
������� ���	��
 ��
��������������������
�! #"#$&%('*),+.-0/1"�2�31"� �-5476981:;:�<

=?>�@BAC=5DFE#EBGHD7@FI.J�GLK,MONQPH>�ESRT@U>�V
W#X1Y[Z]\^X_\?`aXbZLc^dUe#f#Z]g]h7ikj9lnm&m[opZHX�qrgsm[XtiuWwvyx�z{x_|^}

~��O� @#D���DF�.D � D7�
��\[eBcF\^e�Y?`kXtZHc[dUe#f#Z]g]hFi*��\[o��UeBZ]Y�q�dBiu����|F��}r�r�

� �����p�����7�(�

��MOD�=5 �¡¢¡£D&¤_¥aD7@BGH¦�D �;§�¨ =?>�G �   �r© DFK § NQ@p¡�>�@ § GHK7PHD�¡�@BN �Oª K § GHN � D�¤_¥.DF@BGL¦�D �;§ Ia«�D7@{¬
¦�GHPH>��®­¢¯Q°;±Q²TGHE³>�´1¤_D �µ§ >�@#¶QD § D�¤_¥.DF@#GH¦�D �;§ �.DFG � ¶?¦�N ªO�;§ D � > § «�DF@#¦�GLP]>��·=?¸�±
§ N5¦�D[>�E ª @BD¹¥O@#N § N � I�¥1GHN � Iº> �1� A	>�N � G �;§ D7@U>�K § GLN � ETN �»�bª KFPHDF>�@ § >�@#¶QD § E³�.D §w¼ DFD �
½ °³> �O� ½^¾ °0RTD7¿!À�Á	Â�Ã*DFPHN ¼ ½r¾ °�RTD7¿!À�Á	I § MOD(¥O@BN § N � Ib¥OGHN � I1> �O� A	>�N � �.D[>�¦�EÄ>�@BD
E#DFKFN �O� >�@{ÅC�aDF>�¦�E � DF@#GL�QD � Vs@#NQ¦Æ>¹¥1@BGH¦�>�@{ÅÇ�.D[>�¦ÆD�¤ § @B>�K § D � Vs@BNQ¦ § MOD�=5>�G �   � ¬
© D7K § N�@*> § ½^¾ °�R!D�¿!À�ÁrÂ¢=5 �¡¢¡È>�PHE#N!¥OP]> � E § N § >�A�D � > § > ª EBG � ¶ ½r¾ °³RTD7¿TÀ�KS¥O@BN § N � E
� GL@BD7K § PÉÅ?Vs@#NQ¦ § M1DÊ=?>�G �   �	© DFK § NQ@7ÂÇ��MOGLE � > § > ¼ GHPLPËM�>[�QD � GL@BDFK § >�¥O¥OPLGHK[> § GHN � E § N
§ MOD³=5 �JpÌ!Í � D ª1§ @BG � N¹D�¤_¥aD7@BGL¦�D �t§ Â

=5NQE § N�V § MOD � D § DFK § NQ@SE{Å_E § D7¦�ESG �Îª E#D!�tÅ § MOD�=5 �¡¢¡ÏD&¤1¥.DF@#GH¦�D �;§�¼ DF@BD!NQ@#GH¶QGÐ¬
� >�PHPLÅ�� ª GLP § VsNQ@¢´1¤_D �Ç§ >�@B¶�D § D�¤_¥.DF@BGL¦�D �;§ E ¼ MOGHK,MÊ@B> � > § «�D7@B¦�GHP]>��¹> �O� MO>^��D(�.DFD �
@#DFK7ÅbK7PHD � > �O� @BD�V ª @B�1GHEBM1D � VsNQ@ ª E#DÑ¦�Åy=5 �¡¢¡�Â*��MOD�ÒSGHK,My w¦�>�¶QG � ¶µ¸ÄMODF@#D � A�Nr�
� D § D7K § N�@ ¨ ÒS {¸ÔÓp²*GLE � N�D�¤_KFD7¥ § GLN �ÖÕ G §Ä¼ >�EÔNQ@#GH¶QG � >�PHPÉÅ�� ª GHP § > �O� N�¥aD7@U> § D � VsNQ@ § MOD
Í1­¢�u­Ë×ØD�¤_¥aD7@BGL¦�D �t§�¨ «ËJ ~ �µ­¢Ù;± ½ ²&Â

