
� � � � � � � � � 	 � 
 � � � � �  � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � �  � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � �  � � � � � � 
 � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � 
 � � �

� 
 � � �  ! " � � � � # � � � � � � � � � � 
 � � � � � � � � � � � � � �  � � � � 
 � $ � � � � � � � � 
 � % � � � � � � % � � � � � � � � �

� � � 
 � � � � � � � � % � � � � $ � � � � � � � � � � � � % �  � % � � � � � � �  � � � � � � � � � % � � � � � � � � � � � � � �

� � � � $ � � � � � � � � � � � � � � 
 � 
 � � � � 
 � � � �  � � � � 
 � $ � � � � � � 
 � � � � � � 
 � � � � �

� � � � � � � & � � � � � � � $ � � � � 
 � � � 
 � � � % � � �  � � � � � � � � � � � $ � � � � � � � � � ' � � � � � � � � � � � � � �

� � � � � � � � �  � � � � � ( � � �  � � � � � � � � �  � � � � � � � � � � � � � � � � � ) � � � � � � 
 � � � � � � 
 � � � � �

* � ) � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � 
 � � � � � � + � � � � 
 � �  � � � � � �

� � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � � � �  � � � � � 
 � � � � # � 
 � � � � � � � � � � � 
 � � � � � �

 , � 	 � � � � �  - 	 � � � � � 
 � 
 � � � � � � � � � � � � � � � � � � �  � � � � � � � " � � � � 
 � � � � � � � 
 � � �

� � � � � � � �  � � � � 
 � � � � � �

� � � � � � � � � � � � � � � � � � � � � $ � � � � � � � � 
 � � � 
 � � � � � �  � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
  
 � � �

� � � � � � � � 
 � � � 
 � � � � � �  � � 
 � � � � " � � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � �

. � � � 
 � 
 � � � 
 � �  � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � % � � � � � � � � � � �

� � � � 
 � � � 
 � � � �

� � � � � � � � � � � � � 
 � � 
 � � � � � � 
 � � � � � 
 � � � � � � 
 � 
 � 
 � � � � � � � � � � � � / � � � �  � . � � � � � � � � � � �

� � � 
 � � � � � � 
 � �  � % � � � � � � � � � � � � 
  � � �  � � � � � � � � � � � � � � � � � � � 
 � � � � � � � �  � � � � �

� � � � � � � ' � � � � � � � � 
 � 
 � � � � � � � � � � � � � $ � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � � � � � � �

� � � � � � � � � � � � � �  � � � � � �  � 
 � $ � � � � � � 
 � � � 
 � � � � � 
 � � � �

� � � � � � � � � � � � � � �  � � � � 
 � � 
 � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � �

� � � � � � � � � � � % � � � � � � � 
 � � � � � � � 
 � � � � � � � � 
 � � � � � � � � 
 � � � � � � 
 � �  � % � � � � � 
 $ � � � � � � � �

� � � � � 
 � � � � � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � 
  
 � 
 � $ � � 
 � �  � % � � � �

� � � � � � � � % � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � � 
 � ' � � � � � � � � 
 � � 
 � � � � � 
 $ � � � � � � � �

� 
  � � � � � 
 0 
 � $ � � � � � �  � � � � � � � � � � � � � � � � � � � � � 
 � ' �

� � � � � � � � � � � � 0 � � �  � � % � � �  � � � � �  � � � � � 
 � � � � � � � 
 $ � � � � � � � � � � � � � � 	 � � � � � � � �

 � � � � 
 � $ � � � � � � � � � ' � � � � � � � � � � � � 1 � � � 
 � � � � 
 � � � � � � � � � � � � � � 
 � � � �  � � � � � 
 � �

� � � � � � � � � � � � � � � � $ � � � � � � � � � � � � �  
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � � � � � � � �

� � 
 � � 
 � � � � 
 � � � � � � � �

� 1 & � 2 � � 2 � � 3 1 � 4 2 1 5 2 � � � 3 1 � 6 1 � &

. � $ � � , � � � � � � � � 7 � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � � 
 � 
 � � � 
 � � �

. � $ � � � � � � � � � � � & � � � � % � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � ' 
 � $ �

. � $ � � / � � � � � � � � & � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � 
 � � � �

. � $ � � 8 � � � � � � � � & � � � 
 � 
 � � � 
 � � � � 9 � � � ' � � 
 � $ � �  � : � 4 � � � � � 
 � � � � � 
  � � � 
 � � � �

. � $ � � - � : � ; � � 2 � � � 
 � � � 
 � � � � 
 � $ � �  �

� � � � � � � � � � 	 
 � � �  � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � ��

5 7 , � � � 8 < � 
 � � � ,

Bardac
drives

Copyright Bardac Corporation 2004
Except for the purpose of supporting products sold by
Bardac Drives, reproduction of all or any part of these
documents is strictly prohibited.



�

� ;

� <

/ 8

� , � ;� � < , � �� � 8 � � � � � 8

� � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

; � = � � � � " � � $ � � � � � � � � � � � � % � � � � �

� 
 � � � � � � 
  
 � � �  � % � � � � � � � � � � � � � 
 � � � �

� � � $ � � � � 
 � � � � � � � � � � 
 � � � � �

 

/ / � �

� � � >

� 8 	

; � 	 2

2 �

� 1

 

� "

/ �

/ �

/ ;

� � ; � � 2  � �

	 � �

) � . . � 6

2 	 6 ) 2 7 6

. � � � � �  � � � � � � � � � % � 
 � � � � � � � � � � � � � � � %

�   �   � 
  � � � �  � � � � � 	  � � � ! � � � �  � � �
� � � � � � 
 � � � 
 � � � � � � � 
 � � � � � � � � �  ! " � � �  � � �  � 0 
  �  � � � � � 
 � � � � � � � � � � � � � � � � � � � � � 
 � $ � � � � � � � � � �  � � � � � � * 2 	 + � � � � � � � � � � % � � � � � � $ � �

* 	  + � � � � � � 
 � � � � � � � � � � � � � � � % � � � � � � � � � � � � � * < 	 �  � 2 	  � 0 + � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � � $ � � � � � � � � � , � � � � � 8 < 	 �

