
Note: This product change notification has supporting documents. 

 

The actual product change notice is as follows...  

 

ABB  

CUSTOMER TECHNICAL SUPPORT CENTER 

PRODUCT CHANGE NOTIFICATION 

 

Notification No: cn113218                   Date: 1-10-2022  

 

Change Information 

*****************************************************  

 

For Notification Only  

 

Product Change Class: D  

 

Description of Change: 

 

|To improve availability of PVX006A0X3-SRZ, PVX006A0X43-SRZ, PVX006A0X3-SRDZ and PVX006A0X3-46SRZ new alternate FET 

(Infineon BSZ0506NS) has been qualified in addition to currently used FET OnSemi NTTFS4937NTWG. PVX006 power modules using 

Infineon FET are fully FFF compatible with current version. This alternate FET will be used in ABB production of PVX006A0X3-SRZ, 

PVX006A0X43-SRZ, PVX006A0X3-SRDZ and PVX006A0X3-46SRZ starting immediately.  

 

A second alternate FET (Vishay SiSHA12ADN-T1-GE3) is introduced with a new MPN PVX006A0X3-78SRZ offering further improved 

availability. There is a minor datasheet change (see attached) in Vin,min only for PVX006A0X3-78SRZ. Existing MPNs (Manufacturer Part 

Numbers) are not impacted. When slightly increased Vin,min is acceptable customers are encouraged to make all new orders for and switch all 

existing orders to PVX006A0X3-78SRZ for best availability. 

 

Qualification reports and samples for power modules manufactured with the new alternate FETs are available from your ABB sales 

representative.  

Estimated Implementation Date: 2021-12-22  



 

 

Material Affected  

 

********************************************************  

Operation Old Comcode Old Part Number New Comcode New Part Number New Qty New Assy BD Ref 

 

 

Products Affected 

********************************************************** 

Product Type: DC-DC Converter (Standard Product)  

 

Affected Product:  

 

150021815   PVX006A0X3-SRDZ 

150038771    PVX006A0X3-46SRZ_POWER_MODULE 

CC109159620   PVX006A0X3-SRZ_POWER_MODULE_ 

CC109159637   PVX006A0X43-SRZ_POWER_MODULE  

 

 

Further information regarding this change can be obtained from:  

 

ABB  

 

Customer Technical Support Group  

 

601 Shiloh Rd 

Plano, TX 75074 (USA)  

972-244-9288 
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ƄƏƕƓ��   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


· ŷƝƛƞƚƗƏƜƢ�ƢƝ�ƆƝżƇ�ŸƗƠƓƑƢƗƤƓ�����Ũ"!ŨŹƉ�ƏƜƒ�ƏƛƓƜƒƓƒ�
ŸƗƠƓƑƢƗƤƓ�ŦŹƉŧ����!Ũ$"�� 


· ŷƝƛƞƚƗƏƜƢ�ƢƝ�ƆŹŵŷż�ŸƗƠƓƑƢƗƤƓ�ŦŹŷŧ�ƂƝ��%�#Ũ���"��������� 


· ŷƝƛƞƏƢƗƐƚƓ�ƗƜ�Ə�ƄƐ-ƔƠƓƓ�ƝƠ�ƇƜƄƐ�ƠƓƔƚƝƥ�ƓƜƤƗƠƝƜƛƓƜƢ�ŦƎ�
ƤƓƠơƗƝƜơŧ 


· ŷƝƛƞƚƗƏƜƢ�ƢƝ�ŽƄŷ-%!%��ŦƇƓƞƢƓƛƐƓƠ����$ŧ��ŷƏƢƓƕƝƠƧ����ŷƚƏơơ�ŽŽ 


· ƉơƓ�ŵŶŶ�ơƞƓƑƗƔƗƓƒ�ƛƝƒƣƚƓ�ƤƓƠơƗƝƜ�ƏƜƒ�ƞƠƝƑƓơơ�ƔƝƠ�ƇƁƈ�
ƞƚƏƑƓƛƓƜƢ�ƝƜ�ƐƝƢƢƝƛ�ơƗƒƓ�ƝƔ�ƐƝƏƠƒ�Ŧ-Ÿ�ƤƓƠơƗƝƜ�ƝƜƚƧŧ 


· ŸƃƇŵ�ƐƏơƓƒ 


· ƋƗƒƓ�ŽƜƞƣƢ�ƤƝƚƢƏƕƓ�ƠƏƜƕƓ�Ŧ�ƊƒƑ-� � ƊƒƑŧ��ƆƓƔ��ƢƝ�źƗƕƣƠƓ� ��ƔƝƠ�
ƑƝƠƠƓơƞƝƜƒƗƜƕ�ƝƣƢƞƣƢ�ƠƏƜƕƓ� 


· ƃƣƢƞƣƢ�ƤƝƚƢƏƕƓ�ƞƠƝƕƠƏƛƛƏƐƚƓ�ƔƠƝƛ���"ƊƒƑ�ƢƝ�!�!ƊƒƑ�ƤƗƏ�
ƓƦƢƓƠƜƏƚ�ƠƓơƗơƢƝƠ� 


· ƈƣƜƏƐƚƓ�ƀƝƝƞƈƁ�ƢƝ�ƝƞƢƗƛƗƨƓ�ƒƧƜƏƛƗƑ�ƝƣƢƞƣƢ�ƤƝƚƢƏƕƓ�
ƠƓơƞƝƜơƓ 


· ƄƝƥƓƠ�ŻƝƝƒ�ơƗƕƜƏƚ 


· źƗƦƓƒ�ơƥƗƢƑƖƗƜƕ�ƔƠƓƟƣƓƜƑƧ� 


· ƃƣƢƞƣƢ�ƝƤƓƠƑƣƠƠƓƜƢ�ƞƠƝƢƓƑƢƗƝƜ�ŦƜƝƜ-ƚƏƢƑƖƗƜƕŧ 


· ƃƤƓƠ�ƢƓƛƞƓƠƏƢƣƠƓ�ƞƠƝƢƓƑƢƗƝƜ 


· ƆƓƛƝƢƓ�ƃƜŨƃƔƔ� 


· ŵƐƗƚƗƢƧ�ƢƝ�ơƗƜƙ�ƏƜƒ�ơƝƣƠƑƓ�ƑƣƠƠƓƜƢ 


· ŷƝơƢ�ƓƔƔƗƑƗƓƜƢ�ƝƞƓƜ�ƔƠƏƛƓ�ƒƓơƗƕƜ 


· ƇƛƏƚƚ�ơƗƨƓ�������ƛƛ�Ʀ������ƛƛ�Ʀ�#��!�ƛƛ������ $�ƗƜ�Ʀ��� $�
ƗƜ�Ʀ����%�ƗƜŧ 


· ƋƗƒƓ�ƝƞƓƠƏƢƗƜƕ�ƢƓƛƞƓƠƏƢƣƠƓ�ƠƏƜƕƓ�Ū- �šŷ�ƢƝ���!šŷ�
ŦƆƣƕƕƓƒƗƨƓƒ��-Ÿŧ���$!šŷŦƆƓƕƣƚƏƠŧū 


· ŵƂƇŽŨƉƀŠ�"��"$-��ƏƜƒ�ŷŵƂŨŷƇŵŝ�ŷ�����ƂƝ��"��"$-�� 


ƆƓƑƝƕƜƗƨƓƒ��ŸŽƂ�ƊŸŹŞ��$"$-�Ũŵ������#�ŦŹƂ"��"$-����� Ũ 


ŵ������#ŧ 


· ŽƇƃŠŠ�%����ƏƜƒ�ŽƇƃ�� ����ƑƓƠƢƗƔƗƓƒ�ƛƏƜƣƔƏƑƢƣƠƗƜƕ�
ƔƏƑƗƚƗƢƗƓơ 


źƓƏƢƣƠƓơ 


ŸŵƈŵƇżŹŹƈ 


"ŵ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ��ƂƝƜ-ŽơƝƚƏƢƓƒ�Ÿŷ-


Ÿŷ�ƄƝƥƓƠ�ƁƝƒƣƚƓơ 
�ƊƒƑ�-�� � ƊƒƑ�ƗƜƞƣƢ����"ƊƒƑ�ƢƝ�!�!ƊƒƑ�ƝƣƢƞƣƢ��"ŵ�ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ 


ƈƖƓ�"ŵ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ��ƞƝƥƓƠ�ƛƝƒƣƚƓơ�


ƏƠƓ� ƜƝƜ-ƗơƝƚƏƢƓƒ� ƒƑ-ƒƑ� ƑƝƜƤƓƠƢƓƠơ� ƢƖƏƢ� ƑƏƜ�


ƒƓƚƗƤƓƠ� ƣƞ� ƢƝ� "ŵ� ƝƔ� ƝƣƢƞƣƢ� ƑƣƠƠƓƜƢ�� � ƈƖƓơƓ�


ƛƝƒƣƚƓơ�ƝƞƓƠƏƢƓ�ƝƤƓƠ�Ə�ƥƗƒƓ� ƠƏƜƕƓ�ƝƔ� ƗƜƞƣƢ�


ƤƝƚƢƏƕƓ� ŦƊŽƂ� É� �ƊƒƑ-� � ƊƒƑŧ� ƏƜƒ� ƞƠƝƤƗƒƓ� Ə�


ƞƠƓƑƗơƓƚƧ� ƠƓƕƣƚƏƢƓƒ� ƝƣƢƞƣƢ� ƤƝƚƢƏƕƓ� ƔƠƝƛ�


��"ƊƒƑ� ƢƝ� !�!ƊƒƑ�� ƞƠƝƕƠƏƛƛƏƐƚƓ� ƤƗƏ� ƏƜ�


ƓƦƢƓƠƜƏƚ� ƠƓơƗơƢƝƠ�� � źƓƏƢƣƠƓơ� ƗƜƑƚƣƒƓ� ƠƓƛƝƢƓ�


ƃƜŨƃƔƔ�� ƏƒƘƣơƢƏƐƚƓ� ƝƣƢƞƣƢ� ƤƝƚƢƏƕƓ�� ƝƤƓƠ�


ƑƣƠƠƓƜƢ�ƏƜƒ�ƝƤƓƠ�ƢƓƛƞƓƠƏƢƣƠƓ�ƞƠƝƢƓƑƢƗƝƜ��ƈƖƓ�


ƈƣƜƏƐƚƓ� ƀƝƝƞƈƁ� ƔƓƏƢƣƠƓ� ƏƚƚƝƥơ� ƢƖƓ� ƣơƓƠ� ƢƝ�


ƝƞƢƗƛƗƨƓ� ƢƖƓ� ƒƧƜƏƛƗƑ� ƠƓơƞƝƜơƓ� ƝƔ� ƢƖƓ�


ƑƝƜƤƓƠƢƓƠ� ƢƝ� ƛƏƢƑƖ� ƢƖƓ� ƚƝƏƒ� ƥƗƢƖ� ƠƓƒƣƑƓƒ�


ƏƛƝƣƜƢ� ƝƔ� ƝƣƢƞƣƢ� ƑƏƞƏƑƗƢƏƜƑƓ� ƚƓƏƒƗƜƕ� ƢƝ�


ơƏƤƗƜƕơ�ƝƜ�ƑƝơƢ�ƏƜƒ�ƄƋŶ�ƏƠƓƏ� 


ŵƞƞƚƗƑƏƢƗƝƜơ 


· ŸƗơƢƠƗƐƣƢƓƒ�ƞƝƥƓƠ�ƏƠƑƖƗƢƓƑƢƣƠƓơ · ƇƓƠƤƓƠơ�ƏƜƒ�ơƢƝƠƏƕƓ�ƏƞƞƚƗƑƏƢƗƝƜơ 


· ŽƜƢƓƠƛƓƒƗƏƢƓ�Ɛƣơ�ƤƝƚƢƏƕƓ�ƏƞƞƚƗƑƏƢƗƝƜơ · ƂƓƢƥƝƠƙƗƜƕ�ƓƟƣƗƞƛƓƜƢ 


· ƈƓƚƓƑƝƛƛƣƜƗƑƏƢƗƝƜơ�ƓƟƣƗƞƛƓƜƢ · ŽƜƒƣơƢƠƗƏƚ�ƓƟƣƗƞƛƓƜƢ 


ƆƝżƇ�ŷƝƛƞƚƗƏƜƢ 


Š�����Ɖƀ�Ɨơ�Ə�ƠƓƕƗơƢƓƠƓƒ�ƢƠƏƒƓƛƏƠƙ�ƝƔ�ƉƜƒƓƠƥƠƗƢƓƠơ�ƀƏƐƝƠƏƢƝƠƗƓơ��ŽƜƑ� 
ŝ������ŷƇŵ�Ɨơ�Ə�ƠƓƕƗơƢƓƠƓƒ�ƢƠƏƒƓƛƏƠƙ�ƝƔ�ŷƏƜƏƒƗƏƜ�ƇƢƏƜƒƏƠƒơ�ŵơơƝƑƗƏƢƗƝƜ� 
Ş������ƊŸŹ�Ɨơ�Ə�ƢƠƏƒƓƛƏƠƙ�ƝƔ�ƊƓƠƐƏƜƒ�ŸƓƣƢơƑƖƓƠ�ŹƚƓƙƢƠƝƢƓƑƖƜƗƙƓƠ�Ɠ�Ɗ� 