��MOGLEÊEBD7K § GLN � ¥O@#N^�_G � DFEÎ>»Ú ª GHK,A�Nr��DF@{�_GLD ¼ N�V § M1DÑD �;§ GL@BD � D § D7K § NQ@ÊE#ÅbE § DF¦�EFÂ
ÛpD § >�GLPHEÔN�V�D[>�K,M5E{Å_E § D7¦Ü>�@BDT¥O@#Nr�bG � D � G � P]> § DF@�E#DFK § GHN � ESN�V § MOGHE � N_K ª ¦�D �;§ Â
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��MOD�ÒS {¸ÔÓ � D § D7K § N�@�KFN � EBGLE § E�N�VÔ>�K�Å_PLG �O� @BGHKF>�PËPLN ¼ K[>�@#�aN � E § DFD7P § > � A®¯QëÎG � G �
� GH>�¦�D § D7@FI ½ °1ì ¾Q¾ ¦íG � PHD � ¶ § MÖI ¼ G § M ½ À ¾�î § MOGHK,A�N ª1§ D7@ ¼ >�PHPHE7Â ~ E ª E#D � �;ÅÎ=5 �¡¢¡�I
§ MOGHEË��NQP ª ¦�DÔGLEË´�PHPLD ��¼ G § M�¸�ÌTï*> § > § ¦�NQEB¥OM1DF@BGLK�¥O@BD7EBE ª @BD�Â9¸ÄMODF@#D � A�Nr��PLGH¶QM § Vs@#NQ¦
¥�>�@ § GLKFPLDFE § @U>[��DF@BE#G � ¶ § MOD(¶;>�EÄ�QNQP ª ¦�D(GHE*@BD�ð�DFK § D � �;Å ½[ñ ¦�GL@B@#NQ@BE9¦�N ªO�;§ D � G � E#G � D
§ MOD § > � A�> §T§ M1D � N ¼S� E § @#D[>�¦�D �O� Â¹��MOGLETPHGL¶QM § GHE � D § D7K § D � �;Å�¥1MON § N�¦ ª P § GH¥OPLGHD7@
§Bª �aD7ESPHNbK[> § D � N �C§ MOD ª ¥1E § @#D[>�¦òVó>�KFD!N�V § MOD § > � A�Â

��MOD § > � AÈE § > �O� GHE¹E ª ¥1¥aNQ@ § D � �tÅÈVsN ª @ ¼ MOD7DFPLE ¼ MOGLK,MÏ@BD7E § N � GH@#N � ¥OP]> § DFE
> §#§ >�K,M1D ��§ N § MOD5D&¤_¥aD7@BGH¦�D �;§ ð�NbNQ@FÂ���MOD ¼ MOD7DFPLE�N ��§ MOD��.D[>�¦0¬w@#GH¶QM § EBG � D5>�@BD
¶Q@#N_N^��D � > �O� @BG � D�N � >�ô ½ Âöõ î ¬wMOGL¶QM®¶ ª G � D0@U>�GLP÷Â¹Û ª @#G � ¶ � N�@B¦�>�PËNQ¥.DF@B> § GLN �Ñ§ MOD

