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 � � � -2 � � �  � �  8 � 
 � � � $ 
 � !  � 	  � � � �  
 � � � ! � $  ! ( � � �  � � � � � � � � � � 	 . �  � � � 	 ! � 
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 � ! �  � � � � �  � 
 � � � # � � ! 	 � # 
 
  !  � 	 � � 
 � ! �  � � 	 � 	 � � � 
  
 � � � � 
 � � , !  " � � � � 
 � � " �  D5 
� �  	 � � � 
 �  0 � 	 � �  � 	 � � 
 	 � #  � � � �  � 	 $ � , � � � � � � � 
 / � � $  � � " � �  � 
 � � � $ 
 � ! 	  � � 
  � 	 � � �  �  � � � 	  
 � � �  

, � 0 � � - � � : � � 
  N1 � �  � � � & � �  � ( � #  2D hex (� � 	 � � � � �  � �  � " � � � 	 � � / ), � � 
  N2 – 2E hex, � � 
  N3 – 2F 
hex, � � 
  N4 – 30 hex. 

0 
 � � � $ 
 � ! �  � " � � �  � � � � � � �  � � � 
 � � $  � � & � "  � � 
  � � � ! � � � �  � 
 � � 	 ! � � 
 � �  � � 	 � (  � � � � � 	 ' � �  �  ' � -
� � $  � � � 	 ! � � � � 
 . * � �  ! � � / � � � � �  � � � 	 � � 
  � 	  � � � � � 	 � � � (  � 	  30 
 � � � � �  ! ( ! � � � � 
 
  � � 
 � �  88 
  � � � � � -

� � � � 
 � � $  
 " � � � $  ' ! � � 	  ( � 	  � � � � ' ! � � � � "  � 	 � � �  ) � �  ! (  � 
 � � �  � 	 �  " �  	 � � � ). � 
 � �  � � � � 
 � � � � �  � � � � -
� � / � � � � �  SA1, � 	  � � � � � 	 � � �  ! ( ! � � � � 
 
  	 � � � 
  � 
 � � � $ 
 � ! 	  � 	  % � � �  RS485 �  ! � � " 
  � � 
 � 	  � � � � � 	 ' � �  
� � � � � 
 � � 
 
 . � 
 � �  � � � � � � / � � � � �  SA1 � �  ! ( � � � � 
 � � 
 # , � 
 � � � $ 
 � ! �  � � 
 � � � � � �  	 � � 	 � 	 � � � /  
 � � 
 � � -
� � 
 � #  � � 	 � (  � � � � � 	 ' � �  
  � 	 & � ! 	 � #  % � � + �  ( � � � � � � � � � � �  ! � � / � � � � �  
 �  " � � � � !  
  H � �  A 
 � 	 � 	 � 	  !  


 � 	 � % � " , 	  � 	 � � "  !  " � 	 � % � "  � � 	 � � " � 
 � �  
  � � � � � � / � � � � � "  ' ! � � 	  
 ! � � � � � 
 ). - 	 � � "  ! � � / � 	 � � 
 
  
� � " � � 
 � � 	 ' � � � � ( $  � � & � " , � " � � � � � / � � $  � � 
 � � �  100 
 � � � � � � ( �  � � � � � ! 	 � � !  � � 	 
 � �  �  �  � � � � � �  �  

 �  � 	 � � !  
 ! � � � + � � 	 .  

10.9.  * � �  � � � � � / � � � � �  � 
 � � � $ 
 � ! 	  � 	  � � 	 
 � ( $  � � 	 � 
 � � � � � ( $  ! ( � � �  � � � � � � � � " �  � 
 � � � # � � ! 	 � #  
� � � �  � � 	 
 � ( $  � � � � � � � � � � � � � " ( $  ! ( � � � , � � � �  � � � � � # � ( $  
 � � � ! � $  ! ( � � � , � � � �  � � � 	 ! � 
 � " ( $  � � -
& � "  � 	 � � � (  � 	 � � �  � � � 	 � � �  �  � � 
 � � � 	  ! � � " � � � , � � � �  ! � � � � �  � �  � 
 � � � # � � ! 	 � #  � 	 � � /  
 � � " �  � �  
 � -
� � � 	 & � � � 
 "  � � � � � 	 
 � � 
 � � . 

