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

 "!$#&%�')(+*�,&-.-/%�'1032547698:0;#&-/4<,&=<#$(>*�?@-/*�,&?A0�BC%�'D%�-.=FEG?@8IH&?@8/8.?@J&(F0;%�HK?@'L0.#&%
*�?M-.*�,D?M09(F0N(O-;(P0;%�=<?AQ<%�'SR1EUT

V 476W%�- XZY\[^]�_ 6`(F0/0;8

 La54<-b-.%�8.?M8/0;?AQ<%�*�?M-.*�,&?M0.8�B5(cJDJ&d@?M*�(F0.?@4<':4Fe�fg#&hSij8Cd@(76�B5[kY)_:]�lmB&=<?AQ<%�8�T

V 476`%�- X\Y\[n]o_OY)_qpr]�l\Y [ p
l 6b(F0/0;8

s eW6`%t=<4SR5(c*vu�0;4S0;#&%Oew,&'&H&(cht%�'10v(cd�H&%yx5'&?A0;?@4c'z4ce`%�dM%�*�0.-.?M*�(cd�,D'&?M0.8�B{0;#&%�,&'&?A0
4ce�JU4c0;%�'10;?|(Fd�HD?M}~%�-.%�'&*�%�?@890;#D%�Qc4<dM0�B�0.#&%�,D'&?M0N4ce�*v#5(c-.=c%�?@890;#D%�*�4<,&d@4chmRo(F'&H�0.#&%
,&'&?M0b4ce�%�'&%�-.=cEI?@8`0.#&%W�/4<,&dM%c���`4<'&8/%��q,&%�'q0.dMEcB�0.#&%g-/%�d|(P0;?@4c'&8.#&?MJ:RU%�0�6W%�%�'S0;#&%�,D'&?M0.8
?@8`0.#5(F094<'&%W�/4c,&d@%g4Fe�%�'&%�-/=cE�?M8b-.%�d@%�(F8.%�HS4<-C(FR&8.4<-/R~%�H3?@'�h�4�Q�?M'&=�4<'&%�*�4<,&d@4chmR�4ce
*v#5(c-.=c%�0.#&-.4c,&=<#S(�JU4c0.%�'10;?@(cd�H&?A}�%�-.%�'D*�%�4ce�4<'&%�Q<4<dA0��� #D%�,&'&?M0r4ce�%�dM%�*y0;-.?M*�(cd{*�,&-.-/%�'10�?@8N0;#&%�(FhtJo69#D?@*v#�?@8r%��q,5(cd�0;43(t2&4�6k4ce�4c'&%
*�4<,&dM4<hmRS4ce�*v#5(c-/=<%�JU%�-r8.%�*�4<'&H�� � #&%m,&'D?M0r4ce�6W4<-.uS?@890;#&%�6b(F0/0�(c'DH�?@890;#&%�-;(F0.%
(F0C69#&?@*v#S%�'D%�-.=FE3?@8C-.%�d@%�(c8.%�H�4<-C=c%�'&%�-;(F0.%�HS?@'��/4<,&dM%�8CJU%�-98.%�*�4<'&H��� #D%�(FdM0;%�-.'5(P0;?MQc%�8�4ceN-/%�d@%�(c8.%34<-m(cR&8.4c-.JD0.?@4<'�4ceN%�'D%�-.=FE�hm,&8�0OR~%3*�4c'&8.?MH&%�-/%�H
R~%�*�(c,&8/%�(OH&%yQ�?M*�%�8.,D*v#�(c8N(�R&(F0.0.%�-/EcB�(�=c%�'&%�-;(F0.4<-94<-9(�8/4<d|(F-C*�%�dMd�H&-.?AQ<%�8N*�,&-.-/%�'10
(c-.4<,D'&HL(�*�?M-.*�,D?M0�B�H&4<?M'&=�6`4c-.u�4<'�0;#&%S*�?M-.*�,D?M0t(c'&H"-.%�d@%�(F8.?@'D=z%�'&%�-/=cE<B`69#D%�-.%�(c8
(S-/%�8.?M8/0.4<-�B�d@?@=c#q0�RD,&d@Rz4<-�h�4c0.4<-g69?@dMd�#5(�Q<%I*�,&-.-/%�'10�H&-/?MQc%�'z0.#&-.4c,&=<#+?A0�(c'&H+*�(c'
R~%�*�4<'D8.?@HD%�-.%�H+0;4�(cR&8/4<-.R+%�d@%�*�0.-.?@*�(cd�%�'D%�-.=FE�ew-/4<h�0;#D%t*�?@-.*�,&?M0�B�0.#&%�%�'&%�-.=cE�0;#D%�'
(cJ&JU%�(c-/?@'&=�?M'30.#&%�ew4<-.h�4ce�#&%�(F0�B5d@?M=<#10C4<-Ch�%�*v#5(c'D?@*�(Fd�6`4<-/u:H&4<'D%�R1E�0.#&%�ht4c0.4<-��

!$#D%�'>E<4c,�8.%�dM%�*y0�-.%�8.?@8�0;4<-/8�ew4<-�,&8.%I?@'�(S*�?@-/*�,&?A0�0.#&%�-/%:(c-/%I0�6`4�J&(c-;(ch�%�0.%�-/8
69#&?@*v#:Ec4<,3hm,&8/0b*�4<'&8/?@H&%�-�� � #&%gx&-.8/0b?@8`0.#&%g-.%�8.?M8/0v(F'&*�%FBD69#&?@*v#3?M8`ht(c-.uF%�H�4<':0.#&%
-.%�8/?@8�0;4<-N69?M0;#�(:*�4<d@4c,&-r*�4�HD%�8/E�8/0.%�hS� � #D%�8.%�*�4<'&H�J5(c-.(ch�%�0;%�-�?M8�0;#&%�hI(P��?Mhm,&h
J~476W%�-g-.(F0;?M'&=Iew4<-N0;#&%m-/%�8/?@8/0.4<-�� � #D?@8g%�8.8.%�'10;?|(Fd@dMES-/%�d|(P0;%�8r0;4I0.#&%mJ&#1E�8.?M*�(cd�8/?@��%m4ce
0;#&%�-.%�8/?@8�0;4<-�B~?A0;8r(cR&?@dM?M0�Et0;4t69?A0;#&8�0v(c'DH�#&%�(P0;?@'D=�69?A0;#&4<,�0�H5(FhI(c=c%�(c'DH�?M0.8�(cRD?@d@?A0�E
0;4�H&?@8/8.?MJ5(F0;%C#D%�(F0�0;4�0.#&%98.,&-/-.4<,&'DH&?@'&=c8�����4c8/0�4ceU0;#&%9-.%�8.?M8/0;4c-.8�,&8.%�Ht?M'�0;-;(F'&8.?M8/0;4c-
*�?@-/*�,&?A0;8r4<J~%�-;(F0.%�69?A0;#�d@476ZQc4<dM0;(c=<%�8g(c*�-/4<8.8�0.#&%�h�(c'&Ho69?A0;#�8/hI(cdMd{*�,&-/-.%�'10.8�(c'&H
0;#&%�-.%�ew4c-.%�HD4I'&4c0�#&%�(P0�,&J�� s '�h�4<8�0�*�(c8.%�8r0;#D%�JU4�6W%�-�-;(F0.?@'&=�4ce��D�A �¡<¢�! 4<-r4c'&%
%�?@=c#q0.#�6`(F0.0�?@8�(FH&%��q,5(F0.%C(c'&H�0;#&%�8.%C-.%�8.?M8/0;4c-.8�(F-.%b-/%�(cH&?MdME�(�QF(c?@d@(cR&dM%�?@'m8/hI(cdMdq8.?@��%�8��
f�'D*�%�0.#&%�J~476W%�-gHD?@8.8/?@J5(P0;?@4c'o-;(P0;?@'D=:=<%�0.8g,&J�0;4�¡<¢�! 0;#&%m-/%�8/?@8/0.4<-.8g(c-.%m,D8.,5(cdMdME