 ! " � � - ? � � * � � � � � � � � �  � 0 
  �  � ; � 	 � � � + � � � � � � � � � 
  �  � � � � � � % � 
 � � � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � � �

� � � � � � � � � � � � �  � � � � � � � � � � 
  
 � � � � � � � � � � � � � � � � 
 � 
 � % � 
 � � , - � ? � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � $ � � � �  � � � � � � � 
 � � � � � � � / 2 � � � � ' �

� � " � � � �   �   � � � � � # � �  	 � � $ �

� � � � � � � � �  � � � �

� � � � � � � � � 	 � 
 � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � � 
  � � � � 
 � � � � � 
 � � � � & � � � $ � � � � � � � � � � � � � � 6 0 � � � � 
 � � � �

� � � � � � � � � � 
 � � � � � 
 $ $ � � � � � � � � � � 
 � � � � � � � � ) 6 2 � @ � � �  � � � 
 � � � $ � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � % � � �  � � 
 � $ � � � � � � � � � � � � � �  � � � � � � � 
 � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � % � � � 
 � � � � 
 � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � 
 � � 
 � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � 
 � � � � � � � � 
 � � �

. � � � 
 � 
 � � � 
 � �  � � � � � � � � � � � � � 0 
 � 
 � � % � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � % � �  � � � �  � � � � � � � � � � � � � � � � � & � � � � � $ � � / � � � �

� 
 � � 
 � $ � � � � � 
 � � �

> 5 1 � � � 3 1 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � & & � . 2 � � 3 1

� � � � 
 � � � � � � � � � ' 
 � $ � � � 
 � � �  � � � � � � � 
 � $ � � � � � � � � � � �

� � % � � 0 � � � � � � � � � � � � � � � � � � � � � � 	 � � � % 
 � $ � � � � � � � � � 
 � � � � � '

� � � � 
 � � � � � � � � � � � � 
 � 
 � � � � � � ' 
 � $ � � � � � � � � � � 
 � � � � 
 $ � � 
 � � � � 
 � � � � � � �

� � � � 
 � � � � � �  � � � � 
 � $ � � � � � � � � � � � � � � � � � � � � 
 $ � � � � � # � � �

� � � � 
 � � � � � �  � � � � 
 � $ � � � �  � � 
 �  � � � � � � � � � � � � � 
 $ � � � � � # � � �

� � � � 
 � � � � � �  � � � � 
 � $ � � � � � 
 $ � � � � � � � � � � � � � � 
 $ � � � � � # � � �

� � � � 
 � � � � � �  � � � � 
 � $ � � 
 � � � � 
 $ � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � 
 � $

3 � � � � 
 � � � � �  � � � � 
 � $ � � � � � � � � ' 
 � $ � � 
 � � � � � � 
 � � � � � � � � � � � 
 � $ � �

6 0 � � �  � � % �

� 
 $ �

	 � � % � � 
 $ �

	 � � % � � 
 $ �

A 
 $ �

B � 
 � � � � 
 $ �

4 � � 
 � 

� � �

	  � � � ! � � �  � � � 	

�

, 2

� , � � 8 8 <

- ; 	 � � � � � � � � � % � � � � � � $ �

� 3 1 � � 1 5 3 5 & �

2 	 6 ) 2 7 6 �

4 2 � � 4 5 4

4 3 � 3 ) � 1 7

3 5 � . 5 � �

� 5 ) ) 6 1 � �

*  ! " 2 4 . & +

2 � � � � �

2 4 9 � 6 1 �

2 	 � *  ! " + � � 3 5 � . 5 � �

/ ;

� 2

�

, 2

� ; , � � 8

/ � 	 � � � � � � � � � % � � � � � � $ �

2 	 � *  ! " + � � 3 5 � . 5 � �

, <

� 2

�

, 2

� / ; , �

� � 	 � � � � � � � � � % � � � � � � $ �

2 	 � *  ! " + � � 3 5 � . 5 � �

C

� 2

, + � 4 
 � 
  �  � � 	  � � � � � � � � � � � � � � �

� + � 	  � � 
  
 � � � � �  
 � 
  
 � � � � 
 � � 
 � � � 
 � �

/ + � 4 � 0 
  �  � � � � � � � � � � � 	  � � � � � � 
 � �

8 + � � � � % � � % � � � � � � � � � � �  � � � �

- + � & � � � � % � � � $ � � � � 
 � � � � � � � � � � � � � � � �

; + � 6 0 � � � � 	  � � � � � � � �  � � � � � � � ) � � �  � �

� � ! =

� � 1

) 2 � �

� � ! =

� � 1

) 2 � �

� � ! =

� � 1

) 2 � �

� � � - 8 � �/ -

� � 
 � � $ � � � � � � � � � � �

� � � � � � � � � 0 � � � � 
 � �

� 
  � � 
 � � � � � � � � �

� $ � 
 � � � �  � 0 
  � 

� � � � � � � � � 
  
 �

� � 
 � � $ � � � � � � � � � � �

� � � � � 0 � �  � 0 
  �  �

� � � � 
 � � � � � �

� � � � � � � � � $ � 
 � � � �

�  � 
 � � � �

� �  � � � � � � � �

, � � ?

� � - � ?

� � D - ?

� � � - ?
/ �

, � � ?

, � � ?

, 8 � ?
, - � ?

, / � ?

, , � ?

