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charge ADC FPGA40 000 kHz

Sample Rate

..1...10... kHz
Event Rate DSPsignal
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FAST FILTER

SHORT FIFO

SLOW FILTER

FIFO
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ENERGY FILTER
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�Yh&9.-.-(Q.���a1,;(Q$7(q�F354�)7(Q. �E'S4+6-(Q.O� '-4'Uj:I&I4GeR(H44)7,;09$�)7(QB/B�'R.-0O6R,;(Q$'(Q4GaG, �RB;&9?X354'CE(Q,+)T0I(QB/,;(Q"W(H4�)8�x35B/B;(Q4�[6R,/.-0I$v&I*R.-(> N.?)7(H4'"y3#�z(@U.'-4g]_,/.MC%,/.-6('R.-0D6S(8$^&r$7(H4�adLSV <=&26-(Q$8���@(Q$7*%3<B;Cj6R,;(Q$'(>�F3544)'(8.}.R,"�A*?)v?q(8*S40I(%)7(Q$�)7(%) �=(H4+6-(Q. �<&9.R.?)'(8.Y�Ea1,;(J,/?��%B;(Q?)(Q.?)+,;(H4�)7(Q.s�1B;0I&I47,+)+*R?q(8.sU.'-41u=(Q$4)7,/?{?3'R.S0O6-(H4GV�&I$+,+)7,;&9.6-(H4 S13,'��() �=(���*-$7(QB �K,;4$� 'R.S0D,/.R.-(H4+*R3<B;C)(Q,/.-(Q$�(Q,/.-UH(QB/.-(Q.�7l ��T �u@�G�f�$7k&26('RB/$�CE(Q.fh&K)7,;0I(Q.s� a@AD��$
G>(1�A*-(Q.-UH(Q,+)8�ScGB;(Q,"�A*-UH(Q,+)+,;0d(H47B�3@'-C()=(8$@6R,;(G] �A*?)7UH(Q,+)A35.%3<B+5S$'(T?{,+)�)7(QB/$=6-(H4��G N��]_B;(��*)74'&9.R, ���M3@'-"f6-,;(��'-$+B;(Q$'({6-(H4qL2,;09.R3<B/6%3,)'(8.lU.'�:I(H47UQ,"�A*?)7(Q.�� �=&9?{,+)F6R,;(X3<.S"y3<B/B;(Q.R6-(XaG3,)'(8.-?)(Q.-0I( 'R?�(.) �>3^(Q,/.-(Q.ex39�*)7&I4v"Ah'R.-"E4'(86>'-UQ,;(Q4�)	�r,;476��<a1,;(K]g470I(HC%.-,/$+$'(>6-(H4P]���*I)7UH(Q,+)+,/?��%B;(Q?)(Q.?)7,;(H4�'R.-0T6-(Q$=L?)'(Q(��E(Q$�)=L2B;&#�E(�1B;0<&I4+,+)7*R?3'R$T$7,/.R6k:S,;(QB;:I(H4+$��R4'(1�A*-(Q.R6Y�EaG,;( Gr3<6R,�'R$+3@'S�oh&9$4'R.-0 �K,;4+6w6>'-4C�A*l6R,;(}&9.MCx&M354+6lV/'RB/$'"W&I4�[?X3<.R3<B+5S$'( �53@'R?�CE(H(Q,/.?)748h3#�A*?)+,;0K)Q�<a1,;(Q7`(Q$+$4'R.S0I(Q.)CE(Q,T�2B;(8,/.S(Q4'(Q.q�%[�]_.-(H470I,;(8.%�6'-4+6-(Q.{.S&��A*{.R,"�A*?)3@'R$'0I(��=(Q4�)7(%)8�5]�4+$�)F�=(Q.R.)6R,;(Q$g6-(H4Pe%3<B/B-,/$�)8�9�53<.R.qCE(Q*%3,'��()7(%)F�=(Q476-(Q.��56%3<$7$_6-,;(r N?��%B;(Q?)(Q.?)+,;(H44'R.-0:I&9B/B/$�)8h3<.R6R,;0F0I(QB�'R.-0<(8.{,/$�)8�9aG,;(Q$��<35.R.X(HCE(Q.-"y3<B/B/$g:I&9.X6-(Q.O6S(Q4'UH(8,+)P,/?��RB;(8?q(8.I)+,;(H44)'(8.q�1B;0I&<4+,+)+*-?)(Q.
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U.'-4}u=(Q$�)+,/?)?3'R.-0`6S(8$jLM(H09?)(Q.?))(r,/.+*<(8B/$GCx(8*R3@'+,()'(.)-(@(H476-(Q.��Y��'/.A*�*R,;(H4d(H4'47(Q,0.A*?)F6R,;(O]�.A*?)7UH(Q,+)'[3<.%35B+5S$'(TCE(Q,E(Q,/.-(H4@]_.-(H4709,;(r:I&9. � �YXC7`(%Z 6R,;(:<�'%35B/,+)ih3,)P:<&I4A3<.S0I(H0M3<.-0I(Q.-(H4_& �X,/.S(1�1.%3<B+52$7(Q.��Merh'-46R,;( 7k(Q$7$4'R.-0I(Q.1(E'-476-(F(Q,/.�7w ��1 �u@�1�o� 7k&26('RBY?{,+)@(8,/.S(Q4$*I&9B/B/,/?{,;(H44)'(Q. 9�;'2=&J<�'-(QB/B;(GCx(8$�)'4A3<*RB+)Q�a1,;(D4+3<6R,�3<B;(DV�&9$7,+)7,;&9.^6S(8$K]g,/.R$3.�*?'R$7$�(6'-4+6-(d3,'-" XKAj?{? � �-,;(H44)8�Se h'-4�41.-(}LM(H09?)(Q.?)K]�:I(Q.?)+$Q�S6-,;(6R,;(jL?)+3,)+,/$�)+,5*O6-&9?{,/.-,;(Q4'(Q.���(r,;4+6�'R.?)7(H4K6R,;(Q$7(Q.`uP(86-,/.-0I'R.-0<(8.�'R.-0I(H"'h3<*-4K6R,;(d6S&6,�,E(QB+)7(d�Q'-�oh&9$4'R.-0
(r,;(J"Ah'S4D�r(Q,;09*9CE&I'-47,/.-0tLM(H09?q(8.I)G]g:<(8.I)+$r(H474'(8,0.A*?)Q�xaD3<?),+)T,/$�)1?X3<.k6-(Q? c ,;(QB#�%6R,;({cT4A3<.*'-B�354+,+)8h3,)(Q,/.-(Q$>(Q,/.-UH(QB/.-(Q. 7w ��1 �u@�1�f�Y[�7`&S6('-B/$K:I&9. �)3@'S" � AKAjU.'s(H4+*fh&9*S(8.Y�R$'(Q*-4r.R3<*-(F0I(7*I&9?{?q(8.Y�

Zg&9? c1(HCR4A3,'/.A*{6-(H4TcE(Q,+)8,x354A35?)(%)7(H4EL]G
&1�QRK �7w]r�KGr]_�G� RK �7w]TMoU.'-4=uP(8$�)7,/?{?3'R.-0F6S(Q4 Rf&K)'[UH(Q,+)X6S(8$ 7`&S6('-B/$OaFcDef[VU�2 ,/$4)):I&I47(H47$4)X35C-U 'S4A3,)'(8.Y�g6%3�6-(H47(Q.\7k(Q$7$7,/.?)7(H4':<35B/B;(t.-&+.A*n.R,0.A*?){6-&<[
* 'R?q(8.I)+,;(H44)G$7,/.R6�� aD3~6R,;(Q$7(j,/.�LM&I"F)9(�3547(j?{,+)�)7(QB/$16-(Q$FadL2V�[�R>,/?)(H47$10I(Q?)(Q$7$7(Q.:(@(H4+6S(8. '-.R6�6-(H4aFLSV	:I(H4+?3' )+B/,0.A*m.R,0.A*?) h'-CE(H4X6-(Q. L?)+3,)�'-$X6-(Q$2SK&9$�)'[� N.?)'(H47"y36.z(Q$�L;2@��7w��2P[�evV@cG� M},/.-"W&I4+?),;(Q4�),/$�)8�Y,/$�)J3<.-U.'R.-(Q*R?q(8.Y��6%3<$7$d6R,;( Rf&K)'UH(8,+)F6S(8$JaG3,)7(Q.%3@'S"�.%3<*R?)(Q$�5S$�)7(Q?{$F?{,+)F6R,;(Q$'(8.|Vv354A3<?q(.)'(H4+..R,0.A*?)>CE(Q$4)7,/?{?{?C)<(@(H4+6S(8.=*53<.R.��R$'&I"W(H4+.t6R,;(['R.?)'(H47(Q. � �Xu@,+)r6-(H4QGr]_�G� RK �7w] .R,0.A*?)K6-(Q.=>|(H4�)6-(Q${aFLSV�[�R�,/?)(H4+$q$8,%,;(H0I(QB/.���eTh'S4)(Q,/.p(Q,/.-UH(QB/.-(Q$�7`&S6('-B8'R.-6 'R.I)7(H4)�Q'R$7B�3<$7$4'R.-0�6-(H4?2@��7w��2P[��'-$+B;(Q$'(9�
*�h&9.R.?)'(s(H:I(Q.?)�'S(8B/B@?{,+)4)'(8B/$j6-(H42G>(83<B+)+,/?q(^(Q,/.-(tadLSVv[�Rf&K)7UH(Q,+)qCx(8$�)7,/?{?C)@(@(H4+6-(Q.��A(>35$3<B/B;(H4+6-,/.-09$K.-&+.A*k.R,0.A*?)r:I(H47,��RUQ,;(Q4�)B(=(Q476-(Q.�*I&I.R.?)7(9�xa�'-4C.A*k�T.%3<B+5S$'(J6-(Q$�DG N�E2=&S6-(Q$F*I&I.R.?)7(}6-,;(0I(Q.%3@'S(Ju=(Q6-(.'>)4'R.-0X6-(H4Dcx(8,+)':5354+,�35CRB;(8.^.S&+.A*t.R,0.A*?)K,/.`]g4'"y3<*-44'R.-0)0I(HCR4A3G.�*I)<(@(H4+6-(Q.��-a1(H4r�Q'>)7&<4,/$�) ��(Q6-&+.A*{6%38:I&I. h'-CE(H47UH(.'-0K)Q�I6%3<$7$_(Q,/.-(Dcx(8,+)7?)(Q$7$�'-.-0J,/.2S135476+(>354'(r6-(H4_0I(H0I(Q.�( h3544)7,;0I(Q.{� h&9$4'R.-0x�
)74'&K)7U~adL2V�[�R>,/?)(H4j N.?)'(H474�'�,()+$Q��:I&I47U.'-UQ,;(Q*-(Q.H(}h354'(9�f$'&�(r,;(O6R,;(Q$j3@'/.A*|"Ah'S4j6R,;(^�f VZD] R> �7l]b6-(H4ex35B/BY,/$�)8�]_$G,/$�)G"W(Q$�)7U.'R$�)7(QB/B;(Q.��E6%3<$7$D6-(H4F]_,/.-U.'-0s6R,;0I,+)A3<B;(H4D7`(.)7*-&S6-(Q.�6-(H4 Sr&+.A*-(Q.-(H470I,;(I,R*?5S$7,5*`,/.�6-,;(�G(H4+.+,%*I5S$7,5*�?{,+)}]g4'"W&9B;0t:I&9B/B;UH&I0<(8.J(E'-476-(9�oa1,;(Q$J,/$�)['-?{$'&kCE(Q6-(.'>)'(8.-6-(H48�fB/,;(H0I(Q.�6-&+.A*|6R,;(X�1.2[$8,R4<h'�.�*S(q6-(H4dc1(H4+?X3<.-,�'R?{6-(%)7(7**)'&I47(Q.k3<.l6-,;(XLM,;09.%3<BLK*'R3<B/,+)ih3,)E'R? (Q,/.$ZG,;(QB;"y36.A*-(Q$T*fh&I*-(H4F35B/$TCE(Q,\[$8,%,;(QB/$8(@(Q,/$'(`6-,;(`(8,/.S(8$O�F3<B;&<4+,/?)(%)7(H47$8�v6-(Q$7$'(8. ]_.S(Q4'09,;(83@'-� h&I$�'-.-00LNMO � PQ O Mq,/? c1(%Z u=(H47(Q,0.A*
B/,;(H0I(Q.R*53<.R.��f�Q'-�I(H4+6S(8? B/,;(H0I(Q. GT3@'-$C.A*R.-,;:I(83@' L ]P��26M�*I&I.R$�)74�'�**)+,;&9.-$'[F(K,;(S,%*?5S$7,5*53<B/,/$3.A* Lya1(�[
)7(7**)'&I4T*53N,%35UQ,+)ih3,)�M�CE(Q6R,/.-0K)
'R?U>�(QB+)7(Q.s3@'R$'(Q,/.%3<.R6S(Q4Q�S N? Zg(H4709B;(Q,0.A*XU '^6S(8.~"W45h'R*-(H4�:I(H48(@(Q.R6-(%)7(Q.3<.%35B;&I0I(Q.)��'-"WCx3,'>)7(Q.):I(H4+$8,R4+,0.A*?)_6-,;(FDG N�r[��Ph&9$4'R.-0%�M3@'-"W0<4�'R.R6{6-(H4P6S( �R.R,;(H44)7(Q.X�Ph3<.-0I(K(Q,/.-(Q$Pe� �G�[e�,/B+)7(H4+$:'R.R6|6-(H4jV_,5,E(QB/,/.R,/.-0$7mh&<09B/,0.A*+*I(Q,+)8� (Q,/.-(Q.�*fh&9*-(H47(Q.�a�'-4C.A*R$+3,)'UM���Q'R$7$7(H476-(Q? ,/$�)d(Q$d&9*R.-(
(@(Q,+)'(Q4'(Q$ �d?),+)4)7(QB/$�6-(Q$^&T$'(H4-7`&S6('-B/$ �F?kh&I09B/,0.A*J6R,;(�adLSVv[�LM&I"F)9(�3547(T'-?�(Q,;0I(Q.-(>e('R.+**)7,;&9.%3<B/,+)8h3,)7(Q.U.'}(H4T(=(8,+)'(H4+.��Bc '-4/cE(Q,+)A*53<.R.}6%35$-7`&S6('-B-aFcDef[VU�2|3<B/B;(H4+6-,/.-09$o.-&+.A*}.R,0.A*?)�:I&9B/B/$�)ih35.R6R,;013@'-$70<(Q4'(Q,;U.)
(@(H476-(Q.��%6%3X6R,;(Q$7(Q$r0I(Q?)(Q,/.R$+3<?�?{,+) h35B+)7(H47(Q.k] ��,x(Q47,/?)(Q.?)A3,'-"WCx3@'>)'(Q.t:I(H4T(@(Q.R6S(.)B(r,;4+6Y�EaG3<6('S4C.A*
(r,;476s6R,;(JV_,5,E(QB/,/.R,/.-0{e h3<*R,;0G*I(Q,+)�:I(H4+?3' )+B/,0.A*^.R,0.A*?)>U.'R?�]_,/.-$A3B)7U�*I&9?)?)(Q.��
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� aD35$_(Q,/.-UQ,;0I(rV�47&IC%B;(Q?	3<? �T,0.A*?)7$�)�'R.),/$�)8�<6%35�J?{3<.).R,;(B(@(Q,;�x�N(�3<.R.{?X35.)"W(H44)+,;0F,/$�)8� �
a1,;(Te�,;4+?X3�DD N� *%3,)8�N(r,;(K,/? ST3@'+,()�)7(Q,/B-CE(Q$3.A*-4+,;(HCE(Q.��5(Q,/.X N.I)7(H47"y36.z(>CE(H4'(8,+)'0I(Q$�)7(QB/B+)8� (=(8B0.A*-(Q$vU.'R?
4T4+,;09,/.R3<B0.z&S6-(X*R,/.SU 'S0I(QB/,/.+**)-(=(Q476-(Q. *53<.R.��oaT(8? &T$'(H4C.z&S6-(~$�)7(Q*-(Q.�U7(@(Q,/?X3<B � � ZP354+,�3ZC%B;(Q.�U 'S4
Zg(H47"Ah'-0K'R.-0x�-6R,;(FU.'-4r]_,/.S[/'R.R6`�Q'R$'0M35CE(F:I&9.tV�3Z4A3<?)(%)'(Q47.^0I(Q.*' )7U%)<(@(H4+6S(8. *Yh&9.R.-(Q.��a1,;(Je-&I4+?X3B)A3<.-0935CE(Q.t$7,/.R6s"W&9B;0<(8.-6-(H4+?X35�<(8.~U.'t:I(H47$4)'(Q*-(Q. ��
�����CE(Q6-(.'>)'(%)8�%6R3<$7$�
 u@,+)7$>U 'S4aG354+$�)7(QB/B�'R.S0�6-(Q$)093<.-UHU83<*RB/,;0I(Q.p�1.I)7(Q,/B/$ 'R.R6�� u@,+)7$qU.'-4{aD3547$�)7(QB/B�'R.-0�6-(Q$q0I(HCR4'&+.A*-(Q.-U83<*RB/,;0I(Q.�1.I)7(Q,/B/$q:I(H48(@(Q.R6-(%) (=(H4+6-(Q.����T? u=(Q,5,%,;(QB�6-(Q$XeR&<4+?X3,)������l&9*R.-( Zg&I4'UQ(Q,0.A*-(Q.MC%,+)q$'(Q,>6R,;(Q$ **'-47U(H4+BNh3@' )7(H44)Q� a1,;( c 3<*RB AKA@AKA � A � A � A �I� AKAKAKA1,/?��R���}eR&<4+?X3,)_(8.I)+$8,R4+,0.A*?)P6-(Q? >�(Q4�)
A�� a���� A�� aB9 � A��
a"!#� A$� a&%'� � � a�('� A$� a�)#� � � a P � A$� aB;*� � � a,+ P � A$� a-+.)#� � � a,+/('� � � a,+,%*� A�� a,+.!0� A$� a-+*9'� A�� a,+.�0� A$� a,+/1T_� A����2�,3�4 h�1*-.RB/,0.A*=(K,;4+6^"Ah'-4>CE(QB/,;(QCR,;0I(de-&I4+?{3,)7(5
6�7��:I(H47"y35*-47(Q.��

c�'-4daG354+$�)7(QB/B�'R.S0t.-(H0M3,)7,;:I(H4:c�3<*-B;(8.�,/?�u@,/. h354'"W&I4+?X3B)D$7,/.R6lUI(=(Q,g�G&9.M:I(Q.?)7,;&9.-(Q. h'SC%B/,0.A* � � (H4
'R.R6 aZ(H4d�D&I? ,%B;(Q?)(Q.?)8� aT(Q.�.-(H0M3,)7,;:I(Q.:>|(H4�)D(Q,/.-(H4�,E&9$7,+)7,;:I(Q. c�3<*-Bv(H4+* h3<B+)D?X3<.�,/? � (H4d�G&9?q[
,%B;(Q?)(Q.?)Q�@,/.-6-(Q? ?X3<. 6R,;(J,x&9$�)+,;:I( c 3<*RBG,/.9:I(H44)+,;(H4�)8��LM&9?),+)^UH(Q,;0K)~(Q,/. 0<(8$'(%)7U%)'(8$�7�LSu L]7`&9$�)$7,;09.R,�� .H3<.I)=u@,+)�Mg35.��96%35$+$_(Q$=$7,0.A* 'R? (Q,/.-(1.S(Q093,)+,;:I(�c�35*RBx*%3<.R6-(QB+)Q�9�1? uP(8,/$8,%,;(QBR6-(Q$ Uju=,+)�>|&<44)
A � A � (r,;4+6p6-,;(8$@**'-47U^:I&<470I(H"Ah'R*-4�)8��aG,;(tu@,/.�h3547U83<*RBTA � A � (Q.?)7$8,R4+,0.A*?)j6-(Q? aT(HUQ,/?X3<B5(@(H4�)84 L *I(Q,\[.-()�T36.A*+*I&9?)?{?X3<$�)7(QB/B;(Q.�M��%aG,;(qaG354+$�)7(QB/B�'R.S0~6-(H4Da1(HUQ,/?X3<B;U83<*-B�[94{,/? � (H4D�G&9? ,RB;(8?q(8.I)T(H47"W&IB;0K)6('-43.A*X N.9:I(H44)+,;(H44'R.-0 'R.R6{?X35.j(Q47*fh3<B+) � A � AR�5aD3<?),+)g6-,;(8$'(�c 3<*RB-.R,0.A*?)_35B/$:� � AG,/.?)'(H4T,R4'(.)7,;(H44)
(K,;4+6��?3'R$7$�6R3<$Qc 3<*RB;(Q.-"W&<4+?X3,)�35.-0I(H0I(HCE(Q.1(@(H4+6S(8.Y�Sa1(H4�:I(H4'" h'-0ICx354'( GT3@'-?�3<.^u@,/. h3Z47U83<*RB;(Q.?(K,;4+6^3@'-"6R,;(=,E&9$7,+)7,;:I(Q. '-.R6n.-(H0M3,)7,;:I(Q.\c 3<*RB;(Q.m:I(H44)'(Q,/B+)8�v3@'R$7$'(H4+6-(Q? ,/$�))6R,;(`�Q'-B/B�UI(=(Q,/?X3<B=:I&I47*%3<.R6-(Q.��.fh3<?)B/,0.�*s3<B/$6AKAKA@A�'-.R6k35B/$ �I�I�<� �aG3<$ ai(Q4G�G&9? ,%B;(Q?)(Q.?)T(H47*fh3<B+)T?X3<.w6('S4C.A*� N.9:I(H44)+,;(H44'R.-0J'-.R6�35.R$3.�*-B/,;(8$7$'(Q.R6-(}�T6R6R,+)+,;&I.k:I&9.]_,/.R$Q�Z6��!*Y�5U.'R? � (Q4g�G&9? ,RB;(8?q(8.I)A(r,;4+6)]g,/.R$g3<6R6-,;(Q4�)8�5aG3<6('-43.A*q,/$4)�6R,;(K�Q'-B/B-.R,0.A*?)v?)(Q*-4g6-&6,+,E(QB+)
:I&I47*%3<.R6S(8.Y�SaG,;(Ga1(HUQ,/?X3<B;U83<*RB-[94}3@'R$@6-(Q? &IC%,;0I(Q.^uP(8,/$8,%,;(QBxCx(Q4'( .�*-.-(%)�$7,0.A*?(K,;(1"W&9B;0K) �?A � A � P<;>=�@?
� A � ABA P�C? � A �I� �a1,;({3 **)�'-(QB/B;()u=(QB;(H0I'R.-0s6-(H4 ZP3547,�35C%B;(Q.l6('-43.A*�6S(8. &T$'(H4C.z&S6-(),/$�)D,/.�6-(Q. R�35Cx(8B/B;(Q.l�}� � 'R.R6�j� aj0I(HUH(Q,;0K)8�-]_,/.S(Ju=(Q$3.A*-47(Q,;CP'R.S0{Cx( �R.R6-(%)r$+,0.A*s,/? S13@'�,()4)'(8,/B#�

