�FROXPQ�LV�UHVHUYHG�IRU�FRLOV��DFWLRQV��

/LQNV�PXVW�EH�HQWHUHG�EHWZHHQ�WKH�FRQWDFW�DQG�FRLO�FROXPQV�

$�/DGGHU�GLDJUDP�LV�HQWHUHG�LQWR�WKH�VPDUW�UHOD\�XVLQJ�WKH�IURQW�SDQHO�
NH\V�
�VHH�WKH�GHVFULSWLRQ�RI�FRQWURO�NH\V�LQ�FKDSWHU���VHFWLRQ����

'HVFULSWLRQ

� &ROXPQ�UHVHUYHG�IRU�FRQWDFWV��FRQGLWLRQV��

� &ROXPQ�UHVHUYHG�IRU�FRQWDFWV��FRQGLWLRQV��DQG�OLQNV�

� &ROXPQ�UHVHUYHG�IRU�FRLOV��DFWLRQV��

� &ROXPQ�UHVHUYHG�IRU�OLQNV�

� � �

�
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1. Rules for Entering Ladder Diagrams

Note: Smart relays run programs from top to bottom and from left 
to right.

Rules Incorrect Correct

Each coil must only be 
entered once in the right 
hand column

Contacts and coils can be 
entered as many times as 
necessary in the five left 
hand columns

Links must always run 
from left to right

If S (Set) (Latch) coils are 
used in a Ladder diagram

If no R (Reset) (Unlatch) 
coils are used, the 
corresponding coil will 
always be set to 1.

An R (Reset) (Unlatch) coil 
must be used for reset 
purposes.
96                                            Chapter 5 - Entering Ladder Diagrams



&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV ��

���(OHPHQW�(QWU\�0HWKRG

(QWHULQJ�DQ�HOHPHQW

,W�LV�RQO\�SRVVLEOH�WR�SRVLWLRQ�DQ�HOHPHQW��FRQWDFW�RU�FRLO��ZKHQ�WKH�
EOLQNLQJ�n�FXUVRU�LV�GLVSOD\HG�RQ�VFUHHQ�
&RQWDFWV�DUH�HQWHUHG�LQ�WKH�ILYH�OHIW�KDQG�FROXPQV�DQG�FRLOV�FDQ�RQO\�EH�
HQWHUHG�LQ�WKH�ODVW�FROXPQ�

(QWHULQJ�D�FRQWDFW
�� 3ODFH�WKH�EOLQNLQJ�n�FXUVRU�LQ�WKH�UHTXLUHG�SRVLWLRQ�XVLQJ�NH\V�=��WR�
=��� � � � �

�� 3UHVV�6KLIW��ZKLWH�NH\���7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�

�� ,QVHUW�WKH�FRQWDFW�XVLQJ�WKH�=������RU�=������NH\V��
�� &KRRVH�WKH�UHTXLUHG�FRQWDFW�W\SH��L��4��T��0��P��7��W�������XVLQJ�NH\V�
=�����DQG�=������

�� 5HOHDVH�6KLIW��
�� 8VH�WKH�=�� NH\�WR�FDOO�XS�WKH�QXPEHU��
�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�
�� 6HOHFW�WKH�QXPEHU������������$������XVLQJ�WKH�=������DQG�=������NH\V�
�� 5HOHDVH�6KLIW��

(QWHULQJ�D�FRLO
�� 3ODFH�WKH�EOLQNLQJ�n�LQ�WKH�UHTXLUHG�SRVLWLRQ��ODVW�FROXPQ��XVLQJ�NH\V�
=��WR�=��� � � � �

�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�
�� ,QVHUW�WKH�FRLO�XVLQJ�WKH�=������RU�=������NH\V��
�� &KRRVH�WKH�UHTXLUHG�FRLO�W\SH�XVLQJ�NH\V�=�����DQG�=�������
�� 5HOHDVH�6KLIW��
�� 8VH�WKH�=�� NH\�WR�FDOO�XS�WKH�QXPEHU��
�� 3UHVV�6KLIW��ZKLWH�NH\���7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�
�� 6HOHFW�WKH�QXPEHU�XVLQJ�WKH�=������DQG�=������NH\V�
�� 5HOHDVH�6KLIW��ZKLWH�NH\���
���8VH�WKH�=�� NH\�WR�PRYH�WR�WKH�FRLO�IXQFWLRQ��
���3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�
���6HOHFW�WKH�IXQFWLRQ�XVLQJ�WKH�=������DQG�=������NH\V�
���8VH�NH\V�=��WR�=��� � � � �WR�PRYH�WR�D�QHZ�SURJUDPPLQJ�OLQH�

9DOLGDWLQJ�VRPH�IXQFWLRQ�EORFN�FRLOV�ZLOO�EULQJ�XS�D�IXQFWLRQ�EORFN�
SDUDPHWHU�VHWWLQJ�VFUHHQ���

0HQX���2.

LQV� � � 'HO�
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�� �������������������������������������������&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV

���(OHPHQW�(QWU\�0HWKRG

&KDQJLQJ�DQ�HOHPHQW

7R�FKDQJH�DQ�HOHPHQW�LQ�DQ�H[LVWLQJ�/DGGHU�GLDJUDP��VLPSO\�PRYH�WR�WKH�
HOHPHQW�WR�EH�FKDQJHG�DQG�IROORZ�WKH�VDPH�SURFHGXUH�DV�ZKHQ�HQWHULQJ�
D�QHZ�HOHPHQW�

'HOHWLQJ�DQ�HOHPHQW

�� 3ODFH�WKH�EOLQNLQJ�n�FXUVRU�RYHU�WKH�UHTXLUHG�HOHPHQW�
�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�

�� 8VH�WKH�0HQX���2.��'HO���NH\�WR�GHOHWH�WKH�HOHPHQW��
�� 5HOHDVH�6KLIW��

1RWH� �*HQHUDOO\��WKH�GHOHWHG�HOHPHQW�PXVW�EH�UHSODFHG�E\�D�OLQN�

0HQX���2.

LQV� � � 'HO�
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&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV ��

����/LQN�(QWU\�0HWKRG

(QWHULQJ�OLQNV�EHWZHHQ�HOHPHQWV

/LQNV�FDQ�RQO\�EH�HQWHUHG�ZKHQ�WKH�l�EOLQNLQJ�FXUVRU�LV�GLVSOD\HG�

�� 3ODFH�WKH�EOLQNLQJ�n�FXUVRU�LQ�WKH�UHTXLUHG�SRVLWLRQ�XVLQJ�NH\V�=��WR�
=��� � � � �

�� 3UHVV�6KLIW��7KH�FRQWDFW�LV�FUHDWHG�DQG�WKH�FRQWH[WXDO�PHQX�LV�
GLVSOD\HG�

�� 'UDZ�WKH�OLQN�E\�PRYLQJ�WKH�FXUVRU�WR�WKH�GHVLUHG�ORFDWLRQ�XVLQJ�WKH�
NH\V�=��WR�=��� � � � �

�� 5HOHDVH�6KLIW��

5HSHDW�WKLV�DFWLRQ�DV�PDQ\�WLPHV�DV�QHFHVVDU\�WR�OLQN�WKH�HOHPHQWV�
WRJHWKHU�DV�UHTXLUHG�

'HOHWLQJ�OLQNV�EHWZHHQ�HOHPHQWV

�� 0RYH�WKH�l�RU�WKH�n�FXUVRU�RQWR�WKH�OLQN�WR�GHOHWH�XVLQJ�WKH�NH\V�=��
WR�=��� � � � �

�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�
�� 8VH�WKH�0HQX���2.��'HO���NH\�WR�GHOHWH�WKH�HOHPHQW��
�� 5HOHDVH�6KLIW��

5HSODFLQJ�D�OLQN�ZLWK�D�FRQWDFW

7R�UHSODFH�D�OLQN�ZLWK�D�FRQWDFW��VLPSO\�SODFH�WKH�n�FXUVRU�DW�WKH�UHTXLUHG�
ORFDWLRQ�DQG�HQWHU�WKH�FRQWDFW�DV�GHVFULEHG�LQ�WKH�VHFWLRQ�HQWLWOHG��
(QWHULQJ�DQ�(OHPHQW�

0HQX���2.

'HO�
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��� �������������������������������������������&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV

���$XWRPDWLRQ�)XQFWLRQ�3DUDPHWHU�(QWU\�0HWKRG

:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP��\RX�KDYH�WR�HQWHU�WKH�DXWRPDWLRQ�
IXQFWLRQ�SDUDPHWHUV��7KHVH�SDUDPHWHU�VFUHHQV�DOORZ�\RX�WR�HQWHU�

)XQFWLRQV�ZLWK�SDUDPHWHUV�
♦�$X[LOLDU\�UHOD\V��ODWFKLQJ��
♦�'LVFUHWH�2XWSXWV��ODWFKLQJ��
♦�&ORFNV�
♦�$QDORJ�FRPSDUDWRUV�
♦�7LPHUV�
♦�&RXQWHUV�
♦�)DVW�FRXQWHUV�

)XQFWLRQ�EORFN�SDUDPHWHU�VHWWLQJ�FDQ�EH�DFFHVVHG ��
♦�:KHQ�HQWHULQJ�D�/DGGHU�GLDJUDP�OLQH�
♦�)URP�WKH�3$5$0(7(5�PHQX�LI�WKH�EORFN�KDV�QRW�EHHQ�
SDGORFNHG�

5HJDUGOHVV�ZKLFK�SDUDPHWHU�VHWWLQJ�VFUHHQ�LV�GLVSOD\HG��WKH�SDUDPHWHU�
HQWU\�SULQFLSOH�LV�WKH�VDPH��

�� 3ODFH�WKH�EOLQNLQJ�n�FXUVRU�RQ�WKH�SDUDPHWHU�\RX�ZLVK�WR�PRGLI\�
XVLQJ�NH\V�=��WR�=��� � � � �

�� 3UHVV�6KLIW��7KH�FRQWDFW�LV�FUHDWHG�DQG�WKH�FRQWH[WXDO�PHQX�LV�
GLVSOD\HG��3UHVV�=�� �WR�DFFHVV�WKH�FRQILJXUDWLRQ�PHQX�

����7KH�3DUDP�LV�RQO\�DYDLODEOH�LI�WKH�DXWRPDWLF�IXQFWLRQ�KDV�D�SDUDPHWHU�

�� 5HOHDVH�6KLIW���7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�

0HQX���2.

