
 1 

���������� 
 
 
��������..............................................................................................2 
 
�����	��
� 
 ��
�	� ...................................................................2 
 
�������� � �������������� �����.................................3 
 
���
�� ����� ...................................................................................5 
 
���	���
� ..........................................................................................8 
 
�������	������ ����������............................................10 
 
 



 2 

 

���	���� 
 

����� ���� ��!�"�# $�%&�# «VisualVDI» '�("�)*�! '���"� 
��+�,"-. '�����. 
*) /� �+� ��*'��0"� ��%)�1,�!0 ) �'��$& 
$�!*�����)*!��1?  

��# 2!�+� � "*���*"* 2!* �!*!0#, ' )�!���.  &%�! %�!*�0"� 
����*" '��0 ���3��� ��%)�1,�"�#, "*�!��.)� � ��)�$�"%*3�� �� 
)�"�!�&)!�'"�$& �����"�"�1. � )*,��!'� ���$��* '�(0$�$ 
�('��!"-. IB-$�!*�����)*!��0 ���(* 3 � "*  *(� 2!�+� ��� ��* 
��4*+�'� �*���4�$ '�� "�� 5�%�$-� ����*3��. ��� "*��,�� 
"� ��04�+� �*%���1 �!��0�)�+� ��-!* � ��"�' �*%��!�5"�)� 
$�/"�  &%�! ��� �'*!0 ��%)�1,*!0 � ) %�&+�$ ��� ��*$. 
��"�'"-� !�� �'*"�# ) $�!*�����)*!��1: 

• ���"3�� IB � ��"5��""�� %�!�)!���'*"��; 
• "*��,�� $�"�$&$ 2-5 )*"*��' (� � 6). 
• �* �!* ' %�"*$�,��)�$ ��/�$�. 

���%&�! �!$�!�!0, ,!� %*""-$ !�� �'*"�#$ ��*)!�,��)� '�� 
��'��$�""-� $�!*�����)*!���. 
 


�	������� � 
����� 
 
 ���/%� ,�$ ,!�-!� �*#!0, "�� 5�%�$� ��%+�!�'�!0 ��� )&��!0 
"�)�!��-� %�!*�� � $*!���*�-: 

• ��*�!�)�'-. )���&�, ' )�!��-.  &%�! )����!0�# $�%&�0: 
• "�()����7��0"-. %�"*$�), �����!�'��"��$ "� "�/� 50�$; 
• +"�(%� %�# "*&4"�)�', � �*($-)*18�$ )�"!*)!�$; 
• $�"�*!1�"-. �*(9�$ "* 5 )�"!*)!�'; 
• $�"!*/"-� ���'�%*, ��)�$�"%&1!�# !��* ��	�; 
• )����/"-� � �(����&18�� $*!���*�-. 
����� !�+� )*) '�� (*+�!�'��"� "*$�!�$, )*)�� �* �!- ���%�!��! 

'-���"�!0. � )���&�� "*%�  &%�! 7��(���')�. '-���"�!0 �)"� %�# 
2)�*"* � ����'����!0 '�� "�� 5�%�$-� �!'���!�# %�# )�����"�# 
$�%&�#, )�*'�*!&�-, �*(9�$*, "*&4"�)�' � %�)��*!�'"�� ���� %�# 
%�"*$�)*. ��%� �*!0 )����/"-. $*!���*�, � (*7�)����'*!0 '�� "* 
"&/"-5 '-��!*5. :*)����!0 '�� �*(9�$-, %�"*$�), $"�+�/��0"-$ 
���'�%�$ '-���"�!0 $�"!*/ � �*.)& )�"!*)!�'. �(+�!�'�!0 
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%�)��*!�'"&1 ��3�'&1 �*"��0. :*)����!0 )���&� $�%&�# "* 
$�!*�����)*!���. 