� AKX



� A,U �����F����� �@�:� �
	 �%	�� �%��� ��	$� �
��	�� � �-��� � &�����	$�

ZP3547,�35C%B;(Q.R.%3<?q( u=(QB;(H0I'R.-0 e-&I4+?X3B) aZ(H4r�G&9? ,RB;(8?q(8.I)
&DL2] GT ��QAKA B/.!L u@3<$'(8B/,/.S(8BNh35.-0I(BM � �R�YA .S(8,/.
&DL2] GT ��QA � �1.%35B+5S$'(8B h35.-0I(G" h'-4�2P&I47( � �R�YA .S(8,/.
&DL2] GT ��QAIa L2,;09?X3q3@'-"�u�35$7(QB/,/.-( � �R�YA �'3
&DL2] GT ��QAKX ]_.-(H470I,;(-.%' )7&��w"Ah'-41LM(H09?)(Q.?)'( � �R�YA �'3
&DL2] GT ��QA,U �1.%35B+5S$'(8BNh35.-0I(G"Ah'-4GLM(H09?q(8.I)7( � �R�YA .S(8,/.
&DL2] GT ��QA-4 'R.MCE(Q.*' )7U%) [ [
&DL2] GT ��QA � 'R.MCE(Q.*' )7U%) [ [
&DL2] GT ��QA,3 'R.MCE(Q.*' )7U%) [ [
&DL2] GT ��QA2� �{h&9B/.%3<B;0I&<4+,+)+*-?3'R$�]_,/.S[	�Z�Q'R$7$3.�*R3<B+)7(H4 � �R�YA .S(8,/.
&DL2] GT ��QA � LM(H09?)(Q.?)+3<.%3<B+5S$'(F]_,/.S[	�Z�Q'R$7$3.�*R3<B+)7(H4 � �R�YA .S(8,/.
&DL2] GT �� � A 2=&I4'(83<.%3<B+5S$'(F]_,/.S[	�Z�Q'R$7$3.�*R3<B+)7(H4 � �R�YA .S(8,/.
&DL2] GT �� �I� 'R.MCE(Q.*' )7U%) [ [
&DL2] GT �� � a 'R.MCE(Q.*' )7U%) [ [
&DL2] GT �� � X 'R.MCE(Q.*' )7U%) [ [
&DL2] GT �� � U 'R.MCE(Q.*' )7U%) [ [
&DL2] GT �� � 4 'R.MCE(Q.*' )7U%) [ [

R�35CE(QB/B;(F�j� � �Ru=(QB;(Q0K'R.-0{6-(H4T]_,/.S0M35CE(H:5354+,�3ZC%B;(Q.^6-(Q$Q&r$'(Q4E7`&S6('-B/$

ZP3547,�35C%B;(Q.R.%3<?q( u=(QB;(H0I'R.-0 eR&I47?X3,) ai(Q4r�G&9? ,%B;(Q?)(Q.?)
&DL2] GF4D&QR6AKA &DLS]/GT ��QA2� � �-� A .-(Q,/.
&DL2] GF4D&QR6A � L?)A3Z44)7UH(Q,+)>6-(Q$TV-'RB/$'(8$ �R��� .-(Q,/.
&DL2] GF4D&QR6AIa ]_.R6-(d6-(Q$rV/'RB/$'(Q$ �R��� .-(Q,/.
&DL2] GF4D&QR6AKX V�&9$7,+)+,;&I.^6-(Q$GLI)7(H(7,E(Q$4)1L2B;&6,E( �R��� .-(Q,/.
&DL2] GF4D&QR6A,U V�&9$7,+)+,;&I.^6-(Q$GLI)7(H(7,E(Q$4)1L2B;&6,E( � �-� A .-(Q,/.
&DL2] GF4D&QR6A-4 �16-4'(Q$+$'(d6-(Q$1L?)7(H(7,E(Q$�)GL2B;&G,E(JuT'
�E(Q47$ � �-� A .-(Q,/.
&DL2] GF4D&QR6A � �Ph3<.-0I(F6-(Q$GLI)7(H(7,E(Q$4)1L2B;&6,E(JuT'�� (H4+$ � �-� A .-(Q,/.
&DL2] GF4D&QR6A,3 �16-4'(Q$+$'(d6-(Q$ruT'
�E(H4+$>"Ah'-4T�F3<.R3<B � � �-� A .-(Q,/.
&DL2] GF4D&QR6A2� � h3<.-0I(F6-(Q$Tu '
� (H47$K" h'S4T�F3<.%3<B � � �-� A .-(Q,/.
&DL2] GF4D&QR6A � �16-4'(Q$+$'(d6-(Q$ruT'
�E(H4+$>" '-(H4r�F3<.%3<B!a � �-� A .-(Q,/.
&DL2] GF4D&QR � A �Ph3<.-0I(F6-(Q$Tu '
� (H47$K"Ah'S4T�F3<.%3<B a � �-� A .-(Q,/.
&DL2] GF4D&QR �I� �16-4'(Q$+$'(d6-(Q$ruT'
�E(H4+$>"Ah'-4T�F3<.R3<B X � �-� A .-(Q,/.
&DL2] GF4D&QR � a �Ph3<.-0I(F6-(Q$Tu '
� (H47$K"Ah'S4T�F3<.%3<B X � �-� A .-(Q,/.
&DL2] GF4D&QR � X u@,+)EAq0I(Q$'(%)7U%)8�2CE(Q6-(.'>)'(%)r0K'>)7(Q$r]�:I(Q.?) � �-� A .-(Q,/.
&DL2] GF4D&QR � U �1.-U83<*-B�6-(H4>0I'>)7(Q.`]�:I(Q.?)+$ � �-� A .-(Q,/.
&DL2] GF4D&QR � 4 �1.-U83<*-B�6-(H4K$C.A*RB;( .A*?)'(d]g:I(Q.?)+$ � �-� A .-(Q,/.

R�3ZCE(QB/B;(F�}� a �%uP(8B;(H0I'-.-0{6-(H4 � �)��'-$70935CE(H:5354+,�35CRB;(8.^6-(Q$E&T$'(H4Q7`&S6('RB/$



� � � ��� � �

� � � � �p� � � � � �o� � �>� �o� � �p��� � �

� 7$5w,/.R$�)+,/./.N)�(>3<$D)7&=(r,/.�� (QB/,/?{,/.%3,)'()3<.?5<&9.-( (K*-&t,/$F,/.H.z&9? ,E(%)+,+)+,;&I.�� 6-(Q$�)74'&B5w?C5(Q.-(Q?C59�R3<.-6t?)&Z:I(D&I.=(r,+)7*-&I'>)r3<.I51*S,/.R6s&<"v*-(Q$7,+)A3B)+,;&9.s3,)r3<B/B#� ��r4+.-&9B/6kL�.A*�(�3547UH(Q.-(H0I0I(H4
a1,;(k"W&9B;0<(8.-6-(Q. Vg47&<0I4A3<?)?X35C%B�3@'S"�6R,�350I4+3<?{?)( (E'-476-(Q. 6('S4C.A* 4'(H:I(H4+$'(k(8.S09,/.-(H(H4+,/.-0�0I(7(@&9.S[.-(Q.��MaG3d6R,;(1?),+)=6-(Q.~aFcDef[VU�2 7`&S6('RB;(Q.X?{,+)70I(QB/,;(H"W(H44)'(8.)u=(Q$3.�*S47(Q,;CP'R.-0<(8.{6 h'-4'"F)+,;0}$7,/.R6��6* h&I.R.-(Q.(Q,/.R,;0I(�aG,�3Z0I4A3<?)?)(w(H:I(Q.?)�'S(8B/BT:I&I. �Q' )7UH(Q. $'(8,/. 'R.-6 6-(Q. ]_,/.R$�)7,;(Q0m,/. (Q,;0I(Q.-(l�1.%35B+5S$'(8. 6-(Q$

