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]^L (3&3*-CIKT#�1I�¡½e2RK-L &)#I(~]^KT.�&)&3*-,'U¢&3<V*-16&3*-Z�#0.�W ¸^*TU[<J&51)]�#�CD&)(+%VZ´L U[L�*-,V1)&5&3<'#¢G'9�13*TU[,VL�K
L�Z�]^K-*T&3%Vi'#�%H�e#6�e#I(3#~L a^KT#6&).¡*-i'#�,J&3*TW�2¡#�L�C+<¾&�2F]�#6.�W�]^L (3&3*-CIKT#��

¨ �Âl��-¨ � qH�qF��x^w 	�|�qF��|���q�� �^� � �����[qF������qFy
�$W�&)#I(�CD.[,8'VU[%'(+*-,'U¾.[%'(\#�KT#�CD&)(3.[,V*-CI1 1).�&3<VL & �e#¢CD.[%VK-iE1)#I#¢&3<'#¶#�,J&3*T(3#¢1)]�#�CD&)(+%VZ .�W
de#I(3#�,'f�.�S~]^%VK-1)#�1�CD.[Z0*-,'U�W�(3.[Z .[%'(�i'#I&)#�CD&).�( %[&)#�1)&31�.�WV&3<'# S L (+*T.[%V1`CD.[,VCD#�,J&)(+L &3*T.[,V1�.�W
d L (3a�.[1)&�2F(+*-K
<�9�7��e#I(3#eCD.[,ViV%VCD&)#�i~L�1�a�#IW�.�(3#�*-,6&3<'#e1).[%'(+CD#�&)#�1)&31I�`Pº#e&3<'#�,~CIL�K-*TaV(+L &)#�i
&3<'#�&3*-Z0*-,'U¶.�We.[%'(5:=�5d 13*TU[,VL�K-161).�&3<VL &6�e#��e.[%VK-i�<VL�S�#¡L�,R*-i'#�L¶.�We&3<'#�(+L�,'U�#�.�W
.[%'(�<V*-1)&).�U�(+L�Z01AL�,Vi0KT.F.�f L &A&3<'#=&3*-Z�#_.�W�¸^*TU[<J&A1)]�#�CD&)(+%VZ�.�W�.[%'(A]^L (3&3*-CIKT#�1I��� &�'V(+1)&<%
&3<'#I(3#$� L�1eL\13*TU[,V*)'^CIL�,J&�L�Z�.[%V,J&�.�Wp,'.[*-1)#�*-,�.[%'(e&3*-Z0*-,'U51)]�#�CD&)(+%VZ@�$<V*-C+<¡CD.[%VK-i¡,'.�&
a�#~#+*H]^K-L�*-,'#�i�%�L�,Vi�&3*-Z�#~� L�161)]�#�,J&�iV*-L U[,'.[13*-,'U¡&3<'#\]V(3.�a^KT#�Z����$W�&)#I(v(3#�iV%VCI*-,'U¡&3<'#
,'.[*-1)#vL�1_Z\%VC+<�L�1 �e#6CD.[%VK-i�%F&3<'#6iVL &3L�<VL�i¶&). a�#�(3#I]^K-L�2�#�i¢�$*T&3<¶,'#I�«1).�W�&�� L (3#5CI%'&31
*-,¾]^K-L�CD# &).¢W�.HCI%V1vZ�.�(3# CD.[K-1)#�KT2h.[,�&3<'# i'#�13*T(3#�i�iVL &3LH�~¿'(3.[Z &3<V*-1$�e# �e#I(3#�L a^KT#\&).
CIL�K-CI%VK-L &)#~&3<'#~#IÀ¡CI*T#�,VCD2��$*T&3<��$<V*-C+<h�e#~�e#I(3#\i'#I&)#�CD&3*-,'U¶a�#I&3L�]^L (3&3*-CIKT#�1<%�L�,Vi¾CD.[Z�#
%']��$*T&3<�1).[Z�#~*-Z�]V(3.�S�#�Z�#�,J&31=W�.�(=.[%'($i'#I&)#�CD&).�(��

¨ �Âl��T� ª\x^ws� �`��x'������»�^�6ª\qF��qH�¬^�F|¦�qJ��qF�����^�hup�����x^w
d L�K-*TaV(+L &3*T.[,�(+%V,V1A�e#I(3#vZ0L�i'#�.�S�#I(_&3<'# 'V(+1)&�W�#I��iVL�2H1<%'L�i�B3%V1)&3*-,'U5&3<'#viV*-13CD(+*-Z0*-,VL &).�(
&3<'(3#�13<'.[K-iV1<%[&3*-Z0*-,'U5U[L &)#��$*-i'&3<V1AL�,Vi¡&3*-Z0*-,'U5i'#�K-L�2H1I�A��,¡L�,VL�KT.�U 13CD.�]�#$� L�1e%V1)#�i0&).
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1)#I# �e#�L f�13*TU[,VL�K-1�Z�.�(3#�L�CICI%'(+L &)#�KT2�%�a^%'&v*-,�1).[Z�#�CIL�1)#�1v&3<'# 13*TU[,VL�K-1$�e#I(3# &).F.¢WsL�*-,J&
L�,ViEL�iV*TU[*T&3L�K�13CD.�]�#¶1)#I&\&).�*-,8'^,V*T&)#�]�#I(+13*-1)&)#�,VCD#¡� L�1 ,'#I#�i'#�ib&).�U�#I&�L�,EL�i'#�¤F%VL &)#
]^*-CD&3%'(3#���:�(+*TU�U�#I(+*-,'U .[,¢&3<'#6CD.[*-,VCI*-i'#�,VCD#v.�W�G�<vL�,Vi¾G'9R%'�e#v�e.[%VK-i¶U�#I&$L CD.[%V,J&_(+L &)#
.�W`KT#�131e&3<VL�, <v/ (�%V1). &). &)#�1)&_&3<'#vS L (+*T.[%V1 CD.[,VCD#�,J&)(+L &3*T.[,V1 .�W�P���G¡1).[K-%'&3*T.[,�%F�e#61)#I&
&).¢&)(+*TU�U�#I(v&).¾G�<~L�KT.[,'# 0sL�1vL�,J2h]^L (3&3*-CIKT#\]^L�1313*-,'U¡&3<'(3.[%'U[<ºG�<\L�K-1).¶]^L�131)#�1�&3<'(3.[%'U[<
&3<'# de#I(3#�,'f�.�S�CD.[%V,J&)#I(+2+�

¨ �Âl�� � z }=u§ª\����[qH�����x'������ �eqFyI��y
P�*T&3<¶&3<'#vCD.[*-,VCI*-i'#�,VCD#�%V,V*T&e1)#I& &).¡G�<$.[,VKT2�%F�e#�U�.�&=CD.[%V,J& (+L &)#�1e.�W`1)#IS�#I(+L�K�<F%V,Vi'(3#�i
<'#I(3&-(�L�,Vi»�e#��e#I(3#�L a^KT#¾&).E&)#�1)&¶&3<'#�CD.[,VCD#�,J&)(+L &3*T.[,V1¢�&% <>%�9R%�NR%vk�%�<I�&%v9 �EL�,Vi
<I��� ]V]^Z 0�aF2��e#�*TU[<J&:2�*-, &��e. iVL�2H1I����1�]^*T.[,V1�L�,Vi¡Z\%'.[,V1�.�W <�9 � �h#I�5��Cvi'.~,'.�&AU[*TS�#
de#I(3#�,'f�.�S0(+L�iV*-L &3*T.[,¡*-,�� L &)#I( %H&3<'#6de#I(3#�,'f�.�S0]^%VK-1)#�1�*-,0���5d§�513<'.[%VK-i�a�#$iV%'#$.[,VKT2
&).0.[%'( <�9 � �h#I�5��C5#�KT#�CD&)(3.[,V1I�

�$W�&)#I(¾13%'À¡CI*T#�,J&3KT2»CIL�K-*TaV(+L &3*-,'UE.[%'(h1).�W�&�� L (3#RL�,Vi�<VL (+i'� L (3#º1)#I&)&3*-,'U[1h1). &3<VL &
&3<'#�iV*-1)&)(+*Ta^%'&3*T.[,h.�W_de#I(3#�,'f�.�S�]^%VK-1)#�1 'V&v�$*T&3<V*-,h&3<'#�K-*-Z0*T&31$.�We.[%'(6<V*-1)&).�U�(+L�Z 0s1)#I#
'VU[%'(3# <��N2?% �e#�a�#IU[L�, &)#�1)&3*-,'UR&3<'#�S L (+*T.[%V1�CD.[,VCD#�,J&)(+L &3*T.[,V1¡.�W�&3<'#�P���G 1).[K-%'&3*T.[,
d L (3a�.[1)&�2F(+*-K <�9�7'�

ADC08
RMS     143.8

Underflow       0

Overflow        0

Integral    5477
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ADC08
RMS     143.8

Underflow       0

Overflow        0

Integral    5477

ADC 8

¿�*TU[%'(3# <��F¹e/�*-1)&).�U�(+L�Z£.�WAde#I(3#�,'f�.�S�?�%VK-1)#5�$(3#�L�1/0s� ]V]^Z®P���G 2

$ ,�&3<V*-1=CIL�1)#�%^�e#\L (3#~CD.[,VCD#I(+,'#�i¾Z0L�*-,VKT2¡�$*T&3<�&3<'#~iV*-1)&)(+*Ta^%'&3*T.[,V1�]�.[13*T&3*T.[,�L�KT.[,'U
&3<'#�*R,�L3*'*-1��$<V*-C+<5*-1�*-,ViV*-CIL &3*TS�#A.�W'&3<'#e,F%VZ~a�#I(p.�W']^<'.�&).F#�KT#�CD&)(3.[,V131�]V(3.HiV%VCD#�i6aF26#�L�C+<
a�#�L�Z±]^L (3&3*-CIKT#�����1�&3<'#\CD.[,VCD#�,J&)(+L &3*T.[,�� L�1v*-,VCD(3#�L�1)#�i�%�&3<'# iV*-1)&)(+*Ta^%'&3*T.[,�13<V*TW�&)#�ih&).
&3<'#6(+*TU[<J&<%V*-,ViV*-CIL &3*-,'U\&3<VL &$Z�.�(3#~K-*TU[<J& � L�1=a�#�*-,'U 13<V*TW�&)#�i¢aF2¶&3<'#~1).[K-%'&3*T.[,���¿'(3.[Z±L

9�N



]^KT.�&e.�W�&3<'#�]^%VK-1)#$]�.[13*T&3*T.[,¡S�#I(+13%V1e&3<'#vP���G¡CD.[,VCD#�,J&)(+L &3*T.[,�0E'VU[%'(3#69 ��2?%'�e#6CIL�,�1)#I#
&3<'#5(3#�K-L &3*TS�#513*TU[,VL�K�*-,VCD(3#�L�1)#6W�(3.[Z®#�L�C+<�*-,VCD(3#�L�1)#5*-,�CD.[,VCD#�,J&)(+L &3*T.[,��

¿�*TU[%'(3#~9 �H¹e?�%VK-1)#v]�.[13*T&3*T.[,¶SH1=P���G¢CD.[,VCD#�,J&)(+L &3*T.[,
Pº#eCIL�,5CIKT#�L (+KT2v1)#I#A&3<VL &�&3<'#A(3#�K-L &3*TS�#A*-,VCD(3#�L�1)#Ai'#�CD(3#�L�1)#�1`13*TU[,V*)'^CIL�,J&3KT2=aF2�<I� ]V]^ZS%