� � � 8 � �

, � � � �

< � �; � �

. � � � � � � � � � � % � � � �  � � �

	 � � � � E � � � D � � � � 	  � � � � � � � � � E � , � D � � � � � � � �

� � � � � � � �  � � � 	 2 � � � � � � � � E � 	 � � � � � � � � � �

� � � � � $ � � � � � � � � � � � � � � � 
 � � � � E � � � - � � � � �

� 
 � � � � � � � � � � � � � � � � � � E � � � � � 	 � �

/ 2 � > 5 & 6

	 � �

� � � � � �
� � 	  

� � 	 "

� � � � � � � � � � 	 �  � % � � � � � � � � � 
 � � � � � �  � � � � � � � � � % � � � � � � � � � � � � 2 � � � � � 
 � � � �

� � � � � � � � � � � % � � � � � $ � � � � � � � � � � � � 
 � � � � � 
 � � �  � � � � � � � $ 
 � � � � � � � � � � � � � � � � � 
 � $ � � � � �  � � � � � � � � * 	 � � � E � 	 � � � � � � � � % � � � � � � $ � +

� � � � � � � � � 	 � � � � � � � � � � � �  � � 
 � � � � � �  � � � � 
  
 � 
 � $ � � � � 
 � � � � � � 
 � � � � � � � � � � �

� 0 � � � � � � 
 � � 
 � � � 
 � � � � � �  � � �  � $ 
 � $ � � � � � � � 
 � � � = � � � �  � � � � 
 � $ � � � � � � � � � � � � � � � � � � 
 � 
 � % � � 
 � � � � � � � � � � � � � � � � � � 
 � � 
 � � � 
 � � � * = � + � 
 � �

� � � �

� � 
 � � � � = � � E � 2  � � � � � * 	  � " � 2 	 + � � � � � �  � 0 
  �  � � 
 � � 
 � � � 
 � � � � � � � � � � � � 
 � � 
 � � � � � � � � � � � 	 � 
 � � 8 � � � � � � � � � � � � � � � � � � � � � � � �

� �  � � � � � � � � �

� � � D - � � � � � � � � � � � � � � � � � � � 
 � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � 
 � � � � � � � ! = � � � � � � 
 � ' � � * � � 
 � � � 
 0 � � � � � � � � � � � � � � �

� � � � � 0 
  � � � � % � � � �   � � � � � �   + � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � 
 � � � � � � � � � 
 � �  � � � � � � � � � � � � � � 1 � � � 
 � � �

� A 
 $ � � � 
 � � 
 � � � 
 � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � % � � � � � � � � � � � � � � � � � 
 $ � � � � � # � � � � � � � � � � � � � % � � � � � � $ � � � � � � � � � � � � � � � � � 
 � 
 � � � �

� � � � � � � 
 � $ � � � � � 
 � � � � � � � � � � � � � � 
 � 
 � � � � � � ' 
 � $ � � � � � 
 $ � � � � � � � � � � > � � � � � � � � � % � � � 
 � �  � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � �

� � � � 
 � � � 
 � � � � � 
 � � � � � � � � � 
 � � 
 � � � � 
 � � � � � � � � � 
 � � � � � � � � � 
 � � � � � % �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � 
  
 � 
 � $ � � � � � � � � � � � � � � � 
 � � � � � � � � �

� � �  � � � � � � � � � � � � � � � $ � � � � � � � � 
 � ' � � 
 � � � � � $ � � � � � � � �  � � � � � � � � � � 
 � � � � � � � ! � � � � � � � � � � � � % � � � � � �  � � � � � � � � � � � $ � � � 
 � � � � � � � 
 � � � � � � � � � �

� � � � � � � � � � � � > � � � � � � � � � � 
 � $ � � 
 � � � � � �  � � � � � � � � � � �  � % � � � � � � $ � � � � � � � � � 
 � � � 
 � � � � � � � � 
 � � � � � � � � � � � 
 � � �

� � � � � % � 
 � � � � � � � �  � � � � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � = � � � � 
 � � � � � � � � � 
 � $ � � � � � � � 
 � � � � � � � � � � � 
 � � � � � 
  � � 
 � � � �

 � � � 
 � � � � � � � % � � �  � � 
 � �  � � � � � � � � � � � % � � � � � � � � � � � � � � �  � 0 
  �  � � � � � � � 
 � $ � �  � 
 � � � � � �  � � � � � � � � � � � � � � � � 
 �  � � � � � � � � � � � � � � 
 � $ �

� � � � � $ �  � � � � � � � � � � � � # � � � � � � = 2 ) 1 � 1 7 � � � � � � � � 
 � � � � � 
 � $ � � � � � � � � � � � � � � � � 
 � ' � � � � �  � % � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � �



2 � � � � � � � , ; 	 � � � � � � � � � % � 
 � � � � � � � 
 � � � � �


 � � � � � � � � � 
 � 
 � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � �

� �  � � � 0 � � � � � � 
 � � � % � � � � � � � � � � � � � � � � � � 
 � � � � � � � 
  � � 
 � � 
 � � � � � � �

= � � � � � � � � � � 
 � � � �  � � � � � � � �  � � � � � � � 
 � � 
 � � � 
 � � � � � ' � � � � � � � �  � �

� 
  � � � � � 
 � � � � � � � � � � � � � � � � � � �  � � � � � � � 
 � � � � � � � � % � � � � � � � � 5 � � �

� � 
 � � � � � � � � � � � � � � 
  
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � $ � � � � � � � 
 � $ �

� � � � � � � � � 	 � 
 � � � � � � 
 � � � � � 
 � � � � �  � � � 0 � � � � � � � � � 
 � � � � � � 
 � � �  � % � � � # � 
 � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � % � � � � � F " � � , + � . � � � > 6 6 � 9 2 � G � > 3 ) � . 3 & � � � 3 1 � 3 ) � � 2 � A 3 � & 6 1 & 3 ) & � � � � � � � � � � � � + � & 6 � . 3 � 1 � � ) 2 4 . � � � � � � � � / + � 2 5 � � � � 2 ) @ � � ) � .

	 �  � � � �  � � � % �

� � 4 6 � � 3 � ) 2 4 .

� 3 � 1 6 = � & . 6 6 �

� � � 2 . &

	 2 � 5 6

� � � � � E , � �  &

� � � � E , � � � � � � �

� � � E - � � � � � � � �

� � E , - � � � � � � � �

� � � � , � � >

� � , � � � >

� � / / � � >

, � � � � >

� 4 ,

� 4 �

� 4 /

� 4 8

� 4 -

� 4 ;

� 4 D

� 4 <

� 4 C

�
�

�1
�
��
2
.