DD N� 2=&26-(Q$)(H4+B;(Q,0.A*?)7(H4+.Y��u=(H:I&I4{.R,0.A*?))6-(H4{0I(Q$+3<?C)7(s��'-"WC%3@'�6-(Q$27k&26('RB/$)CE(7*53<.R.I)X,/$�) L ST,;(H4'[?{,+)J?q(8,/.S(X,0.A*�:I&I4}3<B/B;(Q? 6S(8.|evV@cG� 2=&S6-(9�!ST,;(H4'U '�?C'-�`(H4+$�)}*S(Q4+3@'R$'0I(H" 'R.R6S(8.R(=(H4+6-(Q.�� (>35$6R,;(G(Q,/.-UH(8B/.S(8.^Vg4'&I0I4A35?{?{,;(H4+,/.-"W&<4+?X3,)7,;&9.-(Q.)"Ah'-4�6-(Q. DD ��f ��BD	L�,x354�)A3<.~CE(Q6-(.'>)'(Q.�� M���*53<.R.^B;(8,/6S(Q4
*I(Q,/.-(O:I&9B/B/$�)8h3<.R6R,;0I(O�T.%3<B+5S$'(~$�)A3,)�) �%.-6-(Q.��v]_$j$'&9B/BP*R,;(H4q6R354A3@'S"r*R,/.-0<(I(K,;(Q$7(Q.H(@(H476-(Q.���6%35$+$}6-(H40I(Q.%3@'S(~��'S"WCx3@'�6-(Q$37`&S6('RB/$}adcDef[VU�2 'R.-4'(8B;(H:53<.?) ( h3547(9� (@(Q.R.�( �-3N**)JCE(Q$3.A*-4+,;(HCE(Q.H( h354'(?(K,;(6%3<$ 7`&S6('RBx,/? Vg47,/.-UQ,5,X" 'R.�**)+,;&9.-,;(Q4�)8�N(@(QB0.A*-(GL2,;09.%35B;(r(Q$�(�3<.R.XB/,;(H"W(H44) '-.R6S(K,;(T?X3<.{(Q$_(8,/.-$7(%)'U.)Q�L�.A*RB/,;(H�9B/,0.A*�,/.?)7(H47(Q$7$7,;(H44)J$7,0.A*|.R,;(Q?X3<.R6�"Ah'-4}6-(Q.|( �R3N**)'(8.|��'-"WCx3,'�6-(Q$37l ��T �u@�G�f� aT(%)7(7**)7&<4+$Q�*%3@'�,()+$+36.A*-(^(H4j" 'R.+**)7,;&9.R,;(H44)Q�v�Y(%)7U%)7(H47(Q$ *53<.R.mB;(Q,/6-(H4j:<&9.m6-(Q? 7k&S6>'RB>aFcDef[VU�2 .R,0.A*?)q,/?{?q(Q4CE(Q*%3@'�,()7(%)B(@(H4+6S(8.Y�

� A-4



� A � �����F����� #�� ��� � � �B��������#�� �S�A�
���;� � �B������	

IDLELOOP

• DECIMATOR WAIT
• GETBASELINE
• HISTOGRAMMBASELINE

IDLETASK

?

• GETBASELINE
• HISTOGRAMMBASELINE

BEGINEVENTMON
Bit 0 im CAMAC
CSR gesetzt

�TC-C%,/B/6('R.-0`uG� � �YaG,;( h&KCE(H4T(�36.A**'R.-09$7$3.A*RB;(Q,;"W(9�YLM&9B�3<.-0<( *I(Q,/. G6'R.�0I(Q$�)A354�)7(%)�(6'-4+6-(9��6('-43.�*-BNh3@'-"F)6-(H4>adL2V 2P&S6-(G6R,;(Q$'(JL�.�*-B;(8,;"W(9�2a1,;(G�Q'-"W0M35Cx(D6R,;(Q$'( 2P&S6-(Q$�,/$�)@6R,;(G$�)ih3<.-6R,;0I( 7k(Q$7$4'R.-0j:<&9.su@3<$'(H[B/,/.-(7(@(H4�)7(Q.$'R.R6l6R,;(q�rCR"W4A3Z0I(j6-(Q$-2@��7w��2 2P&9.?)'47&9B 'R.R6�L?)+3,)�'-$ GK(H09,/$�)'(Q47$Q�E N$�)D,/.w6R,;(Q$'(Q? 6%3<$u@,+)�A)0<(8$'(%)7U%)Q�R$7&S(6'-4+6S(`h'-Cx(Q416S(8.J2=�D7k��2 uT'R$r6-(H4GuP(Q"W(Q*RBYU.'R?�L?)A3Z44)r(Q,/.-(Q$QGE'R.-$r0I(H0I(HCE(Q.�� N.t6R,;(Q$7(Q?�ex3<B/B;(D:I(H47BNh35�K)>6-(H4�2=&S6-(d6R,;(J N6RB;(�[�L�.A*RB;(Q,;"W(9�



� A,3

BEGINEVENTMON

DATARUN CONTROLTASKS

? Runtask=0Runtask!=0

RUNSTART

?

RESUMERUN

• Initialisierungen: Variablen, Spektren

• Umkopieren der PSAVariablen 

• Bufferauswahl (MODCSRA Bit 0, RT=3)

• Header erstellen (RT=1&3, RT=2)

CAMAC CSR BIT 1

• USERINIT

• SYNCH-Start (+Interrupt: SYNCHRONIZE)

• DSP Timer lesen → RT0C

EVENTLOOP

• Interrupt Clear Bits

• Disable Interrupts

• Task 1 bis 14

IDLELOOP

�TC-C%,/B/6('R.-0`uG� a �YaT(H4d�K(.'R$�)A354�)D(Q,/.-(Q$ G6'R.R$Q�Yu=(H:I&I4G6-(H4dadLSV 6R,;(q(Q,;0I(Q.?)7B/,0.A*-(qaG3,)7(Q.%3,'-"�.%3<*R?q($�)A354�)7(%)8��?C'R$7${(H4)U.'-(H4+$�){"W(Q$�)+$�)7(QB/B;(Q.�� 'R? (@(QB0.A*-(Q. G6'R.?)�5�,n(8${$7,0.A*n*%35.R6-(QB+)8�-S13<.R6S(8B+))(Q${$+,0.A*
'R? (8,/.S(8. 2=&9.I)747&IB+)A3<$8*���$'&:(r,;476�6-(H4J(Q.?)7$8,R47( .A*-(Q.R6-(~3@'-$70<(Q" h'-*-44)['-.R6p3<.R$3.A*RB/,;(H�I(Q.R6 (r,;(Q6-(H4d,/.6-(Q.t N6-B;(Cc�'R$�)A3<.-6^U.'-4<h'�.C*M0I(7*I(Q*-44)Q�RLM&IB/B;(8.^3<.R6S(Q4'(H4+$'(Q,+)+$>aG3,)7(Q.^3@'-"W0I(Q.-&I?{?)(Q.1(=(H4+6-(Q.��2$7&)?C'R$7$h'-CE(H48,R4<h'-"F)�(@(H476-(Q.��I&ICX(Q$P$7,0.A* 'R? (Q,/.-(Q.O�K( '-$4)+3544)_&S6-(H4=6R,;(1e-&I44)7$'(.)'U.'R.-0JL]G>(8$4'R?q(,M�(Q,/.-(Q$ G6'R.R$*%3<.-6-(QB+)8� S13<.-6-(QB+)r(Q$T$+,0.A*�'R? (Q,/.-(Q.$GK(Q$4'R?)(CGE'-. L 2@��7w��2 2KL G�u@,+) � .R,0.A*?)T?q(8*S4T0I(Q$'(%)7U%)NM$'&!*53<.R.t6S(Q4�2=&S6S(J6-,;(J N.R,+)7,�3<B/,/$7,;(Q44'R.-0I(Q.�'R?q0I(Q*-(Q.��



� A2� �����F����� #�� ��� � � �B��������#�� �S�A�
���;� � �B������	

EVENTLOOP

EVENTTASK

• GETBASELINE

• HISTOGRAMMBASELINE

?