10.10. * � �  � � 
 ! � � � � �  � � ! ( �  � � & � " � !  � 	 � � � (  ! � � " � & � �  
 � � � 	 � � �  � � �  � 	 " " ( -
� � � + �  � � 	 � � � 	  � 
 � � � $ 
 � ! 	 . �  
 � � � 	 �  � 	  � � � � �  !  � 
 � � � $ 
 � ! �  � � � + �  � � 	 ' � � � � �  �  + 	 $ � 	  � � � � & � � � �  
� � � � � � / � 	 � � � � $  � � � � �  �  � � � � � � ! 	 � # 
 
 . 

� � � "  � 	 % � �  � � � � � � & � � � $ . 
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11. 1 , � � � ,  0 � � 1 � � � � � ,  �  � , . � � � � �  � , � � �  � � 1 , � � � 3 �  � � � . � � ,  �  0 * 1 , � � � � 7 � 7  
1 � � � 7 �  (SA1.1=ON/OFF, SA1.2 = ON). 

11.1. 0 
 � � � $ 
 � ! �  � � � � � / � 	 � � 
 
  �  
 � � �  220 �  � � � � �  � 	 � 6 � "  X1 �  �  � � � � & � � " �  � � � � � � � � � � �  � �  
� � � � � + � $ 
 �  RS-485 � � � � �  � 	 � 6 � "  X3 (
 " . � � 
 . 2).  

11.2. �  � � � � � � � � � � �  ! � � / � � � 	  � � � � � � & � 	  � � * , � 	 � � �  � ! � � ' ! � � � � � . 
11.2.1. � 	  � 
 � � � $ 
 � ! �  N1 � � � � � � / � 	 � � � #  SA1.1 � 
 � 	 � 	 ! � � ! 	 � � 
 
  !  ON, � 	  � 
 � � � $ 
 � ! �  N2 – 

!  OFF.  * � � � � � / � 	 � � � #  SA1.2 � 	  � � � � �  � 
 � � � $ 
 � ! 	 �  � 
 � 	 � 	 ! � � ! 	 � � 
 
  !  ON. �  " � � � � -

 � � " �  D5 � 	 � � 
 ( ! 	 � � 
 
  4 � 	 $ � 	 , � � 	 � ( ! 	 / � � �  � � " � �  + 	 � (  0 (
 " . � 	 � � � ' �  2): FF, FF, 
00, FF. 

11.2.2. �  � 
 � � � � � "  
 � 
 � � 
 � � �  � 	 � � �  � �  	 % � � � . 
11.2.3. * � �  � 	 & 	 � � �  � � % � � � � � "  � � � � � �  � � * , � � � � � / � � � � � $  �  � � � � & � � " �  � � � � � � � � � � �  � 
 � -

� � $ 
 � ! �  ! ( ! � � � �  ! � � " 
  � & � � 	 � � 
  � � � � � �  �  
 �  � 	 � 	  
 ! � � � + � � 	  � � 	 
 � ( "  ' ! � � � " . 
11.2.4. * �  � � 
 � � & � � � �  � � � � � � � 	  !  + 	 � �  � � *  � 
 � � � $ 
 � ! �  ! ( ! � � � �  � � � � � ( "  ' ! � � � "  ! � � " 
  

� �  � � � ' 	  + 	 � (  � � * . 
11.2.5. * �  � � � � � 	 � � �  + 	 � (  � � *  � 
 � � � $ 
 � ! �  � � � � � � � � �  !  � � & � "  � & � � 	 � � 
 . 
11.2.6. �  
 � � � 	 �  ! � � % � �  �  ! " � % 	 � � � # 
 � ! 	  !  � 	 � � � �  � � � � � � � � � � 	  ( � � � � � � � � � � ! 	 � � � � , � � 
 -

� � � � � � 
 � � � , � � � � � �  � � � 	 ! � � � � � ) ! " � 
 � �  ! � � " � � �  � & � � 	 � � 
  � 
 � � � $ 
 � ! �  ! ( ! � � � �  � 	  
� � � � � 	 � � �  � � � � � � � �  – � � � � � � � � � � � � � �  ! � � " 
  � & � � 	 � � 
 . � � + � � " 	 ' � 
  �  
 " � � �  � � � 	 ! -

� � � � 
  � � 
 � � � 	 � �  � �  � � � � � � � � � � 	 .  