¡F£



¤9¥P¦`§y¨�©cª@«v«yª­¬D®c¯°ª±¥P²�ª³²�¨;§v«yª@«y¯´¥P¨;« ¡c¢

%�'&*�(F8.%�H+?@'�(cd@,Dht?M'&?@,&h�#&4<,D8.?@'D=<8�69?M0;#�RU4<dM0�#&4cd@%�8�0.4�JU%�-/ht?A0�(F0.0;(c*v#&?@'D=30.#&%�-.%yµ
8/?@8�0;4<-�0.43#&%�(F0�8/?@'&uq8�0;4�HD?@8.8/?@J5(P0;%�6`(c8/0.%O#&%�(F0���¶9%�h�%�hmRU%�-�B�(:0�E�JD?@*�(Fd�8.4<dMH&%�-/?@'&=
?M-.4<'o,&8.%�H�?@'�%�d@%�*y0;-/4<'&?@*�8�?M8g-;(F0.%�H�(P0�¡<¢�! (c'&H�0.#&?@8r?@8r,&8.%�H�0.4:h�%�dM0N0;#D%m8.4<dMH&%�-
#D4<d@H&?M'&=m0;#D%�*�?@-/*�,&?A0b0;4<=c%�0;#D%�-�·

¸C¹�º »3¼�½�¾À¿�Á´Â�Ã
Ä �M zÅÆJ5(F-/0;?M*�,&d@(c-�0;4c-.*v#�RD,&d@R�4<JU%�-;(P0;%�8{ew-.4chZ( Ä�Ç R5(F0/0;%�-�E�(c'&H�H&-;(�698�(r*�,D-.-.%�'10

4ce��D�È¢�Å��5�b(cdM*�,&d@(F0;%N0;#&%g0.4c0v(Fd~*v#5(F-.=<%g69#&?M*v#�25476989(c-.4<,D'&H:0;#&%�*�?@-/*�,&?A0b?@'�¡
ht?M'�,�0;%�8C4cJ~%�-;(F0.?@4<'����b(cd@*�,&d|(F0.%g0;#&%�JU476`%�-r-.(F0;?M'&=mew4<-b0;#D%�RD,&d@R��

� 4c0v(Fd�*v#5(c-/=<%�?M'S¡Oh�?@'q,D0.%�8 Y �DÉ­¢�ÅÊ]�¡O] Ä ��8
Y Ä ��*�4<,Dd@4<hmRD8

V 476`%�-�H&?M8.8/?@J5(F0.?@4<'�-.(F0;%�?M'3R&,&d@R Y [n]o_ 6`(F0.0.8
Y Ä�Ç ]��DÉ­¢�Å
Y ËDÉj��!

Ä �È¡Æ�b(cd@*�,&d|(F0.%�0;#&%�*�,D-.-.%�'10o254769?@'D=Æ?M'
() �¡ Ç B Ä ��! *�(c-3#&%�(cH
d@(chtJ$R&,Dd@R��
!$#&?@*v#Æ4cer0.#&%3ew4<d@dM4�69?M'&=�69?@-/%3*�4<'&HD,&*�0.4<-t*�-.4<8/8t8/%�*y0;?@4c'&8t?M8O,&8.%�HLew4<-m0;#D%
*�4<'&'D%�*�0.?@4<'�0.4I0;#D%m#&%�(FH�d|(ch�J�0.4:J&-/%�Q<%�'10�(F'qE�8.?M=<'&?Ax5*�(c'10�#&%�(F0.?@'&=t4ce�0;#D%
69?@-.%FTSÌÍ�D�A �h�h p;Î BCÌ°�D�­¢�hth pvÎ B9Ì� <�­¢�h�h p;Î B9ÌÍ¢�hth pvÎ BCÌ� 7¡�hth pvÎ/Ï s 8�8.?@'D=<d@%
8/0;-.(c'&H�4c-rhm,DdM0;?M8/0.-;(c'&HS*�4c'&H&,&*y0;4<-g,D8.%�H�?M'�0.#&?@8r(cJ&J&dM?@*�(F0;?M4<' Ï !$#1E Ï Ì±Ð�%�%V -/4<R&dM%�h�Ë�� Ä � Î

�`,&-.-/%�'10 Y Ä ��!
 �¡ Ç Y
¢�Å

¸C¹ÒÑ Ó�Ô5Õ`Ö�Á´Â�¾ÀÃ
Ä �M zÅnJ5(c-/0.?@*�,&d|(c-�8.4<dMH&%�-/?@'&=�?M-.4<'�?M8�H&%�8/?@=<'&%�H�0.434<J~%�-;(F0.%mew-.4<h�(� �¡ Ç 8.,&JDJ&dME