NET0

ALLTASKSDONE

? ?RUNTASK=
1, 2 oder 3

• CAMAC CSR
   Bit 0 nicht gesetzt
• XDATLENGTH≠0 

MULTIPAREVENTTASK

EVENTLOOPDONE

RUNFINISH

IDLELOOP
• RUNVARIABLEN:
   REALTIME, RUNTIME
   LIVETIME, FASTPEAKS pro Kanal

• Events im Input Buffer
• RUNACTIVE≠0

RUNACTIVE=0

�TC-C%,/B/6('R.-0�uG�YX���aG,;(t]�47(Q,;09.R,/$7$3.A*RB;(Q,;"W(M�f N.?)7(H47(Q$7$+3<.?)'(Q48(@(Q,/$'(~,/$4)q6R,;(^(Q47$�)7(s��'S"W0M35CE(s6-(H4{]g:I(Q.?)'[$3.A*RB;(Q,;"W(M�26R,;([7`(Q$7$�'-.-0)(8,/.S(8$Ku�3<$'(QB/,/.-(7(@(H44)'(Q$8�Se%3<B/B/$$*I(Q,/.�G6'R.s0<(8$�)+3544)'(.)$(E'-476-( L;2@��7w��2 2KL Gu@,+)EA?MT'R.-6k3@'�.�*=*I(Q,/.-(:&T$'(H4+6%3,)'(Q.t,/? ]_,/.-0M3<.S09$'CP'
�E(Q4K$�)'(8*S(8. L DGar�/R>�f]P�Dc R8S M=$7& (r,;4+6s6-(H4
G6'R.~" h'S4@CE(H(Q.R6-(%)@(H4T*SB h354�)8�9�1.-$7&I.R$�)7(Q.1(K,;4+6~.R36.A*-0I(Q$3.�*R3@'>)8�I'R?U(@(QB0.A*-(DG6'R.?)�5�,~(Q$@$+,0.A*~*R3<.R6-(QB+)
'R.R6�6-,;47(7**)F,/.�6R,;(2G>&I'>)7,/.-()U.'-4 Zg(H4A354'CE(Q,+)�'R.S0`6S(Q4J]g:<(8.I)+6%3,)'(Q.�0<(8$8,R44'R.-0I(Q.�� Rf47, � )F6-,;(8$D.R,0.A*?)U.'�� CE(H09,/.-.?)F6S(Q4dV�47&IUH(H�^:<&9.l:I&I4+.S(M�x"y3<B/B/$G$+,0.A*�aG3,)7(Q.l,/? ]g:I(Q.?)'CP'
�E(H4GCE( �%.R6-(%)D&S6-(H4D(Q,/. G6'R.0I(Q$�)A354�)7(%)�(E'-476-(9�Y�T.R$'&9.R$�)7(Q. (K,;4+6�6S(Q4:GE'-.�CE(H(Q.R6-(%):'R.-6�6%35$:7`&S6('RBv0I(Q*?)F,/.�6-(Q.�L?)+3<.R6S[�u 5
7`&S6('R$Q�



� A �

MULTIPAREVENTTASK

GOPROCESS

?

?

?

Output Buffer voll

Event Buffer leer

• Slow Filter Korrektur

PSA Bits
• BD Korrektur
• CFD
• UserPSA

?

• Histogramme 

ALLTASKSDONE

?
Neue Event Daten
(Interrupt Routine)

?EVENTLOOP EVENTLOOPDONE

Alle 4 Kanäle 
abgearbeitet 

RUNACTIVE

�TC-C%,/B/6('R.-0�uG��U ��a1,;( Zg(H4A354'CE(Q,+)�'R.S0l6-(H4q]g:I(Q.?)+6R3,)7(Q.�� c 'S(Q47$�) ,R45h'-"F)j6-(H4S2P&S6-(9�f&IC�h'-CE(H4+*R3@'+,()0I(Q.*'-0rV_B�3,)'Ug"Ah'-4f6-,;(=]g:I(Q.?)76%3,)'(8.G:<&I4+*%35.R6-(Q.F,/$4)Q�Q N$�)f6R,;(Q$�6-(H4oex3<B/B@'R.-6dCE( �%.-6-(Q.d$7,0.�*F]g:I(Q.?)76%3,)7(Q.,/?�]_,/.-0M3<.S09$'CP'
�E(Q4Q�R$'&XCE(H09,/.R.?)T6S(Q4�2=&S6-(J?{,+)r6-(H41�D&<4747(7**)4'-4r6-(H41e�,/B+)7(H4T(=(H44)7(9�-�T.R$3.A*RB/,;(Q$+$'(Q.R6
(@(H476-(Q.s6R,;(D0I(7( h'R.R$3.A*?)7(Q.sV/'RB/$'"W&I47?X3<.%35B+5S$'(8.^3@'R$'0I(H" h'R*S44)8�S�T.t6-,;(8$'(H4TL?)'(QB/B;(D:I(H4'UI(=(Q,;0K)�6-(H4�DD N�
2=&26-(d,/.t6S(8. S13@'+,>)4)7(Q,/BY6S(8$6&T$'(H4C.z&S6-(Q$ �(&DLS] GB2
Sr�G�T�1]P�_�Ra1,;(Q$<(r,;476s$7&IB�3<.-0I(�(r,;(Q6-(H4+*S&9B+)�C%,/$3<B/B;(P�d35.fh3<B;(=3ZCR0I(83547Cx(8,+)'(%)f$+,/.-6['R.-6J$+,0.A*J3,'R$7$7(H476-(Q? *I(Q,/.-(=]g:I(Q.?)76%3,)7(Q.d?q(8*S4�,/?�]_,/.-0M3<.S09$'CP'
�E(Q4CE( �%.R6S(8.Y�KLM,/.R6 3<B/B;(laG3,)'(8.�CE(8354'CE(Q,+)7(%)8�g:I(H47U7(@(Q,;0K)X6-(H4�2P&S6-(l,/. 6R,;(l]g:I(Q.?)7$C.A*RB;(Q,;"W(9��"y3<B/B/$O6-,;(aG3,)7(Q.%3@'S"�.%3<*R?)(Q.s,/?{?)(H4>.-&+.A*tBNh3@'S"F)8�R3<.-$7&I.R$�)7(Q.sCE(H(Q.R6-(%)r6S(Q4�2=&S6S(J6S(8.�G6'R.��



�I� A �����F����� #�� ��� � � �B��������#�� �S�A�
���;� � �B������	

GSLT

• lese DSP Zeit: TCOUNT → GSLTTIMEC
• zweiter Registersatz

• REALTIMEB → GSLTTIMEB
   REALTIMEA → GSLTTIMEA
• erster Registersatz

rti

SYNCHRONIZE

• zweiter Registersatz

• REALTIMEA,B & DSP Timer =0

• INSYNCH=1

SYNCH1

? INSYNCH=0

? INEVENTLOOP=0

? SYNCHWAIT=0

• PFDATA Bit 2 = 0
• RUNACTIVE = 0

SYNCH2

• SYNCHDONE=1
• toggle PFDATA Bit 3
• erster Registersatz

rti

PERIODIC
• zweiter Registersatz
• REALTIMEB+1, REALTIMEA+Carry

• LIVETIMEC0+=io(8a)
   LIVETIMEC1+=io(10a)
   LIVETIMEC2+=io(20a)
   LIVETIMEC3+=io(40b)

• FASTPEAKSB0+=io(8b)
   FASTPEAKSB1+=io(10b)
   FASTPEAKSB2+=io(20b)
   FASTPEAKSB3+=io(40b)