½



« GL¶ ª @BD ½ � Í_K,MODF¦�> § GHK!P]>[ÅQN ª1§ N�V § MOD�ÒS {¸ÔÓ � D § D7K § NQ@

� D § D7K § N�@�G � �O@U>�A�D � G � ¥OPH>�KFD�I � ª_§ K[> � �.DÇ¦�Nr��D � �1ª @BG � ¶?G � E § >�PHPH> § GLN � N�V�N § MODF@
D&¤1¥.DF@#GH¦�D �;§ KFNQ¦�¥.N � D �;§ EÇ> �1� VsNQ@¹P]>�EBDF@�>�PLGH¶ � ¦�D �t§ E0N�V § MOD�@BD7ðODFK § G � ¶·¦�GH@B@#NQ@BE7Â
��MOD�ÒS {¸ÔÓ E § > �O� E ª ¥O¥.NQ@ § E § MOD § > � AÑ> § > � > � ¶QPLD�N�VÄ> § > � > � ¶QPLD�N�V ¾ Â���� ¼ G § M
@#DFEB¥.DFK §�§ N § MOD!�.D[>�¦ � GH@BD7K § GHN � Â
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��MOD!¥OM;ÅbEBGLK[>�PÖPH>[ÅQN ª1§ N�V § MOD!ÒS {¸ÔÓ � D § DFK § NQ@SGHEÔE#MON ¼S� G � « GH¶ ª @BD ½ Â¢« GH¶ ª @BD ¾
E#MON ¼ E § MOD!��>�EBGLK!Ó�¿ > �O� Vs@BN �t§ ¬wD �O� D7PHD7K § @#N � GLKFE ¼ GH@#G � ¶1Â

��MOD ª ¥OE § @BD[>�¦�D �1� N�V § MOD § > � AÎGLE(G � E § @ ª ¦�D �;§ D �Ñ¼ G § M ¾ Ù �;Ù ½ À ¾�î � G]>�¦�D § DF@
¡9=5�"! ES¦�N ª1�t§ D � >��.Nr��D § MOD!�.D[>�¦ ¼ G �O� N ¼ Â¢��MOD!¡9=5��>�@B@B>^ÅÇGHEÔN�@B¶;> � G$#FD � G �;§ N
>0MOD&¤O>�¶QN � >�P�¶�@BG � Ù�¯¹K7NQP ª ¦ � E ¼ G � D�> �O� ë ¾ K,M�> �O� DFPLESMOGH¶QMkÂ���MOD�¡*=�� >�@B@B>[ÅÊG �
D � KFPLNQEBD � G � >ÎPHGH¶�M § ¬ § GH¶QM § �.N[¤ ¼ MOGHK,M»GHE ¼ DFP � D �»§ N § MOD¹Vó>�KFD¹N�V § MOD § > � A.Â���MOGHE
�.N[¤�>�PHE#N0KFN �;§ >�G � E�>�PLP § MOD!MOGH¶QMC��NQP § >�¶QD!> �O� > � N � DTKF>��OPHD7E�VsNQ@ § MOD�¡9=5�"! EFÂ

��MOD�MOGH¶�M·��NQP § >�¶QD¹GHE!E ª ¥O¥OPHGLD � �;Å ñ K[>��OPHD7E³> �O�µ� GLE § @BGH� ª1§ D �·§ N5DF>�K,MµN�V § MOD
¾ Ù%�;Ùp¡9=5�"! E��tÅ�>'&kD � D7@ � GÉ�_G � DF@��aN[¤�PHNbK[> § D � N ��§ MODÔ�.D[>�¦¹¬�PHD7V § Vó>�K7DÔN�V § M1D�PHGH¶�M § ¬
§ GH¶QM § �aN[¤aÂ���MODÊ�.N[¤�>�PLEBN5KFN �;§ >�G � E�> � G �;§ D7@BPLN_K,A�K7GH@BK ª G §³¼ MOGHK,M��.DFK7NQ¦�DFE�N�¥aD �
¼ MOD � DFG § MOD7@ § M1D�Vs@BN �;§ >�KFK7DFEBE!¥�> � DFP § N § MOD��.N[¤ÑGLE(@BD7¦�N^��D � NQ@ ¼ MOD ��§ D7¦�¥.DF@B>	¬
§Bª @BD�EBD � EBNQ@#E(MOG �O� D � G � EBG � D��.D §w¼ DFD �Ñ§ MOD³¡9=5�"! E § @#GH¥ÖÂ*��MOGHESG �t§ DF@#PHNbK,ACKFGH@#K ª G § GHE
K7N �O� D7K § D ��§ N § MODÄÓ�¿�E ª ¥O¥1PHGHD7EË> �1��� GLEU>��OPLDFE § MOD*Ó�¿ ¼ MOD ��§ MOD*K7GH@#K ª G § GLE�NQ¥.D � D � Â