LQV� � 3DUDP� 'HO�

0HQX���2.

� �
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&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV ���

����$XWRPDWLRQ�)XQFWLRQ�3DUDPHWHU�(QWU\�0HWKRG

��6HOHFW�WKH�SDUDPHWHU�WR�PRGLI\�XVLQJ�WKH�=�� �DQG�=��NH\V� ��WKH�
VHOHFWLRQ�LV�KLJKOLJKWHG�E\�WKH�EOLQNLQJ�RI�WKH�SDUDPHWHU��

��0RGLI\�WKH�SDUDPHWHU�YDOXH�XVLQJ�WKH�=��� �DQG��=��� NH\V�

��&RQILUP�DQG�VDYH�FKDQJHV�E\�SUHVVLQJ�0HQX���2.��7KH�GLVSOD\�
UHWXUQV�WR�WKH�ODGGHU�GLDJUDP�HQWU\�ZLQGRZ�
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��� �������������������������������������������&KDSWHU�����(QWHULQJ�/DGGHU�'LDJUDPV

���'HOHWLQJ�DQG�,QVHUWLQJ�/DGGHU�'LDJUDP�/LQHV

'HOHWLQJ�D�/DGGHU�GLDJUDP�OLQH

/DGGHU�GLDJUDP�OLQHV�DUH�GHOHWHG�OLQH�E\�OLQH��7KH�SULQFLSOH�LV�DV�IROORZV�

�� 3RVLWLRQ�WKH�FXUVRU�RYHU�DQ�HPSW\�DUHD�RI�WKH�OLQH��QR�OLQN�RU�HOHPHQW��
XVLQJ�WKH�NH\V�=��WR�=��� � � � �

���,I�\RX�QHHG�WR��GHOHWH�DQ�HOHPHQW�WR�REWDLQ�WKLV�HPSW\�DUHD��
�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�

����WKHQ�XVH�WKH�0HQX���2.��'HO���NH\�WR�GHOHWH�WKH�OLQH��
��$�GHOHWH�YDOLGDWLRQ�PHQX�LV�GLVSOD\HG��6HOHFW�WKH�DSSURSULDWH�FKRLFH�
XVLQJ�WKH�=��� �DQG�=�� �NH\V�

�� 9DOLGDWH�WKH�FKRLFH�E\�SUHVVLQJ�0HQX���2.

7KH�OLQH�LV�GHOHWHG�

1RWH� ,W�LV�SRVVLEOH�WR�GHOHWH�DOO�RI�WKH�/DGGHU�GLDJUDP�OLQHV�VWRUHG�LQ�D�
VPDUW�UHOD\��7R�GR�WKLV��JR�WR�WKH��CLEAR PROG.��RSWLRQ�RI�WKH�
PDLQ�PHQX�DQG�YDOLGDWH�WKH�GHOHWLRQ�RI�DOO�WKH�OLQHV�RI�WKH�/DGGHU�
GLDJUDP�

,QVHUWLQJ�D�/DGGHU�GLDJUDP�OLQH

�� 3RVLWLRQ�WKH�FXUVRU�RQ�WKH�OLQH�LPPHGLDWHO\�EHORZ�WKH�OLQH�WR�FUHDWH�
XVLQJ�WKH�NH\V�=�� �DQG�=�� ���

�� 3UHVV�6KLIW��7KH�FRQWH[WXDO�PHQX�LV�GLVSOD\HG�

�� 8VH�WKH�=��LQV��NH\�WR�LQVHUW�WKH�OLQH��
�� 5HOHDVH�6KLIW��

0HQX���2.

LQV� � � 'HO�

0HQX���2.

LQV� � � 'HO�
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��� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���/DGGHU�'LDJUDP�3UHVHQWDWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���8VLQJ�WKH�5HYHUVH�)XQFWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���1RWDWLRQ�8VHG�E\�WKH�6PDUW�5HOD\� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK�BBBBBBBBBBBBBBBBBBBBBBBBBB ���
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���/DGGHU�'LDJUDP�3UHVHQWDWLRQ

,Q�WKLV�VHFWLRQ��ZH�ZLOO�XVH�D�VLPSOH�H[DPSOH�WR�XQGHUVWDQG�KRZ�D�/DGGHU�
GLDJUDP�ZRUNV��D�WZR�ZD\�VZLWFK�

1RUPDO�HOHFWULFDO�GLDJUDP /DGGHU�GLDJUDP

7KH�WZR�SRVLWLRQ�VZLWFKHV�LGHQWLILHG�DV�
99��DQG�99��FRQWURO�OLJKW�/��

,��DQG�,��DUH�WZR�FRQWDFWV�UHSUHVHQWLQJ�
LQSXWV���DQG���RQ�WKH�VPDUW�UHOD\�
4��LV�D�FRLO�WKDW�FRUUHVSRQGV�WR�RXWSXW���
IURP�WKH�VPDUW�UHOD\�

/

1

)XVH��

������������9$&

��������+] 6�

)XVH��

/�

6�

0(18���2N

,�,� ,�,� ,�,�

�������������9'& ,QSXWV�,�����,��[[�9'&

65[[[[%'

2XWSXWV
4������4���5HOD\��$

� �
4�

� �
4�

� �
4�

� �
4�

1/ ,�,�

7HOHPHFDQLTXH
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���/DGGHU�'LDJUDP�3UHVHQWDWLRQ

8VLQJ�D�VPDUW�UHOD\�PHDQV�WKDW�RUGLQDU\�VZLWFKHV��ZLWK�RSHQ�RU�FORVHG�
SRVLWLRQV��FDQ�EH�XVHG�LQ�SODFH�RI�WZR�SRVLWLRQ�VZLWFKHV�

7KH�VZLWFKHV�DUH�LGHQWLILHG�DV�6��DQG�6��LQ�WKH�ZLULQJ�GLDJUDP�DERYH�

6��DQG�6��DUH�FRQQHFWHG�WR�LQSXWV�,��DQG�,��RQ�WKH�VPDUW�UHOD\�

7KH�RSHUDWLQJ�SULQFLSOH�LV�DV�IROORZV��
(DFK�WLPH�LQSXWV�,��DQG�,��FKDQJH�VWDWH��WKLV�FDXVHV�D�FKDQJH�LQ�VWDWH�
RQ�RXWSXW�4��ZKLFK�FRQWUROV�OLJKW�/��

7KH�/DGGHU�GLDJUDP�XVHV�EDVLF�IHDWXUHV�OLNH�SODFLQJ�FRQWDFWV�LQ�SDUDOOHO�
DQG�LQ�VHULHV�DORQJ�ZLWK�WKH�UHYHUVH�IXQFWLRQ�LGHQWLILHG�DV�L��DQG�L���WKH�
UHYHUVH�IXQFWLRQ�LV�GHVFULEHG�RQ�WKH�QH[W�SDJH���

1RWH� 7KH�LPSOHPHQWDWLRQ�RI�D�WZR�ZD\�VZLWFK�LV�RSWLPXP�ZKHQ�UHPRWH�
FRQWURO�UHOD\�FRLOV�DUH�XVHG��6HH�&KDSWHU���6HFWLRQ����'LVFUHWH�
2XWSXWV��
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���8VLQJ�WKH�5HYHUVH�)XQFWLRQ

3UDFWLFDO�H[DPSOH

7KH�UHYHUVH�IXQFWLRQ�DQG�LWV�L�QRWDWLRQ�LQ�WKH�VPDUW�UHOD\�LV�XVHG�WR�REWDLQ�
WKH�UHYHUVH�VWDWH�RI�LQSXW�I�ZLUHG�RQ�WKH�VPDUW�UHOD\��7R�LOOXVWUDWH�KRZ�WKLV�
IXQFWLRQ�ZRUNV��OHW�XV�XVH�D�VLPSOH�HOHFWULFDO�GLDJUDP�

(OHFWULFDO�
GLDJUDP

&RQQHFWLRQ�WR�WKH�VPDUW�UHOD\

/

1

)XVH��

������������9$&

��������+] 3%�

)XVH��

/�

0(18���2N

,�,� ,�,� ,�,�

65[[[[%'

2XWSXWV
4������4���5HOD\��$

� �
4�

� �
4�

� �
4�

� �
4�

1/ ,�,�

7HOHPHFDQLTXH

�������������9'& ,QSXWV�,�����,��[[�9'&
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���8VLQJ�WKH�5HYHUVH�)XQFWLRQ

'HSHQGLQJ�RQ�WKH�/DGGHU�GLDJUDP��WZR�VROXWLRQV�DUH�SRVVLEOH��

/DGGHU�GLDJUDP��
/LJKW�RXW�ZKHQ�LGOH

/DGGHU�GLDJUDP��
/LJKW�OLW�ZKHQ�LGOH

I1²²²²²²   Q1 i1²²²²²²   Q1

I1�FRUUHVSRQGV�WR�WKH�WUXH�LPDJH�RI�3%���
SUHVVLQJ�3%��DFWLYDWHV�LQSXW�I1�VR�WKDW�
WKH�Q1�RXWSXW�LV�DFWLYDWHG�DQG�OLJKW�/��

OLJKWV�

i1�FRUUHVSRQGV�WR�WKH�UHYHUVH�LPDJH�RI�
3%���SUHVVLQJ�3%��DFWLYDWHV�LQSXW�I1�
DQG�WKHUHIRUH�FRQWDFW��i1 LV�GLVDEOHG��

RXWSXW�Q1�LV�GLVDEOHG�DQG�OLJKW�/��JRHV�
RXW�
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���8VLQJ�WKH�5HYHUVH�)XQFWLRQ

*HQHUDO�FDVH

7KH�WDEOH�EHORZ�LOOXVWUDWHV�WKH�RSHUDWLRQ�RI�D�SXVKEXWWRQ�FRQQHFWHG�WR�
WKH�VPDUW�UHOD\��3XVKEXWWRQ�3%��LV�FRQQHFWHG�WR�LQSXW��I��DQG�OLJKW�/��LV�
FRQQHFWHG�WR�RXWSXW�Q��RQ�WKH�VPDUW�UHOD\�

1RWH� 7KH�UHYHUVH�IXQFWLRQ�DSSOLHV�WR�DOO�RI�WKH�FRQWDFWV�LQ�D�/DGGHU�
GLDJUDP��ZKHWKHU�WKH\�UHSUHVHQW�RXWSXWV��DX[LOLDU\�UHOD\V�RU�IXQFWLRQ�
EORFNV��

,GOH 2SHUDWLQJ
(OHFWULFDO�
GLDJUDP

=HOLR
V\PERO

(OHFWULFDO�
GLDJUDP

=HOLR
V\PERO

I1� ��

i1� ��

I1� ��

i1� ��

I1� ��

i1� ��

I1� ��

i1� ��
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���1RWDWLRQ�8VHG�E\�WKH�6PDUW�5HOD\

7KH�VPDUW�UHOD\�KDV�D�IRXU�OLQH�GLVSOD\�XVHG�WR�VKRZ�/DGGHU�GLDJUDPV�

1RWH� 7KH�=HOLR�6RIW���DSSOLFDWLRQ�OHWV�\RX�UHSUHVHQW�/DGGHU�GLDJUDPV�LQ�
WKUHH�GLIIHUHQW�IRUPDWV�

/DGGHU�GLDJUDP�
V\PERO

/DGGHU�GLDJUDP
V\PERO

=HOLR�VPDUW�UHOD\�V\PERO

RU�

����� ����������� �
�&�������������������2�

RU

 I1 or i1

I1 or i1

 Q1

6HW�FRLO��6(7�

S Q1

5HVHW�FRLO��5(6(7�

R Q1

14
13

22
21

A
2

A
1

A
2

A
1

A
2

A
1
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���1RWDWLRQ�8VHG�E\�WKH�6PDUW�5HOD\

2WKHU�HOHPHQWV�DUH�DOVR�DYDLODEOH�XVLQJ�D�VPDUW�UHOD\�

7LPHU�IXQFWLRQ�EORFN��XVHG�WR�GHOD\��SURORQJ�DQG�FRQWURO�DQG�DFWLRQ�IRU�
D�VHW�OHQJWK�RI�WLPH�
&RXQWHU�IXQFWLRQ�EORFN��XVHG�WR�FRXQW�WKH�SXOVHV�UHFHLYHG�RQ�DQ�LQSXW�
&ORFN�IXQFWLRQ�EORFN��XVHG�WR�WULJJHU�RU�UHOHDVH�DFWLRQV�RQ�SUHFLVH�GD\V�
RU�DW�SUHFLVH�WLPHV�
$QDORJ�FRPSDUDWRU�IXQFWLRQ�EORFN��XVHG�WR�FRPSDUH�DQ�DQDORJ�YDOXH�
ZLWK�D�UHIHUHQFH�YDOXH�RU�ZLWK�DQRWKHU�DQDORJ�YDOXH�DIWHU�DOORZLQJ�IRU�D�
K\VWHUHVLV�IDFWRU�
$X[LOLDU\�UHOD\V��WKHVH�DUH�XVHG�WR�VDYH�RU�UHOD\�WKH�VWDWXV�RI�WKH�VPDUW�
UHOD\�
=�NH\V�DIWHU�FRQILUPLQJ�WKLV�IXQFWLRQ��=�NH\V�FDQ�EH�XVHG�DV�
SXVKEXWWRQV�

1RWH� )RU�PRUH�LQIRUPDWLRQ�RQ�DOO�RI�WKH�/DGGHU�GLDJUDP�HOHPHQWV�
DYDLODEOH�ZKHQ�XVLQJ�D�VPDUW�UHOD\��UHIHU�WR�&KDSWHU����/'�
$XWRPDWLRQ�)XQFWLRQV��IRU�D�GHWDLOHG�GHVFULSWLRQ�
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

(QWHULQJ�WKH�/DGGHU�GLDJUDP�

%\�IROORZLQJ�WKH�LQGLFDWLRQV�LQ�WKH�WDEOH�EHORZ��WKH�XVHU�FDQ�HQWHU�WKH�
WZR�ZD\�VZLWFK�/DGGHU�GLDJUDP�

)URP�WKH�PDLQ�VFUHHQ��WKH�RQH�VKRZQ�RQ�SRZHU�XS���IROORZ�WKH�
LQVWUXFWLRQV�LQ�WKH�� $FWLRQ ��FROXPQ�DQG�SUHVV�WKH�VSHFLILHG�EXWWRQ�

7KH�� 6FUHHQ ��FROXPQ�VKRZV�ZKDW�WKH�XVHU�ZLOO�VHH�RQ�WKH�VPDUW�UHOD\�
GLVSOD\�VFUHHQ�

7KH�� &RPPHQWV ��FROXPQ�SURYLGHV�VRPH�DGGLWLRQDO�LQIRUPDWLRQ�RQ�
HQWU\�DQG�GLVSOD\�DFWLRQV�

$FWLRQ 6FUHHQ &RPPHQWV

3RVLWLRQ�WKH�FXUVRU�RQ��
352*5$00,1*��LW�ZLOO�
EOLQN�ZKHQ�VHOHFWHG

n
/,1(��
/,1(��
/,1(��

$IWHU�EULHIO\�GLVSOD\LQJ ��
/,1(�� ��IRU�DSSUR[��WZR�
VHFRQGV���D�EOLQNLQJ�n�
FXUVRU�LV�GLVSOD\HG�

�7KH�FRQWH[WXDO�PHQX�LV�
GLVSOD\HG

���� �

I1 7KH�EOLQNLQJ�n�FXUVRU�LV�
SRVLWLRQHG�RQ�WKH�I���
7KH�VPDUW�UHOD\�SURPSWV�
\RX�WR�VHOHFW�WKH�W\SH�RI�
FRQWDFW�

352*5$00,1*
3$5$0(7(5
581���6723
&21),*85$7,21

0HQX���2.

LQV����������������������'HO�
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

$FWLRQ 6FUHHQ &RPPHQWV

I1   �

7KH���EOLQNV�
7KH�XVHU�KDV�LPSOLFLWO\�
VHOHFWHG�D�FRQWDFW�
DVVLJQHG�WR�DQ�LQSXW��I���
WKH�VPDUW�UHOD\�QRZ�
SURPSWV�WKH�XVHU�WR�VHOHFW�
WKH�LQSXW�QXPEHU�

I1 l  �
7KH�l�EOLQNV��LQGLFDWLQJ�D�
OLQN�SRLQW�IRU�OLQNLQJ�
FRQQHFWLRQV�

I1   n

7KH�n�EOLQNV�
<RX�KDYH�MXVW�YDOLGDWHG�
WKH�FRQWDFW�HQWU\�WR�DVVLJQ�
WR�LQSXW�I1��7KH�n�LV�
PRYHG�UHDG\�WR�HQWHU�WKH�
VHFRQG�FRQWDFW�

���� �

I1²I1
7KH�ULJKW�KDQG�I�EOLQNV�
7KH�VPDUW�UHOD\�SURPSWV�
\RX�WR�VHOHFW�WKH�W\SH�RI�
FRQWDFW�

����

I1²i1
7KH�i�EOLQNV��
<RX�KDYH�MXVW�VHOHFWHG�WKH�
UHYHUVH�FRQWDFW�DVVLJQHG�
WR�DQ�LQSXW��

��

I1²i1
7KH�1�RQ�WKH�ULJKW�EOLQNV��
1RZ�HQWHU�WKH�LQSXW�
QXPEHU�

���

I1²i2 7KH�2�EOLQNV��
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

$FWLRQ 6FUHHQ &RPPHQWV

����WLPHV

I1²i2 l  
I1²i2  n
���
WKHQ

I1²i2             n

7KH�FXUVRU�EOLQNV�RQ�l�
WKHQ�n�LQ�VXFFHVVLRQ�
l�OLQN�SRLQW
n�FRQWDFW�SRLQW��

8QWLO�SRVLWLRQHG�DW�WKH�HQG�
RI�WKH�OLQH�UHDG\�WR�HQWHU�
WKH�FRLO�

���

I1²i2����������������   M1 7KH�������EOLQNV

I1²i2����������������   M1 7KH�M�EOLQNV�

��� ���WLPHV

I1²i2����������������   Q1 7KH�Q�EOLQNV�

����WLPHV

I1²i2�������������l�   Q1 7KH�l�FXUVRU�DSSHDUV

��� ���WLPHV

I1²i2²²²²   Q1 7KH�OLQN�LV�FUHDWHG
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

$FWLRQ 6FUHHQ &RPPHQWV

���� DV�PDQ\�

WLPHV�DV�QHFHVVDU\�XQWLO�
SRVLWLRQHG�DW�VWDUW�RI�OLQH

I1²i2²²²²   Q1
n

7KH�n�LV�DW�WKH�VWDUW�RI�WKH�
IROORZLQJ�OLQH�

���� �

I1²i2²²²²   Q1
I1

7KH�I�ORFDWHG�RQ�WKH�
VHFRQG�OLQH�EOLQNV�

���

I1²i2²²²²   Q1
i1 7KH�i�ORFDWHG�RQ�WKH�

VHFRQG�OLQH�EOLQNV�

��

I1²i2²²²²   Q1
i1 7KH�1�ORFDWHG�RQ�WKH�

VHFRQG�OLQH�EOLQNV�

���

I1²i2²²²²   Q1
i1   n 7KH�n�EOLQNV�

���

I1²i2²²²²   Q1
i1²I1

7KH�I�ORFDWHG�RQ�WKH�
VHFRQG�OLQH�EOLQNV�
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