ALLDONE

rti

• erster Registersatz

? RT=2

�TC-C%,/B/6('R.-0wu1� 4 ��aG,;(X N.?)7(H4744'+,()�[�GK&I' )+,/.-(Q.�� Rf(Q,/B � ���D(Q.R.SUQ(Q,0.A*R.-(Q6�" h'S4d(Q,/.-(O N.?)'(Q4'4�'+,>)'[�G>&I'>)+,/.S(,/$�)}6R,;(2Zg(H4T(=(8.-6('R.-0l6S(8$JU7(@(Q,+)'(8. G>(H09,/$�)7(H4+$+3,)'UH(8$Q��a1,;(tcdL2�>R G>&I'>)+,/.S(OB/,;(8$�)J6-(Q.paFLSVWR>,/?q(Q4
'R.R6`CE(Q.*'>)7U%)T6R,;(Q$'(8.tU.'R$+3<?{?)(Q.k?),+)T6-(Q.`&ICE(H47(Q. XKaXu@,+)T6-(H4G]�.�*I)7UH(Q,+)3L GT]g�G�>R> �7l] Mz�P'-? 6-,;(
cx(8,+)@6-(Q$TL9( .z&9.-6s�Y(H:I(QB Rf4+,;0I0<(Q47$P"W(Q$4)'U.'RB;(H0I(Q.��SaT(H4>adLSV R>,/?q(Q4 *53<.R.O(QCx(8.S"y3<B/B/$=(8,/.S(8.^ N.?)'(Q4'4�'+,>)(H47UH(.'-0I(Q.��v�1B/B;( � � �@X2�,U�?{$�LVa P 9 �/AR�YAIa24w��$NM (K,;4+6�6R,;(�GK&I' )+,/.-(tVP] Gr 4DaG 2 3,'-"W0I(H4�'-"W(Q.���a1,;(&ICE(H4'(8. XIaDu@,+)_6-(H4=]�.A*?)'UH(8,+)
(@(H4+6-(Q. '-? ]_,/.R$�(Q47*fh&9*?)Q�I6R3F6S(Q4PadL2V R>,/?)(H4g(Q,/.R?X35Bvh'SCE(H470I(QB�3@'-"W(Q.,/$�)8� 7k,+)d�Q'R$7.%3<*R?q(X6S(8$de%3<$�)J��,/$�):7k&S6S(M� (K,;4+6l"Ah'-4d3<B/B;({aD3B)7(Q.%3@'-"�.R3<*R?)(Q.R?)&26R,g6-,;(X��,;:I(%)+,/?)(
'R.R6}6R,;(��T.-U83<*RB26-(H4�ex3<$�) Rf4+,;0I0I(H4v]�:I(Q.?)+$v3@'-$v6-(Q.jevV@cG�1$�0I(QB;(Q$'(Q.��ia1,;(@B;(%)7U%)7(� N.?)'(H474�'�,()74'&I'>)+,/.S(
(r,;476`CE(Q.*' )7U%)8� '-? 6R3<$T0I(Q?)(Q,/.R$+3<?q(qLI)A354�)7(Q.k6-(H4G�F354�)7(Q.`U.'k$�)7(.'-(H4+.�� L2,;(}$'(.)'U%)TCE(Q,/$8,%,;(QB/$8(@(Q,/$'(6R,;( Gr]_�G� RK �7w] 'R.R6�6-(Q. adL2V R>,/?q(Q4)U 'S4<h'/.3*��_ N.�6-(H4JG>&I'>)7,/.-(ku�]@cD ��T]-ZD]P�QR67 4G� *%3B)6-(H4DadL2V�L��D��2TS1a 4D�T] 3@'-"P�Q'RB/Bo0I(Q$'(%)7U%)8�EaG3<.%36.A*:(�3544)'(.)T(H4G,/.k(8,/.S(Q4FL�.A*RB;(Q,;"W(}6%354+3@'-"��E6%3<$7$6R,;({ N.?)'(H474�'�,()74'&I'>)+,/.S({6R,;( ZP3547,�35C%B;(XL��F��2
STa-4G�1] 3@'S"�]_,/.-$D$7(%)'U.)2L�$'&I"W(H4+.|L��F��2TSB>��1 �R�� _
A?M��>aG,;(| N.I)7(H4744'+,()74'&I'>)7,/.-(pL��D��2
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DECAYEVENT

RUN ACTIVE

• TIMESTAMP aus DSP Timer

• HITPATTERN

• EVENTTIME=REALTIMEB & TIMESTAMP

• CHANHEADLENGTH umkopieren

• pro Kanal 6 Worte (16 bit) vom FPGA lesen

• NUMEVENTS += 1

MAXEVENTS=0

NUMEVENTS-MAXEVENTS>=0

DECAYEVENTDONE

rti

NODECAY

• RUNACTIVE=0

rti

?

?

?

• 2.Registersatz

• 1.Registersatz

• 1.Registersatz

�TC-C%,/B/6('R.-0wu1� ����aG,;(X N.?)7(H4744'+,()�[�GK&I' )+,/.-(Q.�� Rf(Q,/B a-���D(Q.R.SUQ(Q,0.A*R.-(Q6�"Ah'S4d(Q,/.-(O N.?)'(Q4'4�'+,>)'[�G>&I'>)+,/.S(,/$�)r6R,;(:Zg(H4T(=(8.-6('R.-0O6-(Q$KU7(=(8,+)'(Q.�GK(H09,/$�)'(Q47$+3,)7UH(Q$Q�RaG3{6R,;(Q$'(CG>&I'>)+,/.S(J.?'-4T6R,;(}evV@c1��aD3B)7(Q. L �
>�&I44)'(,M_3,'R$7B/,;(8$�) 'R.R6?*I(Q,/.-(Dev �eA4�aD3B)7(Q.�� (r,;4+6O$7,;(1:<(Q47?3'>)7B/,0.�*{"Ah'S4�6-(Q.O"y3<$�)@B/,/$4)=?)&S6S(1CE(Q.*'>)'U%)8�a1,;(['-.?)7(H47(Q. � �{u@,+)r6-(Q$T]�:I(Q.?)7UH(Q,+)T,P'-.+**)+$�(@(H4+6S(8.`3@'R$K6-(Q? aFLSV R>,/?)(H4r3@'R$'0I(QB;(Q$'(Q.��%a1,;(F&ICE(�[47(Q. � �Xu=,+)T$7,/.R6`6>'-4C.A*k6-,;(CGT]g�G�>R> �7l]�0<(Q0<(QCx(8.Y�%]gCE(Q.-"y3<B/B/$T3,'R$'0I(QB;(8$'(Q.=(K,;4+6��+(@(QB0.A*-(J�d35. h3<B;(0I(%)747,;0I0I(H44)1*%35CE(Q.��Y N$�)F6-,;(q(Q4'"W&I4+6S(Q47B/,0.A*-(j�1.-U83<*RB�:I&9.�]�47(Q,;09.R,/$7$'(Q.�3@'S"W0I(Q.-&9?{?)(Q.:(@&I476-(Q. L�6-(H4]g4'(8,;0I.R,/$'U2h35*RB;(H4�(K,;4+6 ��(Q6-(Q$7?X3<B�(H4+*�h&9*?)NM��R$'& (r,;476t6-(H4QG6'R.sCx(Q(Q.R6S(.)Q�
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SHORTCUT NEWEVENT

• 2.Registersatz

• TIMESTAMP aus DSP Timer

• 2. Registersatz

• Lade DSP Timer in Register ax0
• Warteschleife COINCWAIT: nop
• TIMESTAMP=ax0

RUN ACTIVE ?

?COINCPATTERN!=HITPATTERN

• HITPATTERN lesen

NEWEVENTANFANG

?Bit 0 MODCSRA

?Freier Platz RAWBUFFER

TAKEDATA

GATHERDATA

LEVEL1BUFFER

?

• EVENTTIME=REALTIME & TIMESTAMP

• pro Kanal:
  1) 6 Worte vom FPGA lesen
  2) TRACE DATA
      a) TRACELENGTH < FIFOLENGTH 
           direkt FIFO auslesen
      b) TRACELENGTH > FIFOLENGTH
           falls XWAIT=0: direkt FPGA Register lesen
           falls XWAIT>0: plus Warteschleife (nop)