ŠŠ���ŽƇƃ�Ɨơ�Ə�ƠƓƕƗơƢƓƠƓƒ�ƢƠƏƒƓƛƏƠƙ�ƝƔ�ƢƖƓ�ŽƜƢƓƠƜƏƢƗƝƜƏƚ�ƃƠƕƏƜƗƨƏƢƗƝƜ�ƝƔ�ƇƢƏƜƒƏƠƒơ 







 


 


ƄƏƕƓ��   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ 


ŵƐơƝƚƣƢƓ�ƁƏƦƗƛƣƛ�ƆƏƢƗƜƕơ 


ƇƢƠƓơơƓơ� ƗƜ� ƓƦƑƓơơ� ƝƔ� ƢƖƓ� ƏƐơƝƚƣƢƓ� ƛƏƦƗƛƣƛ� ƠƏƢƗƜƕơ� ƑƏƜ� ƑƏƣơƓ� ƞƓƠƛƏƜƓƜƢ� ƒƏƛƏƕƓ� ƢƝ� ƢƖƓ� ƒƓƤƗƑƓ�� ƈƖƓơƓ� ƏƠƓ�


ƏƐơƝƚƣƢƓ�ơƢƠƓơơ�ƠƏƢƗƜƕơ�ƝƜƚƧ��ƔƣƜƑƢƗƝƜƏƚ�ƝƞƓƠƏƢƗƝƜ�ƝƔ�ƢƖƓ�ƒƓƤƗƑƓ� Ɨơ�ƜƝƢ� ƗƛƞƚƗƓƒ�ƏƢ�ƢƖƓơƓ�ƝƠ�ƏƜƧ�ƝƢƖƓƠ�ƑƝƜƒƗƢƗƝƜơ� ƗƜ�


ƓƦƑƓơơ� ƝƔ� ƢƖƝơƓ�ƕƗƤƓƜ� ƗƜ� ƢƖƓ�ƝƞƓƠƏƢƗƝƜơ� ơƓƑƢƗƝƜơ� ƝƔ� ƢƖƓ�ƒƏƢƏ� ơƖƓƓƢ�� ŹƦƞƝơƣƠƓ� ƢƝ� ƏƐơƝƚƣƢƓ�ƛƏƦƗƛƣƛ� ƠƏƢƗƜƕơ� ƔƝƠ�


ƓƦƢƓƜƒƓƒ�ƞƓƠƗƝƒơ�ƑƏƜ�ƏƒƤƓƠơƓƚƧ�ƏƔƔƓƑƢ�ƢƖƓ�ƒƓƤƗƑƓ�ƠƓƚƗƏƐƗƚƗƢƧ� 


ƄƏƠƏƛƓƢƓƠ ƇƧƛƐƝƚ ƁƗƜ ƁƏƦ ƉƜƗƢ 


ŽƜƞƣƢ�ƊƝƚƢƏƕƓ���ŷƝƜƢƗƜƣƝƣơ ƊŽƂ -��� �! ƊƒƑ 


ƃƞƓƠƏƢƗƜƕ�ŵƛƐƗƓƜƢ�ƈƓƛƞƓƠƏƢƣƠƓ 


ŦƇƓƓ�ƈƖƓƠƛƏƚ�ŷƝƜơƗƒƓƠƏƢƗƝƜơ�ƇƓƑƢƗƝƜŧ ƈŵ - � $! šŷ 


ƇƢƝƠƏƕƓ�ƈƓƛƞƓƠƏƢƣƠƓ�  ƈơƢƕ -!! ��! šŷ 


ŸƓƤƗƑƓ 


ŵƚƚ 


ŵƚƚ 


ŵƚƚ 


ŠƇƢƏƜƒƏƠƒ�ƁƝƒƣƚƓ�ƜƓƓƒơ����ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�Ɣƣƚƚ�ƚƝƏƒ��- �šŷ��-#$ƇƆƎ�ƤƓƠơƗƝƜ�ƜƓƓƒơ���!ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�Ɣƣƚƚ�ƚƝƏƒ���- ��̖ŷ�ƢƝ�-�"�̖ŷ�ƏƜƒ����ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�


Ɣƣƚƚ�ƚƝƏƒ��-�"šŷ�ƢƝ���!šŷ 


ŹƚƓƑƢƠƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ 


ƉƜƚƓơơ�ƝƢƖƓƠƥƗơƓ�ƗƜƒƗƑƏƢƓƒ��ơƞƓƑƗƔƗƑƏƢƗƝƜơ�ƏƞƞƚƧ�ƝƤƓƠ�Əƚƚ�ƝƞƓƠƏƢƗƜƕ�ƗƜƞƣƢ�ƤƝƚƢƏƕƓ��ƠƓơƗơƢƗƤƓ�ƚƝƏƒ��ƏƜƒ�ƢƓƛƞƓƠƏƢƣƠƓ�


ƑƝƜƒƗƢƗƝƜơ� 


ŽƂƄƉƈ 


ƄƏƠƏƛƓƢƓƠ ŸƓƤƗƑƓ ƇƧƛƐƝƚ ƁƗƜ ƈƧƞ ƁƏƦ ƉƜƗƢ 


ƃƞƓƠƏƢƗƜƕ�ŽƜƞƣƢ�ƊƝƚƢƏƕƓ ŵƚƚ ƊŽƂ �Š — � �  ƊƒƑ 


ƁƏƦƗƛƣƛ�ŽƜƞƣƢ�ŷƣƠƠƓƜƢ�� 


��ŦƊŽƂÉ�Ɗ�ƢƝ�� Ɗ��ŽƃÉŽƃ��ƛƏƦ�ŧ 
ŵƚƚ�  ŽŽƂ�ƛƏƦ�   �   �  !�"�  


ŽƜƞƣƢ�ƂƝ�ƀƝƏƒ�ŷƣƠƠƓƜƢ 


���ŦƊŽƂ�É�����ƊƒƑ��Žƃ�É����ƛƝƒƣƚƓ�ƓƜƏƐƚƓƒŧ 


Ɗƃ�ơƓƢ�É���"�ƊƒƑ ŽŽƂ�ƂƝ�ƚƝƏƒ   �!   ƛŵ 


Ɗƃ�ơƓƢ�É�!ƊƒƑ ŽŽƂ�ƂƝ�ƚƝƏƒ   !!   ƛŵ 


ŽƜƞƣƢ�ƇƢƏƜƒ-ƐƧ�ŷƣƠƠƓƜƢ 


��ŦƊŽƂ�É�����ƊƒƑ��ƛƝƒƣƚƓ�ƒƗơƏƐƚƓƒŧ ŵƚƚ ŽŽƂ�ơƢƏƜƒ-ƐƧ   ��"!   ƛŵ 


ŽƜƠƣơƖ�ƈƠƏƜơƗƓƜƢ ŵƚƚ Ž�Ƣ     � ŵ�ơ 


ŽƜƞƣƢ�ƆƓƔƚƓƑƢƓƒ�ƆƗƞƞƚƓ�ŷƣƠƠƓƜƢ��ƞƓƏƙ-ƢƝ-ƞƓƏƙ 


Ŧ!żƨ�ƢƝ���Ɓżƨ���ιż�ơƝƣƠƑƓ�ƗƛƞƓƒƏƜƑƓ��ƊŽƂ�É��ƢƝ�


� Ɗ��ŽƃÉ�ŽƃƛƏƦ���ƇƓƓ�ƈƓơƢ�ŷƝƜƔƗƕƣƠƏƢƗƝƜơŧ 


ŵƚƚ     ��   ƛŵƞ-ƞ 


ŽƜƞƣƢ�ƆƗƞƞƚƓ�ƆƓƘƓƑƢƗƝƜ�Ŧ���żƨŧ ŵƚƚ     -"�   ƒŶ 


ŵƒƑ�  







 


 


ƄƏƕƓ��   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ŹƚƓƑƢƠƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦŷƝƜƢƗƜƣƓƒŧ 


ƄƏƠƏƛƓƢƓƠ ŸƓƤƗƑƓ ƇƧƛƐƝƚ ƁƗƜ ƈƧƞ ƁƏƦ ƉƜƗƢ 


ƃƣƢƞƣƢ�ƊƝƚƢƏƕƓ�ƇƓƢ-ƞƝƗƜƢ�ŦƥƗƢƖ������ƢƝƚƓƠƏƜƑƓ�ƔƝƠ�ƓƦƢƓƠƜƏƚ�


ƠƓơƗơƢƝƠ�ƣơƓƒ�ƢƝ�ơƓƢ�ƝƣƢƞƣƢ�ƤƝƚƢƏƕƓŧ 
ŵƚƚ Ɗƃ��ơƓƢ �-���   Å��� ��Ɗƃ��ơƓƢ 


ƃƣƢƞƣƢ�ƊƝƚƢƏƕƓ�ŦƃƤƓƠ�Əƚƚ�ƝƞƓƠƏƢƗƜƕ�ƗƜƞƣƢ�ƤƝƚƢƏƕƓ��ƠƓơƗơƢƗƤƓ�


ƚƝƏƒ��ƏƜƒ�ƢƓƛƞƓƠƏƢƣƠƓ�ƑƝƜƒƗƢƗƝƜơ�ƣƜƢƗƚ�ƓƜƒ�ƝƔ�ƚƗƔƓŧ 
ŵƚƚ Ɗƃ��ơƓƢ -��� — Å��� ��Ɗƃ��ơƓƢ 