$FWLRQ 6FUHHQ &RPPHQWV

��

I1²i2²²²²   Q1
i1²I1

7KH�VHFRQG�1�LQ�WKH�
VHFRQG�OLQH�EOLQNV�

���

I1²i2²²²²   Q1
i1²I2

7KH�2�ORFDWHG�RQ�WKH�
VHFRQG�OLQH�EOLQNV�

��

I1²i2²²²²   Q1
i1²I2 l 

7KH�l�EOLQNV��
7KLV�VKRZV�WKDW�LW�LV�
SRVVLEOH�WR�FRQQHFW�D�OLQN�
DW�WKLV�SRLQW�

���

I1²i2²²²²   Q1
i1²I2�� 

7KH�l�KDV�FKDQJHG�LQWR�D�_�
ZKLFK�RSHUDWHV�WKH�OLQN�
EHWZHHQ�WKH�WZR�OLQHV�

�� �

1RZ�YDOLGDWH�WKH�FKDQJHV�
<(6�EOLQNV�

7KH�PDLQ�PHQX�UH�
DSSHDUV�
,�2�LV�VHOHFWHG��EOLQNV�

�� ���WLPHV

581�6723�LV�VHOHFWHG�
�EOLQNV�

0HQX���2.
�
&21),50�&+$1*(6�"
<��(�6
1�2

0HQX���2. 352*5$00,1*
3$5$0(7(5
581���6723
&21),*85$7,21

352*5$00,1*
3$5$0(7(5
581���6723
&21),*85$7,21
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

$FWLRQ 6FUHHQ &RPPHQWV

�� �

1RZ�VWDUW�WKH�SURJUDP�

�� �

7KH�PDLQ�PHQX�UH�
DSSHDUV�

0HQX���2.
�
581�352*�"
<�(�6�
1�2

0HQX���2. ������������������������%�&�'�(

�������������������������6�7�2�3����/�'

7�+�8�������6�(�3������������������

��������
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��� ��������������������������������&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ

���$SSOLFDWLRQ��,PSOHPHQWLQJ�D�7ZR�ZD\�6ZLWFK

7KLV�VLPSOH�DSSOLFDWLRQ�H[DPSOH�WHDFKHV�WKH�XVHU�KRZ�WR�HQWHU�D�/DGGHU�
GLDJUDP��7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�UHPHPEHUHG �

:KHQ�D�n�RU�D�l�EOLQNV��XVH�WKH�6KLIW�EXWWRQ�WR�DGG�DQ�HOHPHQW��FRQWDFW��
FRLO�RU�JUDSKLF�OLQN�HOHPHQW��

:KHQ�DQ�HOHPHQW�EOLQNV��,��4��1R�� ��HWF����LW�LV�SRVVLEOH�WR�XVH�WKH�6KLIW�
��=��DQG�=��DUURZV�RQ�WKH�DUURZ�NH\�SDG�WR�VHOHFW�WKH�UHTXLUHG�HOHPHQW��

,W�LV�DOVR�SRVVLEOH�WR�XVH�WKH�=��WR�=��DUURZV�RQ�WKH�DUURZ�NH\�SDG�WR�
PRYH�DURXQG�WKH�ODGGHU�GLDJUDP�
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&KDSWHU�����,PSOHPHQWLQJ�D�%DVLF�$SSOLFDWLRQ ���
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��� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
'HEXJJLQJ

���,QWURGXFWLRQ� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���'\QDPLF�0RGH�/DGGHU�'LDJUDPV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���'\QDPLF�0RGH�)XQFWLRQ�%ORFN�3DUDPHWHUV� BBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���'\QDPLF�0RGH�0HQXV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���6PDUW�5HOD\�5HDFWLRQ�WR�D�3RZHU�%UHDN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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&KDSWHU�����'HEXJJLQJ ���

���,QWURGXFWLRQ

2QFH�DQ�DSSOLFDWLRQ�KDV�EHHQ�HQWHUHG�LQ�/DGGHU�GLDJUDP�IRUP��
GHEXJJLQJ�WHVWV�VWLOO�UHPDLQ�WR�EH�UXQ�

7KH�ILUVW�VWHS�LV�WR�VHW�WKH�VPDUW�UHOD\�WR�581��7R�GR�WKLV��VHOHFW�WKH�
�581�6723��RSWLRQ�IURP�WKH�PDLQ�PHQX�DQG�YDOLGDWH�WKH�581�PRGH�
VHOHFWLRQ�PDGH�

)URP�WKLV�PRPHQW�RQ��WKH�VPDUW�UHOD\�KDQGOHV�WKH�SK\VLFDO�LQSXWV�DQG�
RXWSXWV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�HQWHUHG�LQ�WKH�/DGGHU�GLDJUDP�

��±�,QSXW�VWDWXV�GLVSOD\�

��±�'LVSOD\V�WKH�UXQ�PRGH��581�6723��DQG�WKH�PRGH�LQ�XVH

��±�'LVSOD\V�WKH�GDWH�DQG�WLPH�IRU�SURGXFWV�ZLWK�FORFN

��±�2XWSXW�VWDWXV�GLVSOD\

��±�&RQWH[WXDO�PHQX���SXVKEXWWRQV���LFRQV�LQGLFDWLQJ�WKH�RSHUDWLQJ�PRGHV

:KHQ�LQSXWV�RU�RXWSXWV�DUH�DFWLYDWHG��WKH\�DSSHDU�LQ�UHYHUVH�YLGHR�
�XVLQJ�ZKLWH�RQ�D�EODFN�EDFNJURXQG��

7KLV�FRQFHSW�LV�UHIHUUHG�WR�DV�WKH�G\QDPLF�RSHUDWLRQ�RI�VPDUW�UHOD\�
IXQFWLRQV��7KH�WHUPV�581�DQG�G\QDPLF�KDYH�D�VLPLODU�PHDQLQJ�LQ�WKH�
UHPDLQGHU�RI�WKLV�SXEOLFDWLRQ�

'HVFULSWLRQ�RI�LFRQV�LQ�WKH�FRQWH[WXDO�PHQX�

��±�0RGXOH�VWDWXV��,Q�581�LW�LV�LQ�PRWLRQ��LQ�6723�LW�LV�LPPRELOH�

��±�,QGLFDWHV�WKDW�IDXOWV�KDYH�DSSHDUHG��VHH�)$8/7�PHQX�

��±�,QGLFDWHV�WKDW�WKH�PRGXOH�LV�FRQQHFWHG�WR�WKH�ZRUNVKRS

��±�7KH�NH\�LQGLFDWHV�WKDW�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG

�
�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

�

�������������
�������������������������������5�8�1��/�'
0�2�1�������6�(�3��������������
���������

�

�

�
�
�
�

�

0HQX���2.

� � �

�
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��� &KDSWHU�����'HEXJJLQJ

���'\QDPLF�0RGH�/DGGHU�'LDJUDPV

'LVSOD\LQJ�/DGGHU�GLDJUDPV

1RWH��$FFHVVLEOH�LQ�/'���581�PRGH�RQO\�

7KH�VPDUW�UHOD\�FDQ�G\QDPLFDOO\�GLVSOD\�WKH�SHUIRUPDQFH�RI�D�/DGGHU�
GLDJUDP��7R�GR�VR��VLPSO\�FDOO�XS�WKH��021,725,1*��PHQX�DQG�VHOHFW�
WKH�OLQHV�WR�GLVSOD\�XVLQJ�WKH�FXUVRU�NH\V�

(DFK�FORVHG�FRQWDFW�RU�HQHUJL]HG�FRLO�LV�GLVSOD\HG�LQ�UHYHUVH�YLGHR�PRGH�
�XVLQJ�ZKLWH�RQ�D�EODFN�EDFNJURXQG��

7R�FKDQJH�VPDUW�UHOD\�SHUIRUPDQFH��WKH�XVHU�FDQ�FKDQJH�RU�GLVSOD\�
VRPH�RI�WKH�IXQFWLRQ�EORFN�SDUDPHWHUV�

&KDQJLQJ�/DGGHU�GLDJUDPV

,W�LV�$%62/87(/<�,03266,%/(�WR�FKDQJH�/DGGHU�GLDJUDP�OLQHV�LQ�
581�PRGH��

,W�LV�KRZHYHU�SRVVLEOH�WR�FKDQJH�IXQFWLRQ�EORFN�SDUDPHWHUV�LQ�
021,725,1*�PRGH�

8VLQJ�=�NH\V�DV�SXVKEXWWRQV

2Q�WKH�,13876�2873876�VFUHHQ��LI�WKH�IXQFWLRQ�LV�HQDEOHG��WKH�NH\�
QXPEHU�LV�GLVSOD\HG�LQ�WKH�FRQWH[WXDO�PHQX�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�
ZKHQ�WKH�VKLIW�NH\�LV�SUHVVHG�

7R�DFWLYDWH�WKH�NH\��VLPSO\�VHOHFW�WKH�UHTXLUHG�NH\�←�↑�↓�→��
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&KDSWHU�����'HEXJJLQJ ���

���'\QDPLF�0RGH�/DGGHU�'LDJUDPV

1RWH��7KH�QXPEHU�RI�WKH�NH\V�XVHG�LQ�WKH�SURJUDP�DUH�GLVSOD\HG�
,OOXVWUDWLRQ�

1RWH��7KH�IXQFWLRQ�LV�LQDFWLYH�LQ�3$5$0(7(56��021,725,1*�PRGH�
DQG�LQ�DOO�RI�WKH�IXQFWLRQ�EORFN�SDUDPHWHU�VFUHHQV�DQG�FRQILJXUDWLRQ�
VFUHHQV�

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

� � �

�������������
�������������������������������6�7�2�3��/�'
0�2�1�������6�(�3��������������
���������
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��� &KDSWHU�����'HEXJJLQJ

���'\QDPLF�0RGH�)XQFWLRQ�%ORFN�3DUDPHWHUV

3UHVHQWDWLRQ

,Q�581�PRGH�D�IXQFWLRQ�EORFN�SUHVHW�YDOXH�FDQ�EH�FKDQJHG�G\QDPLFDOO\�
LI�LW�LV�QRW�ORFNHG��

)XQFWLRQV�ZLWK�SDUDPHWHUV�LQ�/'�PRGH�
♦�$X[LOLDU\�UHOD\V��ODWFKLQJ��
♦�'LVFUHWH�2XWSXWV��ODWFKLQJ��
♦�&ORFNV�
♦�$QDORJ�FRPSDUDWRUV�
♦�7LPHUV�
♦�&RXQWHUV�
♦�)DVW�FRXQWHUV�

)XQFWLRQV�ZLWK�SDUDPHWHUV�LQ�/'�PRGH�
♦�1XPHULFDO�&RQVWDQW�7\SH�,QSXWV�
♦�&ORFN�
♦�*DLQ�
♦�7LPHUV��7,0(5�$�&��7,0(5�%�+��7,0(5�/L�
♦�&RXQWHU��35(6(7�&2817���83�'2:1�&2817�
♦�+�63(('�&2817�IDVW�FRXQWHU��
♦�35(6(7�+�0(7(5�KRXU�FRXQWHU��
♦�&$0�EORFN�

$FFHVVLQJ���0RGLI\LQJ�SDUDPHWHUV

3DUDPHWHUV�FDQ�EH�DFFHVVHG�IURP�WKH�IROORZLQJ�VFUHHQV�
♦�021,725,1*��RQ�WKH�/DGGHU�GLDJUDP��

6WHSV 'HVFULSWLRQ

� 8VH�WKH�DUURZ�NH\V�WR�PRYH�WR�WKH�HOHPHQW�\RX�ZRXOG�OLNH�WR�PRGLI\�

� 3UHVV�WKH�6KLIW�DQG�3DUDP�NH\V�DW�WKH�VDPH�WLPH�WR�RSHQ�WKH�SDUDPHWHUV�

ZLQGRZ�

� 8VH�WKH�DUURZ�NH\V�WR�PRYH�WR�WKH�PRGLILDEOH�SDUDPHWHU�ILHOGV��←→�

� 0RGLI\�WKH�SDUDPHWHU�YDOXH�XVLQJ�WKH����DQG����NH\V��ZKLOH�NHHSLQJ�WKH�6KLIW�

NH\�SUHVVHG�GRZQ��

� 9DOLGDWH�WKH�PRGLILFDWLRQV�E\�SUHVVLQJ�0HQX�2.���ZKLFK�RSHQV�WKH�YDOLGDWLRQ�

ZLQGRZ�

9DOLGDWH�0HQX�2.�DJDLQ�WR�VDYH�WKH�PRGLILFDWLRQV��
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&KDSWHU�����'HEXJJLQJ ���

���'\QDPLF�0RGH�)XQFWLRQ�%ORFN�3DUDPHWHUV

♦�3$5$0(7(5��LI�WKH�IXQFWLRQ�EORFN�LV�QRW�SDGORFNHG�
�6HH�&KDSWHU���'HVFULSWLRQ�RI�0HQXV�����3DUDPHWHUV�0HQX�

ZELIO2_EN.book  Page 125  Tuesday, January 13, 2004  11:53 AM



��� &KDSWHU�����'HEXJJLQJ

���'\QDPLF�0RGH�0HQXV

6RPH�PHQXV�DUH�DFFHVVLEOH�LQ�581�PRGH��ZKLOH�RWKHUV�DUH�QRW��+HUH�LV�
D�VXPPDU\�WDEOH�

0HQX�� /' )%'
352*5$00,1*� �
021,725,1*� ; �
3$5$0(7(5� ; ;
581���6723 ; ;
&21),*85$7,21�
�����3$66:25'
�����),/7(5
�����=[�.(<6
�����&+$1*(�'�7
�����&+$1*(�6800�:,17
�����:$7&+'2*�&<&/(
&/($5�352*�� �
75$16)(5
9(56,21 ; ;
/$1*8$*( ; ;
)$8/7 ; ;
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&KDSWHU�����'HEXJJLQJ ���

���6PDUW�5HOD\�5HDFWLRQ�WR�D�3RZHU�%UHDN

$�SRZHU�EUHDN�PD\�FDXVH�WKH�VPDUW�UHOD\�WR�UHVWDUW�DQG�ORVH�DQ\�GDWD�
QRW�VDYHG��

6PDUW�UHOD\V�KDYH�WKH�DELOLW\�WR�VDYH�WKH�FXUUHQW�WLPH�IRU�DW�OHDVW����
\HDUV�
,Q�DGGLWLRQ��LW�LV�DOVR�SRVVLEOH�WR�EDFN�XS�WKH�YDULDEOHV�FRQILJXUHG�ZLWK�WKH�
/DWFKLQJ��RSWLRQ�DQG�GHILQHG�LQ�WKH�SDUDPHWHUV�ZLQGRZ�

7KLV�IXQFWLRQ�FDQ�EH�XVHG�WR�VDYH�WKH�VWDWH�RI�WKH�FXUUHQW�YDOXHV�LQ�WKH�
HYHQW�RI�D�SRZHU�RXWDJH�IRU�
/'�0RGH�

♦�$X[LOLDU\�UHOD\V��ODWFKLQJ��
♦�'LVFUHWH�2XWSXWV��ODWFKLQJ��
♦�7LPHUV�
♦�&RXQWHUV�
♦�)DVW�FRXQWHU�

)%'�0RGH�
��♦�$&��%+��/L�WLPHU��
��♦�&DP�SURJUDPPHU�IXQFWLRQ��&$0�%/2&.��
��♦�35(6(7�&2817��83�'2:1�&2817�FRXQWHU�
��♦�35(6(7�+�0(7(5�KRXU�FRXQWHU�
��♦�'DWD�DUFKLYLQJ�IXQFWLRQ�$5&+,9(�
  ♦�)DVW�FRXQWHU�

�
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��� &KDSWHU�����'HEXJJLQJ

���6PDUW�5HOD\�5HDFWLRQ�WR�D�3RZHU�%UHDN

6DIHW\�PRGH

,I�WKH�UHVXOW�RI�ORVLQJ�WKH�WLPH�VHWWLQJ�LV�WR�ORFN�FRLO�FRQWURO��WKHQ�VLPSO\�
XVH�D�FORFN�FRQWDFW�ZLWKRXW�D�VWRS�RUGHU�LQ�VHULHV�ZLWK�WKH�DFWLRQ�FRLOV�

6FUHHQ &RPPHQWV

7KH�FRQWDFW�OLQH�IRU�FRLO�4��ZLOO�EH�DFWLYH�
HYHQ�LI�WKH�WLPH�DQG�GDWH�VHWWLQJ�LV�ORVW�

7KH�FRQWDFW�OLQH�IRU�FRLO�4��ZLOO�RQO\�EH�
DFWLYH�DIWHU�VHWWLQJ�WKH�FORFN�

3DUDPHWHU�VHWWLQJ�VFUHHQ�IRU�FORFN�
IXQFWLRQ�EORFN���
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&KDSWHU�����'HEXJJLQJ ���
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��� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
$SSOLFDWLRQ�([DPSOH

���6SHFLILFDWLRQV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���6SHFLILFDWLRQ�$QDO\VLV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���,PSOHPHQWLQJ�WKH�6ROXWLRQ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

ZELIO2_EN.book  Page 130  Tuesday, January 13, 2004  11:53 AM



&KDSWHU�����$SSOLFDWLRQ�([DPSOH ���

���6SHFLILFDWLRQV

7KH�VSHFLILFDWLRQ�VHHNV�WR�HQKDQFH�DQG�FHQWUDOL]H�WKH�FRQWURO�V\VWHP�LQ�
WKH�XQGHUJURXQG�FDU�SDUN�RI�DQ�RIILFH�EXLOGLQJ��7KH�YHKLFOH�HQWUDQFH�DQG�
H[LW�WR�DQG�IURP�WKH�FDU�SDUN�DUH�FRQWUROOHG�E\�D�W\SLFDO�DXWRPDWLF�EDUULHU�
WKDW�KDQGOHV�WKH�VWDQGDUG�IXQFWLRQV�VXFK�DV�RSHQLQJ�DQG�FORVLQJ�WLPH�
GHOD\V�WR�DOORZ�YHKLFOHV�WR�SDVV��SURFHVVLQJ�SD\PHQW�WLFNHWV��D�EXLOW�LQ�
VHFXULW\�LQWHUSKRQH��H[WHUQDO�EDUULHU�ORFNLQJ�LQ�WKH�FORVHG�SRVLWLRQ����

,Q�DGGLWLRQ��WKH�QHZ�VSHFLILFDWLRQ�FDOOV�IRU�DGGLQJ�D�IXQFWLRQ�WR�FRXQW�WKH�
QXPEHU�RI�YHKLFOHV�SDUNHG�LQ�WKH�FDU�SDUN�DQG�FRQWURO�D�OLJKW�XS�GLVSOD\�
LQIRUPLQJ�XVHUV�WKDW�DOO�RI�WKH�SDUNLQJ�VSDFHV�DUH�WDNHQ�DQG�VWRSSLQJ�
QHZ�HQWULHV�E\�ORFNLQJ�WKH�EDUULHU�LQ�WKH�FORVHG�SRVLWLRQ��'ULYHUV�WKHQ�
NQRZ�WR�ORRN�IRU�D�SDUNLQJ�VSDFH�HOVHZKHUH��,W�PXVW�DOVR�EH�SRVVLEOH�WR�
RYHUULGH�WKLV�IXQFWLRQ�ZKHQ�LW�LV�QHFHVVDU\�WR�DOORZ�WKH�HPHUJHQF\�
VHUYLFHV�WR�LQWHUYHQH��ILUH�GHSDUWPHQW��HPHUJHQF\�PHGLFDO�VHUYLFH�����

7KH�VSHFLILFDWLRQ�DOVR�FDOOV�IRU�LQKLELWLQJ�DFFHVV�WR�WKH�FDU�SDUN�RXWVLGH�
RI�ZRUNLQJ�KRXUV�DQG�WR�DOORZ�WKH�VHFXULW\�SHUVRQQHO�WR�RYHUULGH�WKLV�
IXQFWLRQ�IRU�H[FHSWLRQDO�HYHQWV��7KH�QRUPDO�ZRUNLQJ�KRXUV�DUH��0RQGD\�
WR�)ULGD\�IURP�������WR��������6DWXUGD\�IURP�������WR�������DQG�FORVHG�
DOO�GD\�RQ�6XQGD\�

)RU�VDIHW\�UHDVRQV��LW�LV�DOVR�QHFHVVDU\�WR�H[KDXVW�WR[LF�HPLVVLRQV�VXFK�
DV�FDUERQ�GLR[LGH�XVLQJ�D�IDQ�ZKHQ�WKH�FRQFHQWUDWLRQ�OHYHOV�PHDVXUHG�
H[FHHG�SHUPLVVLEOH�OHYHOV��XVLQJ�D�GHGLFDWHG�VHQVRU�WKDW�SURYLGHV�DQ�
RXWSXW�YDOXH�EHWZHHQ���DQG���9��

7KHUH�LV�DOVR�D�UHTXLUHPHQW�WR�FRQWURO�OLJKWLQJ�WULJJHUHG�E\�D�YHKLFOH�
DUULYLQJ�DQG�WKURXJK�SXVKEXWWRQ�VZLWFKHV�SODFHG�QHDU�DOO�RI�WKH�
SHGHVWULDQ�DFFHVV�SRLQWV��)RU�SRZHU�VDYLQJ�UHDVRQV��WKH�OLJKWLQJ�ZLOO�EH�
VZLWFKHG�RII�DIWHU�D�GHOD\�RI����PLQXWHV��WKH�OHQJWK�RI�WLPH�QRUPDOO\�
REVHUYHG�WR�EH�DGHTXDWH�IRU�D�XVHU�WR�SDUN��OHDYH�WKHLU�YHKLFOH�DQG�WDNH�
WKH�HOHYDWRU�RU�UHWXUQ�WR�WKHLU�YHKLFOH�DQG�OHDYH�WKH�FDU�SDUN�

7R�FRPSOHPHQW�WKLV�V\VWHP��PDQXDO�LQWHUYHQWLRQ�VKRXOG�DOORZ�XSGDWLQJ�
WKH�QXPEHU�RI�YHKLFOHV�LQ�WKH�FDU�SDUN�E\�LQFUHPHQWLQJ�RU�GHFUHPHQWLQJ�
WKH�QXPEHU�RI�YHKLFOHV�DV�GHWHUPLQHG�E\�WKH�VPDUW�UHOD\��
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��� &KDSWHU�����$SSOLFDWLRQ�([DPSOH

���6SHFLILFDWLRQ�$QDO\VLV

1RWH� 7R�LPSOHPHQW�WKLV�VROXWLRQ��D�VPDUW�UHOD\�ZLWK�DQDORJ�LQSXWV��&ORFN�
IXQFWLRQ�EORFNV�DQG�DW�OHDVW�IRXU�GLVFUHWH�LQSXWV�DQG�RXWSXWV��

6PDUW�UHOD\�ODEHO 'HVFULSWLRQ

�,QSXW I1 9HKLFOH�HQWU\�GHWHFWLRQ�

�,QSXW I2 9HKLFOH�H[LW�GHWHFWLRQ�

�&RXQWHU�C1 &RXQWV�WKH�QXPEHU�RI�YHKLFOHV�LQ�WKH�FDU�
SDUN�����PD[LPXP��

2XWSXW�Q1 ,QGLFDWHV�ZKHQ�WKH�FDU�SDUN�LV�IXOO��

2XWSXW�Q2
/RFNV�WKH�HQWU\�EDUULHU��LQKLELWV�HQWU\�
EDUULHU�RSHQLQJ��ZKHQ�WKH�FDU�SDUN�LV�IXOO�
RU�RXWVLGH�RI�RSHQLQJ�KRXUV�

)XQFWLRQ�NH\�Z4 0DQXDOO\�UHOHDVHV�WKH�HQWUDQFH�EDUULHU�

)XQFWLRQ�NH\�Z2 5HVXPHV�DXWRPDWLF�HQWU\�FRQWURO�

)XQFWLRQ�NH\�Z1 0DQXDOO\�LQFUHPHQWV�WKH�QXPEHU�RI�
YHKLFOHV�LQ�WKH�FDU�SDUN�

)XQFWLRQ�NH\�Z3 0DQXDOO\�GHFUHPHQWV�WKH�QXPEHU�RI�
YHKLFOHV�LQ�WKH�FDU�SDUN�

&ORFN�IXQFWLRQ�EORFN�1R��� 0DQDJHV�FDU�SDUN�DFFHVV�KRXUV�

�,QSXWV I3�DQG�I4

3XVKEXWWRQV�DW�SHGHVWULDQ�DFFHVV�SRLQWV�
XVHG�WR�OLJKW�FDU�SDUN�OLJKWLQJ��2QH�IRU�WKH�
HOHYDWRU�DQG�RQH�IRU�WKH�VWDLUZD\��QR�
SHGHVWULDQ�DFFHVV�LV�DOORZHG�YLD�WKH�
YHKLFOH�HQWUDQFH��

�2XWSXW�Q3 &RQWURO�OLJKWLQJ�

�7LPHU�IXQFWLRQ�EORFN�1R���
/LJKWLQJ�WLPHU�
����PLQXWHV��

�$QDORJ�LQSXW�IB &DUERQ�GLR[LGH�OHYHO�VHQVRU�

�$QDORJ�IXQFWLRQ�EORFN�A1��WKH�DXWKRUL]HG�
WKUHVKROG�YDOXH�FRUUHVSRQGV�WR�����9ROWV�

&RPSDUHV�WKH�FDUERQ�GLR[LGH�OHYHO�
PHDVXUHG�ZLWK�WKH�DOORZDEOH�WKUHVKROG�

2XWSXW�Q4 &RQWUROV�WKH�SROOXWHG�DLU�H[WUDFWLRQ�IDQ�
FRQWURO�

�7LPHU�IXQFWLRQ�EORFN�1R���
)DQ�WLPHU
����PLQXWHV��
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&KDSWHU�����$SSOLFDWLRQ�([DPSOH ���

���,PSOHPHQWLQJ�WKH�6ROXWLRQ

,PSOHPHQWLQJ�WKH�/DGGHU�GLDJUDP

:KHQ�XSFRXQWLQJ�DQG�GRZQFRXQWLQJ��WKH�FRXQWHU�ORFNV�XS�ZKHQ�WKH�FDU�
SDUN�EHFRPHV�IXOO��QR�VSXULRXV�GHWHFWLRQ�RU�FRXQWLQJ�DFWLRQV�WDNH�SODFH�
LI�YHKLFOHV�DUH�DOORZHG�WR�HQWHU�LQ�PDQXDO�UHOHDVH�PRGH���,03257$17��
)RU�D�JLYHQ�FRXQWHU��WKH�CC�DQG�DC�FRLOV�VKRXOG�RQO\�DSSHDU�RQFH�LQ�D�
/DGGHU�GLDJUDP�

,Q�DGGLWLRQ��RXWSXW�Q2�LV�WULJJHUHG�ZKHQ�HQWU\�LQWR�WKH�FDU�SDUN�LV�QRW�
DOORZHG��7KLV�OHDGV�WR�WKH�XVH�RI�DQ�DX[LOLDU\�UHOD\�WR�PDQXDOO\�ORFN�RU�
XQORFN�WKH�DFFHVV�EDUULHU�XVLQJ�WKH�DUURZ�NH\V�

'HVFULSWLRQ

�
&RXQWLQJ�YHKLFOHV�LQ��VXEWUDFWLQJ�YHKLFOHV�RXW�DQG�PDQXDOO\�
XSGDWLQJ�WKH�QXPEHU�RI�YHKLFOHV�DFWXDOO\�LQ�WKH�FDU�SDUN�

� 6WDUWLQJ�WKH�OLJKWLQJ�WLPHU�

� 6WDUWLQJ�WKH�IDQ�WLPHU�

� +DQGOLQJ�WKH�PDQXDO�UHOHDVH�IXQFWLRQ�

�
&RQWUROOLQJ�RXWSXWV��FDU�SDUN�IXOO�LQGLFDWRU��EORFNLQJ�WKH�HQWUDQFH��
OLJKWLQJ�WKH�FDU�SDUN�DQG�UXQQLQJ�WKH�H[WUDFWLRQ�IDQ�

�

�

�

�

�
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��� &KDSWHU�����$SSOLFDWLRQ�([DPSOH

���,PSOHPHQWLQJ�WKH�6ROXWLRQ

&RQILJXULQJ�WKH�)XQFWLRQ�%ORFNV

)XQFWLRQ�EORFN &RPPHQWV

&RXQWHU�IXQFWLRQ�EORFN�&�

�7KH�SUHVHW�YDOXH�LV�����WKH�
PD[LPXP�QXPEHU�RI�YHKLFOHV�
DOORZHG�LQ�WKLV�FDU�SDUN���

:KHUH�QHFHVVDU\��WKLV�YDOXH�FDQ�
EH�FKDQJHG�GXULQJ�RSHUDWLRQ�

&ORFN�IXQFWLRQ�EORFN� 1

2SHQLQJ�KRXUV��

♦�0RQGD\�WR�)ULGD\�IURP
����������WR��������
♦�6DWXUGD\�IURP�������WR
����������
♦�FORVHG�DOO�GD\�RQ�6XQGD\��

7ZR�UDQJHV�DUH�XVHG�

����5�&��

��'�&�������7�����7�2����������3�� �����������

0HQX���2.

� �

���&�&��

�������&���

������

W

0HQX���2.

� �

�+��������'�����:������������������������������B��B
�&���������������������
�����������������+�����0������2�1���������������������

������������+�����0�����2�)�)������������������

0HQX���2.

� �

�+��������'�����:���������������B��B��B��B��B�����B
�'���������������������
���������������+�����0��������2�1���������������������

����������+�����0�������2�)�)������������������
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&KDSWHU�����$SSOLFDWLRQ�([DPSOH ���

���,PSOHPHQWLQJ�WKH�6ROXWLRQ

)XQFWLRQ�EORFN &RPPHQWV

7LPHU�IXQFWLRQ�EORFN�7�

&DU�SDUN�OLJKWLQJ�WLPHU��
���PLQXWHV�

����������$QDORJ�IXQFWLRQ�EORFN�$�

&RPSDUHV�WKH�PHDVXUHG�FDUERQ�
GLR[LGH�OHYHO�ZLWK�WKH�WKUHVKROG�
YDOXH������9�

���������7LPHU�IXQFWLRQ�EORFN�7�

)DQ�RSHUDWLQJ�GXUDWLRQ�LI�WKH�
FDUERQ�GLR[LGH�WKUHVKROG�LV�
H[FHHGHG�����PLQXWHV�

0HQX���2.