 
11.3. �  � � � � � � � � � � �  � � � � / � � � 	  � � � � � � & � 	  � 	 � � �  ! ( � � ! 	  � � % � � � � � ! , � 	 � � �  � � � � ' ! � � � � �  ( !  

� ! � � ' ! � � � � "  � 	 � � �  ! � � � � $  ' ! � �  � � � � � 	 & 	 � # 
 
  � �  � � � � � ). 
11.3.1. * � � � � � / � 	 � � � #  SA1.1 " � & � �  � " � � #  � � � � � ! � � # � � �  
 � 
 � � 
 � � �  (ON � � �  OFF). * � � � -

� � / � 	 � � � #  SA1.2 � � � & � �  � ( � #  !  � � � � & � � � �  ON. �  " � � � � 
 � � " �  D5 � 	 � � 
 ( ! 	 � � 
 
  4 
� 	 $ � 	 , � � 	 � ( ! 	 / � � �  � � " � �  + 	 � ( , !  � � � � � � $  � 	 � � � 	 � �  � 
 � � � $ 
 � ! �  (
 " . � 	 � � .2). � 	 � � � -

" � � , � 
 � �  � 
 � � � $ 
 � ! �  � 	 � � � 	 � �  !  + 	 � �  2, � 	 � � 
 ( ! 	 / � 
 
  
 � � � � / � � �  � 	 $ � ( : FF, FF, 02, 
FD. 

11.3.2. �  � 
 � � � � � "  
 � 
 � � 
 � � �  � 	 � � �  � �  	 % � � � . 
11.3.3. 0 
 � � � $ 
 � ! �  � 	 � � � 	 � �  � � 
 � � �  ! � � " � � � , � �  � 	  � � " � �  � 	 � � �  � 	 " " � � � ! 	 � � � $  + 	 � (  
 � ! -

� 	 � � �  
  � � " � � � "  + 	 � (  � � � � & � �  �  � � � � � � � � � � 	 . 
11.3.4. � 
 � �  + 	 � 	  � 	 � � � � � � 	 
 #  � � �  � ( � 	  � � � � / � � � 	  � � " 	 � � 	 " �  � � � 	 ! � � � � 
  � � � � � � � 
 � � � " , 

� 	 � � �   	 
 � � �  � � �  ! ( ! � � � �  � � 	 
 � ( �  � � � � � � � � . 
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 .2. � � � " 	  � � � � � / � � � � 
  � 
 � � � $ 
 � ! 	  !  � � � 	 ! � 
 � " � "  � � & � " � .  
� 	 � � �  � � � 	 � � �  �  � � 
 � � � 	  ! � � " � � � , � � 	 � 	 � � � #  
 � � � � 
 � � . 
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12. 1 , � � � ,  0 � � 1 � � � � � ,  �  � , . � � � � �  � , � � �  � � 1 , � � � 3 �  � � � . � � ,  �  , � � � � � 7 � � 7  
1 � � � 7 �  (SA1.1=ON/OFF, SA1.2 = ON). 

12.1. 0 
 � � � $ 
 � ! �  � � � � � / � 	 � � 
 
  �  
 � � � ! � " �  ! ( � � � �  � � � � & � �  �  � � � � � � � � � � 	  ( � 	 � 	 � � � � # � �  
� 	 " � 	 "  � � �  
 ! � � � � � � � � ( "  
 � � ' � 
 "  � 	  220 � ) � � � � �  � 	 � 6 � "  X1. � � � � � + � $ 
  RS-485 � �  � 
 � � � # � � � � 
 
  
( � 	 � 6 � "  X3). � � 
  � ! � � ' ! � � � �  �  � 
 � � � $ 
 � ! 	  «� � � � � ( $ » � � � ! � �  % � � � 	  ( � � � � . 1 X1) � � � � � / � 	 � � 
 
  �  

� � � � � � $  
 � � ' � � , « � � 	 
 � ( $ » ( � � � � . 2 X1) – �  � � 	 
 � � $  
 � � ' � � . � � � � $  � � � ! � �  – � � � � $ . � � 
  � � � � ' ! � � -
� �  �  � 
 � � � $ 
 � ! 	  � � � � � / � 	 � � 
 
  
 � � � $  � � � ! � �  (� � � � $ ) �  «� � � � � ( $ » (220 �  
  � 	 " � ( ). 