13%'U�U�#�1)&3*-,'U6&3<VL &A&3<'#=1).[K-%'&3*T.[,�*-1�K-L (3U�#�KT2\13L &3%'(+L &)#�i¡L &�&3<V*-1�]�.[*-,J&<%JL�,Vi &3<VL &�L & <D]V]^Z
&3<'#~13*TU[,VL�K�<VL�1=,'#�L (+KT2¶i'.[%'a^KT#�i��

¨ �Âl��-³ ª\x^ws� �`��x'������»�^� �~�ª
�$W�&)#I(v&)#�1)&3*-,'U¢&3<'# iV*���#I(3#�,J&$P���G¾CD.[,VCD#�,J&)(+L &3*T.[,V1<%�&3<'#�CD.[*-,VCI*-i'#�,VCD#\%V,V*T&$� L�1�&3<'#�,
1)#I&=&).¢G'9\.[,VKT2¶1).0&3<VL &=�e#5CD.[%VK-ihCIL�K-*TaV(+L &)#6&3<'#5:=�5d��V:=<F%V1 &3<'#~:=�5d§� L�1=1)&3L (3&)#�i
L�,Vi�1)&).�]V]�#�i�aF2�G'9F�®½e2§S L (32H*-,'UE&3<'#Ri'#�K-L�2§.�W~&3<'#EG'9 1)&).�] 13*TU[,VL�K�aF2»fH,'.��$,
L�Z�.[%V,J&31<%��e#�CD.[%VK-iv� L &3C+<5&3<'#�13<V*TW�&�.�WF&3<'#A&3*-Z�#A1)]^*Tf�#�L�,Vi5i'#I&)#I(+Z0*-,'#�&3<'#A&3*-Z�#���C+<VL�,V,'#�K
*-,�&3<'#�:=�5d����$S�#I(+L U[*-,'U¢.�S�#I(\1)#IS�#I(+L�K�i'#�K-L�2�C+<VL�,'U�#�1<%p&3<'# &3*-Z�#�CD.[,JS�#I(+13*T.[,�WsL�CD&).�(
� L�1�W�.[%V,Vi6&).$a�#AL a�.[%'&��H� <I,V1���C+<VL�,V,'#�K ����KT&3<'.[%'U[<6&3<V*-1pi'.F#�13, 	 &pU[*TS�#e%V1p&3<'#�L a^1).[K-%'&)#
&3*-Z�#�1_.�W`&3<'#~13*TU[,VL�K-1<%'*T&=i'.F#�1_U[*TS�#~%V1_&3<'#�*T(=iV*���#I(3#�,VCD#�1I�

¨ �Âl�� � �\��q �\�srbq¾�^� � ws��������u�oAqF����� �`r
¿'(3.[Z¯.[%'( 'V(+1)&$&3*-Z�#~.�W�¸^*TU[<J&�iV*-L U�(+L�Z01A0E'VU[%'(3# 9:<!2?%��e#\CD.[%VK-i�CD#I(3&3L�*-,VKT2�1)#I#\&3<'(3#I#
iV*-1)&3*-,VCD&\]�#�L fH1�CD.�(3(3#�1)]�.[,ViV*-,'U�&).R.[%'(�#�KT#�CD&)(3.[,V1 0sC+<VL�,V,'#�K=Y�� ��2?%_Z\%'.[,V1 0sC+<VL�,V,'#�K

9�c



7JN ��2~L�,Vib]^*T.[,V1M0sC+<VL�,V,'#�K N ����2?%Aa^%'&~&3<'#¡&3<'#I(3#¶� L�1 13*TU[,V*)'^CIL�,J&~,'.[*-1)#¡L (3.[%V,Vib&3<'#
#�KT#�CD&)(3.[,�]�#�L f 0s*-,¢&3<'#5W�.�(+Z¼.�W�#+*H&)(+L�]�#�L fH1_L &$C+<VL�,V,'#�K-1$Y�c�N�L�,Vi¢71<I��2+� :=<'#6CIL�%V1)#
.�W�&3<V*-1_,'.[*-1)#6� L�1=L & 'V(+1)&=%V,'fH,'.��$,��

TDC02
RMS     34.43

Underflow       0

Overflow        0

Integral  2.812e+04
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TDC02
RMS     34.43

Underflow       0

Overflow        0

Integral  2.812e+04

TDC 2

¿�*TU[%'(3#~9:< ¹e��*H&)(3#�Z�#�KT2¢,'.[*-1)2¡&3*-Z�#6.�W�¸^*TU[<J&=1)]�#�CD&)(+%VZ 0�a�#IW�.�(3#51).�W�&�� L (3#\CI%'&31:2

½e2bZ�.�SH*-,'URG�<¡L�KT.[,'U�&3<'#¢<'.�(+*)(I.[,J&3L�KeL3*'*-1\&).�#�*T&3<'#I( 13*-i'#¡.�W=&3<'#¶a�#�L�Z0K-*-,'#�%`*T&
� L�15,'.�&3*-CD#�i�&3<VL &6.[,'#0iV*T(3#�CD&3*T.[,�(3#�iV%VCD#�i�&3<'#0,'.[*-1)#\�$<V*-KT#\&3<'#�.�&3<'#I(5*-,VCD(3#�L�1)#�iº*T&I�
¿'(3.[Z£&3<V*-1_*T&_� L�1$<J2F]�.�&3<'#�13*)(I#�i¢&3<VL &=#�KT#�CD&)(3.[,V1_�e#I(3#5#�,J&)#I(+*-,'U¶G�<5,'.�&_&3<'(3.[%'U[<�&3<'#
13CI*-,J&3*-K-K-L &).�(=*T&31)#�KTW %'a^%'&=&3<'(3.[%'U[<�&3<'#~K-%VCI*T&)#5K-*TU[<J&_U[%V*-i'#5CD.[,V,'#�CD&3*-,'U¡*T&_&).¡&3<'#~? �¾:6�
:�. &)#�1)&_&3<V*-1<%'KT#�L�i¶aV(+*-C3fH1e�e#I(3#v]^K-L�CD#�i�*-,¡W�(3.[,J& .�W`&3<'#6K-*TU[<J&eU[%V*-i'#�.�W�G�<vL�,Vi¢*T& � L�1
(3#�CD#�,J&)#I(3#�i���:=<'#�(3#�13%VKT&3*-,'U5&3*-Z�#�.�W�¸^*TU[<J&e]^KT.�&�� L�1_1)&3*-K-K^¤F%V*T&)#v,'.[*-1)2�%Fa^%'&e&3<'#I(3#v� L�1
L�13K-*TU[<J&~i'(3.�] *-,R&3<'#¢,'.[*-1)#0.[,E&3<'#¡(+*TU[<J&\<VL�,ViE13*-i'#0.�W=&3<'#¡#�KT#�CD&)(3.[,E]�#�L f����$W�&)#I(
Ws%'(3&3<'#I(�1)]�#�CI%VK-L &3*T.[,�%[*T&A� L�1�(3#�L�K-*)(I#�i�&3<VL &�#�KT#�CD&)(3.[,V1�CD.[%VK-i�a�#$L�,Vi0Z�.[1)&eK-*Tf�#�KT2~�e#I(3#
L�K-1).¢#�,J&)#I(+*-,'U¶&3<'#�K-*TU[<J&�U[%V*-i'#\.�W_G'9R%��$<V*-C+<��e.[%VK-i�%V,'W�.�(3&3%V,VL &)#�KT2�a�# &).F.�iV*TÀ¡CI%VKT&
&).0a^KT.HC3f¶�$*T&3<�KT#�L�i�aV(+*-C3fH1I�

!$.��®13*-,VCD#0&3<V*-1~*-1\Lh&3*-Z0*-,'Uh]^KT.�&<%`&3<'#¢,'.[*-1)#0&).�&3<'#¶KT#IW�&~.�W_&3<'#¶#�KT#�CD&)(3.[,b]�#�L f
�e.[%VK-iRa�#0W�(3.[Z 1).[Z�#I&3<V*-,'U�Z�.�SH*-,'U¾W�(3.[Z G�<0&).ºG'9�WsL�1)&)#I( &3<VL�,bL�,b#�KT#�CD&)(3.[, 0s,'.�&
13%']V]�.[1)#�i�&).ha�# ]�.[1313*Ta^KT#32=L�,Vi�&3<'#0,'.[*-1)# &).h&3<'#�(+*TU[<J&v�e.[%VK-i�a�# W�(3.[Z 1).[Z�#I&3<V*-,'U
13KT.��e#I(��

!$.��{13*-,VCD#5&3<'#~]^L (3&3*-CIKT#5a�#�L�Z¯*-1$,'.�&�<V*TU[<VKT2¢CD.[K-K-*-Z0L &)#�i�%V�e# i'.¡,'.�&�#+*H]�#�CD&�L�K-K
]^L (3&3*-CIKT#�1_&).¡&)(+L�S�#�K�&3<'(3.[%'U[<�&3<'#~13CI*-,J&3*-K-K-L &).�(+1_.�W�G�<5L�,Vi�G'9F� � W�#I� ]�.[1313*Ta^KT#�]^L &3<V1
L (3#~13<'.��$,h*-,6'VU[%'(3#59�9F�
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¿�*TU[%'(3#~9�9F¹e?`.[13*Ta^KT#v]^L &3<V1_.�W�.[%'($?`.[13*T&)(3.[,V1I�

?�L &3<��´�$*-K-K=U[*TS�#�&3<'#�#+*H]�#�CD&)#�i�#�KT#�CD&)(3.[,�¸^*TU[<J&¶&3*-Z�#�%$�$<'#I(3#�L�1¶]^L &3<«d±�$*-K-K
CIL�%V1)# G'9 &).¡&)(+*TU�U�#I($#�L (+KT2¢L�1=&3<'#~K-*TU[<J&=<VL�1$13*TU[,V*)'^CIL�,J&3KT2¶KT#�131=iV*-1)&3L�,VCD#5&).0&)(+L�S�#�K�&).
&3<'#0? �¾:6��:=<V*-1vL�CICD.[%V,J&31~W�.�(5.[%'(513%']�#I(+K-%VZ0*-,VL�Kp]^L (3&3*-CIKT#�1I��?�L &3<b½ .[,º&3<'#0.�&3<'#I(
<VL�,ViE�$*-K-K�&)(+*TU�U�#I(0K-L &)# �E��KT&3<'.[%'U[< &3<'#�K-*TU[<J& <VL�1�KT#�131�iV*-1)&3L�,VCD#¶&).º&)(+L�S�#�K5%e&3<V*-1 *-1
.[,VKT2¾S�#I(32º13K-*TU[<J&I�0GH*-,VCD#�&3<'#013*TU[,VL�K�]^%VK-1)# *-1613*TU[,V*)'^CIL�,J&3KT2¾KT#�1316&3<VL�,º&3<VL &6.�We&3<'.[1)#
#�KT#�CD&)(3.[,V1v&3<VL &613CI*-,J&3*-K-K-L &)#�%�*T&��$*-K-K�&3L f�#013K-*TU[<J&3KT2hKT.[,'U�#I(vW�.�(v&3<'#�13*TU[,VL�K�&).�CD(3.[131v&3<'#
iV*-13CD(+*-Z0*-,VL &).�( &3<'(3#�13<'.[K-i¢L�1$13<'.��$,h*-,6'VU[%'(3#~9�YF�
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