� �

���7�7��
����5�7�����������������������������������������������0���6
�������7���

��W�� ������������������������������������������

% ������

W

0HQX���2.

� �

���$���V�$�1�$�/�2�*��
�������,�E��≥ 5��
���5� ����������������[��� �,�E� ������
����������������������������[��� �5��� �������

0HQX���2.

� �

���7�7��
����5�7�����������������������������������������������0���6
�������7���

��W�� ������������������������������������������

% ������

W
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��� 6PDUW�5HOD\���&KDSWHU��

&KDSWHU�����&RQWHQWV
7URXEOHVKRRWLQJ

���6PDUW�5HOD\�0HVVDJHV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���)UHTXHQWO\�$VNHG�4XHVWLRQV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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&KDSWHU�����7URXEOHVKRRWLQJ ���

���6PDUW�5HOD\�0HVVDJHV

([SODQDWLRQ�RI�WKH�PHVVDJHV�UHWXUQHG�E\�WKH�VPDUW�UHOD\��7KHVH�
PHVVDJHV�JHQHUDOO\�LQGLFDWH�LQFRPSDWLEOH�DFWLRQV�UHTXHVWHG�E\�WKH�
XVHU��

0HVVDJH &DXVH &RUUHFWLYH�DFWLRQ

12�3$5$0(7(5

8VHU�UHTXHVWHG�DFFHVV�WR�D�
3$5$0(7(5�RSWLRQ�EXW�QR�
SDUDPHWHUV�DUH�DYDLODEOH��
�WKH�GLDJUDP�GRHV�QRW�FRQWDLQ�
DQ\�HOHPHQWV�ZLWK�
SDUDPHWHUV�

75$16)�(55�

$�WUDQVIHU�ZDV�LQ�SURJUHVV�
DQG�WKH�OLQN�ZLWK�WKH�3&�ZHQW�
GRZQ�XQH[SHFWHGO\�

5HIHU�WR�WKH�GRFXPHQWDWLRQ�
IRU�WKH�VPDUW�UHOD\�3&�
SURJUDPPLQJ�DSSOLFDWLRQ�
FDOOHG�=HOLR6RIW��

75$16)(5�(5525��

12�0(025<

$�WUDQVIHU�WR�WKH�((3520�
ZDV�UHTXHVWHG�DQG�WKH�
((3520�LV�QRW�SUHVHQW�RU�
LQFRUUHFWO\�ORFDWHG�

&KHFN�WKH�SUHVHQFH�DQG�
FRUUHFW�ORFDWLRQ�RI�WKH�
((3520�

75$16)(5�(5525��

&21),*�,1&203$7

7KH�XVHU�UHTXHVWHG�WKH�
WUDQVIHU�RI�D�SURJUDP�WKDW�
GRHV�QRW�PDWFK�WKH�
FKDUDFWHULVWLFV�RI�WKH�WDUJHW�
VPDUW�UHOD\��(�J���GLIIHUHQW�
FORFNV��DQDORJ�LQSXWV��
VRIWZDUH�YHUVLRQ�OHYHO��

&KHFN�WKH�RULJLQ�RI�WKH�
SURJUDP�WR�WUDQVIHU�DQG�
FKRRVH�D�SURJUDP�WKDW�LV�
FRPSDWLEOH�ZLWK�WKH�
DSSURSULDWH�VPDUW�UHOD\�

75$16)(5�(5525��

9(56,21�

,1&203$7

7KLV�HUURU�RFFXUV�LI�RQH�RI�WKH�
VPDUW�UHOD\�YHUVLRQV�GRHV�QRW�
FRUUHVSRQG�WR�UHTXLUHPHQWV��
ILUPZDUH��/'�RU�)%'�
IXQFWLRQV�

&KHFN�WKH�ILUPZDUH�YHUVLRQ�
XVHG�

2XWSXWV�DUH�
GLVSOD\HG�EOLQNLQJ�
RQ�WKH�PDLQ�
VFUHHQ

2QH�RU�PRUH�VWDWLF�RXWSXWV�
KDYH�VKRUWHG�RU�RYHUORDGHG�

7URXEOHVKRRW��WKHQ�VWRS�WKH�
VPDUW�UHOD\�WR�HQG�WKH�EOLQNLQJ�
EHIRUH�VHOHFWLQJ�581�PRGH�
DJDLQ��DXWRPDWLF�UHVHW�
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��� &KDSWHU�����7URXEOHVKRRWLQJ

���)UHTXHQWO\�$VNHG�4XHVWLRQV

7R�DVVLVW�WKH�XVHU�LQ�XQGHUVWDQGLQJ�WKH�VPDUW�UHOD\��WKH�WDEOH�EHORZ�
GHWDLOV�IUHTXHQWO\�DVNHG�TXHVWLRQV�

4XHVWLRQ $QVZHU

,�FDQQRW�DFFHVV�VRPH�
SDUDPHWHUV�

6RPH�SDUDPHWHUV�DUH�QRW�DFFHVVLEOH��UHIHU�WR�WKH�
GRFXPHQWDWLRQ�WR�GHWHUPLQH�ZKHWKHU�WKHVH�
HOHPHQWV�FDQ�EH�FKDQJHG��([DPSOH�RI�DQ�HOHPHQW�
WKDW�FDQQRW�EH�FKDQJHG ��&RXQWHU�IXQFWLRQ�EORFN�
FRXQWLQJ�GLUHFWLRQ��7KLV�HOHPHQW�LV�RQO\�DFFHVVLEOH�
E\�ZLULQJ�LQ�D�/DGGHU�GLDJUDP�OLQH�

,�VWLOO�FDQQRW�DFFHVV�VRPH�
SDUDPHWHUV

7R�DFFHVV�WKH�SDUDPHWHUV��XVH�WKH��←��DQG�→�DUURZ�
NH\V�WR�VHOHFW�WKHP���7KH�↑�DQG��↓��NH\V�DUH�XVHG�WR�
FKDQJH�WKHLU�YDOXH��7KHQ�SUHVV�0HQX�2.�WR�DFFHSW�
PRGLILFDWLRQV�

,�FDQQRW�581�P\�VPDUW�UHOD\�
GHVSLWH�YDOLGDWLQJ�WKH�581�
6723�RSWLRQ�LQ�WKH�PDLQ�PHQX�
XVLQJ�WKH�0HQX��2.�NH\��

&$87,21��FKHFN�WKDW�WKH�HUURU�V\PERO�����LV�QRW�
GLVSOD\HG�LQ�WKH�FRQWH[WXDO�PHQX�OLQH�
&RUUHFW�WKH�HUURU�WR�EH�DEOH�WR�581�WKH�UHOD\�

,�ZRXOG�OLNH�WR�FKDQJH�P\�
/DGGHU�GLDJUDP�OLQHV�EXW�WKH�
0HQX��2.�NH\�QR�ORQJHU�
ZRUNV�

(QVXUH�WKDW�WKH�VPDUW�UHOD\�LV�LQGHHG�VWRSSHG��
&KDQJHV�LQ�581�PRGH�DUH�QRW�DOORZHG�

:KHQ�,�WU\�WR�FKDQJH�P\�
/DGGHU�GLDJUDP�OLQHV��WKH�
VPDUW�UHOD\�VKRZV�PH�D�
VFUHHQ�ZLWK�OLQH�QXPEHUV�
�/,1(�1R���RQO\��+DYH�,�ORVW�DOO�
P\�ZRUN"

1RW�QHFHVVDULO\��WKLV�VLWXDWLRQ�PD\�RFFXU�LI�EODQN�
OLQHV�RU���VXFFHVVLYH�OLQHV�KDYH�EHHQ�LQVHUWHG�DW�WKH�
VWDUW�RI�WKH�/DGGHU�GLDJUDP�
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&KDSWHU�����7URXEOHVKRRWLQJ ���

���)UHTXHQWO\�$VNHG�4XHVWLRQV

4XHVWLRQ $QVZHU
,�KDYH�D�/DGGHU�GLDJUDP�WKDW�
XVHV�D�=�NH\��←↑↓→��DV�D�
SXVKEXWWRQ��,�ZRXOG�OLNH�WR�WHVW�
LW�EXW�ZKHQ�,�GLVSOD\�WKH�/DGGHU�
GLDJUDP�LQ�581��WKH�=�NH\�LV�
QR�ORQJHU�RSHUDWLRQDO��:KDW�
FDQ�,�GR"

1R�WKLV�LV�LPSRVVLEOH�

,�JHQHUDWHG�D�/DGGHU�GLDJUDP�
RQ�D�PRGXOH�ZLWK�D�FORFN�
IXQFWLRQ��&DQ�,�XVH�D�EDFNXS�
PHPRU\�WR�WUDQVIHU�LW�WR�D�
VPDUW�UHOD\�ZLWKRXW�D�FORFN"

1R�WKLV�LV�LPSRVVLEOH�

:KHQ�HQWHULQJ�D�/DGGHU�
GLDJUDP��WKH�&ORFN�IXQFWLRQ�
EORFNV�GR�QRW�DSSHDU�ZKHQ�
FKRRVLQJ�WKH�FRQWDFWV��,V�WKLV�
QRUPDO"

,W�LV�KLJKO\�SUREDEOH�WKDW�WKH�VPDUW�UHOD\�GRHV�QRW�
KDYH�D�FORFN�DQG�WKDW�WKHUHIRUH�WKH�&ORFN�IXQFWLRQ�
EORFNV�FDQQRW�EH�DFFHVVHG��&KHFN�WKH�SURGXFW�
UHIHUHQFH�QXPEHUV�

:KHQ�HQWHULQJ�D�/DGGHU�
GLDJUDP��WKH�$QDORJ�IXQFWLRQ�
EORFNV�GR�QRW�DSSHDU�ZKHQ�
FKRRVLQJ�WKH�FRQWDFWV��,V�WKLV�
QRUPDO"