�  � � � � � � ! �  � � �

� � � � � �  � � � �  � � � � � 
 � � � � 
 � $ � � � � � � � � � � � � � � � � � �

� � � � � � � 
 � � � � 
  
 � � 
 � � � � # � 
 � � � � � � �  � � � 
 � � � � �  � % � � � � � 
 � � � � � 
 � � � � � � > 5 & 6 �

� � � 
 � 
 � � � � � � � � � � � � � > 5 & 6 � � � 
 � ' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � $ 
 � � � �

9 3 5 ) 1 & �  � � � 
 � � � � � � � % � � � � � � � � � � 
 � $ � � � � � �  � � � � � � � � � � � � � �

4 > " ) � � - � � � � � - �  2

4 > " ) � - � � � � � - � �  2

4 > " ) � D - � � � � D - �  2

4 > " ) , / - � � � � , � / - � 2

� � � � � 
 � '
� � � � � 
 � '

� � � � � � �

 � � � 
 � � � �

/ � . 3 & � � � 3 1 & � 3 > � � 3 . � H 5 4 . 6 ) � � � $ � 
 �

� � � � � � �

� �  � � �

� � � � � � � $ � 
 �

� � �  
 � � � �

� � �

� � � � �

�

�

� �  � � � 	

	 �  �  � � � � � 
 � �  � �

  

..
�

.
�� ..
�

.
�� ..
�

.
��

� � � . �. . � � � �

..
�

.
��

� 3 .

. 7

� � 1 G

� � 4 3 � 6 & � 3 > � 9 3 � � 3 4 � H 5 4 . 6 )

.
��

2 ) 4 2 � 5 ) 6

	 3 � � 2 7 6

> 6 6 � 9 2 � G

.
��

2
	

2
	

� 2 � A 3 � 3 )

. 3 & � � � 3 1

> 6 6 � 9 2 � G

9 3 � � 3 4

. 7 � � � 1 G

� � � � � � $ 	

. � � � � � � 
 � � � � � $ � 
 � � � 
 � ' � � � = 
 � � � � � � � � � 
 � ' � �

 � � � � � � � � � 
 � � � 2 	 � � � � � � � � ' � � � � � � � � � � � � � � � � � � $ � � � � �

� � ( � � �  � � � � � � � � � � � 4 2 � � � � � � � � � 
 � �  ! " � 8 � � � �  ! " � - 	 � � � � � � � - 	 �

� � � � � � � �  � � � � � � � � � � � � � � � 
 � ' � � � � � � � � � � � 4 2 � � � � � ( � � �  � � � �

� � �  �  ! " < � � � �  ! " - � 	 � �

� � � $ � � � � � � � � � � �

� � � � 
 � � � � � � � � � � � � �

� � � � 
 � � � � � � � � � 
 � $

>
5
&
6

� � � � & � � � ' � 
 $

� > � � � � � � � � � � � � � � � � ' � � 
 � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � ( �  � � � � 
 � � . � �  � � � � � � � � . � � �  � � � � � � � � � 0 � � � � � � � � � � � � � � > � � �

� � � 
 � 
 � � � � � � � � � � ' � � � � � � � � � . � � �  � � � � � 5 � � � � � � # � � � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

4 2 � � � � � � � � � � � � � � 
 � � � � � � 
 � $ � � � � � � � � � � � � � � � 4 � ' � � � � � � � � � � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � ' � 
 � � � � � � � � � � � � � �  � � � � � � � � � � � $ � � � 
 � � � � � � � � � �  � � 
 � � � � % � � 
  
 � � � � � � � � 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � � $ � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � (

� � ) � � � � � � ' � � � � � � � � � � � 
 � $ � � � 
 � � � � � � � � � � % 
 � $ � � � � � � � � � � � � � � � � 
 � � � � & � � � � % � 
 � � � � � � � � � � � �  � 0 
  �  � � �  � � � � � � � � � � � �  � < 	 �

& � � � � % � 
 � � � � � � � � � � � � � 
 � � � � � � � � � � # � 
 � � � � � � � � � � � � � � & � � � � % � � � � � � 
 � % � 
 � � � � � � � � � � � 1 � � � �  � $ � � � � � � � � � � � � � � � � � � � # � 
 �  � � � �

� 
 � � � � � � � � � � � � � � % � 
 � � � � � � � � �  � � � � � � � � � � 
 � � �

� ) � � = 
 � � � � � � � � �  � � � � � � � 
 � � � � � � � � � � � � � � � � � � � 4 2 � � � � � � � ) � � 3 4 . � � � � � � � � � � � � � % � � � � 
 � � � � ' � 
 � � � � � � � � % � � � � � � � � � � � �

� � � � ' � � � � � ) 6 2 � @ � � �  � � 
 � � �  
 � � � � � � � 4 � � 
 � � � � � � � � � � � � � � � � � � � � $ � � � � � � � � � � � � � �  
 � � � � � < � � � � � C � � 
 � � � � � � � � � �  � � � � � � � 
 � � � �

� � � � � 
 � $ � � � � � � 0 � � � � � � � � �  � � � � � � � � � � � � % � � � � � ' � 
 � � � � � � � � � � � � � � � � � � � � � ' � 
 � � � � � � � � 
 � � � � � � � � � � 4 2 � � � � � � � � � � � � 
 � � � � � � � � � � �

 � � � � � 
 � � 
 � � � � � � � � � � � � � 
 � � � �  � 0 
  �  � � � � � � � � � � �  � � � � � � � � � � � $ � � � ) � � � � � � � � � �  � 0 � � � � � � � � � � � � � � � � �  � � � � � � � � �

� � � � 
 �  �  � 0 � � � � � � � � � � �  � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � 
 � � � � � � � � � ' � � � � � � � � 
 � � � � � � � � � � � � � � � �  � � � � � � � � � � � $ � � � � �

� � � � � 0 � � � 	 � � & � � � � 0 � � � � � � � � � � � � � � �  � � � � � � � I � � � � � * � � � � . 7 � � 
 � ' � � � � � � � � � � � � � � � $ � � � � � � $ � � 8 " � - 	 � � � � � < " - � 	 + �

( ) � � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � �  � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � % � 
 � � � � � � � � � 0 � � � � � � � � �  � � � � �

� � � � ' �  � � � � � � 
 � � � � 
 � � � � � � � � 
 � � � 
 � � � � � � � # � 
 � � � � � * � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � 
 � � � + �

� � � � � � � � � � � � � � �  � � � � � � �  � 0 
  �  � � � � � � � � � 
 �  �  � � � � � � � � � � � 
 � � � � � � � 0 
  � � � � % � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � � � � � � �

� � � � � 
 � � � � > 
 � � � � � ( � � � � 
 � � � � � � � � � � % � � 
 � � � � � � � 4 2 � � � � � � � � �

* ) � � � � � � � � � � � � � � � � � � � � � � 0 � � � � 
 � � � % � � � � � � � � � �  � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � �  � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � �

 � � � � � � � � � � � � � 0 � � - � ? � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 2 � � � % � � � � � � � � � � � � � � � � � � � � � % � 
 � � � � � � � � � � � � � � � � ' � 
 � � � � � � � � 
 � � � � � �

� � � � � ) � � 3 4 . � � � � � � � � � � � � � � � � � � � � � � � � � 
 $ 
 � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � 
 � � � � � � � � 
 � � � � � �

� � � � � � 6 0 � � � � 
 � � � � � � � � 
 � � � � � � � ) � � 3 4 . �  � % � � � � � � � 
 � � � � � 
 � 
 � % � � � 3 � 1 3 � � � � � � � � � � 
 � � � � � � � � � � � � 
 � �  � % � � � � � � � � � � �  � $ � � �

� � � � � ) � � 3 4 . � � % � � �  � � � � ' � � � % � � � � 
 � $ � � 0 � � � � � � � � � � � � � � � � � � �  � � � � � � � � * 	 � 0 � � � � E � �  � � � � � � �  � � � � 
 � � � � � � + � � � � � � � � � � �

� � � � 
 � � � � � �  � � 
 � 
 � � � � � � � � � � ' � � � � � � � ' � � � � � � � � � � � � $ � � � � � � � . � � � � . � � � � � . � � �  � � � � � % � � � � � � � � � / � � � � 
 � 
 � � �

( �  � � � � � * � � � � � � � 
 � � � � � * . + � � � � � � � � � 
 � � � � �  � 
 � � � $ � � � � * . � + � � � � � � � � � � � 
 � � � � �  � 
 � � � $ � � � �  � � � � 
 � � � 
 � � � * . � � + + � � � � � . � � � � � . � � �  � � � � � � � �

� � � � � � � ' � � 
  � � � � � � � � � � � 
 � � � � � � � 0 
  � � � � % , � �  & � � � � � � � � � � � � � � � � 
 � � � � � $ � 
 � � / � � � � � � 4 2 � � � � � � � � � � � � �  � � � � � $ � 
 � � � � � � � � � � � � � � �


 � � � $ � � � � � 
  � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � % � � � � 
 � $ � � � � 
 � � � � � � � � � � � 
 � � � � 
 � � � � � � � 1 � � � 2 . � � � � 
 � 
 � � � � � � � � � 
  � � � � � � � � � � �


 � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 1 � � � 2 . � � , � � � > � � 
 � � � � � � � , � �  & � � � � � � � � � � � � � 
 � � � � � $ � 
 � � � � � � � � � � � � � � � � � � % �

� � � � ' 
 � $ � � � � � � � � � � � � � � � � � �  � . 7 � � 
 � ' � �

& � � � � � � � � � � � �  � ( �  � � � � � � � 
 � 
 � � � � � � � � � � � � � � � � � ' � � % � � � � 2 ) 4 2 � 5 ) 6 � 	 3 � � 2 7 6 � � � � � � � � � � 2 � A 3 � ! � . 3 & � � � 3 1 � � � � � + � � � �

1 � � � � � > � � � � � � � � % � � � � � � $ � � � J � / � 	 � � � � � ( �  � � � �  � % � � � � � � � � � � � � � � � ' � � � � � � � � � � � 
 � � � � � � � � � � � � � � $ � � � � � � � � 
 � � � 
 � � * . � � + �  � � � � �



. ) 6 & 6 � &

 ! � � � � � � � � � � * � +  � � � � �  � � � � � � � � � � � � �

, � � � � � 8 < 	 � � � � �  ! " � � - ? � � � � � � � � � � � E � � � �  �  � , � �  2

4 � 0 
  �  � � � � � � � � 
  
 � � � ) � � �  � � � � � � 
 � � � � � � � � ; � 3 �  �

. � � � 
 � 
 � � � � � � � � � � � � 
  
 � � � � � � � � � $ � � � � � � � � � � � �

� 
 � � � � � � � 
 � � � 
 � � � � � � � / � � G � 3 �  � � 
 � � � � � 
  � � � � � � � �

= 
 � � � � � � � � � � � � � � � � � �  � � � � 
 � � � � � �  ! " - 	 � � � �  ! " , � 	 �

� � � � � � � 
 $ � � � � � � � $ � � � � � � � �  ! " , � 	 � � � � � 
 � � � � � � � � � � � � %

. ) 3 � 6 � � � 3 1 �

�

' � � 
 $ � � � � � � � %

 , � 	 � �  - 	 � � � � -  2 �  � 0 � � � � � � � � � � � � � � 
 � � � 
 � � � � � � �

4 8 �

� �

D
�


��

0

�
$
��
�
�
��
�
�

<
�



, �  

> � � � � � �  � � � � � � � 
 � � �  � 0 
  �  � � �  � � � � � � � � � � � $ � �

� � � 
 � $ � � � � �  � �  ! " � ; 	 � � � � � � �  ! " 8 < 	 �
	 3 � � 2 7 6 � � � 4 � �

� 5 ) ) 6 1 � � � � 4 � �

� 1 . 5 � � & 5 . . � @

� � � � �  ! " � � � 2  � � � � � � � 
 � � � � � � �  ! " � / � 2  � � � � � � '