 

�
������ � 

����
������� ����� 
 

��%&�0 '-���"�" "* ��'��$�""�. 2��$�"!"�.  *(�. ��� 
%�!*�� �$�1! $�"�*!1�"-� �*($��- � &�!*"�'��"- "* ��*!& �&!�$ 
��'��5"��!"�+� $�"!*/*(SMD). 
�*+�%*�# 2!�. !�5"���+��, 
$�%&�0 ���&,���# )�$�*)!"-., * �+� +* *��!- ����%��#1!�# 
�*($��*$� ;
�. 
"��)� �+�&�����'*"- ' �#% � �*�����/�"- "* 
�!%��0"�. ��*!�, )�!��*# �$��! �!'���!�# %�# )�����"�#. 

�* ��"�'"�. ��,*!"�. ��*!� "*5�%�!0�# $�)��)�"!������, 
;
�, �!* ���(*!�� ��!*"�#, ��+�*�&18�. &����!��0, '�!���""-. 
$�)��$�8"-. ����%*!,�) FM-%�*�*(�"* � ('&)�'�. &����!��0. 
<!� )�$��"�"!- #'�#1!�# ��"�'"-$� 7&")3��"*�0"-$� &(�*$� 
��� ��*. �*��$�!��$ �5  ���� %�!*�0"�. 

��"�'"�. )�$��"�"! $�%&�# - 8-�*(�#%"-. $�)��)�"!������ 
ATmega32. <!�! $�)��)�"!������ �$��! '�!���""-. 10- -!"-. 
���, !�� !*.$��* � Flash-�*$#!0. � 2!& �*$#!0 "* 2!*�� 
����('�%�!'*, (*���-'*�!�# ���3�*�0"*# ���+�*$$*. <!* 
���+�*$$* '-���"#�! '�� "�� 5�%�$-� �($���"�# � &��*'�#�! 
�* �!�. $�%&�#. 	*)/� '-'�%�! �"7��$*3�1 "* ;
�, 7��$��&�! 
,*�!�!& � +��$)��!0 ('&)*, &��*'�#�! ��/�$*$� � � ��&/�'*�! 
"*/*!�� )"���). 

;
� �����0(&�!�# !��* MT12232�, � ����$ ' 122532 !�,)�. 
��# !�$"�+� '��$�"� �&!�) ' �"%�)*!��� ���%&�$�!��"* 
�'�!�%��%"*# ��%�'�!)*. 

��+�*�&18�. &����!��0 '-���"�" "* �"!�+�*�0"�. 
$�)���5�$� AD8442(��� *"*��+�). :*%*,* &����!��# 2!� ���'��!� 
��+�*��'*!0 ��+"*�- $�!*�����)*!��# � %��&�!�$-$� &��'"#$� 
���. 

:'&)�'�. &����!��0 '-���"�" "* $�)���5�$� ��34119 � %'&5 
!�*"(��!��*5. ��)���5�$* 5*�*)!���(&�!�# "�()�$ ��!�� ��"��$, 
�* �!*�! ��� "�()�5 "*��#/�"�#5. 

����%*!,�) �� - %�*�*(�"* �� �*" "* �%"�$ !�*"(��!��� �� 
)�*���,��)�. �5�$� �$)��!"�. !��5!�,)� � ,*�!�!"�. $�%&�#3��.. 

���"3���*�0"*# �5�$* $�%&�# ���'�%�"* "* ���&")� 1. 
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���.1. ���"3���*�0"*# �5�$* 
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�	��� ����� 
 

��"!��&�$ $�%&�0 ' )���&�, (*)����#�$ ��*!& � )"��)*$�. 
:%��0 ���� %�# !'��,��!'* � ��� -5 �+�*"�,�"�. "�!, +�*'"��, 
,!� - "�  -�� ����)���' � $�5*"�,��)�5 "*!#/�"�. ;
�. 	*)/� 
/��*!��0"� �(+�!�'�!0 � "*)���!0 %�)��*!�'"&1 (*8�!"&1 �*"��0, 
)�!��*#  &%�! ���%�5�*"#!0 )"��)� � ;
� �! '�*+�, �-�� � 
3*�*��". 