ŵƒƘƣơƢƛƓƜƢ�ƆƏƜƕƓ�ŦơƓƚƓƑƢƓƒ�ƐƧ�ƏƜ�ƓƦƢƓƠƜƏƚ�ƠƓơƗơƢƝƠŧ 


ŦƇƝƛƓ�ƝƣƢƞƣƢ�ƤƝƚƢƏƕƓơ�ƛƏƧ�ƜƝƢ�ƐƓ�ƞƝơơƗƐƚƓ�ƒƓƞƓƜƒƗƜƕ�ƝƜ�


ƢƖƓ�ƗƜƞƣƢ�ƤƝƚƢƏƕƓ�–�ơƓƓ�źƓƏƢƣƠƓ�ŸƓơƑƠƗƞƢƗƝƜơ�ƇƓƑƢƗƝƜŧ 


ŵƚƚ Ɗƃ ��"   !�! ƊƒƑ 


ƆƓƛƝƢƓ�ƇƓƜơƓ�ƆƏƜƕƓ ŵƚƚ       ��! ƊƒƑ 


ƃƣƢƞƣƢ�ƆƓƕƣƚƏƢƗƝƜ�ŦƔƝƠ�Ɗƃ�â���!ƊƒƑŧ             


ƀƗƜƓ�ŦƊŽƂÉƊŽƂ��ƛƗƜ�ƢƝ�ƊŽƂ��ƛƏƦŧ ŵƚƚ     — Å��  ��Ɗƃ��ơƓƢ 


ƀƝƏƒ�ŦŽƃÉŽƃ��ƛƗƜ�ƢƝ�Žƃ��ƛƏƦŧ ŵƚƚ     — �� ƛƊ 


ƃƣƢƞƣƢ�ƆƓƕƣƚƏƢƗƝƜ�ŦƔƝƠ�Ɗƃ�ß���!ƊƒƑŧ             


ƀƗƜƓ�ŦƊŽƂÉƊŽƂ��ƛƗƜ�ƢƝ�ƊŽƂ��ƛƏƦŧ ŵƚƚ     — ! ƛƊ 


ƀƝƏƒ�ŦŽƃÉŽƃ��ƛƗƜ�ƢƝ�Žƃ��ƛƏƦŧ ŵƚƚ     — �� ƛƊ 


ƈƓƛƞƓƠƏƢƣƠƓ�ŦƈƠƓƔÉƈŵ��ƛƗƜ�ƢƝ�ƈŵ��ƛƏƦŧ ŵƚƚ     — ��  ��Ɗƃ��ơƓƢ 


ƃƣƢƞƣƢ�ƆƗƞƞƚƓ�ƏƜƒ�ƂƝƗơƓ�ƝƜ�ƜƝƛƗƜƏƚ�ƝƣƢƞƣƢ             


ŦƊŽƂÉƊŽƂ��ƜƝƛ�ƏƜƒ�ŽƃÉŽƃ��ƛƗƜ�ƢƝ�Žƃ��ƛƏƦ�ŷƝ�É����ιź�ŨŨ����ιź�


ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠơŧ 
            


�ƄƓƏƙ-ƢƝ-ƄƓƏƙ�Ŧ!żƨ�ƢƝ���Ɓżƨ�ƐƏƜƒƥƗƒƢƖŧ ŵƚƚ   — !� ��� ƛƊƞƙ-ƞƙ 


�ƆƁƇ�Ŧ!żƨ�ƢƝ���Ɓżƨ�ƐƏƜƒƥƗƒƢƖŧ ŵƚƚ     �� �$ ƛƊƠƛơ 


ŹƦƢƓƠƜƏƚ�ŷƏƞƏƑƗƢƏƜƑƓ�             


ƋƗƢƖƝƣƢ�ƢƖƓ�ƈƣƜƏƐƚƓ�ƀƝƝƞƈƁ             


����ŹƇƆ�â���ƛέ ŵƚƚ ŷƃ��ƛƏƦ �� — �� ιź 


ƋƗƢƖ�ƢƖƓ�ƈƣƜƏƐƚƓ�ƀƝƝƞƈƁ             


����ŹƇƆ�â���!�ƛέ ŵƚƚ ŷƃ��ƛƏƦ �� — ���� ιź 


����ŹƇƆ�â����ƛέ ŵƚƚ ŷƃ��ƛƏƦ �� — ���� ιź 


ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�ŦƗƜ�ƓƗƢƖƓƠ�ơƗƜƙ�ƝƠ�ơƝƣƠƑƓ�ƛƝƒƓŧ ŵƚƚ ŽƝ �   " ŵƒƑ 


ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�ƀƗƛƗƢ�ŽƜƑƓƞƢƗƝƜ�ŦżƗƑƑƣƞ�ƁƝƒƓŧ 


����ŦƑƣƠƠƓƜƢ�ƚƗƛƗƢ�ƒƝƓơ�ƜƝƢ�ƝƞƓƠƏƢƓ�ƗƜ�ơƗƜƙ�ƛƝƒƓŧ 
ŵƚƚ Žƃ��ƚƗƛ   ���   ��ŽƝ�ƛƏƦ 


ƃƣƢƞƣƢ�ƇƖƝƠƢ-ŷƗƠƑƣƗƢ�ŷƣƠƠƓƜƢ ŵƚƚ Žƃ��ơŨƑ   ��#!   ŵƠƛơ 


ŦƊƃá�!�ƛƊŧ�Ŧ�żƗƑƑƣƞ�ƁƝƒƓ�ŧ             


ŹƔƔƗƑƗƓƜƑƧ 
Ɗƃ�ơƓƢ�É���"ƊƒƑ


Ŧ$ƊƗƜŧ 
δ   #%   � 


ƊŽƂÉ���ƊƒƑ��ƈŵÉ�!šŷ Ɗƃ��ơƓƢ�É����ƊƒƑ δ   $"   � 


ŽƃÉŽƃ��ƛƏƦ���ƊƃÉ�Ɗƃ�ơƓƢ Ɗƃ�ơƓƢ�É���$ƊƒƑ δ   $%   � 


  Ɗƃ�ơƓƢ�É���!ƊƒƑ δ   %�   � 


  Ɗƃ�ơƓƢ�É����ƊƒƑ δ   %�   � 


  Ɗƃ�ơƓƢ�É�!��ƊƒƑ δ   %    � 


ƇƥƗƢƑƖƗƜƕ�źƠƓƟƣƓƜƑƧ ŵƚƚ Ɣơƥ — "�� — ƙżƨ 


ƃƉƈƄƉƈ       


�ŹƦƢƓƠƜƏƚ�ƑƏƞƏƑƗƢƝƠơ�ƛƏƧ�ƠƓƟƣƗƠƓ�ƣơƗƜƕ�ƢƖƓ�ƜƓƥ�ƈƣƜƏƐƚƓ�ƀƝƝƞƈƁ�ƔƓƏƢƣƠƓ�ƢƝ�ƓƜơƣƠƓ�ƢƖƏƢ�ƢƖƓ�ƛƝƒƣƚƓ�Ɨơ�ơƢƏƐƚƓ�Əơ�ƥƓƚƚ�Əơ�ƕƓƢƢƗƜƕ�ƢƖƓ�ƐƓơƢ�ƢƠƏƜơƗƓƜƢ�ƠƓơƞƝƜơƓ��ƇƓƓ�ƢƖƓ���


ƈƣƜƏƐƚƓ�ƀƝƝƞƈƁ�ơƓƑƢƗƝƜ�ƔƝƠ�ƒƓƢƏƗƚơ� 


ŻƓƜƓƠƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ 


ƄƏƠƏƛƓƢƓƠ ŸƓƤƗƑƓ ƁƗƜ ƈƧƞ ƁƏƦ ƉƜƗƢ 


ŷƏƚƑƣƚƏƢƓƒ�ƁƈŶź�ŦŽƃÉ��$Žƃ��ƛƏƦ��ƈŵÉ �šŷŧ�ƈƓƚƓƑƝƠƒƗƏ�ŽơơƣƓ���


ƁƓƢƖƝƒ���ŷƏơƓ�� 
ŵƚƚ   �$�!%!�#%#   żƝƣƠơ 


ƋƓƗƕƖƢ   — ����Ŧ��� �ŧ — ƕ�ŦƝƨ�ŧ 







 


 


ƄƏƕƓ�    


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


źƓƏƢƣƠƓ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ 


ƉƜƚƓơơ�ƝƢƖƓƠƥƗơƓ� ƗƜƒƗƑƏƢƓƒ��ơƞƓƑƗƔƗƑƏƢƗƝƜơ�ƏƞƞƚƧ�ƝƤƓƠ�Əƚƚ�ƝƞƓƠƏƢƗƜƕ� ƗƜƞƣƢ�ƤƝƚƢƏƕƓ�� ƠƓơƗơƢƗƤƓ� ƚƝƏƒ��ƏƜƒ�ƢƓƛƞƓƠƏƢƣƠƓ�


ƑƝƜƒƗƢƗƝƜơ��ƇƓƓ�źƓƏƢƣƠƓ�ŸƓơƑƠƗƞƢƗƝƜơ�ƔƝƠ�ƏƒƒƗƢƗƝƜƏƚ�ƗƜƔƝƠƛƏƢƗƝƜ� 


ƄƏƠƏƛƓƢƓƠ ŸƓƤƗƑƓ ƇƧƛƐƝƚ ƁƗƜ ƈƧƞ ƁƏƦ ƉƜƗƢ 


ƃƜŨƃƔƔ�ƇƗƕƜƏƚ�ŽƜƢƓƠƔƏƑƓ             


ŦƊŽƂÉƊŽƂ��ƛƗƜ�ƢƝ�ƊŽƂ��ƛƏƦ���ƝƞƓƜ�ƑƝƚƚƓƑƢƝƠ�ƝƠ�ƓƟƣƗƤƏƚƓƜƢ�             


ƇƗƕƜƏƚ�ƠƓƔƓƠƓƜƑƓƒ�ƢƝ�ŻƂŸŧ             


ŸƓƤƗƑƓ�Ɨơ�ƥƗƢƖ�ơƣƔƔƗƦ�Ȣ ȣ�–�ƄƝơƗƢƗƤƓ�ƀƝƕƗƑ�ŦƇƓƓ�ƃƠƒƓƠƗƜƕ�


ŽƜƔƝƠƛƏƢƗƝƜŧ 
            


���ƀƝƕƗƑ�żƗƕƖ�ŦƁƝƒƣƚƓ�ƃƂŧ             


����������ŽƜƞƣƢ�żƗƕƖ�ŷƣƠƠƓƜƢ ŵƚƚ ŽŽż   — � ƛŵ 


����������ŽƜƞƣƢ�żƗƕƖ�ƊƝƚƢƏƕƓ ŵƚƚ ƊŽż ��� — ƊŽƂ�ƛƏƦ Ɗ 


���ƀƝƕƗƑ�ƀƝƥ�ŦƁƝƒƣƚƓ�ƃźźŧ             


����������ŽƜƞƣƢ�ƀƝƥ�ŷƣƠƠƓƜƢ ŵƚƚ ŽŽƀ — — �� ιŵ 


����������ŽƜƞƣƢ�ƀƝƥ�ƊƝƚƢƏƕƓ ŵƚƚ ƊŽƀ -��� — ��� Ɗ 


ŸƓƤƗƑƓ�ŷƝƒƓ�ƥƗƢƖ�ƜƝ�ơƣƔƔƗƦ�–�ƂƓƕƏƢƗƤƓ�ƀƝƕƗƑ�ŦƇƓƓ�ƃƠƒƓƠƗƜƕ�


ŽƜƔƝƠƛƏƢƗƝƜŧ 
            


ŦƃƜŨƃźź�ƞƗƜ�Ɨơ�ƝƞƓƜ�ƑƝƚƚƓƑƢƝƠŨƒƠƏƗƜ�ƚƝƕƗƑ�ƗƜƞƣƢ�ƥƗƢƖ             


�ƓƦƢƓƠƜƏƚ�ƞƣƚƚ-ƣƞ�ƠƓơƗơƢƝƠ��ơƗƕƜƏƚ�ƠƓƔƓƠƓƜƑƓƒ�ƢƝ�ŻƂŸŧ             


���ƀƝƕƗƑ�żƗƕƖ�ŦƁƝƒƣƚƓ�ƃźźŧ             


�����������ŽƜƞƣƢ�żƗƕƖ�ŷƣƠƠƓƜƢ ŵƚƚ ŽŽż — — � ƛŵ 


�����������ŽƜƞƣƢ�żƗƕƖ�ƊƝƚƢƏƕƓ ŵƚƚ ƊŽż ��� — ƊŽƂ��ƛƏƦ ƊƒƑ 


���ƀƝƕƗƑ�ƀƝƥ�ŦƁƝƒƣƚƓ�ƃƂŧ             


�����������ŽƜƞƣƢ�ƚƝƥ�ŷƣƠƠƓƜƢ ŵƚƚ ŽŽƀ — — �� ιŵ 


�����������ŽƜƞƣƢ�ƀƝƥ�ƊƝƚƢƏƕƓ ŵƚƚ ƊŽƀ -��� — ��  ƊƒƑ 


ƈƣƠƜ-ƃƜ�ŸƓƚƏƧ�ƏƜƒ�ƆƗơƓ�ƈƗƛƓơ             


ŦƊŽƂÉƊŽƂ��ƜƝƛ��ŽƃÉŽƃ��ƛƏƦ���Ɗƃ��ƢƝ�ƥƗƢƖƗƜ�Ç���ƝƔ�ơƢƓƏƒƧ�ơƢƏƢƓŧ             


��ŷƏơƓ����ƃƜŨƃƔƔ�ƗƜƞƣƢ�Ɨơ�ƓƜƏƐƚƓƒ�ƏƜƒ�ƢƖƓƜ�ƗƜƞƣƢ�ƞƝƥƓƠ�Ɨơ 


��ƏƞƞƚƗƓƒ�ŦƒƓƚƏƧ�ƔƠƝƛ�ƗƜơƢƏƜƢ�ƏƢ��ƥƖƗƑƖ�ƊŽƂ�É�ƊŽƂ��ƛƗƜ�ƣƜƢƗƚ�ƊƝ�É 


������ƝƔ�ƊƝ��ơƓƢŧ 


ŵƚƚ ƈƒƓƚƏƧ — " — ƛơƓƑ 


��ŷƏơƓ����ŽƜƞƣƢ�ƞƝƥƓƠ�Ɨơ�ƏƞƞƚƗƓƒ�ƔƝƠ�ƏƢ�ƚƓƏơƢ�ƝƜƓ�ơƓƑƝƜƒ�ƏƜƒ 


��ƢƖƓƜ�ƢƖƓ�ƃƜŨƃƔƔ�ƗƜƞƣƢ�Ɨơ�ƓƜƏƐƚƓƒ�ŦƒƓƚƏƧ�ƔƠƝƛ�ƗƜơƢƏƜƢ�ƏƢ 


��ƥƖƗƑƖ�ƊƝƜŨƃƔƔ�Ɨơ�ƓƜƏƐƚƓƒ�ƣƜƢƗƚ�ƊƝ�É�������ƝƔ�ƊƝ��ơƓƢŧ 


ŵƚƚ ƈƒƓƚƏƧ — ! — ƛơƓƑ 


��ƃƣƢƞƣƢ�ƤƝƚƢƏƕƓ�ƆƗơƓ�ƢƗƛƓ�ŦƢƗƛƓ�ƔƝƠ�ƊƝ�ƢƝ�ƠƗơƓ�ƔƠƝƛ 


������ƝƔ�ƊƝ��ơƓƢ�ƢƝ�%���ƝƔ�ƊƝ��ơƓƢŧ 
ŵƚƚ ƈƠƗơƓ — � — ƛơƓƑ 


ƃƣƢƞƣƢ�ƤƝƚƢƏƕƓ�ƝƤƓƠơƖƝƝƢ�Ŧƈŵ�É��!
Ɲŷ         ��� ��Ɗƃ��ơƓƢ 


ƊŽƂÉ�ƊŽƂ��ƛƗƜ�ƢƝ�ƊŽƂ��ƛƏƦ�Žƃ�É�Žƃ��ƛƗƜ��ƢƝ�Žƃ��ƛƏƦŧ             


ƋƗƢƖ�ƝƠ�ƥƗƢƖƝƣƢ�ƛƏƦƗƛƣƛ�ƓƦƢƓƠƜƏƚ�ƑƏƞƏƑƗƢƏƜƑƓ             


ƃƤƓƠ�ƈƓƛƞƓƠƏƢƣƠƓ�ƄƠƝƢƓƑƢƗƝƜ 
ŵƚƚ�  ƈƠƓƔ�   �  � !�   �  


ŦƇƓƓ�ƈƖƓƠƛƏƚ�ŷƝƜơƗƒƓƠƏƢƗƝƜơ�ơƓƑƢƗƝƜŧ 


ŽƜƞƣƢ�ƉƜƒƓƠƤƝƚƢƏƕƓ�ƀƝƑƙƝƣƢ�       


ƈƣƠƜ-ƝƜ�ƈƖƠƓơƖƝƚƒ� ŵƚƚ    ���Ũ��!Ś ƊƒƑ 


ƈƣƠƜ-ƝƔƔ�ƈƖƠƓơƖƝƚƒ� ŵƚƚ   �  ƊƒƑ 


żƧơƢƓƠƓơƗơ� ŵƚƚ   ���  ƊƒƑ 


ƄŻƃƃŸ�ŦƄƝƥƓƠ�ŻƝƝƒŧ�       


ƇƗƕƜƏƚ�ŽƜƢƓƠƔƏƑƓ�ƃƞƓƜ�ŸƠƏƗƜ��ƊơƣƞƞƚƧ�d�!ƊŸŷ�       


ƃƤƓƠƤƝƚƢƏƕƓ�ƢƖƠƓơƖƝƚƒ�ƔƝƠ�ƄŻƃƃŸ�    ����!  �Ɗƃ��ơƓƢ� 


ƉƜƒƓƠƤƝƚƢƏƕƓ�ƢƖƠƓơƖƝƚƒ�ƔƝƠ�ƄŻƃƃŸ�    $#�!  �Ɗƃ��ơƓƢ� 


ƄƣƚƚƒƝƥƜ�ƠƓơƗơƢƏƜƑƓ�ƝƔ��ƄŻƃƃŸ�ƞƗƜ� ŵƚƚ   ��  W  
ƇƗƜƙ�ƑƣƠƠƓƜƢ�ƑƏƞƏƐƗƚƗƢƧ�ƗƜƢƝ�ƄŻƃƃŸ�ƞƗƜ� ŵƚƚ    ! ƛŵ� 


šŷ�  


Ś�ƇƢƏƜƒƏƠƒ�ƁƝƒƣƚƓ�ƜƓƓƒơ����ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�Ɣƣƚƚ�ƚƝƏƒ��- ��̖ŷ��-#$ƇƆƎ�ƤƓƠơƗƝƜ�ƜƓƓƒơ���!ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�Ɣƣƚƚ�ƚƝƏƒ��- ��̖ŷ�ƢƝ�-�"�̖ŷ�ƏƜƒ����ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�Ɣƣƚƚ�


ƚƝƏƒ��-�"šŷ�ƢƝ���!šŷ 







 


 


ƄƏƕƓ�!   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ŷƖƏƠƏƑƢƓƠƗơƢƗƑ�ŷƣƠƤƓơ� 


ƈƖƓ�ƔƝƚƚƝƥƗƜƕ�ƔƗƕƣƠƓơ�ƞƠƝƤƗƒƓ�ƢƧƞƗƑƏƚ�ƑƖƏƠƏƑƢƓƠƗơƢƗƑơ�ƔƝƠ�ƢƖƓ�"ŵ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ�ƏƢ���"ƊƝ�ƏƜƒ��!Ɲŷ��� 
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ƃƉƈƄƉƈ�ŷƉƆƆŹƂƈ��Žƃ�Ŧŵŧ� ŵƁŶŽŹƂƈ�ƈŹƁƄŹƆŵƈƉƆŹ��ƈŵ�
ƃŷ� 


ƈŽƁŹ��Ƣ�Ŧ�ćơŨƒƗƤŧ� ƈŽƁŹ��Ƣ�Ŧ��ćơŨƒƗƤŧ� 


ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� 


źƗƕƣƠƓ����ŷƝƜƤƓƠƢƓƠ�ŹƔƔƗƑƗƓƜƑƧ�ƤƓƠơƣơ�ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�� 


źƗƕƣƠƓ����ƈƧƞƗƑƏƚ�ƝƣƢƞƣƢ�ƠƗƞƞƚƓ�ƏƜƒ�ƜƝƗơƓ�ŦŷƃÉ��ιź�ƑƓƠƏƛƗƑ��ƊŽƂ�É�$Ɗ��


ŽƝ�É�ŽƝ�ƛƏƦ��ŧ�� 
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�����ƏƢ�%ƊƗƜ��ŷƝƣƢ-�Ʀ #ƣźÅ Ʀ���ƣź��ŷƈƣƜƓ-��Ɯź��ƆƈƣƜƓ-�#$ 


źƗƕƣƠƓ����ŸƓƠƏƢƗƜƕ�ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�ƤƓƠơƣơ�ŵƛƐƗƓƜƢ�ƈƓƛƞƓƠƏƢƣƠƓ�ƏƜƒ�


ŵƗƠƔƚƝƥ�� 







 


 


ƄƏƕƓ�"   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ŷƖƏƠƏƑƢƓƠƗơƢƗƑ�ŷƣƠƤƓơ� 


ƈƖƓ�ƔƝƚƚƝƥƗƜƕ�ƔƗƕƣƠƓơ�ƞƠƝƤƗƒƓ�ƢƧƞƗƑƏƚ�ƑƖƏƠƏƑƢƓƠƗơƢƗƑơ�ƔƝƠ�ƢƖƓ�"ŵ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ�ƏƢ����ƊƝ�ƏƜƒ��!Ɲŷ��� 
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ƃƉƈƄƉƈ�ŷƉƆƆŹƂƈ��Žƃ�Ŧŵŧ� ŵƁŶŽŹƂƈ�ƈŹƁƄŹƆŵƈƉƆŹ��ƈŵ�
ƃŷ� 


ƈŽƁŹ��Ƣ�Ŧ�ćơŨƒƗƤŧ� ƈŽƁŹ��Ƣ�Ŧ��ćơŨƒƗƤŧ� 


ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� 


źƗƕƣƠƓ�#��ŷƝƜƤƓƠƢƓƠ�ŹƔƔƗƑƗƓƜƑƧ�ƤƓƠơƣơ�ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�� 
źƗƕƣƠƓ�$��ŸƓƠƏƢƗƜƕ�ƃƣƢƞƣƢ�ŷƣƠƠƓƜƢ�ƤƓƠơƣơ�ŵƛƐƗƓƜƢ�ƈƓƛƞƓƠƏƢƣƠƓ�ƏƜƒ�


ŵƗƠƔƚƝƥ�� 


źƗƕƣƠƓ�%��ƈƧƞƗƑƏƚ�ƝƣƢƞƣƢ�ƠƗƞƞƚƓ�ƏƜƒ�ƜƝƗơƓ�ŦŷƃÉ��ιź�ƑƓƠƏƛƗƑ��ƊŽƂ�É���Ɗ��


ŽƝ�É�ŽƝ�ƛƏƦ��ŧ�� 
źƗƕƣƠƓ�����ƈƠƏƜơƗƓƜƢ�ƆƓơƞƝƜơƓ�ƢƝ�ŸƧƜƏƛƗƑ�ƀƝƏƒ�ŷƖƏƜƕƓ�ƔƠƝƛ�!���ƢƝ�


�����ƏƢ���ƊƗƜ��ŷƝƣƢ-�Ʀ #ƣźÅ�Ʀ���ƣź��ŷƈƣƜƓ-��Ɯź��ƆƈƣƜƓ-�#$ 


źƗƕƣƠƓ�����ƈƧƞƗƑƏƚ�ƇƢƏƠƢ-ƣƞ�ƉơƗƜƕ�ƃƜŨƃƔƔ�ƊƝƚƢƏƕƓ�ŦŽƝ�É�ŽƝ�ƛƏƦŧ�� źƗƕƣƠƓ�����ƈƧƞƗƑƏƚ�ƇƢƏƠƢ-ƣƞ�ƉơƗƜƕ�ŽƜƞƣƢ�ƊƝƚƢƏƕƓ�ŦƊŽƂ�É���Ɗ��ŽƝ�É�ŽƝ�ƛƏƦŧ�� 
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ƄƏƕƓ�#   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ŷƖƏƠƏƑƢƓƠƗơƢƗƑ�ŷƣƠƤƓơ� 


ƈƖƓ�ƔƝƚƚƝƥƗƜƕ�ƔƗƕƣƠƓơ�ƞƠƝƤƗƒƓ�ƢƧƞƗƑƏƚ�ƑƖƏƠƏƑƢƓƠƗơƢƗƑơ�ƔƝƠ�ƢƖƓ�"ŵ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ�ƏƢ���$ƊƝ�ƏƜƒ��!Ɲŷ��� 
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ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� ƈŽƁŹ��Ƣ�Ŧ�ƛơŨƒƗƤŧ� 
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ƃƉƈƄƉƈ�ŷƉƆƆŹƂƈ��Žƃ�Ŧŵŧ� 
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ƄƏƕƓ�$   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 
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ƚƝƑƏƢƗƝƜơ�ƖƏƤƓ�ƢƝ�ƐƓ�ƞƠƝƤƗƒƓƒ�ƗƜ�ƢƖƓ�ƚƏƧƝƣƢ�� 