) 6 > 6 ) 6 1 � 6 &

& . 6 6 � � � 1 . 5 � &

� � � �  � � � � � � � � � � 
 � � � � % � � � � �  � � 
 � � � � � � � � � 
  
 � 
 � $ � �

, - � ? � � � � � � � � � � 
  
 � � � 
 � � � 
 � � � � � � � � 
  � � � � " � � � � � � � � � � � 
 � �

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	
) 6 2 � @

, + � �  , � 	 � � � � � � � � � �

� + � � " & . � 
 � � � � � 
 � $ �

� � � � � � � � � � � 
 � � � �
/ + �  & . � � � � " 
 � � � � � 
 � $ �

� � � � � � � � � � � 
 � � � �

8 + � �  - 	 � � � � � � � � � � �
- + � � � �  � � 6 � � � � � � � 
 � �

� � � � � � � 	 � � � 2 � � � � � � � � ; �

; + � 	 " � � � � � " � � � � � � � � � � � � � � � � � % � 
 � � � �

D + � 	  � �  � � � � � � � � � � � � � � � � � % � 
 � � � �

< + � 2  � � 2 �  � � � � � � � � � � � � � 
 � �

C + � 2 � " � � 2 �  � � � � � � � � � � � � � 
 � �

� � �

� � �

� � �

� �

� �

� �

	 �

	 �


 � �  �
� 
 � � � � �

� � �

) �  � � � � � � � $ � � � � � � �  
 � � � � � �

� � � � � � � � � 
 � � � � � � � � � � � $ � 
 � �

� � � � � � � � � � � � � � � 
 0 
 � $ � � � � � �

�
�

�
�

�
�

�
�

�

4 8 �

� �

4 8 �

� �

� 3 1 � ) 3 � � 2 � � � 3 1 . � � � � .  � � � � � . � � � � � �  � � � � � � � � � � � � � � � � � � � 
 � 
 � � � � � � � � � � � '

� � � � � � 
 � � - �   � 
 � � � � � 
 � $ � � � � $ � 
 � � � � �  
 � � � �

	 "

8 �  

� � � � � � � � � 
 � ' � 
 � � 
 � � � � � � � �

� � �  � � � � � � � � � � � � � 
 � � � � � � �

� � � � � 
 � $ � 
 � � � � # � 
 � � � � � � � � �

� � � � � � � 
 � $ � � � �  
 � � � � � � � � � � �

� � � � � � � 
 0 
 � $ �

� � � � � � 
 � �  � % � � � �  � � � � � � � � � �

� � � � � � �  � � � � � � � � � � � � � � 
  � � � � � �

� � � � � � � �  � � � � � � � � �  � � � � � �

� � � � � � 
 � � � � � � � � � � � � � � � � � � � � � �

� � 1 � � � 
 � � � 
 0 
 � $ � � � � � ' � � � 
 � �

� � # � 
 � � � � � * � � � � � � � � > 6 , � , C ; C +

� � � � � � � � � � � � � � � � � � � � � � � � � � � *



, + � � � � �  � 0 
  �  � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � 
 � ' � � � � �

� � � � � � 
 � � � 	 " � � � � � � % � � � � � � �  
 � � � � ; � 
 � � - � 	 � ) 4 & �

� + � > � � � � � � 
  �  � � � � �  � � � � � � � � � � 
 � � � � � � � � � � � ' � � � � � � �  � ' � � � � � � � 
 � � 
 � � � � � � � � �

� � � � � � � � � � � � � �  � � 
 � $ � � � � � � � � � � � � � � 
 � � $ � � � � � � � �  � � � � � � � � � � �

/ + � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � 
 � � � � / � 2 4 . � � � � � �

8 + � � � � � � � � � � 	 � 
 � � � � � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � � � �  � � � �

� � � � $ � � � � 5 � � � � � � � & 6 � . 3 � 1 � � ) 2 4 . � � � � � 
 � 
 � % � � � � � 
  
 � � � � � �  � � � � � � � � � �

� � � � � 
 � � � � � 
 � � � � � � � � � � � � $ � � � � � � � 
 $ � � � � � ' � � � � � � � � � 
 � � � � � � � 
 � � � � � �

2 ) 4

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� � � 3 �  ! " - 	 � & � 7 1 2 �

> ) 3 4 � 6 � � 6 ) 1 2 � �

& 3 5 ) � 6 � 3 ) �

� 3 � 2 � � . 3 �

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

/ 2 � � � � �

 � � +  � � 
 � �  � � � � � �

� � � � � �

� 4 ,

� 4 �

� 4 /

� 4 8

� 4 -

� 4 ;

� 4 D

� 4 <

� 4 C

�
�

� . 3 & � � � 3 1 � 3 > � � 3 . � H 5 4 . 6 )

� � � $ � 
 �

� � � � � � �

� �  � � �

� � � � � � � $ � 
 �

� � �  
 � � � �

� � �

� � � � �

..
�

.
��

..
�

.
��

� 3 1 1 6 � � � � 3 � 9 3 � � 3 4 � H 5 4 . 6 )

.
��

2
	

� 3 � 5 & 6 � � A 6 � � � � � � 	 � 2 & � 2 � � 3 ) B 5 6 � * � 5 ) ) 6 1 � + � � 3 1 � ) 3 � � 6 )

2 � � � � � � � � � � 
 � � � � � 
 � � 
 � � � � � � � � 
 � � � � � � 2  � � � � � � � � � � �  
 � � � � < � � 2 � � � � � � �

� 
 $ � � � � 
 � � � � ' � � � � � �  � � � � � � � � 
 � � � � � � � � � � � � 2 	 � � 
 � � � � � � � � � � � � � �  �

( �  � � � � � 
 � � � � ) �  � � � � � � � � � � � � �  � ( �  � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � �

� � � � � � � � 
 � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � $ � �

� � � � � � � � 
 � $ � 
 � � � � � � � % � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � $ � � � � � � � � � � � � � �

� 
 � � � � � � � 4 2 � � � � � � � � � � � � � % � � � � 
 � � � � ' � 
 � � � � � � � � 4 2 � � � � � � � � �  � % � � � �

� � � � � � � � � � 
 � � � � � ( � � �  � � � � � � � � � � � � � � � 
 � $ � � � � � � � �


 � � � � � � 
 $ � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � �

 ! " - 	 � � � � � � � � � � � � � � � � , � � 3 �  � � � � ; � � � � � � � � � � � �  ! " � � � �  � �

 ! " - 	 � � � � � � � � � � � � � � � � � � � 3 �  � � � � / � � � � � � � � � � � �  ! " � , � �  �

 ! " - 	 � � � � � � � � � � � � � � � � 8 � � 3 �  � � , � - � � � � � � � � � � �  ! " � � � - � �  �

 ! " - 	 � � � � � � � � � � � � � � � , � � 3 �  � � � � , � � � � � � � � � � � � �  ! " � � � � � �  �

� � � � �

� � � 
 � � � �

� � � � � � � 
 � �

* � � � � ( �  � � �

� 
 � � 
 � � � � <  

� # � � � � +

� � � � �

� � � 
 � � � �

2 ) 4

, � G

> 3 ) = 2 ) � ! & � 3 . ! ) 6 	 6 ) & 6 � 9 @ � & = � � � A

> = �

& � 3 .

) 6 	

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

2 ) 4

� � � 3 �  ! " - 	 � � ) �  ! " , � 	 � & . 6 6 � � � & � 7 1 2 � �

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

2 ) 4

, � G
3 . 6 1 � � 3

� � � & � 3 .

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

2 ) 4

, � G

> 3 ) = 2 ) � � ! & � 3 . ! ) 6 	 6 ) & 6 � 9 @ � � 6 1 � ) 6 � K 6 ) 3

> = �

) 6 	

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� � � 3 �  ! " 	 � & � 7 1 2 �

> ) 3 4 � 6 � � 6 ) 1 2 �

& 3 5 ) � 6

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

2 � H 5 & � � � A 6 � . 3 � � > 3 ) �  ! " - 	 � > 5 � � � & � 2 � 6

� � � 3 �  ! " 	 � * 	 J , � 	 + � & � 7 1 2 � � > ) 3 4 � 6 � � 6 ) 1 2 � � & 3 5 ) � 6

. 3 �

� � � 3 �  ! " 	 � & � 7 1 2 �

> ) 3 4 � 6 � � 6 ) 1 2 � �

& 3 5 ) � 6

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

2 ) 4

� � � 3 �  	 � & � 7 1 2 � � � = � � A � � � ) 6 � � � 3 1 � � A 2 1 7 6 � & = � � � A
� � � 3 �  	 � & � 7 1 2 �

> ) 3 4 � 6 � � 6 ) 1 2 �

& 3 5 ) � 6
,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4
� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � �

& 3 5 ) � 6

> = �

) 6 	

, � G

. 5 � �

� 3 = 1

�  � � � � � � � � � � � � � � � � � � � 
 � $ � � � � � � � � � � 	

/ 2 � � � � �

/ 2 � � � � � / 2 � � � � �

/ 2 � � � � �

/ 2 � � � � �

& � 3 .

� � � � � � � � � � � � � � � � � � � � � � � � � � � ,



2 ) 4, � G

� A 6 & 6 � � � 2 7 ) 2 4 & � & A 3 = � 9 2 & � � � � 3 1 1 6 � � � 3 1 &

6 4 . � 3 @ � 1 7 � 2 1 � 6 � � 6 ) 1 2 � � K 6 ) 3 � 3 > > & 6 � � . 3 �

� � � � � � � � � � � � � � � � $ � � � � � � � � � � � ( � � � � � � � � � � � � � � � 
 � � � I � � � �

� � � � I � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � � �  � � � � � � � � � � � � $ � � 
 � � � � � �

� � � � �  ! " , � �  	 � � � � 
 � � 
 � � � � �  � � � % � � � � � � � � � � � � � � �  � � � � �

� � � � � 
 � $ � � � � � � $ � � �

> = �
& � 3 .

) 6 	

2 ) 4

� � � 3 �  ! " - 	 � � ) �  ! " , � 	 � & . 6 6 � � � & � 7 1 2 � �

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

2 ) 4
,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

2 ) 4

, � G

> 3 ) = 2 ) � � ! & � 3 . ! ) 6 	 6 ) & 6 � 9 @ � � 6 1 � ) 6 � K 6 ) 3

> = �

) 6 	

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� � � 3 �  ! " 	 �

& � 7 1 2 �

2 � H 5 & � � � A 6 � & . 6 6 � � . 3 �

� > 3 ) �  ! " - 	 � > 5 � � � & � 2 � 6

� � � 3 �  ! " 	 � * 	 J , � 	 + � & � 7 1 2 � � > ) 3 4 � 6 � � 6 ) 1 2 � � & 3 5 ) � 6

2 ) 4

5 1 ) 6 7 5 � 2 � 6 � � . 3 = 6 ) � � & 5 . . � @

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� 2 � A 3 � > 6 6 � 9 2 � G � = � � A � 5 1 � � � � 1 � .  � � 4 3 � 6

>
& � 3 .
)

 / / � �

� >

2 ) 4

, � G

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� 2 �, � G
� 2 � A 3 � & � 2 � � 1 7 � . 3 � � � 3 � & 6 � � > 5 � � � & � 2 � 6 � & . 6 6 �

 

. 3 & � � � 3 1 � > 6 6 � 9 2 � G � = � � A � 5 1 � � � � 1 � . � � � 4 3 � 6

2 ) 4

, � G

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4
, � G

. 3 & � � � 3 1 � & 6 1 & 3 ) � . 3 �

. 3 & � � � 3 1

) 6 > 6 ) 6 1 � 6

. 3 & � � � 3 1 � 2 1 � � & . 6 6 � � > 6 6 � 9 2 � G � � 1 � . � � � 4 3 � 6

2 ) 4
,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

, � G

/ ; � � � 6 7 � & 6 1 & 3 ) � . 3 �

>
& � 3 .
)

, � G

� 2 �
& . � 1 � � 6 � 3 ) � 6 1 �

& @ & � 6 4 &

" � � � � � �

A 6 2 � � A � 2 1 � � & 2 > 6 � @ � 2 � � = 3 ) G � � 6 � 6 � � ) � � 2 �

� 6 	 � � 6 & � � 3 1 & � � � 5 � 6 � 2 � & 2 > 6 � @ � A 2 K 2 ) � � � � �

� & � � A 6 � ) 6 & . 3 1 & � 9 � � � � @ � 3 > � � A 6 � 5 & 6 ) � � 3

6 1 & 5 ) 6 � � 3 4 . � � 2 1 � 6 � = � � A � 2 1 @ � 2 � � & � 3 )