:*)����#�$ ' )���&�� %�"*$�) � +"�(%� "*&4"�)�'. ��"*$�) 
%��/�"  -!0 "� $�"04� 50 �$. ��)�$�"%&�!�# ��% ��*!0  ��04�+� 
%�*$�!�* � ��*�!�)�'-$ %�77&(���$. ��"*$�) ��%�*�'*�!�# ) 
)�"!*)!*$ � �("*,�""-5 "* �5�$� )*) �3.1 � �3.2. 

�*(9�$ %�# "*&4"�)�' ��%)�1,*�!�# ) )�"!*)!"�. +�&��� 
� �("*,�""�. )*) �4. ��)�$�"%&�!�# �����0(�'*!0 �*(9�$ !��* 
« ��04�. %/�)». ���� "* �*(9�$� ���%&�$�!��"* '�($�/"��!0 
*'!�$*!�,��)�+� �*($-)*"�# 3��� %�"*$�)* ��� ')�1,�"�� 
"*&4"�)�' !� )�"!*)! �4.1 ���%�"#�!�# � 2!�$ '-)�1,*!���$. � 
�!���. )�"!*)! '-)�1,*!��# "�� 5�%�$� ���%�"�!0 � �4.2.  

�4.2 � �4.3 )�"!*)!- ���%&�! �����0(�'*!0 %�# ��%)�1,�"�# 
) "�$ �*(9�$* �! "*&4"�)�'. :'&) ' $�%&�� $�"�, ���%�'*!��0"�, 
"*%� ���%�"�!0 ' � 8&1 !�,)& )*"*�- �!����"*&4"�)�', ,!� - 
('&) ����&!�!'�'*� � ' ��'�$ � ' ��*'�$ "*&4"�)�. ����� 2!�5 
����*3�. ('&)�'*# �"%�)*3�# $�%&�# (*%�.�!'�'*"*. 
�"!*)!- X3 
� �4 ��)*(*"- "* ���&")� 2. 

���.2. 
�"!*)!- �3 � �4 
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���%&18�$ 2!*��$ "&/"� � ����,�!0 $�%&�1 "�� 5�%�$�� 
��!*"��. �* ��*!� %�# 2!�+� ���3�*�0"� ���%&�$�!��" �*(9�$ �2. 
�* ���'-. )�"!*)! �2.1 2!�+� �*(9�$* ��%*�!�# "*��#/�"�� 
��!*"�#, * !��!�. )�"!*)! �2.3 ��%)�1,*�!�# ) � 8�$& ���'�%& 
$�!*�����)*!��#. ��%&�0 ���%&�! ��!*!0 �! ��!�,"�)*, "*��#/�"�� 
)�!���+� %��/"�  -!0 ' ���%��*5 �! 5.3� %� 8�. 	*)/� ���%&�! 
��$"�!0, ,!� %�# $�%&�# �� ������� ! �"�#$! % ��&'(����� 
���!)*�+� �!�(',���'! ���� '�("�)"�! !*)*# ��!&*3�#, !� 
$�%&�0 '-.%�! �( �!��#. ��# (*8�!- ��)�$�"%&�!�# �����0(�'*!0 
3��0 )*) "* ���&")� 3. � $�!*�����)*!��� ���(* 3, 2!* 3��0 &/� 
����&!�!'&�!, �!*'�!0 �� "� � #(*!��0"�. 

���.3. :*8�!"*# 3��0 
 

��!*��# �����%"�., (*'��4*18�. 2!*�. �* 2!�$ 2!*��  &%�$ 
��%*'*!0 "* $�%&�0 %'* ��+"*�* �! )*"*��' �, 6 � ��+"*� Ebat 
()�"!���0  *!*���), ���� $�%&�0 "� (*��!*" "������%�!'�""� �! 
 *!*���. ��# ''�%* 2!�5 ��+"*��' "* ��*!� ���%&�$�!��"* 
)�"!*)!"*# +�&��* �5. 