,W�LV�KLJKO\�SUREDEOH�WKDW�WKH�VPDUW�UHOD\�GRHV�QRW�
KDYH�DQDORJ�LQSXWV�DQG�WKDW�WKHUHIRUH�$QDORJ�
IXQFWLRQ�EORFNV�FDQQRW�EH�DFFHVVHG��&KHFN�WKH�
SURGXFW�UHIHUHQFH�QXPEHUV�
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��� �7UDQVIHUULQJ�WKH�DSSOLFDWLRQ�WR�WKH�PRGXOH���&KDSWHU���

&KDSWHU������&RQWHQWV
7UDQVIHUULQJ�/DGGHU�'LDJUDPV

���+RZ�WR�7UDQVIHU�DQ�$SSOLFDWLRQ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

���+RZ�WR�7UDQVIHU�DQ�$SSOLFDWLRQ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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&KDSWHU������7UDQVIHUULQJ�WKH�DSSOLFDWLRQ�WR�WKH�PRGXOH ���

���+RZ�WR�7UDQVIHU�DQ�$SSOLFDWLRQ

'HVFULSWLRQ
7KLV�IXQFWLRQ�LV�XVHG�WR��
♦�/RDG�WKH�DSSOLFDWLRQ�FRQWDLQHG�LQ�WKH�PRGXOH�LQWR�WKH�EDFNXS�PHPRU\�
♦�/RDG�DQ�DSSOLFDWLRQ�VWRUHG�LQ�WKH�EDFNXS�PHPRU\�RQWR�WKH�PRGXOH�

7KH�SURJUDP�FDQ�WKHQ�EH�ORDGHG�RQWR�DQRWKHU�PRGXOH�IURP�WKLV�EDFNXS�
PHPRU\�

1RWH��7KH�EDFNXS�PHPRU\�LV�DYDLODEOH�DV�DQ�RSWLRQ�

1RWH��,I�WKH�SURJUDP�LV�SURWHFWHG��NH\�GLVSOD\HG���WKH�XVHU�PXVW�HQWHU�D�
SDVVZRUG�EHIRUH�EHLQJ�DEOH�WR�EDFN�XS�WKH�SURJUDP�

1RWH��,I�DQ�DSSOLFDWLRQ�LV�DOUHDG\�SUHVHQW�LQ�WKH�EDFNXS�PHPRU\��LW�ZLOO�EH�
RYHUZULWWHQ�E\�WKH�QHZ�WUDQVIHU��QR�WHVW�LV�SHUIRUPHG�WR�FKHFN�WKH�
PHPRU\�LV�IUHH��

=HOLR��

0HQX���2.

7HOHPHFDQLTXH

7�5�$�1�6�)�(�5�

������0�(�0�2�5�<���!���=�(�/�,�2
�

������=�(�/�,�2���!���0�(�0�2�5�<
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��� ������������������������&KDSWHU������7UDQVIHUULQJ�WKH�DSSOLFDWLRQ�WR�WKH�PRGXOH

���+RZ�WR�7UDQVIHU�DQ�$SSOLFDWLRQ

6PDUW�5HOD\��!�%DFNXS�0HPRU\�7UDQVIHU

7UDQVIHU�SURFHGXUH�

%DFNXS�0HPRU\�7UDQVIHU�→�0RGXOH

7UDQVIHU�SURFHGXUH�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�WUDQVIHU�W\SH��=(/,2!0(025<�XVLQJ�WKH�DUURZ�NH\V�↑�↓�

� &RQILUP�WKH�WUDQVIHU�FRPPDQG�ZLWK�WKH�0HQX�2.�NH\�

�(QWHU�WKH�SDVVZRUG�LI�WKH�SURJUDP�LV�SDVVZRUG�SURWHFWHG���

� :DLW�XQWLO�WKH�WUDQVIHU�LV�FRPSOHWH�

7KH�IROORZLQJ�LV�GLVSOD\HG��!�!�!�0(025<�WKHQ�75$16)(5��2.�ZKHQ�LW�LV�

FRPSOHWH��

� &RQILUP�D�VHFRQG�WLPH�E\�SUHVVLQJ�0HQX�2.�WR�H[LW�WKH�PHQX�

5HVXOW��WKH�GLVSOD\�UHWXUQV�WR�WKH�,13876�2873876�VFUHHQ�LQ�581�PRGH�

DQG�WR�WKH�0$,1�PHQX�LQ�6723�PRGH�

6WHSV 'HVFULSWLRQ

� 6HOHFW�WKH�WUDQVIHU�W\SH��0(025<!=(/,2�XVLQJ�WKH�DUURZ�NH\V�↑�↓�

� &RQILUP�WKH�WUDQVIHU�FRPPDQG�ZLWK�WKH�0HQX�2.�NH\�

� :DLW�XQWLO�WKH�WUDQVIHU�LV�FRPSOHWH�

7KH�IROORZLQJ�LV�GLVSOD\HG��!�!�!�02'8/(��WKHQ�75$16)(5��2.�ZKHQ�WKH�

WUDQVIHU�LV�FRPSOHWH��

� &RQILUP�D�VHFRQG�WLPH�E\�SUHVVLQJ�0HQX�2.�WR�H[LW�WKH�PHQX�

5HVXOW��the display returns to the INPUTS-OUTPUTS screen in RUN mode 
and to the MAIN menu in STOP mode.
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&KDSWHU������7UDQVIHUULQJ�WKH�DSSOLFDWLRQ�WR�WKH�PRGXOH ���

���+RZ�WR�7UDQVIHU�DQ�$SSOLFDWLRQ

1RWH� 7KH�FRPPHQWV�ILHOGV�DQG�DQ\�QRWHV�HQWHUHG�LQ�WKH�=HOLR6RIW�
SURJUDPPLQJ�DSSOLFDWLRQ�DUH�QRW�WUDQVIHUUHG�WR�WKH�VPDUW�UHOD\�DQG�
ZLOO�WKHUHIRUH�EH�ORVW�ZKHQ�D�ORJLF�PRGXOH�LV�WUDQVIHUUHG�WR�D�3&�

3RVVLEOH�(UURUV

♦�1R�EDFNXS�PHPRU\
(UURU�PHVVDJH��75$16)(5�(5525��12�0(025<

♦�&RQILJXUDWLRQ�RI�SURJUDP�WR�EH�WUDQVIHUUHG�LQFRPSDWLEOH�ZLWK�
KDUGZDUH�FRQILJXUDWLRQ�
(UURU�PHVVDJH��75$16)(5�(5525��&21),*�,1&203$7�(hardware 
or software reference numbers�

5HIHU�WR�WKH�)$8/7�PHQX�WR�FRQVXOW�WKH�HUURU�QXPEHU�DQG�FOHDU�LW�
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6PDUW�5HOD\��DSSHQGL[ ���

����)RUPV

/$''(5�',$*5$0� $SSOLFDWLRQ�BBBBBBBBBBBBBBBBBBBBBBBBB
'DWH�� BBBBBBBBBBB �YHUVLRQ��BBBBBBB
&RPPHQWV� BBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBB

7LWOH�SDJH�� BBBBBBBBBBBBBBBBBBBBBBBBB
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��� 6PDUW�5HOD\���DSSHQGL[

����)RUPV

&ORFN�)XQFWLRQ�%ORFN

&RXQWHU�)XQFWLRQ�%ORFN

7LPHU�)XQFWLRQ�%ORFN

$�%�&�' $�%�&�' $�%�&�' $�%�&�'

� � � �

21� 21� 21� 21�

2))� 2))� 2))� 2))�

& & & &

'& '& '& '&

7 7 7 7

7\SH 7\SH 7\SH 7\SH
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6PDUW�5HOD\��DSSHQGL[ ���

����)RUPV

$QDORJ�)XQFWLRQ�%ORFN

$UURZ�.H\V

$ $ $ $

$QDORJ $QDORJ $QDORJ $QDORJ

=� =� =� =�
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,QGH[��� ���

,QGH[

$
$QDORJ

FRQWDFW���
$X[LOLDU\�5HOD\V���
%
%HKDYLRU���
&
&ORFN

FRQWDFW���
HQWU\���
QXPEHU���
RSHUDWLRQ�������

&RLO
HQWU\���
RXWSXW���
UHPRWH�FRQWURO�UHOD\�������
5(6(7���
6(7���

&RLOV
WLPHU�������

&RQQHFWLRQ
3&��

&RQWDFW
DQDORJ���
FORFN���
FRXQWHU�����������
HQWU\���
LQSXW���
RXWSXW�������������������������������������������
WLPHU�����������

&RXQWHU
LQFUHPHQWDWLRQ�������
QXPEHU�������
SUHVHW�������
UHVHW�������

'
'DWH

PRGLILFDWLRQ���
'HEXJJLQJ����
(
(OHFWULFDO�GLDJUDP

QRWDWLRQ����
([DPSOH

VSHFLILFDWLRQV����
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)
)XQFWLRQ�EORFN

FORFN���
FRXQWHU���
WLPHU���

,
,QL����
,QSXWV

FRQWDFW���
GLVFUHWH���
GLVSOD\��

.

.H\
SXVKEXWWRQ��
=��������

/
/DGGHU�GLDJUDP

GHOHWLRQ����
GLVSOD\�LQ�581����
HQWU\����
1R��RI�OLQHV���
QRWDWLRQ����
RSHUDWLRQ����
SUDFWLFDO�H[DPSOH����

/DQJXDJH
FKRLFH���

/LQN
HQWU\���

0
0DLQ�0HQX

GHVFULSWLRQ���
0HQX

LQ�581����
0HVVDJHV����
1
12�3$5$0(7�����
2
2XWSXWV

FRLO���
FRQWDFW���
GLVFUHWH���
QXPEHU���
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3
3DUDPHWHUV

DQDORJ���
FORFN�IXQFWLRQ�EORFN���
HQWU\����

3UHVHW
WLPHU���

4
4XHVWLRQV����
5
5HPRWH�&RQWURO�5HOD\���
7
7LPH

PRGLILFDWLRQ���
7LPH�EDVH

WLPHU���
7LPHU

FRQWURO���
QXPEHU�������������������
SUHVHW���
UHVHW���
W\SH�������

75$16)�(55����
7UDQVIHU

3&����
7URXEOHVKRRWLQJ����
7ZR�ZD\�VZLWFK

HQWU\����
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