(c'&H3?@8b-.(F0;%�H3(F0r¡<¢�!Ê�&�b(cd@*�,&d|(F0.%�0;#D%�*�,&-/-.%�'10C69#&?M*v#S2&4�698C?M':0;#&%�%�d@%�ht%�'q0
4ce�0;#&%C8/4<d@H&%�-.?M'&=g?@-/4<'����b(cd@*�,&d|(P0;%`0.#&%C-.%�8.?@8�0v(c'D*�%C4ce�0;#D%C%�d@%�ht%�'10�4ce�0;#&%C?M-.4<'
69#&%�'�?M0C?M89(F09?M0.8N4cJ~%�-;(F0.?@'&=m0.%�h�J~%�-;(F0.,&-.%F�

Ä �È¡�ÅZ*�(c-C#&%�(cHSd|(ch�J�?@8b-.(F0;%�Ho(P0N×<��! (F'&H34<J~%�-;(F0.%�894<'S(� �¡ Ç 8.,DJ&J&dMEc�W�b(cdAµ
*�,&d@(F0;%O0;#&%I-.%�8/?@8�0v(c'&*�%I4ceC0.#&%I#D4c0�x&d|(ch�%�'10�(c'&H+0.#&%I*�,&-.-/%�'10m69#&?M*v#>2547698
69#&%�'+0.#&%�x5d|(Fht%�'q0�?M8�(P0�4cJ~%�-;(F0.?@'&=�0;%�htJU%�-.(F0;,D-.%c� s eb0;#D%t-/%�8.?M8/0;(c'&*�%�4ceb(
0;,&'&=c8/0;%�':x5d|(Fht%�'q0`?@'&*�-.%�(c8.%�8bR1E:(�e°(F*�0;4c-`4ce�¢�?M':=<4<?M'&=�ew-/4<hØ*�4<dMHt0.4m4<JU%�-�µ
(F0;?M'&=�0;%�htJU%�-.(F0;,D-.%cBc*�(cdM*�,&d@(F0;%�0;#&%C8/,&-.=<%C*�,&-.-/%�'10�69#&?M*v#O2&4�698�?Mhth�%�HD?|(F0.%�dME
(Fe³0;%�-�8�69?M0;*v#�µ�4<'���Ù���J&d|(c?M'�69#1E�R&,&dMR&8�0.%�'&H�0;4Ne°(c?@d1(P0�8�69?M0;*v#�µ�4<'�-;(F0.#&%�-{0;#5(F'
69#&?@dM%g0;#&%yE3(c-.%�4<JU%�-.(F0;?M'&=O(F0C0.#&%�?M-C'&4<-.ht(cd�0.%�h�J~%�-;(F0.,&-.%F�



¡ Ä Ú�Û ²U©1®cÜI§y²5¯±®cÝ5Þ�²U®cÝ@¥.ß�à`Ý@§váy¯°¨;¥P²5ª±áv«�â�ã�ä9¨åª°®c²�æ�®c¦CÝ@§v«v«

Ä �­Ë � #&%�*�?M-.*�,D?M0{?@'�a�?M=<,&-/% Ä �M �8/#&47698�0;#D%�-/%�8/?@8/0.4<-{*v#5(c?M'�69#D?@*v#�?M8�,&8.%�H�0.4r4<R�0v(c?M'
0;#&%�Qc4<dM0;(c=<%�8369#D?@*v#)(c-.%�(cJDJ&d@?M%�HG0;4�0.#&%�HDE�'&4�HD%�83?@')(�J&#&4c0.4<hm,&dA0;?MJ&d@?M%�-
0;,&RU%c���b(Fd@*�,Dd|(F0.%r0;#D%�Q<4<dA0v(c=c%�8C(F0`%�(c*v#34ce{0.#&%gHDE�'&4�H&%�89çIè�0;4mç�éC(F'&H3(cd@8/4
*�(cdM*�,&d@(F0;%30;#D%�ht?M'&?@hm,DhêJ~476W%�-�-.(F0;?M'&=+ew4<-�0;#&%�-/%�8.?M8/0.4<-.8:?M'L0;#D%�*�?@-/*�,&?A0��� #&%�-/%�8/?@8/0.4<-`RU%�0�6W%�%�'�0;#&%rJ&#&4c0.4�*�(F0;#&4�H&%FB&X�ë�B�(c'&H:ç:è�?M8r 7¢c��u�ìK(c'&HI0.#&%
-.%�hI(c?M'&H&%�-C(c-.%�(cdMd� 7�c��u�ìg�

k150 ΩΩ
-900V

PC 2

100 kΩΩ

D1 D

100k100 ΩΩ

3D D

kkΩΩ 100 ΩΩ

D4

100 kΩΩ

D5 7

k100 ΩΩ
k100 ΩΩ

6 D

a�?@=<,&-/% Ä �A <T V -.4<RDd@%�h Ä �­Ë��

Ä �j£ÆÅK#&%�(P0W8/?@'&u�?@8�,&8.%�HI?M'�%�d@%�*�0;-/4<'&?M*�8�0;4�H&?M8.8.?MJ5(F0.%C#&%�(F0�ew-/4<hí%�d@%�*y0;-/4<'&?@*9*�4<hOµ
J~4c'&%�'10;8�(c'DH�JD-.%�Qc%�'10�%y��*�%�8.8.?AQ<%�0;%�h�JU%�-;(P0;,&-/%�-.?@8/%�8���îr%�(F0�8.?M'&uq8�(F-.%�,&8/,�µ
(cd@dAE�hI(FH&%Wew-/4<hï%å��0;-.,DH&%�H�(cdM,&ht?M'&?@,Dh\#5(�Q�?@'&=�(�d@(c-.=c%̀ 8.,D-/e°(c*�%9(c-.%�(�(c'&HO(c-/%
-;(F0.%�Hz?@'�H&%�=<-/%�%�0;%�h�JU%�-;(P0;,&-/%t-/?@8.%t(cRU47Q<%t(chmR&?M%�'10�JU%�-�6̀ (F0.0�H&?@8/8.?MJ5(F0;?M4<'��
ÅZ#&%�(P098.?@'DuI-;(P0;%�HS(F0C�D�È¢�ðå�KJU%�-b6̀ (F0.09?M8b,&8.%�HS0.4OH&?@8/8.?@J&(F0;%�0.#&%�#&%�(P0Cew-.4<h
(c'� 7×�ìñ-/%�8/?@8/0.4<-C?@'�69#&?M*v#o(O*�,D-.-.%�'10r4Fe��D�j×�ÅÊ?@8b254769?M'&=&�
�b(cd@*�,&d|(P0;%�0.#&%�J~476W%�-NH&?@8/8.?@J&(F0;%�HS?M'�0;#&%�-.%�8.?M8/0;4c-��
�b(cd@*�,&d|(P0;%�0.#&%�0;%�h�JU%�-;(P0;,&-/%�-/?@8/%�(cR~47Qc%�(FhmR&?@%�'10��

Ä �È¢�!$#5(F0�?M8�0.#&%:*�-/4<8.8�8/%�*y0;?@4c'�4ce90;#&%:*�4<J&JU%�-m*�4<'&H&,D*�0;4c-�?@'+0.#&%:ht(c?@'&8�d@%�(cH
ew4<-N(O0�E�J&?M*�(cd{J&?M%�*�%�4ce�J~4<-�0v(cRDd@%�%��q,&?MJ&ht%�'10�8/,&*v#�(c8r(�0;(cR&d@%�d@(chtJ Ï !$#&(F0
?@8�0;#&%t*�,&-/-.%�'q0m*�(c-/-/E�?@'&=o*�(cJ5(F*�?M0�E�4ceC0.#&%I*�(cR&dM% Ï �o(c'1EzhI(c?M'&8�J&d@,&=c8m(c-/%
-;(F0.%�H�ew4<-�(NhI(��D?Mhm,&hZ*�,&-.-/%�'10�4ce� 7Ë�ÅG(c'DH�BF69#&%�'mx5-.8�0�J&,D-.*v#5(c8/%�H�B1*�4<'10v(c?M'
 7Ë�Å\ew,&8/%�8���!$#1E38.#&4<,Dd@H30;#&%�ew,&8/%�?M'30.#&%�J&d@,D=tRU%�*v#5(c'&=<%�Ho?Ae�¢�ÅÊ*�(cR&d@%�?M8
*�4<'D'&%�*y0;%�HS0;4�0;#D%�JDd@,&= Ï !$#5(F09?@8b0.#&%�ew,&'&*y0;?@4c'�4ce�0;#D%�ew,D8.% Ï