ŷƏƣƢƗƝƜ� –� ŸƝ� ƜƝƢ� ƑƝƜƜƓƑƢ� ƇŽŻŗŻƂŸ� ƢƝ� ŻƂŸ�


ƓƚơƓƥƖƓƠƓ�ƗƜ�ƢƖƓ�ƚƏƧƝƣƢ 


źƗƕƣƠƓ� !���ƀƏƧƝƣƢ�ƢƝ�ơƣƞƞƝƠƢ�ƓƗƢƖƓƠ�ŵƜƏƚƝƕ�ƝƠ�ŸƗƕƗƢƏƚ�ƄƗƑƝŸƀƧƜƦ�


ƝƜ�ƢƖƓ�ơƏƛƓ�ƞƏƒ� 







 


 


ƄƏƕƓ��!   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƆƓƑƝƛƛƓƜƒƓƒ�ƤƏƚƣƓơ�ƝƔ�ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ�ƔƝƠ�ƒƗƔƔƓƠƓƜƢ�


ƝƣƢƞƣƢ�ƑƏƞƏƑƗƢƝƠ�ƑƝƛƐƗƜƏƢƗƝƜơ�ƏƠƓ�ƕƗƤƓƜ�ƗƜ�ƈƏƐƚƓơ���


ƏƜƒ� ��� ƈƏƐƚƓ� �� ơƖƝƥơ� ƢƖƓ� ƠƓƑƝƛƛƓƜƒƓƒ� ƤƏƚƣƓơ� ƝƔ�


ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ�ƔƝƠ�ƒƗƔƔƓƠƓƜƢ�ƤƏƚƣƓơ�ƝƔ�ƑƓƠƏƛƗƑ�ƝƣƢƞƣƢ�


ƑƏƞƏƑƗƢƝƠơ�ƣƞ�ƢƝ�����ƣź�ƢƖƏƢ�ƛƗƕƖƢ�ƐƓ�ƜƓƓƒƓƒ�ƔƝƠ�ƏƜ�


ƏƞƞƚƗƑƏƢƗƝƜ� ƢƝ� ƛƓƓƢ� ƝƣƢƞƣƢ� ƠƗƞƞƚƓ� ƏƜƒ� ƜƝƗơƓ�


ƠƓƟƣƗƠƓƛƓƜƢơ��ƇƓƚƓƑƢƗƜƕ�ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ�ƏƑƑƝƠƒƗƜƕ�ƢƝ�


ƈƏƐƚƓ���ƥƗƚƚ�ƓƜơƣƠƓ�ơƢƏƐƚƓ�ƝƞƓƠƏƢƗƝƜ�ƝƔ�ƢƖƓ�ƛƝƒƣƚƓ�� 


ŽƜ�ƏƞƞƚƗƑƏƢƗƝƜơ�ƥƗƢƖ�ƢƗƕƖƢ�ƝƣƢƞƣƢ�ƤƝƚƢƏƕƓ�ƚƗƛƗƢơ�ƗƜ�ƢƖƓ�


ƞƠƓơƓƜƑƓ� ƝƔ� ƒƧƜƏƛƗƑ� ƑƣƠƠƓƜƢ� ƚƝƏƒƗƜƕ�� ƏƒƒƗƢƗƝƜƏƚ�


ƝƣƢƞƣƢ� ƑƏƞƏƑƗƢƏƜƑƓ� ƥƗƚƚ� ƐƓ� ƠƓƟƣƗƠƓƒ�� ƈƏƐƚƓ� �� ƚƗơƢơ�


ƠƓƑƝƛƛƓƜƒƓƒ�ƤƏƚƣƓơ�ƝƔ� �ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ� ƗƜ�ƝƠƒƓƠ�ƢƝ�


ƛƓƓƢ� ��� ƝƣƢƞƣƢ� ƤƝƚƢƏƕƓ� ƒƓƤƗƏƢƗƝƜ� ƚƗƛƗƢơ� ƔƝƠ� ơƝƛƓ�


ƑƝƛƛƝƜ�ƝƣƢƞƣƢ�ƤƝƚƢƏƕƓơ� ƗƜ�ƢƖƓ�ƞƠƓơƓƜƑƓ�ƝƔ�Ə��ŵ�ƢƝ�


"ŵ� ơƢƓƞ� ƑƖƏƜƕƓ� Ŧ!��� ƝƔ� Ɣƣƚƚ� ƚƝƏƒŧ�� ƥƗƢƖ� ƏƜ� ƗƜƞƣƢ�


ƤƝƚƢƏƕƓ�ƝƔ���Ɗ�� 


ƄƚƓƏơƓ� ƑƝƜƢƏƑƢ� ƧƝƣƠ� ŵŶŶ� ƢƓƑƖƜƗƑƏƚ� ƠƓƞƠƓơƓƜƢƏƢƗƤƓ� ƢƝ�


ƝƐƢƏƗƜ� ƛƝƠƓ� ƒƓƢƏƗƚơ� ƝƔ� ƢƖƗơ� ƔƓƏƢƣƠƓ� Əơ� ƥƓƚƚ� Əơ� ƔƝƠ�


ƕƣƗƒƓƚƗƜƓơ� ƝƜ� ƖƝƥ� ƢƝ� ơƓƚƓƑƢ� ƢƖƓ� ƠƗƕƖƢ� ƤƏƚƣƓ� ƝƔ�


ƓƦƢƓƠƜƏƚ� Ɔ-ŷ� ƢƝ� ƢƣƜƓ� ƢƖƓ� ƛƝƒƣƚƓ� ƔƝƠ� ƐƓơƢ� ƢƠƏƜơƗƓƜƢ�


ƞƓƠƔƝƠƛƏƜƑƓ� ƏƜƒ� ơƢƏƐƚƓ� ƝƞƓƠƏƢƗƝƜ� ƔƝƠ� ƝƢƖƓƠ� ƝƣƢƞƣƢ�


ƑƏƞƏƑƗƢƏƜƑƓ�ƤƏƚƣƓơ�ƝƠ�ƗƜƞƣƢ�ƤƝƚƢƏƕƓơ�ƝƢƖƓƠ�ƢƖƏƜ���Ɗ� 


ƈƖƓƠƛƏƚ�ŷƝƜơƗƒƓƠƏƢƗƝƜơ 


ƄƝƥƓƠ� ƛƝƒƣƚƓơ� ƝƞƓƠƏƢƓ� ƗƜ� Ə� ƤƏƠƗƓƢƧ� ƝƔ� ƢƖƓƠƛƏƚ�


ƓƜƤƗƠƝƜƛƓƜƢơ�� ƖƝƥƓƤƓƠ�� ơƣƔƔƗƑƗƓƜƢ� ƑƝƝƚƗƜƕ� ơƖƝƣƚƒ�


ƏƚƥƏƧơ�ƐƓ�ƞƠƝƤƗƒƓƒ�ƢƝ�ƖƓƚƞ�ƓƜơƣƠƓ�ƠƓƚƗƏƐƚƓ�ƝƞƓƠƏƢƗƝƜ��� 


ŷƝƜơƗƒƓƠƏƢƗƝƜơ� ƗƜƑƚƣƒƓ� ƏƛƐƗƓƜƢ� ƢƓƛƞƓƠƏƢƣƠƓ��


ƏƗƠƔƚƝƥ��ƛƝƒƣƚƓ�ƞƝƥƓƠ�ƒƗơơƗƞƏƢƗƝƜ��ƏƜƒ�ƢƖƓ�ƜƓƓƒ�ƔƝƠ�


ƗƜƑƠƓƏơƓƒ� ƠƓƚƗƏƐƗƚƗƢƧ�� ŵ� ƠƓƒƣƑƢƗƝƜ� ƗƜ� ƢƖƓ� ƝƞƓƠƏƢƗƜƕ�


ƢƓƛƞƓƠƏƢƣƠƓ�ƝƔ�ƢƖƓ�ƛƝƒƣƚƓ�ƥƗƚƚ� ƠƓơƣƚƢ� ƗƜ�ƏƜ� ƗƜƑƠƓƏơƓ�


ƗƜ� ƠƓƚƗƏƐƗƚƗƢƧ�� � ƈƖƓ� ƢƖƓƠƛƏƚ� ƒƏƢƏ� ƞƠƓơƓƜƢƓƒ� ƖƓƠƓ� Ɨơ�


ƐƏơƓƒ� ƝƜ� ƞƖƧơƗƑƏƚ� ƛƓƏơƣƠƓƛƓƜƢơ� ƢƏƙƓƜ� ƗƜ� Ə� ƥƗƜƒ�


ƢƣƜƜƓƚ�� � ƈƖƓ� ƢƓơƢ� ơƓƢ-ƣƞ� Ɨơ� ơƖƝƥƜ� ƗƜ�źƗƕƣƠƓ� #�� � ƈƖƓ�


ƞƠƓƔƓƠƠƓƒ� ƏƗƠƔƚƝƥ� ƒƗƠƓƑƢƗƝƜ� ƔƝƠ� ƢƖƓ� ƛƝƒƣƚƓ� Ɨơ� ƗƜ�


źƗƕƣƠƓ� $��� 


źƗƕƣƠƓ�� "��ŷƗƠƑƣƗƢ�ƒƗƏƕƠƏƛ�ơƖƝƥƗƜƕ�ƑƝƜƜƓƑƢƗƝƜ�ƝƔ�ƆƈƉƁŹ�ƏƜƒ�ŷƈƉƂŹ��ƢƝ�ƢƣƜƓ�


ƢƖƓ�ƑƝƜƢƠƝƚ�ƚƝƝƞ�ƝƔ�ƢƖƓ�ƛƝƒƣƚƓ� 


ŷƝ �Ʀ #ƛź �Ʀ #ƛź  Ʀ #ƛź "Ʀ #ƛź ��Ʀ #ƛź 


ƆƈƉƂŹ ��� �#� ��� �$� �$� 


ŷƈƉƂŹ "$�ƞź �$��ƞź ����ƞź  #��ƞź !"��ƞź 


ƈƏƐƚƓ����ŻƓƜƓƠƏƚ�ƠƓƑƝƛƛƓƜƒƓƒ�ƤƏƚƣƓơ�ƝƔ�ƝƔ�ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ��ƔƝƠ�ƊƗƜÉ��Ɗ�ƏƜƒ�


ƤƏƠƗƝƣơ�ƓƦƢƓƠƜƏƚ�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ƑƝƛƐƗƜƏƢƗƝƜơ� 


ƊƝ !Ɗ ���Ɗ ��!Ɗ ��$Ɗ ���Ɗ ��"Ɗ 


ŷƝ �Ʀ #ƛź ��Ʀ #ƛź 


  


�Ʀ #ƛź 


  


�Ʀ���ƛź 


ƄƝƚƧƛƓƠ 


�Ʀ���ƛź 


ƄƝƚƧƛƓƠ 


 Ʀ���ƛź 


ƄƝƚƧƛƓƠ 


ƆƈƉƂŹ �#� �$� �$� �$� �$� �$� 


ŷƈƉƂŹ ����ƞź ����ƞź ����ƞź  #��ƞź ��Ɯź ��Ɯź 


ŸƊ #"ƛƊ  $ƛƊ  #ƛƊ ��ƛƊ �$ƛƊ ��ƛƊ 


ƈƏƐƚƓ����ƆƓƑƝƛƛƓƜƒƓƒ�ƤƏƚƣƓơ�ƝƔ�ƆƈƉƂŹ�ƏƜƒ�ŷƈƉƂŹ��ƢƝ�ƝƐƢƏƗƜ�ƢƠƏƜơƗƓƜƢ�


ƒƓƤƗƏƢƗƝƜ�ƝƔ����ƝƔ�ƊƝƣƢ�ƔƝƠ�Ə��ŵ�ơƢƓƞ�ƚƝƏƒ�ƥƗƢƖ�ƊƗƜÉ��Ɗ� 


ƂƝƢƓ�� ƈƖƓ� ƑƏƞƏƑƗƢƝƠơ� ƣơƓƒ� ƗƜ� ƢƖƓ� ƈƣƜƏƐƚƓ� ƀƝƝƞ�


ƢƏƐƚƓơ� ƏƠƓ�  #� ιźŨ��ƛă� ŹƇƆ� ƑƓƠƏƛƗƑ� ƏƜƒ� ����ιźŨ���


ƛă�ŹƇƆ�ƞƝƚƧƛƓƠ�ƑƏƞƏƑƗƢƝƠơ� 


 