�+%* ��!*"�� $�%&�# ��&8��!'�#�!�# "������%�!'�""� �! 
*))&$&�#!��"�.  *!*���, !� )�"!*)! X5.1 "�� 5�%�$� ��!*'�!0 "� 
��%)�1,�""-$, !*) )*) "*��#/�"�� %�# )�"!���#  *!*���  &%�! 
���!&�*!0 �! �*(9�$* ��!*"�#. � ��&,*� ���� $�%&�0 ��!*�!�# �! 
'!���,"�+� ��!�,"�)*, !� "* )�"!*)! X5.1 "�� 5�%�$� ��%*!0 
"*��#/�"��  *!*��� (Ebat) %�# )�"!���# � �#'-!��&.�� �#(!�. �! 
�&!�� ��-�/�) R26(0 � ). ���%&�! ��$"�!0, ,!� "*��#/�"�� 
 *!*��� "� %��/"�  -!0  ��04� 14�. 

�* )�"!*)!- X5.2 � X5.3 ��%*�$ ���!'�!�!'�""� )*"*�- 6 � 
6, )�!��-� �!$�,�"- "* ���"3���*�0"�. �5�$� $�!*�����)*!��# 
���(* 3 "* ���&")� 4. 
�"!*)! X5.4 ��%)�1,�!0 ) � 8�$& ���'�%& 
$�!*�����)*!��#.  
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���.3 ���"3���*�0"*# �5�$* $�!*�����)*!��# ���(* 3 
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����
�0�� 
 

����% ���'-$ ')�1,�"��$ "�� 5�%�$� �8� �*( & �%�!0�# ' 
�� �1%�"�� ���#�"��!� ��!*"�# � ��*'��0"��!� $�"!*/*. 
�)�1,�!0 ��!*"�� $�!*�����)*!��#. �* 2)�*"� $�%&�# ��#'�!0�# 
��+�!�� � $�%&�0 ����+�*�! ,*�!�!"&1 +*$$& � ,���( 5 ��)&"% 
����.%�! ' �* �,�. ��/�$. ��!*�0"� '�� ��/�$- � �*�*$�!�- 
����*"- ' �&)�'�%�!'� ���0(�'*!��#, )�!���� ��)�$�"%&�!�# ����% 
�����0(�'*"��$ �(&,�!0. 

� $�%&�� ���%&�$�!��" �)�-!-. �! ���0(�'*!��# ��/�$ 
�!�*%)*. ���� ��*(& ����� ')�1,�"�# "*/*!0 ����%(� ���� %'� 
)"��)� ���'� � ���*'� !� $�%&�0 ����.%�! ' ��/�$ �!�*%)*. �* 
2)�*"� )�*!)�'��$�""� ��#'�!0�# ��� 8�"��, * ' ��"1 �*�*$�!��' 
%� *'�!0�# ����� �&")!* ��(!%$!, �8� �%�" �&")! – ��&!�$!. � 
2!�$ �&")!�, �!*"�'�!0�# %��!&�"-� �)�-!-� �! ���0(�'*!��# 
"��)��0)� �*�*$�!��', )�!��-� &��*'�#1! �* �!�. $�%&�#. ��� 
%��!&�"-� �*�*$�!�- �&")!* $�"1 ��&!�$! ���%�!*'��"- ' 
!* ��3� 1. 

�!#&�/! 1  

��&!�$! 
� �*���� �1 ����(�&. #!�!(�� 1. �*4!. ����+* 
1. OffSet X 1.Ebat. min  

2. OffSet Y 2.Ebat. max  

3. �"'��. � 3.Ebat. 6V  
4. �"'��. Y   
   
� ���'�$ ��%�&")!� � �*���� �1 �+�&�����'*"- ,�!-�� 
�*�*$�!�* �!'�,*18�5 (* )*�� ��')& '5�%"�+� !�*)!*. �*�*$�!�- 
OffSet X � OffSet 6 ��('��#1! $�%&�1 &,�!-'*!0 �*("��!0 '5�%�' 
�� "*��#/�"�1 (input offset voltage) ��+�*�&18�+� &����!��# � 
&,�!-'*!0 "� �%�*�0"��!0 ��(��!�'"�+� %���!��#. 2�� -�!3���' 
�,� ����#(!�4 � ���!��%&��4 �(� �-+���%&����  ���&'. 


