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ê�CAUTION ê��
7KH� SURGXFW� GHVFULEHG� E\� WKHVH� VSHFLILFDWLRQV� LV� GHVLJQHG� WR� EH� XVHG� ZLWK� RUGLQDU\� HOHFWURQLF�
HTXLSPHQW� RU� GHYLFHV�� VXFK� DV� DXGLR�YLGHR� HTXLSPHQW�� RIILFH�DXWRPDWLRQ� HTXLSPHQW��
FRPPXQLFDWLRQ� GHYLFHV�� DQG� RWKHU�� 6KRXOG� \RX� LQWHQG� WR� XVH� WKLV� SURGXFW� ZLWK� HTXLSPHQW� RU�
GHYLFHV� WKDW� FRXOG� HQGDQJHU� RU� DIIHFW� KXPDQ� OLIH� �VXFK� DV� PHGLFDO� LQVWUXPHQWV�� WUDQVSRUWDWLRQ�
HTXLSPHQW��DHURVSDFH�PDFKLQHU\��QXFOHDU�UHDFWRU�FRQWUROOHUV��IXHO�FRQWUROOHUV��DQG�DOO�RWKHU�VDIHW\�
GHYLFHV� DQG� HTXLSPHQW��� SOHDVH� EH� VXUH� WR� FRQVXOW� RXU� VDOHV� UHSUHVHQWDWLYHV� LQ� DGYDQFH�����
�
��]�=�W�H�]�¶�û���ù�
3,&98(�(/(&7521,&6�&2���/7'��
7(/�������������������
)$;�������������������
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'LVSOD\�W\SH��� ���&+$5$&7(56�Ø��/,1(6��'27V�0DWUL[�/&'�0RGXOH�
'ULYLQJ�PHWKRG��� ������'87<��������%,$6�
9LHZ�'LUHFWLRQ�� ��2¶FORFN�
%DFNOLJKW��� 121(�
�
����0(&+$1,&$/�63(&,),&$7,216�
�

,7(0� 67$1'$5'�9$/8(6� 81,76�
/&'�W\SH� 71��5HIOHFWLYH���3RVLWLYH� �
'RW�DUUDQJHPHQW� ���&KDUDFWHUV�Ø���/LQHV� GRWV�
0RGXOH�VL]H� ����°:±Ø����°+±Ø����°'±� PP�
9LHZ�DUHD� ����°:±Ø�����°+±� PP�
$FWLYH�DUHD� �����°:±Ø������°+±� PP�
'RW�VL]H� ����°:±Ø�����°+±� PP�
'RW�SLWFK� �����:±Ø����°+±� PP�
9LHZLQJ�GLUHFWLRQ� ��2¶FORFN� �
:HLJKW� ��� J�

����',0(16,21$/�',$*5$0�
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����237,&$/�&+$5$&7(5,67,&6�
�

,7(0� 6<0%2/� &21',7,216� 0,1� 7<3� 0$;� 81,76�
φ� ��°� ��� ��� «�
φ� ����°� ��� ��� «�
φ� ���°� «� «� «�9LHZLQJ�$QJOH� θ�
φ� ����°�

7D� ����°&�
&U�≥�����

«� «� «�
'HJ�

&RQWUDVW�5DWLR� &U��0$;�� 7D� ����°&� �� �� «� �
75� «� ���� ����5HVSRQVH�7LPH� 7)� 7D� ����°&� «� ���� ���� PV�

)UDPH��)UHTXHQF\� I)/0� «� «� ��� «� +]�
�

����θθ�DQG�φφ�

• 7KH�FRQWUDVW�RI�WKH�GLVSOD\�LV�RSWLPDO�ZKHQ�
YLHZHG�LQ�WKH�³9LHZ�'LUHFWLRQ´��φ� ��°���

• �°�≤�θ�<���°���°�≤�φ�<����°�

φ�

θ�
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����5HVSRQVH�WLPHV�75�DQG�7)�

%ULJKWQHVV�RI�QRQ�VHOHFWHG�GRW�

%ULJKWQHVV�RI�VHOHFWHG�GRW�

%ULJKWQHVV�

%QV�
%V�

'ULYLQJ�9ROWDJH�

&RQWUDVW�5DWLR��&U� �%QV��%V�

%ULJKWQHVV�

7LPH�

75� 7)�

1RQ�VHOHFWHG�VWDWH� 6HOHFWHG�VWDWH� 1RQ�VHOHFWHG�VWDWH�

�����

�����



�

3,&98(�(/(&7521,&6��/7'��
3�1��39&������371��� 9(56,21��1(:� 3DJH�

�
��

����2SWLFDO�PHDVXUHPHQW�V\VWHP�

/LJKW�VRXUFH��IRU�UHIOHFWLYH�W\SH�/&'�� 3KRWR�PHWHU�

/&'�ZLWK�SRODUL]HU�

θ��
θ�

/LJKW�VRXUFH��IRU�WUDQVPLVVLYH�WUDQVIOHFWLYH�W\SH�/&'��

/&'�IURQW�VLGH�

0HDVXUHPHQW�DSSDUDWXV��
� θ����θ� ���°�

1RUPDO�
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,7(0� 6<0%2/� 0,1� 7<3� 0$;� 81,76�
3RZHU�VXSSO\�

YROWDJH� 9''� ���� ���� ���� 9�

3RZHU�VXSSO\�
FXUUHQW�

,''�
�9'' �9��� �� ����� ���� P$�

9RS�RXWSXW�YROWDJH� 9R�
� ����� ���� ������ 9�

9,+� ���9''� �� 9''�
,QSXW�YROWDJH�

9,/� �� �� ���9''�
9�

�
�
�
�

����32:(5�6833/<�&,5&8,7�',$*5$0�
�
�
�
�

��9�39&�������
�
/&0��02'8/(� �

9''�

966�
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�
3,1�12�� 6<0%2/� ,�2� )81&7,21�

�� 9VV� ,� *URXQG�
�� 9''� ,� 3RZHU�6XSSO\�IRU�/RJLF�
�� 9R� 2� 3RZHU�6XSSO\�IRU�/&'�
�� 56� ,� 5(*,67(5�6(/(&7�
�� 5�:� ,� 5($'��:5,7(�
�� (� ,� (1$%/(�6,*1$/��

�a��� '%��a�'%�� ,� 'DWD�%86�
����������������1&� � �
��� 1&� �� ��

����%/2&.�',$*5$0�
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����0$;,080�$%62/87(�9$/8(6�
,7(0� 6<0%2/� 0,1� 0$;� 81,76�

2SHUDWLQJ�WHPSHUDWXUH� 723� �� ���
6WRUDJH�WHPSHUDWXUH� 767� −��� ��� :�
6XSSO\�YROWDJH�IRU�ORJLF� 9''�966� ����� ����
6XSSO\�YROWDJH�IRU�/&'�GULYLQJ� 9''�92� ����� �����������
/RJLF�LQSXW�YROWDJH� 9,� 966����� 9''�����

9�

�
�

�
�����5(/,$%,/,7<�
,7(0� &21',7,216� &5,7(5,$�
+LJK�WHPSHUDWXUH�RSHUDWLRQ� ���°&�IRU�����KRXUV�
/RZ�WHPSHUDWXUH�RSHUDWLRQ� ��°&�IRU�����KRXUV�
+LJK�KXPLGLW\�VWRUDJH� ���°&�������5+�IRU�����KRXUV�
+LJK�WHPSHUDWXUH�VWRUDJH� ���°&�IRU�����KRXUV�
/RZ�WHPSHUDWXUH�VWRUDJH� ����°&�IRU�����KRXUV�
7HPSHUDWXUH�F\FOLQJ� ����°&�����PLQ��

↓↑�
���°&����PLQ��

↓↑�
���°&�����PLQ��

&<&/(6�����
9LEUDWLRQ� 5DQGRP�:DYH����a����+]�

$FFHOHUDWLRQ���J�
(DFK�'LUHFWLRQ��[��\��]������VHF�

♦ 1R�GHIHFW�LQ�FRVPHWLF�DQG�
RSHUDWLRQDO�IXQFWLRQV��

♦ 7RWDO�FXUUHQW�FRQVXPSWLRQ�
EHORZ�GRXEOH�RI�LQLWLDO�
YDOXH��
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�����&260(7,&�&5,7(5,$�2)�/&'�6&5((1�
'()(&7� -8'*0(17�&5,7(5,21�

6L]H�G��PP�� $FFHSWDEOH�TXDQWLW\�LQ�DFWLYH�DUHD�
G�≤�����

������G�≤�����
������G�≤�����

G�!�����

'LVUHJDUG�
��
��
��

6SRWV�

1RWH��G� ��/HQJWK���:LGWK����
6L]H�G��PP�� $FFHSWDEOH�TXDQWLW\�LQ�DFWLYH�DUHD�

G�≤�����
������G�≤�����
������G�≤�����

G�!�����

'LVUHJDUG�
��
��
��

3RODUL]HU�%XEEOHV�

1RWH��G� ��/HQJWK���:LGWK����
:LGWK�:��PP��
/HQJWK�/��PP�� $FFHSWDEOH�TXDQWLW\�LQ�DFWLYH�DUHD�

:�≤������ 'LVUHJDUG�
/�≤����� ���������:�≤������ /�!����� ��
/�≤����� ���������:�≤����� /�!����� ��

/LQHV�

:�!����� 6HH�FULWHULD�IRU�6SRWV�
7HVWLQJ�FRQGLWLRQV����:�IOXRUHVFHQW�ODPS�DW����FP�GLVWDQFH�DW�QRUPDO�YLHZLQJ�DQJOH�
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�����35(&$87,216�
�����6WDWLF�FKDUJH�
6LQFH� WKLV� /&'�PRGXOH� FRQWDLQV� &026� /6,V� WKDW� DUH� VHQVLWLYH� WR� VWDWLF� FKDUJH�� FDUH� PXVW� EH�
WDNHQ�ZKHQ�KDQGOLQJ�LW��
�����3RZHU�RQ�VHTXHQFH�
�� ,QSXW� VLJQDOV� VKRXOG�QRW�EH� DSSOLHG� WR� WKH�/&'�PRGXOH�EHIRUH� WKH� ORJLF� V\VWHP�YROWDJH�KDV�

UHDFKHG� WKH� VSHFLILHG� YROWDJH�� ,I� WKH� DERYH� VHTXHQFH� LV� QRW� NHSW� WKH� /&'�PRGXOH�PLJKW� EH�
SHUPDQHQWO\�GDPDJHG��

�� :KHQ�FRQQHFWLQJ�WKH�SRZHU�VXSSO\��FRQQHFW�WKH�/&'�ELDV�YROWDJH�DIWHU�FRQQHFWLQJ�WKH�ORJLF�
V\VWHP�YROWDJH��

�� :KHQ�GLVFRQQHFWLQJ�WKH�SRZHU�VXSSO\��GLVFRQQHFW�WKH�ORJLF�V\VWHP�YROWDJH�DIWHU�WKH�/&'�ELDV�
YROWDJH��

�� ,W� LV� UHFRPPHQGHG� WR�FRQQHFW�D�VHULDO� UHVLVWRU� �RU� IXVH� WR� WKH�/&'�ELDV�SRZHU�VXSSO\�RI� WKH�
V\VWHP��DV�D�FXUUHQW�OLPLWHU��7KH�YDOXH�RI�WKH�UHVLVWRU�GHSHQGV�RQ�WKH�NLQG�RI�/&'�XVHG��EXW�LV�
W\SLFDOO\����a�����Ω���

�����2SHUDWLRQ�
�� ,W� LV� HVVHQWLDO� WR� GULYH� WKH� /&'� ZLWKLQ� WKH� VSHFLILHG� YROWDJH� OLPLWV�� VLQFH� D� KLJKHU� GULYLQJ�

YROWDJH� WKDQ� DOORZHG FDXVHV� D� VKRUWHU� /&'� OLIHWLPH�� 8QGHU� WKHVH� FLUFXPVWDQFHV��
HOHFWURFKHPLFDO�UHDFWLRQV�ZLOO�UHVXOW�LQ�XQGHVLUDEOH�GHWHULRUDWLRQ�RI�WKH�/&'��

�� 7KH� UHVSRQVH� WLPH� RI� WKH� /&� IOXLG� LV� FRQVLGHUDEO\� ORQJHU� DW� ORZ� WHPSHUDWXUHV� WKDQ� LQ� WKH�
QRUPDO�RSHUDWLQJ�WHPSHUDWXUH�UDQJH��2Q�WKH�RWKHU�KDQG��WKH�/&'�ZLOO�VKRZ�D�GDUN�EOXH�FRORU�
DW�KLJK�WHPSHUDWXUHV��7KRVH�SKHQRPHQD�GR�QRW� LQGLFDWH�D�PDOIXQFWLRQ�RU�GHIHFW�RI� WKH�/&'��
%DFN�DW�QRUPDO�WHPSHUDWXUHV��WKH�/&'�ZLOO�UHWXUQ�WR�LWV�RULJLQDO�EHKDYLRU��

�� ,I� WKH� GLVSOD\� DUHD� LV� SUHVVHG� KDUG� GXULQJ� RSHUDWLRQ�� VRPH� DEQRUPDO� GLVSOD\� SDWWHUQV�PLJKW�
DSSHDU��+RZHYHU�� WKH�GLVSOD\�ZLOO� UHVXPH�QRUPDO�RSHUDWLRQ�DIWHU� WXUQLQJ� WKH�PRGXOH�RII�DQG�
RQ��

�� 0RLVWXUH� RQ� WKH� WHUPLQDOV� FRXOG� FDXVH� DQ� HOHFWURFKHPLFDO� UHDFWLRQ� UHVXOWLQJ� LQ� DQ� RSHQ�
WHUPLQDO�FRQQHFWLRQ��,I�WKH�HQYLURQPHQWDO�WHPSHUDWXUH�LV�KLJKHU�WKDQ���:�� LW�LV�UHTXLUHG�WKDW�
WKH�UHODWLYH�KXPLGLW\�LV�����RU�OHVV��

�����3DFNDJLQJ�
�� 'R� QRW� OHDYH� WKH� SURGXFW� LQ� D� SODFH� RI� KLJK� KXPLGLW\� IRU� D� ORQJ� SHULRG�� )RU� VWRUDJH� LQ� D�

ORFDWLRQ�ZKHUH�WKH�WHPSHUDWXUH�LV���:�RU�KLJKHU��VSHFLDO�FDUH�WR�SURWHFW�WKH�SURGXFW�IURP�KLJK�
KXPLGLW\� LV� UHTXLUHG�� $� FRPELQDWLRQ� RI� KLJK� WHPSHUDWXUH� DQG� KLJK� KXPLGLW\� PD\� FDXVH�
SRODUL]DWLRQ� GHJUDGDWLRQ� DQG� GDPDJH� DV� ZHOO�� 3OHDVH� NHHS� WKH� WHPSHUDWXUH� DQG� KXPLGLW\�
ZLWKLQ�WKH�VSHFLILHG�UDQJH�IRU�VWRULQJ��
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�� 6LQFH�/&'�SDQHOV� WHQG� WR�EH� HDVLO\�GDPDJHG�� WKH\� VKRXOG�EH�KDQGOHG�ZLWK� IXOO� FDUH��$YRLG�
DQ\�FRQWDFW�ZLWK�PDWHULDOV�WKDW�KDYH�D�KDUGQHVV�RI�PRUH�WKDQ��+��

�� $GKHVLYHV�XVHG�IRU�DGKHULQJ�XSSHU�ORZHU�SRODUL]HUV�DQG�DOXPLQXP�SODWHV�DUH�PDGH�RI�RUJDQLF�
VXEVWDQFHV� WKDW� ZLOO� GHWHULRUDWH� E\� FKHPLFDO� UHDFWLRQV� ZLWK� IRU� H[DPSOH� FKHPLFDOV� VXFK� DV�
DFHWRQH��WROXHQH��HWKDQRO��DQG�LVRSURS\ODOFRKRO��3OHDVH�SUHYHQW�WKH�XVH�RI�WKHVH�FKHPLFDOV�DQG�
FRQWDFW�XV�ZKHQ�LW�LV�QHFHVVDU\�IRU�\RX�WR�XVH�RWKHU�FKHPLFDOV��

�� ,PPHGLDWHO\�ZLSH� RII� VDOLYD� RU�ZDWHU� GURSV� IURP� WKH� GLVSOD\� DUHD�ZLWK� DQ� DEVRUEHQW� FRWWRQ�
FORWK�� ZLWKRXW� VFUXEELQJ� LW�� ,I� DGKHUHG� IRU� D� ORQJ� SHULRG�� VXFK� SDUWLFOHV� PLJKW� FDXVH�
GHIRUPDWLRQ�RU�IDGHG�FRORU��

�� 0RLVWXUH�GHSRVLWHG�RQ�WKH�GLVSOD\�VXUIDFH�DQG�FRQWDFW�WHUPLQDOV�GXH�WR�ORZ�WHPSHUDWXUHV�ZLOO�
EH� D� FDXVH� IRU� SRODUL]HU� GDPDJH�� VWDLQV�� DQG� GLUW�� %HIRUH� XVH�� VXFK� SDQHOV� VKRXOG� EH� VORZO\�
ZDUPHG�XS�WR�D�WHPSHUDWXUH�WKDW�LV�KLJKHU�WKDQ�URRP�WHPSHUDWXUH��

�� 7RXFKLQJ� WKH�GLVSOD\�DUHD�DQG�FRQWDFW� WHUPLQDOV�ZLWK�EDUH�KDQGV� LV�KDUPIXO� WR�SRODUL]HU�DQG�
PD\�OHDG�WR�SRRU�LQVXODWLRQ�DW�WKH�WHUPLQDOV��

�� 7KH�JODVV�LV�IUDJLOH�DQG�FDQ�EH�FUDFNHG�RU�FKLSSHG�HDVLO\�E\�KDQGOLQJ��LQ�SDUWLFXODU�RQ�QHDU�LWV�
HGJH��3OHDVH�SUHYHQW�VXGGHQ�VKRFNV�RU�H[SRVLQJ�WKH�JODVV�WR�RWKHU�VRUWV�RI�VWUHVV���

�����/RQJ�WHUP�VWRUDJH�
)RU�ORQJ�WHUP�VWRUDJH�WKH�IROORZLQJ�PHWKRGV�DUH�KLJKO\�UHFRPPHQGHG� 
�� 6WRUH� WKH� SURGXFW� LQ� D� SRO\HWK\OHQH� EDJ�ZLWK� D� VHDOHG� RSHQLQJ� WR� SUHYHQW� IUHVK� DLU� HQWHULQJ�

IURP�WKH�RXWVLGH��3ODFLQJ�LW�ZLWK�D�GHVLFFDQW�LV�QRW�QHFHVVDU\��
�� 6WRUH�WKH�SURGXFW�LQ�D�GDUN�SODFH��ZLWK�WKH�WHPSHUDWXUH�LQ�WKH�UDQJH�IURP���:�WR����:��
�� .HHS�WKH�VHQVLWLYH�SRODUL]HU�VXUIDFH�RI� WKH�/&'�SDQHOV�FOHDU�RI�DQ\�FRQWDFW��:H�UHFRPPHQG�

XVLQJ�WKH�FRQWDLQHU�WKDW�ZDV�XVHG�E\�3LFYXH�WR�GHOLYHU�WKH�SURGXFWV��
�����&OHDQLQJ�RI�WKH�SURGXFW�
7R�FOHDQ�WKH�SURGXFW�PDNH�VXUH�WR�XVH�DEVRUEHQW�FRWWRQ�FORWK�RU�RWKHU�VRIW�PDWHULDO�OLNH�FKDPRLV��
0DNH�VXUH�WR�UXE�LW�JHQWO\��DQG�GR�QRW�XVH�FKHPLFDOV�ZKHQ�FOHDQLQJ��
�
�����),1$/�5(0$5.6�
�� 7KH�DERYH�VSHFLILFDWLRQV�DUH�WKH�ELQGLQJ�FULWHULD�IRU�3LFYXH¶V�RXWJRLQJ�TXDOLW\�LQVSHFWLRQ��
�� 7KH�FXVWRPHU�LV�NLQGO\�UHTXHVWHG�WR�LQIRUP�3LFYXH�DV�VRRQ�DV�SRVVLEOH�RQ�DQ\�TXHVWLRQV��

UHPDUNV��DQG�GLVDJUHHPHQWV�UHJDUGLQJ�WKHVH�VSHFLILFDWLRQV��
�� 3LFYXH�LV�QRW�UHVSRQVLEOH�IRU�GDPDJH�WR�LWV�SURGXFWV�GXH�WR�QHJOHFW�RI�WKH�SUHFDXWLRQV�DV�

GHVFULEHG�LQ�WKH�SUHYLRXV�FKDSWHU��
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