 


Air 
 flow 


x 


Power Module 


Wind Tunnel 


PWBs 


12.7_ 
(0.50) 


76.2_ 
(3.0) 


Probe Location 
for measuring 
airflow and 
ambient 
temperature 


25.4_ 
(1.0) 


źƗƕƣƠƓ� #��ƈƖƓƠƛƏƚ�ƈƓơƢ�ƇƓƢƣƞ�� 







 


 


ƄƏƕƓ��"   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 
ƈƖƓ� ƢƖƓƠƛƏƚ� ƠƓƔƓƠƓƜƑƓ� ƞƝƗƜƢơ�� ƈƠƓƔ�ƣơƓƒ� ƗƜ� ƢƖƓ�


ơƞƓƑƗƔƗƑƏƢƗƝƜơ� ƏƠƓ� ƏƚơƝ� ơƖƝƥƜ� ƗƜ� źƗƕƣƠƓ�  $�� źƝƠ�


ƠƓƚƗƏƐƚƓ� ƝƞƓƠƏƢƗƝƜ� ƢƖƓ� ƢƓƛƞƓƠƏƢƣƠƓơ� ƏƢ� ƢƖƓơƓ�ƞƝƗƜƢơ�


ơƖƝƣƚƒ� ƜƝƢ� ƓƦƑƓƓƒ� ���Ɲŷ�� ƈƖƓ� ƝƣƢƞƣƢ� ƞƝƥƓƠ� ƝƔ� ƢƖƓ�


ƛƝƒƣƚƓ� ơƖƝƣƚƒ� ƜƝƢ� ƓƦƑƓƓƒ� ƢƖƓ� ƠƏƢƓƒ� ƞƝƥƓƠ� ƝƔ� ƢƖƓ�


ƛƝƒƣƚƓ�ŦƊƝ�ơƓƢ�Ʀ�ŽƝ�ƛƏƦŧ� 


ƄƚƓƏơƓ� ƠƓƔƓƠ� ƢƝ� ƢƖƓ� ŵƞƞƚƗƑƏƢƗƝƜ� ƂƝƢƓ� ȢƈƖƓƠƛƏƚ�


ŷƖƏƠƏƑƢƓƠƗƨƏƢƗƝƜ� ƄƠƝƑƓơơ� źƝƠ� ƃƞƓƜ-źƠƏƛƓ� ŶƝƏƠƒ-


ƁƝƣƜƢƓƒ� ƄƝƥƓƠ�ƁƝƒƣƚƓơȣ� ƔƝƠ� Ə� ƒƓƢƏƗƚƓƒ� ƒƗơƑƣơơƗƝƜ�


ƝƔ� � ƢƖƓƠƛƏƚ� ƏơƞƓƑƢơ� ƗƜƑƚƣƒƗƜƕ� ƛƏƦƗƛƣƛ� ƒƓƤƗƑƓ�


ƢƓƛƞƓƠƏƢƣƠƓơ� 


źƗƕƣƠƓ� $��ƄƠƓƔƓƠƠƓƒ�ƏƗƠƔƚƝƥ�ƒƗƠƓƑƢƗƝƜ�ƏƜƒ�ƚƝƑƏƢƗƝƜ�ƝƔ�ƖƝƢ-ơƞƝƢ�ƝƔ�ƢƖƓ�ƛƝƒƣƚƓ�


ŦƈƠƓƔŧ� 







 


 


ƄƏƕƓ��#   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƇƖƝƑƙ�ƏƜƒ�ƊƗƐƠƏƢƗƝƜ 


ƈƖƓ�ƠƣƕƕƓƒƗƨƓƒ�Ŧ-Ÿ�ƤƓƠơƗƝƜŧ�ƝƔ�ƢƖƓ�ƛƝƒƣƚƓơ�ƏƠƓ�ƒƓơƗƕƜƓƒ�ƢƝ�ƥƗƢƖơƢƏƜƒ�ƓƚƓƤƏƢƓƒ�ƚƓƤƓƚơ�ƝƔ�ơƖƝƑƙ�ƏƜƒ�ƤƗƐƠƏƢƗƝƜ�ƢƝ�ƐƓ�


ƏƐƚƓ� ƢƝ� ƝƞƓƠƏƢƓ� ƗƜ� ƖƏƠơƖ� ƓƜƤƗƠƝƜƛƓƜƢơ�� ƈƖƓ� ƠƣƕƕƓƒƗƨƓƒ�ƛƝƒƣƚƓơ� ƖƏƤƓ�ƐƓƓƜ� ơƣƑƑƓơơƔƣƚƚƧ� ƢƓơƢƓƒ� ƢƝ� ƢƖƓ� ƔƝƚƚƝƥƗƜƕ�


ƑƝƜƒƗƢƗƝƜơ� 


ƂƝƜ�ƝƞƓƠƏƢƗƜƕ�ƠƏƜƒƝƛ�ƤƗƐƠƏƢƗƝƜ�  


ƆƏƜƒƝƛ�ƤƗƐƠƏƢƗƝƜ�ƢƓơƢơ�ƑƝƜƒƣƑƢƓƒ�ƏƢ��!ŷ�����ƢƝ�����żƨ��ƔƝƠ����ƛƗƜƣƢƓơ�ƓƏƑƖ�ƚƓƤƓƚ��ơƢƏƠƢƗƜƕ�ƔƠƝƛ���ŻƠƛơ�ŦƎ�ƏƦƗơŧ�


ƏƜƒ�ƣƞ�ƢƝ�!�ŻƠƛơ�ŦƎ�ƏƦƗơŧ��ƈƖƓ�ƣƜƗƢơ�ƥƓƠƓ�ƢƖƓƜ�ơƣƐƘƓƑƢƓƒ�ƢƝ�ƢƥƝ�ƛƝƠƓ�ƢƓơƢơ�ƝƔ�!�ŻƠƛơ�ƏƢ����ƛƗƜƣƢƓơ�ƓƏƑƖ�ƔƝƠ�Ə�


ƢƝƢƏƚ�ƝƔ�%��ƛƗƜƣƢƓơ� 


ƃƞƓƠƏƢƗƜƕ�ơƖƝƑƙ�ƢƝ� �Ż�ƞƓƠ�ƁƗƚ�ƇƢƒ��$��Ż��ƁƓƢƖƝƒ�!�"� �ƄƠƝƑƓƒƣƠƓ�Ž� 


ƈƖƓ� ƛƝƒƣƚƓơ� ƥƓƠƓ� ƢƓơƢƓƒ� ƗƜ� ƝƞƞƝơƗƜƕ� ƒƗƠƓƑƢƗƝƜơ� ƏƚƝƜƕ� ƓƏƑƖ� ƝƔ� ƢƖƠƓƓ� ƝƠƢƖƝƕƝƜƏƚ� ƏƦƓơ�� ƥƗƢƖ� ƥƏƤƓƔƝƠƛ� ƏƜƒ�


ƏƛƞƚƗƢƣƒƓ�ƝƔ�ƢƖƓ�ơƖƝƑƙ�ƗƛƞƣƚơƓ�ƑƖƏƠƏƑƢƓƠƗơƢƗƑơ�Əơ�ƔƝƚƚƝƥơ�� 


�����������������������ŵƚƚ�ơƖƝƑƙơ�ƥƓƠƓ�ƖƏƚƔ�ơƗƜƓ�ƞƣƚơƓơ�����ƛƗƚƚƗơƓƑƝƜƒơ�Ŧƛơŧ�ƗƜ�ƒƣƠƏƢƗƝƜ�ƗƜ�Əƚƚ���ƏƦƓơ� 


ƉƜƗƢơ�ƥƓƠƓ�ƢƓơƢƓƒ�ƢƝ�ƢƖƓ�źƣƜƑƢƗƝƜƏƚ�ƇƖƝƑƙ�ƈƓơƢ�ƝƔ�ƁŽƀ-ƇƈŸ-$����ƁƓƢƖƝƒ�!�"� ��ƄƠƝƑƓƒƣƠƓ�Ž�-�źƗƕƣƠƓ�!�"� - ��ŵ�ơƖƝƑƙ�


ƛƏƕƜƗƢƣƒƓ�ƝƔ� �Ż�ƥƏơ�ƣƢƗƚƗƨƓƒ��ƈƖƓ�ƝƞƓƠƏƢƗƝƜƏƚ�ƣƜƗƢơ�ƥƓƠƓ�ơƣƐƘƓƑƢƓƒ�ƢƝ�ƢƖƠƓƓ�ơƖƝƑƙơ�ƗƜ�ƓƏƑƖ�ƒƗƠƓƑƢƗƝƜ�ƏƚƝƜƕ�ƢƖƠƓƓ�


ƏƦƓơ�ƔƝƠ�Ə�ƢƝƢƏƚ�ƝƔ�ƓƗƕƖƢƓƓƜ�ơƖƝƑƙơ� 


ƃƞƓƠƏƢƗƜƕ�ƤƗƐƠƏƢƗƝƜ�ƞƓƠ�ƁƗƚ�ƇƢƒ�$��Ż��ƁƓƢƖƝƒ�!� �!�ƄƠƝƑƓƒƣƠƓ�Ž� 


ƈƖƓ� ƠƣƕƕƓƒƗƨƓƒ� Ŧ-Ÿ� ƤƓƠơƗƝƜŧ�ƛƝƒƣƚƓơ� ƏƠƓ� ƒƓơƗƕƜƓƒ� ƏƜƒ� ƢƓơƢƓƒ� ƢƝ� ƤƗƐƠƏƢƗƝƜ� ƚƓƤƓƚơ� Əơ� ƝƣƢƚƗƜƓƒ� ƗƜ�ƁŽƀ-ƇƈŸ-$��Ż��


ƁƓƢƖƝƒ�!� �!��ƏƜƒ�ƄƠƝƑƓƒƣƠƓ����ƣơƗƜƕ�ƢƖƓ�ƄƝƥƓƠ�ƇƞƓƑƢƠƏƚ�ŸƓƜơƗƢƧ�ŦƄƇŸŧ�ƞƠƝƔƗƚƓơ�Əơ�ơƖƝƥƜ�ƗƜ�ƈƏƐƚƓ���ƏƜƒ�ƈƏƐƚƓ���ƔƝƠ�


Əƚƚ�ƏƦƓơ��źƣƚƚ�ƑƝƛƞƚƗƏƜƑƓ�ƥƗƢƖ�ƞƓƠƔƝƠƛƏƜƑƓ�ơƞƓƑƗƔƗƑƏƢƗƝƜơ�ƥƏơ�ƠƓƟƣƗƠƓƒ�ƒƣƠƗƜƕ�ƢƖƓ�ƞƓƠƔƝƠƛƏƜƑƓ�ƢƓơƢ��ƂƝ�ƒƏƛƏƕƓ�


ƥƏơ�ƏƚƚƝƥƓƒ�ƢƝ�ƢƖƓ�ƛƝƒƣƚƓ�ƏƜƒ�Ɣƣƚƚ�ƑƝƛƞƚƗƏƜƑƓ�ƢƝ�ƞƓƠƔƝƠƛƏƜƑƓ�ơƞƓƑƗƔƗƑƏƢƗƝƜơ�ƥƏơ�ƠƓƟƣƗƠƓƒ�ƥƖƓƜ�ƢƖƓ�ƓƜƒƣƠƏƜƑƓ�


ƓƜƤƗƠƝƜƛƓƜƢ� ƥƏơ� ƠƓƛƝƤƓƒ�� ƈƖƓ�ƛƝƒƣƚƓ� ƥƏơ� ƢƓơƢƓƒ� ƞƓƠ�ƁŽƀ-ƇƈŸ-$���� ƁƓƢƖƝƒ� !� �!�� ƄƠƝƑƓƒƣƠƓ� Ž�� ƔƝƠ� ƔƣƜƑƢƗƝƜƏƚ�


ŦƞƓƠƔƝƠƛƏƜƑƓŧ�ƏƜƒ�ƓƜƒƣƠƏƜƑƓ�ƠƏƜƒƝƛ�ƤƗƐƠƏƢƗƝƜ�ƣơƗƜƕ�ƢƖƓ�ƞƓƠƔƝƠƛƏƜƑƓ�ƏƜƒ�ƓƜƒƣƠƏƜƑƓ�ƚƓƤƓƚơ�ơƖƝƥƜ�ƗƜ�ƈƏƐƚƓ� �ƏƜƒ�


ƈƏƐƚƓ�!�ƔƝƠ�Əƚƚ�ƏƦƓơ��ƈƖƓ�ƞƓƠƔƝƠƛƏƜƑƓ�ƢƓơƢ�ƖƏơ�ƐƓƓƜ�ơƞƚƗƢ��ƥƗƢƖ�ƝƜƓ�ƖƏƚƔ�ƏƑƑƝƛƞƚƗơƖƓƒ�ƐƓƔƝƠƓ�ƢƖƓ�ƓƜƒƣƠƏƜƑƓ�ƢƓơƢ�ƏƜƒ�


ƝƜƓ�ƖƏƚƔ�ƏƔƢƓƠ�ƢƖƓ�ƓƜƒƣƠƏƜƑƓ�ƢƓơƢ�ŦƗƜ�ƓƏƑƖ�ƏƦƗơŧ��ƈƖƓ�ƒƣƠƏƢƗƝƜ�ƝƔ�ƢƖƓ�ƞƓƠƔƝƠƛƏƜƑƓ�ƢƓơƢ�ƥƏơ�ƏƢ�ƚƓƏơƢ��"�ƛƗƜƣƢƓơ�ƢƝƢƏƚ�


ƞƓƠ� ƏƦƗơ� ƏƜƒ� ƏƢ� ƚƓƏơƢ� ����ƛƗƜƣƢƓơ� ƢƝƢƏƚ� ƞƓƠ� ƏƦƗơ� ƔƝƠ� ƢƖƓ� ƓƜƒƣƠƏƜƑƓ� ƢƓơƢ�� ƈƖƓ� ƓƜƒƣƠƏƜƑƓ� ƢƓơƢ� ƞƓƠƗƝƒ�ƥƏơ� �� ƖƝƣƠơ�


ƛƗƜƗƛƣƛ�ƞƓƠ�ƏƦƗơ��  


źƠƓƟƣƓƜƑƧ�Ŧżƨŧ 
ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũ


żƨŧ 
źƠƓƟƣƓƜƑƧ�Ŧżƨŧ 


ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũ


żƨŧ 
źƠƓƟƣƓƜƑƧ�Ŧżƨŧ 


ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũ


żƨŧ 


�� ��� Ź-�� �#� ��! Ź-�� "%� ����Ź-�� 


�� !�%"Ź-�� ��� ��#�Ź-�� $�� #��%Ź-�� 


 � %�!�Ź-�  �%� #�%%Ź-�  $%� ����Ź-�� 


!� ���$Ź-�� � � ����Ź-�� ��#� ��"#Ź-�� 


%� ���$Ź-�� �#� ����Ź-�� �� � ���$Ź-�� 


��� #��!Ź-�   �� $�$ Ź-�  �!!� ��! Ź-�� 


��� !���Ź-��  %� ��! Ź-�� �#$� ��$$Ź-�� 


� � $���Ź-�  !"� !�"�Ź-�  ���� !�"�Ź-�  


ƈƏƐƚƓ� ��ƄƓƠƔƝƠƛƏƜƑƓ�ƊƗƐƠƏƢƗƝƜ�ƅƣƏƚƗƔƗƑƏƢƗƝƜ�-�ŵƚƚ�ŵƦƓơ 







 


 


ƄƏƕƓ��$   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


źƠƓƟƣƓƜƑƧ�Ŧżƨŧ ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũżƨŧ źƠƓƟƣƓƜƑƧ�Ŧżƨŧ ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũżƨŧ źƠƓƟƣƓƜƑƧ�Ŧżƨŧ 
ƄƇŸ�ƀƓƤƓƚ�ŦŻ�Ũ


żƨŧ 


�� ����$�� �#� ����#%! "%� ����#�# 


�� ��� ��" ��� ����"�" $�� ���!�!! 


 � ����"#  �%� ����!"! $%� ����#�% 


!� ���� "$ � � ���#%�� ��#� ����$$# 


%� ���� "$ �#� ���#%�� �� � ����#"  


��� ���� %$  �� ����"�! �!!� ����#%! 


��� ����!�"  %� �����$" �#$� ������! 


� � ����!$ !"� �����%$ ���� �����%$ 


ƈƏƐƚƓ�!��ŹƜƒƣƠƏƜƑƓ�ƊƗƐƠƏƢƗƝƜ�ƅƣƏƚƗƔƗƑƏƢƗƝƜ�-�ŵƚƚ�ŵƦƓơ 


ŹƦƏƛƞƚƓ�ŵƞƞƚƗƑƏƢƗƝƜ�ŷƗƠƑƣƗƢ� 


ƆƓƟƣƗƠƓƛƓƜƢơ� 


ƊƗƜ��  ��Ɗ 


ƊƝƣƢ�  ��$Ɗ 


ŽƝƣƢ�   �!ŵ�ƛƏƦ���ƥƝƠơƢ�ƑƏơƓ�ƚƝƏƒ�ƢƠƏƜơƗƓƜƢ�Ɨơ�ƔƠƝƛ����ŵ�ƢƝ� �!ŵ 


ŸƊƝƣƢ�  ��!��ƝƔ�ƊƝƣƢ�Ŧ�#ƛƊŧ�ƔƝƠ�ƥƝƠơƢ�ƑƏơƓ�ƚƝƏƒ�ƢƠƏƜơƗƓƜƢ 


ƊƗƜ��ƠƗƞƞƚƓ ��!��ƝƔ�ƊƗƜ�Ŧ�$�ƛƊ��ƞ-ƞŧ 


ƊƃƉƈ 


ƊƝƣƢ


ƈƆŽƁ ƃƂŨ


ŷƃ� 
+ 


ŷŽ� 


ƄŻƃƃŸ 


ŷƈƉƂŹ 


ƆƈƠƗƛ 


ƆƈƉƂŹ 


ŷŽ� 


ŻƂŸ 


ƁƃŸƉƀŹ 


ƊŽƂ 


+ 


ŷƃ� 


ƇŹƂƇŹ 


ƊƗƜÅ 


ŷŽ� ŷƃ� 


ŷŽ�  ŸƓƑƝƣƞƚƗƜƕ�ƑƏƞ�-��Ʀ��� #ƛźŨ�"Ɗ�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ŦƓ�ƕ��ƁƣƠƏƢƏ�ƀƀƀ�$!Ɔ#�ŷ #�Ɓŵ��ŧ 


ŷŽ�  �Ʀ��ƛźŨ�"Ɗ�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ŦƓ�ƕ��ƁƣƠƏƢƏ�ŻƆƁ��ŹƆ"�ŷ��"ſŹ��ŧ 


ŷŽ�   #ƛźŨ�"Ɗ�Ɛƣƚƙ�ƓƚƓƑƢƠƝƚƧƢƗƑ� 


ŷƃ�  ŸƓƑƝƣƞƚƗƜƕ�ƑƏƞ�-��Ʀ��� #ƛźŨ�"Ɗ�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ŦƓ�ƕ��ƁƣƠƏƢƏ�ƀƀƀ�$!Ɔ#�ŷ #�Ɓŵ��ŧ 


ŷƃ�  ��Ʀ� #ƛźŨ"��Ɗ�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ŦƓ�ƕ��ƁƣƠƏƢƏ�ŻƆƁ��ŷƆ"�ž #"ƁŹ�%ŧ 


ŷƃ�  ��Ʀ����ƛźŨ"��Ɗ�ƄƝƚƧƛƓƠ�ŦƓ�ƕ��ƇƏƜƧƝ�ƄƝơƑƏƞŧ 


ŷƈƣƜƓ  ����ƞź�ƑƓƠƏƛƗƑ�ƑƏƞƏƑƗƢƝƠ�ŦƑƏƜ�ƐƓ����"���$�!�ƝƠ��"���ơƗƨƓŧ 


ƆƈƣƜƓ  �#$�ƝƖƛơ�ƇƁƈ�ƠƓơƗơƢƝƠ�ŦƑƏƜ�ƐƓ����"���$�!�ƝƠ��"���ơƗƨƓŧ 


ƆƈƠƗƛ  ��ƙƋ�ƇƁƈ�ƠƓơƗơƢƝƠ�ŦƑƏƜ�ƐƓ����"���$�!�ƝƠ��"���ơƗƨƓ��ƠƓƑƝƛƛƓƜƒƓƒ�ƢƝƚƓƠƏƜƑƓ�ƝƔ�����ŧ 







 


 


ƄƏƕƓ��%   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƁƓƑƖƏƜƗƑƏƚ�ƃƣƢƚƗƜƓ 


ŸƗƛƓƜơƗƝƜơ�ƏƠƓ�ƗƜ�ƛƗƚƚƗƛƓƢƓƠơ�ƏƜƒ�ŦƗƜƑƖƓơŧ� 


ƈƝƚƓƠƏƜƑƓơ��Ʀ�Ʀ�ƛƛ�Ç���!�ƛƛ�ŦƦ�ƦƦ�ƗƜ��Ç������ƗƜ�ŧ�ŪƣƜƚƓơơ�ƝƢƖƓƠƥƗơƓ�ƗƜƒƗƑƏƢƓƒū 


 �����Ʀ�ƦƦ�ƛƛ�Ç����!�ƛƛ�ŦƦ�ƦƦƦ�ƗƜ�Ç�������ƗƜ�ŧ 


ŶƝƢƢƝƛ�ƊƗƓƥ 


ƄŽƂ źƉƂŷƈŽƃƂ ƄŽƂ źƉƂŷƈŽƃƂ 
� ƃƂŨƃźź �� ƄŻƃƃŸ 
� ƊŽƂ �� Ƃŷ 
� ŻƂŸ �� Ƃŷ 
  ƊƃƉƈ �� Ƃŷ 
! ƊƇÅ�ŦƇŹƂƇŹŧ �  Ƃŷ 
" ƈƆŽƁ �! Ƃŷ 
# ŻƂŸ �" Ƃŷ 
$ Ƃŷ �# Ƃŷ 
% Ƃŷ     







 


 


ƄƏƕƓ���   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƆƓƑƝƛƛƓƜƒƓƒ�ƄƏƒ�ƀƏƧƝƣƢ� 


ŸƗƛƓƜơƗƝƜơ�ƏƠƓ�ƗƜ�ƛƗƚƚƗƛƓƢƓƠơ�ƏƜƒ�ŦƗƜƑƖƓơŧ� 


ƈƝƚƓƠƏƜƑƓơ��Ʀ�Ʀ�ƛƛ�Ç���!�ƛƛ�ŦƦ�ƦƦ�ƗƜ��Ç������ƗƜ�ŧ�ŪƣƜƚƓơơ�ƝƢƖƓƠƥƗơƓ�ƗƜƒƗƑƏƢƓƒū 


 ��������Ʀ�ƦƦ�ƛƛ�Ç����!�ƛƛ�ŦƦ�ƦƦƦ�ƗƜ�Ç�������ƗƜ�ŧ 


ƄŽƂ źƉƂŷƈŽƃƂ ƄŽƂ źƉƂŷƈŽƃƂ 


� ƃƂŨƃźź �� ƄŻƃƃŸ 


� ƊŽƂ �� Ƃŷ 


� ŻƂŸ �� Ƃŷ 


  ƊƃƉƈ �� Ƃŷ 


! ƊƇÅ�ŦƇŹƂƇŹŧ �  Ƃŷ 


" ƈƆŽƁ �! Ƃŷ 


# ŻƂŸ �" Ƃŷ 


$ Ƃŷ �# Ƃŷ 


% Ƃŷ     


�" 


$ # 


�� �  


�! 