*�� ��')� (*)�1,*�!�# ' ��% ��� ("*,�"�# 2!�5 �*�*$�!��' 
%�# �$�8�"�# "*,*�* )���%�"*!"�. ����)��!� ' "��0. � "*,*�� 
)*�� ��')�, "�� 5�%�$� �!)�1,�!0 '5�%- � � 6 �! 
$�!*�����)*!��# � ��%)�1,�!0 �5 ) � 8�$& '5�%& (“(*)���!�!0 "* 
� 8�.”). ��!�$ ')�1,�!0 $�%&�0 ' ��/�$� �!�*%)� � '- �*!0 
�%�" �( �*�*$�!��' OffSet X � OffSet 6. ����� ,�+� ''��5& 2)�*"* 
��#'�!0�# %'� "*%����, "*���$�� �: 20 � 1: 21. 	����0 � ��$�801 



 9 

)"���) ����'��!0 �*�*$�!�*$ OffSet X = -20, OffSet 6 = -21. ����� 
2!�+� )*�� ��')& '5�%"�+� !�*)!* $�/"� �,�!*!0 '-���"�""�.. 
���%&�! "� (* -!0 �!)�1,�!0 '5�%- $�%&�# �! � 8�+� ���'�%* � 
��%)�1,�!0 �5 � �*!"� ) $�!*�����)*!��1. 

� $�%&�� !*)/� ���%&�$�!��"* '�($�/"��!0 �!%��0"� 
�"'��!���'*!0 )*/%-. �( )*"*��' � � 6. :* '�($�/"��!0 
�"'��!���'*"�# �!'�,*1! �*�*$�!�- �"'��. � � �"'��. 6. ��# 
 ��04�+� ��"�$*"�#, ���'�%�$ "�$"�+� !�����. ��*)!�,��)� '�� 
IB-$�!*�����)*!��� �$��! %'* )*"*�* � �* �!)�. ���'-. )*"*� 
���"#!� "*(-'*!0 6, ��"�'"*# �+� (*%*,* – � "*�&/�"�� $�!*��*. 
�* '�� $�!*��- 2!�! )*"*� %*�! ����/�!��0"-. ������! 
"*��#/�"�#. �!���. )*"*� � – %��)��$�"��&18�.. � 2!�$ )*"*�� 
���%$�!- �( 3'�!"-5 $�!*���' %*1! ����/�!��0"-. ������!, * 
���%$�!- �( ,��"�+� $�!*��* – �!��3*!��0"-. ������! 
"*��#/�"�#. ���� �* �!* $�!*�����)*!��# �� �5�$�!�5"�,��)�$ 
��� �""��!#$ �!��,*�!�# �! 2!�+� ��*'��* ("*���$�� )*"*� 6 %*�! 
�!��3*!��0"-. ������!), !� �($�"## �*�*$�!� �"'��. 6 $�/"� 
��%�!���!0 $�%&�0 ��% ��� ��. 