��MOD�> � N � D?EBGL¶ � >�PLEÇ>�@BD?VsD �y§ MO@#N ª ¶QM § MOD § NQ¥ÏN�V § MOD?PLGH¶QM § ¬ § GL¶QM § �aN[¤ § N�ë
Vs@#N �;§ K7@U> § DFE�¦�N ªO�;§ D � N �£§ MOD § N�¥ Vó>�K7D·N�V § M1D»PLGH¶QM § ¬ § GL¶QM § �.N^¤aÂí­9>�K,M KF@B> § D
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«�GH¶ ª @#D ¾ � Í_K,MOD7¦Ç> § GHK!PH>^Å�N ª1§ N�V § M1D³ÒS {¸ÔÓ ¡9=5� >�@#@U>[Å

ë



K7N �;§ >�G � E ¾ ¯�NQ@*ëQ°�Vs@#N �;§ D �1� �aNQ>�@ � > �O� E ª ¥O¥OPLGHDFE § MOD��aNQ>�@ � E ¼ G § M��!õ�� ¥.N ¼ D7@FÂ
¸ÄNQ¦�¦ ªO� GHK[> § GHN ��¼ G § M § MODT�.N;>�@ � E�GHE � N � Dp�bG]>0EBD7@BGH>�PkPLG � D�Â ~(�	© >�KFD �;§ �.N;>�@ � ES>�@BD
� >�GHE#Å;¬�K,M�>�G � D �Ñ§ N�¶QD § MODF@ ÕÖ§ MOD�PH>�E § �aN;>�@ � G �Ñ§ MOD�K7@U> § D�GHE(KFN �O� DFK § D � �bG]>Ê>ÊE#DF@BGH>�P
KF>��OPHD § NC>�¿!=?­£@BD[> � N ª1§ K7N �;§ @#NQPHPLDF@��aN;>�@ � PLN_KF> § D � > �	© >�K § D �Ñ§ N § MOD0ÒS {¸ÔÓ G �
>³¿T=?­�K7@U> § DpN � �.D[>�¦¹¬�PHD7V § Â   �Ê§ N § >�P I § MODpKF>��OPHD7EÔ@ ª1�O� G � ¶ § N § MOD � D § DFK § NQ@Ô>�@BD �
� �¢Å_¥.D ¡ ª @#¥aN�EBD �uD � ¶ § M =?>	¤aÂ�¿ =?>r¤kÂ¢ 
ñ Ò�R(¬{õ�Ù ¡9=5� MOGH¶QMb¬��QN�P § >�¶QD �;°�VsDFD § ¾ °Q°Q°�¿ ½ °�°¹¦ ~
ë ½ °	¬�¶;> ª ¶�D PLN ¼ ¬��QN�P § >�¶QDp¥.N ¼ DF@ ëQ°�VsDFD § õ�¿ ½ ° ~
ë EBD7@BGH>�P @#D[> � N ª1§ ëQ°�VsDFD § ¨ E#¦Ç>�PLP ² ¨ EB¦�>�PHP]²
ñ ë ¾ ¬�K,M�> �O� DFP�@BGL�O�.N � ÓS¿Ø¦�N � G § N�@BG � ¶ ë;õ�VsDFD § ½ °�¿ ¨ EB¦�>�PHP]²
½ KFN	¬�>	¤_G]>�P ÓS¿ØG �;§ D7@BPHNbK,A ¾ °�VsDFD § ° °
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«�NQ@Ä=5 �¡¢¡�@ ªO�O� G � ¶OI § MOD � D § DFK § NQ@ ¼ GHPHP��.D�´OPHPHD ��¼ G § MC¸�ÌpïS> § > § ¦�NQE#¥OMOD7@BGHK�¥O@#DFE{¬
E ª @BD�Â*¡�>�E § D&¤1¥.DF@#GHD � KFD ¼ G § M § MOD � D § D7K § N�@�GLE § M�> §�§ MODp��NQP ª ¦�DTGHE*�QDF@{ÅÎPHDF>�A § GH¶QM §
> �1� E#N ¼ D�D�¤_¥aD7K §�§ N0´�PLP § MOD § > � AÊN � KFD�I ©#ª E § �aD�VsNQ@BD!@ ªO�O� G � ¶OÂ
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« GL¶ ª @#D�ë�EBMON ¼ E § MOD®��>�E#GHK�PH>^Å�N ª1§ N�V § M1D»ÒS {¸ÔÓ Vs@BN �;§ ¬wD �1� D7PHDFK § @#N � GHK7EFÂ ��MOD
D7PHDFK § @#N � GHK7E ¼ >�E � D ¼ PLÅ � D7��DFPLNQ¥aD � > § «�D7@B¦�GHPH>��»VsNQ@ § MODÎ­¢¯Q°;±�ÒS {¸ÔÓ � D § D7K § NQ@FÂ
��MOD5ÙQ¯�Vs@BN �;§ D �1� K[>�@ � E�>�@BDÎMON ª EBD � G � ë·K7@U> § DFE ¨ ë�°·�.N;>�@ � E,À�K7@U> § D^²�PHNbK[> § D �
N �»§ MOD § NQ¥ N�V § MODÊ¡*=�� �.N[¤aÂÑ­¢>�K,M�KF@B> § D § >�A�DFE�õC¿òPHN ¼ ��NQP § >�¶QD�> �O��� @B> ¼ E
@#N ª ¶QMOPÉÅ ½ ° ~ Â"! G § M1G � D[>�K,M»K7@U> § D�I § MOD0Vs@BN �t§ ¬wD �O� �aN;>�@ � E�>�@#D�K7N �O� D7K § D � �bGH>�>
E#DF@BGH>�P � > § >TPHG � D ¨ EBPHN ¼ KFN �;§ @BNQPLE,² > �1� ëQ±r¬wK7N �O� D7K § N�@�@BGH�1�aN � KF>��OPLD ¨ó� > § >p@BDF> � N ª1§ ²�Â
ÃÄN § MÎK[>��1PHDFES@#D §Uª @ �Î§ N�>¹¿T=?­yK7N �;§ @BN�PHPHD7@Ô�.N;>�@ � Â