12.2. �  " � � � � 
 � � " �  D5 � �  	 � � � 
 �  0 � 	 � � 
 ( ! 	 � � 
 
  � 	 $ �  E9 hex. � � �  � � � � � � 
 ( ! 	 � � 
 
  
 � � � � & � -
" � �  D5 
  � 	 � � � �  ! � � 
 � $  � 	 � � � . 

12.3. * � �  ! ( � � / � � � � � "  
 � � � ! � "  ! ( � � � �  � � � � & � �  �  � � � � � � � � � � 	  � 	 � � �  � �  	 % � � � . 
12.4. * � �  ! � � / � � � � �  
 � � � ! �  �  ! ( � � � 	  � 
 � � � $ 
 � ! �  � 	 � � 
 � 	 � � 
 
  
  � � � � � # % � $  � 	 � � � & � � $  �  � 	 -

� � � 	 � �  � � � � �  ! � � " � � � , � 	 � � 
 	 � � �  �  !  Flash- � 	 " 
 � �  ( !  D5). 
12.5. � 
 � �  ! ( � � �  � � � � � � � � � � 	  � ( �  � 	 � � �  � 	 " " � � � ! 	 �  � 	  � � � � � � �  " �  	 � � � , � 
 � � � $ 
 � ! �  
  � � -

� � � ( "  ' ! � � � "  
 ! � � � � � 
  � � � � �  " �  	 � #  !  � 	 � �  
  
 � � � ! ( "  ! ( � � � � " .  
12.6. � 
 � �  � � � � � � # � � 
 � #  + 	 � (  � � � ! ( % 	 � �  99 
 � � � � � , � 	 � � �  ! ( ! � � � �  � � � � � � � .  
12.7. �  	 ! � � � � " � � "  � � & � " �  � 	 � � � (  � � �  � 	 & � � "  ! � � / � � � � �  � � � 	 � � 
  ! ( � � � � 
 � � 
 
  � � � ! � � � 	  
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 � �  �  ! � � " � � �  � 	 � � � (  �  ! � � " � � �  � 	 � � � (  !  � � � � ( � � � � "  ' � � � � . � 
 � �  ) � �  ! � � " � � 	  � �  
 � ! -
� 	 � 	 / � , � � 
 � �  ! ( � � / � � � � 
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  ! ( � � � � 
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 � � �  � � � 	 ! � 
 � �  � �  � � � � � ! � � �  
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13. 1 , � � � ,  0 � � 1 � � � � � ,  �  � , . � � � � �  0 � , - , � � � �  � � � 1 � � � �  (SA1.1=ON, SA1.2 = OFF). 
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 � ! �  � � � � � / � 	 � � 
 
  �  
 � � �  220 �  � � � � �  � 	 � 6 � "  X1 �  �  � � � � & � � " �  � � � � � � � � � � �  ( !  
� 	 � # � � $ % � "  �  �  � � � �  
 � � �  , � 0 � � - � � ) � �  � � � � � + � $ 
 �  RS-485 � � � � �  � 	 � 6 � "  X3 (
 " . � � 
 . 2). � � � � 
 -

� 	 � � 
 
  � 
 � � � # � � ! 	 � #  � � � � � # � ( $  " � � � � #   	 � # ! 	 � � � � 
 � � $  � 	 � ! 
 � � � . 1 	 � � � 	  ! � � " � & � 	  � � � # � �  !  
� � � 	 ! � 
 � " � "  � � & � " � . 

13.2. * � � � � � / � 	 � � � #  SA1.1 � 
 � 	 � 	 ! � � ! 	 � � 
 
  !  � � � � & � � � �  ON, SA1.2 !  � � � � & � � � �  OFF. �  
" � � � � 
 � � " �  D5 � �  	 � � � 
 �  0 � 	 � � 
 ( ! 	 � � 
 
  � � 
 � � , � � � � � � � 
 / � � �  � � " � �  � 
 � � � $ 
 � ! 	  � 	  � � � � � � � 
 � � �  
( � �  � " � � � 	 � � /  2D hex - N1). 