	����0 ���%&�! "*�!���!0 ��*'��0"-. )�"!���0  *!*���. �&!0 
)*�� ��')� (*)�1,*�!�# ' !�$, ,!� "�� 5�%�$� &�!*"�'�!0 %'* 
���%��* – $�"�$*�0"-. (Ebat. min.) � $*)��$*�0"-. (Ebat. max.). 
Ebat. min  &%�! &)*(-'*!0 $�%&�1, ,!�  *!*��# ���"��!01 
�*(�#/�"*, * Ebat. max – ���"��!01 (*�#/�"*. ��%&�0 %�# 2!�+� 
"�� 5�%�$� (*��!*!0 �! �* ��*!��"�+� ��!�,"�)* ��!*"�#, "* 
)�!���$ &�!*"�'�!0 "*��#/�"�� )�!���� ���!'�!�!'&�! ���"��!01 
(*�#/�""�.  *!*��� ("*���$��, %�# SLA 2!� 6.2�). :*.!� ' ��/�$ 
�!�*%)*, ��!�$ ' ��%$�"1 ����(�&. #!�!(��  � '- �*!0 �*�*$�!� 
Ebat. $ax.. � ��*'�$, '��5"�$ &+�& ;
� ��#'�!0�# !�)&8�� 
("*,�"�� "*��#/�"�# ' * ���1!"-5 '���,�"*5 (7*)!�,��)� '  
)�%*5 ���, "*���$�� �:496). ��! 2!� ("*,�"�� �:496 "&/"� 
����'��!0 �*�*$�!�& Ebat. $ax. 	����0 ����5�%�$ ) �*�*$�!�& 
Ebat. $in, * "* ��!�,"�)� &�!*"*'��'*�$ $�"�$*�0"�� "*��#/�"�� 
��� )�!���$ ���"#!� �,�!*!0 �� ���"��!01 �*(�#/�""�. (%�# SLA 
2!� 5.3�) � ����'*�'*�$ "�'�� ("*,�"�� � ("*���$��, ���&,����0 
E:450) &/� �*�*$�!�& Ebat. $in. ����� 2!�5 ����*3�. '"&!��""�. 
)�"!���0 $�%&�# (* ���!�#"��$ *))&$&�#!��"�.  *!*��� "*�!���" 
��% )�")��!"-. !��  *!*���. ��!*���0 �!)*�� ��'*!0 '�!���""-. 
'��0!$�!�, %�# ,�+� "* �* ��*!��"�$ ��!�,"�)� '-�!*'�#�$ 
"*��#/�"�� 6V, � ���&,�""�� ("*,�"�� � ����'*�'*�$ �*�*$�!�& 
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Ebat. 6V. ����(*�&�)*�$ $�%&�0, %�# ''�%�"�# �($�"�""-5 
�*�*$�!��' ' �* �!&. 

� ���"3���, %��!*!�,"� !��0)� �!)*�� ��'*!0 '�!���""-. 
'��0!$�!�, * �*�*$�!�- Ebat. $ax � Ebat. $in �*��,�!*!0 �� 
7��$&�*5 (��(&�0!*! �)�&+��!0 )  ��/*.4�$& 3���$& ,���&): 

Ebat. $ax = (Ebat. 6V)*( U m*5 bat.)/(6V); 
Ebat. $in = (Ebat. 6V)*(U min bat.)/(6V); 
+%� U max bat. � U min bat. $*)��$*�0"�� � $�"�$*�0"�� 

"*��#/�"��  *!*��� ' '��0!*5. 
� �&")!� $�"1 ��&!�$! ��!0 �8� �%�" �*�*$�!� �*4!. 

����+*. �*""-. �*�*$�!� ��('��#�! $*�4!* ���'*!0 ('&)�'�. 
����+ (5
) $�%&�#, )�!��-. %��!&��" ' ��"�'"�$ $�"1. �*���$��, 
���� ("*,�"�� 2!�+� �*�*$�!�*  &%�! 2, !� ��*�0"-. ('&)�'�. ����+ 
 &%�! '-,���#!0�# &$"�/�"��$ 5
 "* 2. ��# ���(- 3 ("*,�"�� 
�*4!. ����+* $�/"� &�!*"�'�!0 �*'"-$ 1. ���� $�%&�0  &%�! 
��%)�1,*!0�# ) %�&+�$ ��� ��*$, !� $�/�! ��#'�!0�# 
"�� 5�%�$��!0 ��'-��!0 ("*,�"��, ,!� - ��%"#!0 :� '-4� &��'"# 
��/"-5 ��* *!-'*"�. � �� �!'�""-5 4&$�'. 
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:*)*",�'*# %*""�� �&)�'�%�!'�, 5�!����0  - �!$�!�!0, ,!� 
�!*!0# "���! ��)�$�"%*!��0"-. 5*�*)!�� � "�)*) "� �+�*"�,�'*�! 
«����» %�# !'��,��!'* � $�%��"�(*3��. �"!����"-� � ���%��/�"�# 
� '*��*"!- )�"�!�&)3�. $�/"�  &%�! "*.!� ' ��!� Internet "* 
�!�*"�,)�: http://agentgs.forum24.ru/?1-8-0-00000003-000-0-1-1264503474 . 

 