�ÔÞ�� # �uå � èÄé�ê
ÒSD[> � N ª1§ N�V ¿T=?­ �aN;>�@ � ESGHE � N � D § MO@BN ª ¶QM�=5N § NQ@#NQP]>�=�¿T=?­ ¥O@BNbKFD7EBEBN�@ ¼ MOGLK,M
PLGL�QD7E(G �Ñ§ MOD�EB>�¦�D�KF@B> § D0>�EpKFN �;§ @BNQPLPHDF@��aNQ>�@ � E7Â!��MOD��.N;>�@ � E ¼ GHPLP��.D�E § @BNQ�.D � �;Å
>�ô ½ °�° � E�¶;> § D�I�> �O� @BDF> � N ª_§ >0VsD ¼ § D � ESN�V � > � NQEBD7KFN �O� E(>�V § DF@ § MOD!D �O� N�V § MOD
¶;> § D�Â
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« GL¶ ª @#DTë � ÃÄPLN_K,A � G]>�¶Q@B>�¦ N�V § MOD�Ò� {¸ÔÓ�Vs@#N �;§ ¬wD �O� DFPHD7K § @BN � GLKFE

� � ����� � 

� � ���¹�

��MOD�MOGH¶�M���NQP § >�¶QD�VsNQ@ § MOD(Ò� {¸ÔÓ � D § DFK § NQ@9GHE9E ª ¥O¥OPHGLD � �;Å ñ R!PH>�EBE#¦Ç> � ­	�(¬wE#DF@#GHDFE
E ª ¥O¥OPLGHDFE7Â���MOD�E ª ¥O¥1PHGHD7E¹¥O@BN^�bG � D�ÓS¿ �aD §w¼ D7D � °®> �O� ë®At¿ ¼ G § MÈK ª @#@BD �t§ E ª ¥
§ N ¾ °�°»¦ ~ ¨ ñ °Q°�! > §B§ EU²�Â Û ª @#G � ¶·NQ¥.DF@B> § GLN � IÄDF>�K,MÏE ª ¥O¥OPÉÅÈ¥O@BN^�bG � D7EÇ@#N ª ¶QMOPÉÅ
½ °�°¹¦ ~ N�V�K ª @#@BD �t§ Â*��M1D³E ª ¥O¥OPLGHDFES>�@BD!NQ¥.DF@U> § D � G � K ª @B@#D �;§ ¬�PHGH¦�G § ¦�N � D�I ¼ G § M5>
§ Åb¥OGLK[>�P § @BGH¥C¥.NQG �t§ E#D § > § ½r¾ °¹¦ ~ Â