9 @ � 2 = & � � 1 � > 3 ) � 6 � � 3 1 � @ � & G � � � 6 � � . 6 ) & 3 1 &

& A 3 5 � � � � 1 & � 2 � � � � A � & � 6 B 5 � . 4 6 1 � �

� � 6 � 6 � � ) � � �

& A 3 � G � ) � & G

� � 3 6 & � 1 3 � � 2 � � 6 . � � 2 1 @ �

� � 2 9 � � � � @ � = A 2 � & 3 6 	 6 ) � > 3 ) � � A 6 � � 1 & � 2 � � 2 � � 3 1 � �

> � � 1 6 & & � > 3 ) � . 5 ) . 3 & 6 � 3 ) � 2 . . � � � 2 � � 3 1 � 3 > � � � & �

. ) 3 � 5 � � & � � � � � � & � � A 6 � 5 & 6 ) & � ) 6 & . 3 1 & � 9 � � � � @ � �

� 3 � 6 1 & 5 ) 6 � � A 6 � 5 1 � � � � & � � 3 ) ) 6 � � � @ � 5 & 6 � � 2 1 � �

� 1 & � 2 � � 6 � � �

� � � 3 �  ! " 	 � & � 7 1 2 �

> ) 3 4 �

6 � � 6 ) 1 2 � �

& 3 5 ) � 6

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

1 3 � 6 � � � A � & � � & � 1 3 � � 2 � � � A 6 � & 2 4 6 � . 3 � 6 1 � � 2 � � 2 & � � A 6 � & 5 . . � @ � � 	 �

2 ) 4

� � � 3 �  	 � & � 7 1 2 � � � = � � A � � � ) 6 � � � 3 1 � � A 2 1 7 6 � & = � � � A
� � � 3 �  	 � > ) 3 4

6 � � 6 ) 1 2 �

& 3 5 ) � 6
,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

> = �

) 6 	

� > � � 2 � A 3 � � & � 3 4 � � � 6 � � & . 6 6 � � � & � , � � ?

* 4 2 G 6 � � � � & 5 . . � @ � 2 	 � 4 2 � �  � < 	 + �

2 �

� � � E � , � 8 � � � 2 � � & 5 . . � @

� 3 � 1 3 � � 6 � � 6 6 �

; � � 	 3 � � & � � � � � 1 . 5 �

. 3 & � � � 3 1 � > 6 6 � 9 2 � G � = � � A � 6 1 � � 3 > � � ) 2 	 6 � � � � 4 � �

2 ) 4

, � G

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9

-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

,
�
G

. 3 & � � � 3 1 � & 6 1 & 3 ) � . 3 �

. 3 & � � � 3 1

) 6 > 6 ) 6 1 � 6

� � � � � � � %

� � � � � � � %

� � 3 � 6 � � @ . 6 � , 1 - 8 � ,

/ 2 � > 5 & 6

�  � � � � � � � � � � � � � � � � � � � 
 � $ � � � � � � � � � � 	

/ 2 � � � � �

/ 2 � � � � � / 2 � � � � �

/ 2 � � � � �

/ 2 � � � � �

� � , � >

K 6 ) 3

& . 6 6 �

K
6
)
3

, � G

& . 6 6 �

K
6
)
3

, � G

, � G

, � G

, � G

, � G

K
6
)
3 , � G

& . 6 6 �

K
6
)
3 , � G

& � 3 .

, � G

K
6
)
3

> 3 ) = 2 ) � ! & � 3 . ! ) 6 	 6 ) & 6 � 9 @ � & = � � � A

,

�

/

8

-

2  

2 "

� 	

	  
 

� ) � 3 4 .

, � 	

� D

� ;

� <

� C

� � � � � 	

"

"
> ,> �

> 9
-  2

- 	-  2

4 2 �

� 	 ) 6 2 � @ 	 "

� 3 4

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

1 3 � 6 � � � A � & � � & � 1 3 � � 2 � � � A 6 � & 2 4 6 � . 3 � 6 1 � � 2 � � 2 & � � A 6 � & 5 . . � @ � � 	 �

� 3 4 4 3 1 � 3 >

6 � � 6 ) 1 2 � � & 3 5 ) � 6

1 3 � 6 � � � A � & � � & � 1 3 � � 2 � � � A 6 � & 2 4 6 � . 3 � 6 1 � � 2 � � 2 & � � A 6 � & 5 . . � @ � � 	 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � -

�

Bardac Corporation
40 Log Canoe Circle

Stevensville, MD 21666 USA
Phone: (410)604-3400 Fax: (410)604-3500

www.bardac.com

BARDAC DRIVES

Bardac
drives


	General Description
	Supply Details
	Output Current and Supply Voltage
	Power Output and Heatsink
	Overload Trip
	Set Up Procedure
	Options
	PID Feedback
	Setpoint Ramp
	PG Links
	Auxiliary Trip

	Specifications
	Block Diagram
	Physical DImensions
	Typical Wiring Diagrams
	Important Notes on the 200XLV
	Fwd/Stp/Rev by Switch
	0 to+/-V From External Source
	Fwd/Stp/Rev by Center Zero
	0 to +/- 5 or 10V Speed Signal
	0 to +V w/ Direction Change Switch

	Torque Controller 200XLV
	External Zero Pot Wiring Diagrams
	Important Notes on the 200XLV
	Fwd/Stp/Rev by Switch
	0 to+/-V From External Source
	Fwd/Stp/Rev by Center Zero
	0 to +/- 5 or 10V Speed Signal
	0 to +V w/ Direction Change Switch

	Various Block Diagrams
	Unregulated Power Supply
	Pos'n and Spd Fdbk in PID Mode
	Pos'n Fdbk w/  Travel Limit
	Tach Fdbk in P+I Mode
	Pos'n Fdbk in PID Mode