�� 


�� 


% 







 


 


ƄƏƕƓ���   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƄƏƑƙƏƕƗƜƕ�ŸƓƢƏƗƚơ 


ƈƖƓ���Ɗ�ŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ�"ŵ�ƛƝƒƣƚƓơ�ƏƠƓ�ơƣƞƞƚƗƓƒ�ƗƜ�ƢƏƞƓ�ş�ƠƓƓƚ�Əơ�ơƢƏƜƒƏƠƒ���ƁƝƒƣƚƓơ�ƏƠƓ�ơƖƗƞƞƓƒ�ƗƜ�ƟƣƏƜƢƗƢƗƓơ�


ƝƔ������ƛƝƒƣƚƓơ�ƞƓƠ�ƠƓƓƚ� 


ŵƚƚ�ŸƗƛƓƜơƗƝƜơ�ƏƠƓ�ƗƜ�ƛƗƚƚƗƛƓƢƓƠơ�ƏƜƒ�ŦƗƜ�ƗƜƑƖƓơŧ� 


ƆƓƓƚ�ŸƗƛƓƜơƗƝƜơ� 


ƃƣƢơƗƒƓ�ŸƗƛƓƜơƗƝƜơ� ��������������������ƛƛ�Ŧ�����ŧ 


ŽƜơƗƒƓ�ŸƗƛƓƜơƗƝƜơ�  �##�$�ƛƛ�Ŧ#���ȣŧ 


ƈƏƞƓ�ƋƗƒƢƖ��  ���������������� ����ƛƛ�Ŧ��% !ȣŧ 







 


 


ƄƏƕƓ���   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƈƓƑƖƜƗƑƏƚ�ƇƞƓƑƗƔƗƑƏƢƗƝƜơ�ŦƑƝƜƢƗƜƣƓƒŧ 


ƇƣƠƔƏƑƓ�ƁƝƣƜƢ�ŽƜƔƝƠƛƏƢƗƝƜ 


ƄƗƑƙ�ƏƜƒ�ƄƚƏƑƓ� 


ƈƖƓ���ƊŵƜƏƚƝƕ�ƄƗƑƝŸƀƧƜƦƈƁ�"ŵ�ƛƝƒƣƚƓơ�ƣơƓ�ƏƜ�ƝƞƓƜ�


ƔƠƏƛƓ� ƑƝƜơƢƠƣƑƢƗƝƜ� ƏƜƒ� ƏƠƓ� ƒƓơƗƕƜƓƒ� ƔƝƠ� Ə� ƔƣƚƚƧ�


ƏƣƢƝƛƏƢƓƒ� ƏơơƓƛƐƚƧ� ƞƠƝƑƓơơ�� � ƈƖƓ� ƛƝƒƣƚƓơ� ƏƠƓ�


ƔƗƢƢƓƒ� ƥƗƢƖ� Ə� ƚƏƐƓƚ� ƒƓơƗƕƜƓƒ� ƢƝ� ƞƠƝƤƗƒƓ� Ə� ƚƏƠƕƓ�


ơƣƠƔƏƑƓ�ƏƠƓƏ�ƔƝƠ�ƞƗƑƙ�ƏƜƒ�ƞƚƏƑƓ�ƝƞƓƠƏƢƗƝƜơ���ƈƖƓ�ƚƏƐƓƚ�


ƛƓƓƢơ� Əƚƚ� ƢƖƓ� ƠƓƟƣƗƠƓƛƓƜƢơ� ƔƝƠ� ơƣƠƔƏƑƓ� ƛƝƣƜƢ�


ƞƠƝƑƓơơƗƜƕ�� Əơ�ƥƓƚƚ� Əơ� ơƏƔƓƢƧ� ơƢƏƜƒƏƠƒơ�� ƏƜƒ� Ɨơ� ƏƐƚƓ�


ƢƝ� ƥƗƢƖơƢƏƜƒ� ƠƓƔƚƝƥ� ƢƓƛƞƓƠƏƢƣƠƓơ� ƝƔ� ƣƞ� ƢƝ� ���Ɲŷ���
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�"šŷ�ƢƝ���!šŷ 


ƄƏƑƙƏƕƓ�


ŽƒƓƜƢƗƔƗƓƠ 


źƏƛƗƚƧ ƇƓƟƣƓƜƑƗƜƕ�


ƃƞƢƗƝƜ 


ƃƣƢƞƣƢ�


ƑƣƠƠƓƜƢ 


ƃƣƢƞƣƢ�


ƤƝƚƢƏƕƓ 


ƃƜŨƃƔƔ�


ƚƝƕƗƑ 


ƆƓƛƝƢƓ�


ƇƓƜơƓ ƃƞƢƗƝƜơ 


ƆƃżƇ�


ŷƝƛƞƚƗƏƜƑƓ 


Ƅ Ɗ ƌ ��"ŵ� ƌ   � -ƇƆ -Ÿ Ǝ 


ƄÉƄƗƑƝ 


ƉÉƁƗƑƠƝ 


ƁÉƁƓƕƏ 


ŻÉŻƗƕƏ 


ŸÉŸƚƧƜƦ�


ŸƗƕƗƢƏƚ 


Ɗ�É�


ŸƀƧƜƦ�


ŵƜƏƚƝƕ� 


ƈÉƥƗƢƖ�ŹƎ�


ƇƓƟƣƓƜƑƓ 


ƌÉƥƗƢƖƝƣƢ�


ơƓƟƣƓƜƑƗƜƕ 


"ŵ ƌ�É�


ƞƠƝƕƠƏƛ


ƛƏƐƚƓ�


ƝƣƢƞƣƢ 


 �É��


ƞƝơƗƢƗƤƓ 


ƂƝ�ƓƜƢƠƧ�É���


ƜƓƕƏƢƗƤƓ 


��É��


ƆƓƛƝƢƓ�


ƇƓƜơƓ 


� 


Ƈ�É�


ƇƣƠƔƏƑƓ�


ƁƝƣƜƢ 


Ɔ�É�ƈƏƞƓ�


ş�ƆƓƓƚ 


Ÿ�É���!šŷ�ƝƞƓƠƏƢƗƜƕ�


ƏƛƐƗƓƜƢ�� �Ż�ƝƞƓƠƏƢƗƜƕ�


ơƖƝƑƙ�Əơ�ƞƓƠ�ƁŽƀ�ƇƢƒ�


$��Ż��ƞƚƏƑƓƛƓƜƢ�ƝƜ�


ƐƝƢƢƝƛ�ơƗƒƓ�ƝƔ�ƐƝƏƠƒ 


Ǝ�É�ƆƃżƇ" 


ƈƏƐƚƓ�#��ŷƝƒƗƜƕ�ƇƑƖƓƛƓ 







 


 


ƄƏƕƓ��!   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ŷƖƏƜƕƓ�żƗơƢƝƠƧ�ŦƓƦƑƚƣƒƓơ�ƕƠƏƛƛƏƠ�ş�ƑƚƏƠƗƔƗƑƏƢƗƝƜơŧ 


ƊƓƠơƗƝƜ ŸƏƢƓ ŸƓơƑƠƗƞƢƗƝƜ�ƝƔ�ƢƖƓ�ƑƖƏƜƕƓ 


��" ��Ũ�!Ũ���� ƉƞƒƏƢƓƒ�Əơ�ƞƓƠ�ƢƓƛƞƚƏƢƓ 


��# ��Ũ��Ũ���� ŵƒƒƓƒ�-#$ƇƆƎ�ƤƓƠơƗƝƜ�ƥƖƗƑƖ�ƜƓƓƒơ�-��!ƊƗƜ�ƔƝƠ�ƝƞƓƠƏţ


ƢƗƝƜ�ƔƠƝƛ�- �ŷ�ƢƝ�-�"ŷ��ƏƜƒ����ƊƗƜ�ƔƝƠ�ƝƞƓƠƏƢƗƝƜ�ƏƢ�


Ɣƣƚƚ�ƚƝƏƒ��-�"šŷ�ƢƝ���!šŷ 







 


 


ƄƏƕƓ��"   


ȑ������ŵŶŶ��ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ� 


ƋƓ�ƠƓơƓƠƤƓ�ƢƖƓ�ƠƗƕƖƢ�ƢƝ�ƛƏƙƓ�ƢƓƑƖƜƗƑƏƚ�ƑƖƏƜƕƓơ�ƝƠ�ƛƝƒƗƔƧ�ƢƖƓ�


ƑƝƜƢƓƜƢơ�ƝƔ�ƢƖƗơ�ƒƝƑƣƛƓƜƢ�ƥƗƢƖƝƣƢ�ƞƠƗƝƠ�ƜƝƢƗƑƓ��ƋƗƢƖ�ƠƓƕƏƠƒ�


ƢƝ� ƞƣƠƑƖƏơƓ� ƝƠƒƓƠơ�� ƢƖƓ� ƏƕƠƓƓƒ� ƞƏƠƢƗƑƣƚƏƠơ� ơƖƏƚƚ� ƞƠƓƤƏƗƚ�� 


ŵŶŶ� ƒƝƓơ� ƜƝƢ� ƏƑƑƓƞƢ� ƏƜƧ� ƠƓơƞƝƜơƗƐƗƚƗƢƧ� ƥƖƏƢơƝƓƤƓƠ� 


ƔƝƠ� ƞƝƢƓƜƢƗƏƚ� ƓƠƠƝƠơ� ƝƠ� ƞƝơơƗƐƚƓ� ƚƏƑƙ� ƝƔ� ƗƜƔƝƠƛƏƢƗƝƜ� ƗƜ� ƢƖƗơ�


ƒƝƑƣƛƓƜƢ� 


ƋƓ�ƠƓơƓƠƤƓ�Əƚƚ�ƠƗƕƖƢơ�ƗƜ�ƢƖƗơ�ƒƝƑƣƛƓƜƢ�ƏƜƒ�ƗƜ�ƢƖƓ�ơƣƐƘƓƑƢ�ƛƏƢƢƓƠ�ƏƜƒ�


ƗƚƚƣơƢƠƏƢƗƝƜơ�ƑƝƜƢƏƗƜƓƒ�ƢƖƓƠƓƗƜ��ŵƜƧ�ƠƓƞƠƝƒƣƑƢƗƝƜ��ƒƗơƑƚƝơƣƠƓ�ƢƝ�ƢƖƗƠƒ�


ƞƏƠƢƗƓơ� ƝƠ� ƣƢƗƚƗƨƏƢƗƝƜ� ƝƔ� ƗƢơ� ƑƝƜƢƓƜƢơ� –� ƗƜ� ƥƖƝƚƓ� ƝƠ� ƗƜ� ƞƏƠƢơ� –� Ɨơ�


ƔƝƠƐƗƒƒƓƜ�ƥƗƢƖƝƣƢ�ƞƠƗƝƠ�ƑƝƜơƓƜƢ�ƝƔ�ŵŶŶ 


ŷƝƞƧƠƗƕƖƢȑ������ŵŶŶ 


ŵƚƚ�ƠƗƕƖƢơ�ƠƓơƓƠƤƓƒ 


ŵŶŶ 


"���ƇƖƗƚƝƖ�Ɔƒ� 


ƄƚƏƜƝ��ƈƌ�ƉƇŵ� 


ƏƐƐƞƝƥƓƠƑƝƜƤƓƠơƗƝƜ�ƑƝƛ 