13.3. �  � 
 � � � � � "  
 � 
 � � 
 � � �  � 	 � � �  � 
 � � � $ 
 � ! 	  � �  	 % � � � . 
13.4. * � �  � � 
 � � � � � � � �  � � " 	 � � (  � �  ' � � � � 	  � 	  � � "  ! ( ! � � � � 
 
  � � ! � �  � � 	 � � � � �  
 � � � � 
 � � . �  � � -

� � " �  � � � � & � � " �  � � � � � � � � � � �  " �  � �  � ( � #  � � � � � / � � � (  4 � 
 � � � $ 
 � ! 	 , � 	 & � � �  � �  � � � � � ( �  " � & � �  � � -
� 	 � ( ! 	 � #  
 ! � �  � � 	 � � � � � . 7 � & � �  ! ( ! � � � � # 
 
  � 	 �  � � � � " � � � � � " 	 
  
 � � � � 
 � #  � ! � & � � � 
 , � 	 �  �  " 	 � 
 � -
" 	 � # � 	 
  (� � � � � � � 
 � � 
 
  � � � � � � � $  � 	 � � � # /  � 
 � � � $ 
 � ! 	 ). 

13.5. 0 
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 � � � � 
 � #  � �  � � 
 � � � � � � � 
  � � ! � $  � � " 	 � � ( , � � � � / � � � � 
  � � � 	 -
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  � � �  � � � � 	 � 	 � � 
  
 ! 
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  � � � � "  
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14. � � � � � � � � � �  * 1 � 3 1 , 7 7 � � 3 �  � � � � * � . � � � � . 
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 � � � $ 
 � ! �  � � � ! � � 
 � �  
 " � � � � #  � � �  � 	 " " �  " � � � � � � � � � � � � � � 	 , � � �  � � � ! � � 
 � �  � 
 � � 	 ! � � #  
� � ! � 
 � � ( �  � 	 "  � % � � � � , � � �  � ! � � � � � � #  + � � � ' � � � 	 � # � � 
 � #  � 
 � � � $ 
 � ! 	 . * � � ' � � � � 	  � � 
 � 	 � � � � �  
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 � � � $ 
 � ! �  !  � � � 	 � � � � 
 � � 
 � � � � �  
 � 
 � � 
 � � � . � � � � ! � 
 $ � �  
� � �  � 	 " " � � �  � � � 
 � � � � � � �  � � � # � �  !  
 � � � 	 �  � � 	 $ � � $  � � � � � � � � " � 
 � � . � �  
 � � 
 � 
 $ � � 
 #  
 � � � � 	 � #  � 	 "  

� � � 	 � � & � � � ( �  � % � � � � . 
14.2. * � � � �  � � �  � 	 " " � � � ! 	 � � � "  � � � � � � � 
 # , � � �  �  � 	 
  � 
 � # : 
14.2.1. 

� 	 $ �  � � � % � ! � �  � � 
  " � � � � � � � � � � � � � � 	 . � 	 � � � " � � , tos1_01.mts. � � 	 � 	 � #  � � � % � ! � �  � �  
� � �  �  �  � 	 � � � �  �  � 
 � � � $ 
 � ! 	  � � ! � � " � & � � . 

14.2.2. USB- � 	 � � � #  � � 
  � � �  � 	 " " � � � ! 	 � � 
  (Data- � 	 � � � # ). � 
 � �  � (  � 	 � � �  � �  � 
 � � � # � � ! 	 � �  
�  � , � � � � � � � � "  � � 	 $ ! � �  ! � � � � 	 � # � �  �  COM- � � � � 	  ( � 	 � � 	  ft232 � 	  � 	 % � "  � � " � 	 � � -� � 
 � � ). 

14.2.3. * � � � � � � � � �  �  USB- � 	 � � � /  � � 
  � � �  � 	 " " � � � ! 	 � � 
  � 
 � � � $ 
 � ! 	  (
 " . � � � � � & � � � �  5). 
14.2.4. * � �  � 	 " " 	  " � � � � & � � 	  + 	 $ � � !  � � � # � 	  � � 	  � � 
 � � � �   pd2FM.exe 
14.3. � � � � / � � � �  � 
 � � � $ 
 � ! � . 
14.4. * � � � � / � � � �  � � � �  � � � � '  USB- � 	 � � � 
  �  ! � � / � � � � � " �  �  � 	  � � & � � � � " �  � � " � # / � � � � . � 
 � �  