~ �OPLN_K,A � G]>�¶�@U>�¦ N�V § MODSÓS¿ E#ÅbE § DF¦ GLEËEBMON ¼S� G � « GL¶ ª @#DSõ_Â ��M1D ñ ÓS¿ K[>��1PHDFE
>�@#D�@BN ª_§ D �¹§ N�> � GHE § @#GH� ª1§ GHN � �aN[¤¹N �0§ MODSEBG � D�N�V § MOD�Ò� {¸ÔÓ PHGL¶QM § ¬ § GH¶�M § �.N^¤aÂ���MOD
� GLE § @BGH� ª1§ GLN � �aN[¤5KFN �;§ >�G � E ñ � GLN � D³K,M�>�G � E7Â(­¢>�K,M�E § >�¶QD�N�V § MOD�K,M�>�G �?� @BNQ¥OE § MOD
��NQP § >�¶QD��tÅ ¾ °¹�QNQP § E7Â�ÓS¿ VsN�@ § MOD�¡9=5�"! ET>�@#D�¥OGLK,A�D � N�
 § MOD�>�¥O¥O@#NQ¥O@BGH> § D!¥.NQG �;§
G �?§ MOD � GL�bG � D7@pK,M�>�G � VsNQ@ § MOD¹¡9=5� ��NQP § >�¶QD�@#DFÚ ª GH@#D � Â ~Ô§ D[>�K,M·PLN_KF> § GLN � G �Ñ§ MOD
� GLN � DTK,M�>�G ��§ MOD7@BD�GHES>�@BDFE#GHE § NQ@ � GÉ�_G � DF@ ¼ M1GHK,M?¥1@BN^�bG � D7E(>0�QNQP § >�¶�D�¥1@BNQ¥.NQ@ § GHN � >�P
§ N § MOD�M1GH¶QM¹�QNQP § >�¶�D�It� ª1§ G � >³@B> � ¶QDS�.D §w¼ DFD � °³> �O� ½ °���NQP § E ¼ MOGHK,MÊKF> � �.D ª EBD �
§ N�¦�N � G § NQ@ § MOD���NQP § >�¶QD7EFÂ0��MOD7EBD�¦�N � G § N�@BG � ¶��QN�P § >�¶QDFE!>�@#D0@BN ª_§ D � ��>�K,A § N § MOD
K7@U> § D�N � ñ I�ë ¾ ¬wK,MO> �O� D7P�@BGH�1�aN � KF>��OPLDFEFÂ
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« GH¶ ª @BD"� � Ã*PHNbK,A � GH>�¶Q@U>�¦íN�V § MOD�ÒS {¸ÔÓ @BD[> � N ª1§ D7PHDFK § @#N � GHK7E

��MOD�Ó�¿ E ª ¥O¥OPLGHD7E¹>�@BDCK7N �O� D7K § D ��§ N®> � G �;§ D7@BPHNbK,A·E#ÅbE § DF¦ ¼ MOGLK,M § @BGH¥1E § MOD
E ª ¥O¥OPLGHDFE�N�
ÏGÉV § MODCPLGH¶QM § ¬ § GL¶QM § �aN[¤�GLE�NQ¥.D �1� D � NQ@�GÉVSMOD[> § EBD � EBNQ@#E¹G �O� GLK[> § DÊ> �
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(6 x 32 channels)
Monitoring voltage (~10 V)

20 V zener

HV distribution box

Glassman HV supply

Glassman HV supply

Glassman HV supply

Glassman HV supply

Glassman HV supply

Glassman HV supply

(x 6)

Light−tight box

Air blower
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