) � �  � � � ! � �  ! � � / � � � � � , � � � � � � � � " �  � � � � �  � 
 � 	 � � ! � � #  � � 	 $ ! � �  ! � � � � 	 � # � �  �  COM- � � � � 	  � 	  � � " � # -
/ � � � , � 	 �  ) � �  � � � 
 	 � �  !  � � � � � # � � $  � � 
 � � � � ' � �  � 	  � � " � 	 � � -� � 
 � � . 
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14.5. * � � � � / � � � �  � � � � � � � � � �  � � 
  � � �  � 	 " " � � � ! 	 � � 
  � 
 � � � $ 
 � ! 	  �  � 	 � 6 � " �  « * � -2» USB-
� 	 � � � 
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 � 	 ! # � �  � 	 � 6 � "  � � � � � � � � � � 	  !  9 � � ! � � 
 � � $  � � � 	 � � � $  � � 	 � (  ( � 	 � 6 � "  X2) – 
 " . � � � � � -
& � � � �  2. 1 	 � 6 � "  � � � � � � � � � � 	  
 ! � � � � � �  ! � � � � �  !  � � ! � � 
 � � 
  � 	  � � � 	 � � � $  � � 	 � � . � � 
  � � � 
 � � � � � � 
  
) � � � � � � � � 
 � �  �  � � � � 	 � � 	  � 	 � 6 � "  � � � � � � � � � � 	  
 � � � � � �  � 	 � � � � � � #  � � � � 
 � � � � # � �  � � � 	 � � � $  � � 	 � ( . � �  

! � � " 
  � � � ' � � � � (  � � � � � / � � � � 
  � 
 � � � $ 
 � ! 	  � � � � 	 ' � � � � 	 
  
 � 
 � � " 	  " � & � �  « � � � � � 
 � # » ! � � � � 	 � # � ( $  
COM- � � � �  �  ! ( ! � 
 � �  
 � � � � � � � �  �  � � " , � � �  � � � �  � �  � 
 � � � $ 
 � !  + � � � ' � � � � � � � �  � � � � 	 ! � � # � � . � � �  

� � � " 	 � # � � . * � 
 � �  � � � � � / � � � � 
  � � � � � � � � � � 	  � � 
  � � �  � 	 " " � � � ! 	 � � 
  � � � � & � � � �  � � � � � � � � �  ! � � " 
  
– 
 � 
 � � " 	  � � � & � 	  � � � 	 � � & � � #  � � � � � 
 � � ( $  COM- � � � � . 

14.7. - 	 � � 
 � � � �  � � �  � 	 " " �  pd2FM, ! ( � � � � � �  COM- � � � � , �  � � � � � � " �  � � � � � / � � � �  � � �  � 	 " " � -
� � � " � �  � 
 � � � $ 
 � ! �  �  � 	  � � � � � �  � � � % � ! � � . * � � ' � � � � 	  � � �  � 	 " " � � � ! 	 � � 
  � � �  � 	 " " � $  pd2FM � � � -


 	 � 	  !  � � � � � # � � $  � � 
 � � � � ' � �  � 	  � 	 % � "  � � " � 	 � � -� � 
 � � . 
14.8. � 
 � �  � (  ! ( � � � � � � �  � � 
 � � � # � �  � � � ( � � � , COM- � � � �  � � � 	 � � & � � , � �  
 ! 
 � #  
  � 
 � � � $ 
 � ! � "  

� �  � 
 � 	 � 	 ! � � ! 	 � � 
 
 , � � 
 � �  ! ( � � � � � � � 
  � .14.6 � � 	 � � � ! � � " � � � �  � 	 " � � � � �  � � � � 	 � � (  3 �  5 � 	  X2 � � -
� � � � � � � � 	  ( !  � � � � � & � � � �  5 ) � �  � � � 	 � 	 � �  � � � � � � � � " ). � � �  
 � � � 
 � �  " � � � � � � � � � � � � � �  � 
 � � � $ 
 � ! 	 . 

14.9. � � � � / � � � �  � 	 � � � #  � � 
  � � �  � 	 " " � � � ! 	 � � 
  � �  � 
 � � � $ 
 � ! 	  � �  � 	 ! � � % � � � /  � � �  � 	 " " � � � -
! 	 � � 
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