• NEWEVENTDATA +=1

• RUNEVENTS +=1

?MAXEVENTS=0

?RUNEVENTS>=MAXEVENTS

EXITEVENT

• 1. Registersatz

rti

NOROOM

• RUNACTIVE=0

freier Speicher

�TC-C%,/B/6('R.-0wu1� 3 ��aG,;(X N.?)7(H4744'+,()�[�GK&I' )+,/.-(Q.�� Rf(Q,/B/XR���D(Q.R.SUQ(Q,0.A*R.-(Q6�"Ah'S4d(Q,/.-(O N.?)'(Q4'4�'+,>)'[�G>&I'>)+,/.S(,/$�)g6R,;(8Zg(H4T(=(Q.R6('R.-0d6-(Q$�U7(@(Q,+)'(8.�G>(H09,/$�)7(H4+$+3,)'UH(8$Q�BSr,;(H4+?{,+) �R.R6-(%)g:I(H4+?3' )+B/,0.A*j6R,;(raG3,)7(Q.%3,'-"�.%3<*S[?)(T,/? B/,/$�)_?)&S6-(T$�)A3,)�)8�9u=(H:I&<4P6-(H4@aFLSV�?{,+)�)7(QB/$_6-(H4<2<4G ���2�>l�G �R@[�L�.�*-B;(8,;"W(T3@'-" (=(Q,+)7(H47(r]g:I(Q.?)
Rf4+,;0<0I(H4 (>354�)7(%)8�MCE(Q$�)+,/?)?C)@(H4�6-(Q.s]g:I(Q.?)Ecx(8,+)8,P'R.+*?)>?{,+)4)'(QB/$@6-(Q$>adLSV R�,/?)(H4+$Q�2�136.A*^6-(H4 >p3Z4'[
)7(Q$3.A*RB;(Q,;"W( (K,;4+6�6%3<$[ST,+)8,x3,)�)7(H4+.�3@'R$'0I(QB;(Q$'(8.Y��aD3<.R36.A*R(K,;4+6�CE(Q$�)+,/?{?[)8� (@&9*R,/.�6-,;(O]g:I(Q.?)76%3,)7(Q.
*I&6,R,;(Q4�) (=(Q476-(Q.�$'&9B/B;(Q.O'R.R6�&IC h'-CE(H4+*%3,'+,()d0I(Q.*'-0t"W47(Q,;(H4}L�,E(Q,0.A*-(H4T,%B�3,)'U):I&I4+*R3<.R6-(Q.�,/$4)Q���T36.A*S[6-(Q? 6R,;(1]g:I(Q.?)'UH(8,+)_?{,+)4)'(QB/$_6-(H4=3@'R$P6-(Q? aFLSV R�,/?)(H4_0I(QB;(Q$'(8.S(8. cE(Q,+) 'R.R6X6-(H4TGT]g�G�>R> �7l]�CE(�[$�)+,/?{?[)
(E'S4+6-(9� (=(H4+6-(Q.q6R,;(K]�:I(Q.?)+6%3B)7(Q.)3,'R$'0I(QB;(8$'(Q.��ZaD3ZU '@(=(H4+6-(Q.@,R4'&d�F3<.%35B��F>|&I4�)7(K3@'R$�6-(Q.evV@cG�T$@0I(QB;(Q$7(Q.2'R.R6^6R,;(DRf4A36.z(Q6%3,)'(8.~3@'-$�6S(8.^ev �eA4G$ L R6GK��2�]_�o]_�Dc R8S�� ev �e
4G�f]P�Gc R6SDMCRU7(J�<?{,+)�)7(QB/$�(Q,/.-(Q$PevV@cG� GK(H09,/$�)7(H47$EL R6GK��2�]_�o]_�Dc R8S�� ev �eA4G�f]P�Dc R8S M�(H4+*%35B+)7(Q.��< N$�)=6-,;(CE(Q.fh&K)7,;0K)7(F�1.-U83<*-Bf3<.t]g:I(Q.?)+$K3@'-"W0I(Q.-&I?{?)(Q. (=&I4+6-(Q.��-$'& (r,;4+6s6-(H4QG6'R.sCE(H(Q.R6-(%)8�
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� 7w,/B5*O,/$>"W&I4>C%35C%,;(Q$Q��> *-(Q.�5I&I'^0I4'& ( '+, 5I&I's*%38:I( )7&{6-47,/.+*~CE(H(H48� ��r4+.-&9B/6kL�.A*�(�3547UH(Q.-(H0I0I(H4
aT(H4g�1.R$+3,)'UK6S(Q4gev,;47?X3�DD N� (E'-476-(K,/? ST3@'+,()�)7(Q,/BS(H48*SBNh3544) �Z?`h&I09B/,0.A*R$�)�(Q,/.-"y36.A*-(��1B;0I&<4+,+)+*-?)(Q.,/? evV@cG�j�Y6S(Q4d6R,;4'(7**)d3@'-"@6-(Q? �1a-2 aG3,)7(Q.R$�)'47&9?�&6,E(H47,;(Q4�)8��,/? ,%B;(Q?)(Q.?)+,;(H47(Q. 'R.-6R*I&I? ,%B;( �S(u=(H47( .A*R.*'-.-0}6>'-4C.A*O6S(8.OaFLSVp3@'-$7" h'-*-47(Q.OB�35$+$'(Q.��9a1,;(Q$7(H4_�1.R$+3,)'U�*53<.R.O3,'/.A*{" h'-4=6R,;(�7w ��1 �u=�G�f��1B;0<&I4+,+)7*R?)(Q.p:I&9.n�E'>)7UH(Q.n$'(Q,/.��gaT(H4~L?)'(Q(7,E(Q$�)~L2B;&6,E(t�1B;0I&I47,+)+*R?C'R$jCE(Q.fh&K)7,;0K){6R,;(sUI(=(Q,+)7(s�TCS[B;(Q,+)�'R.S0x�oa1,;(8$}BNh35�@)}$7,0.A*p3<B/$d(8,/.|6-47(Q,TR�3N,pB�35.-0I(H4jev �G�ev,/B+)'(H4}?{,+)}6-(Q.m�G&2( �EUQ,;(8.I)7(Q. � 'R.R6�[�a6%3547$�)7(QB/B;(Q.��E��'R$D6-,;(8$'(Q.�aG3,)7(Q.�?C'R$7$D6%35.R.�.*'S4F.-&�.�*l6R,;()V�&9$7,+)+,;&9.k6-(Q$JL?)7(H(7,E(Q$�)}L2B;&G,E(),/.l6-(Q.�Ga 2 aG3,)7(Q.pCx(8$�)7,/?{?C) (@(H4+6S(8.Y��aG,;(Q$'(^,/$4)j6%3<.R.n3,'-"Da24k.R$j0I(Q.%3@'pCE(7*53<.R.?)Q��aT(Q4)aFLSV *<35.R.6R,;(Q$'(tV�&9$7,+)+,;&I.m3@'R$7B;(Q$7(Q. 'R.R6�6%35?{,+))6-,;47(7**)q6R,;(t,/.?)'(H4T,E&9B/,;(H4�)7(sV�&I$+,+)7,;&9.|CE(H47( .A*R.-(Q.���a1(H4{aFLSV?3'R$7$q6-(H4'UQ(Q,+)j6R,;(tV�&I$+,+)7,;&9.�6-(Q$XL?)'(H(I,x(8$�)OL2B;&G,E(s.R36.A*?)74 h3509B/,0.A*|CE(Q$�)+,/?{?q(8. '-.R6m*R,;(H47" h'-4q?q(8*S4'[?X3<B/$KBNh3<.-0I(H47(jL�.A*RB;(Q,;"W(8.t3@'R$'"Ah'R*-4'(8.Y�Ea1(H4�G>( .A*-(Q.%3@'-" (�3<.R6s"Ah'-416-,;(J(Q,;0I(Q.?)7B/,0.�*S(d N.?)7(H4T,x&9B�3,)+,;&I.`,/$�)6%350<(Q0<(8.s:I(H4+.R36.A*RBNh3<$7$7,;0ICx354Q�Ra1,;(CST354+6+(�3547(�[� N? ,RB;(8?q(8.I)+,;(H4�'R.S0 ()h'S4+6-(J6R,;(qL?)'(H(I,x(8$�)DLMB;&6,E(}V�&9$7,\[

)+,;&I.��Q.-(HCE(Q.MCE(Q,��FB/,;(Q"W(H47.��S6%3)6R,;(@4�,E(H4A3,)7,;&9.-(Q. ,x354+3<B/B;(QBY3@'R$'0I(H"Ah'R*S44)B(=(H4+6-(Q.��aT(Q$+*R3<B;C (6'-4+6-(O(Q,/.-(X(H4+$�)'(^ N? ,%B;(Q?)(Q.?)7,;(H4�'R.-0k6S(8$qL?)7(H(7,%$�){LMB;&6,E(~�TB;0I&I47,+)+*R?3'-$['R?q0I(Q$7(%)'U.)
'R.R6X0I(%)7(Q$�)7(%)8�MaG3<$�aT(Q$+,;0I.O,/$�)@,/.O�rCRC%,/B/6('R.S0)aj� � 0<(QUH(Q,;0K) '-.R6?(E'S4+6-(G?{,+)�)7(QB/$=6S(Q4
ST354+6�(>354'(QCx(H[$3.A*-47(Q,;CP'R.S09$7$T,-4A36.A*-( ZDS1aG��'R?q0I(Q$7(%)'U.)Q�Bc 'S4_L2,/?3'RB�3,)7,;&9. *I&I.R.?)7(=6R,;(@3<?� N.R$�)+,+)4'>)o"Ah'-4^ST354+6�(>354'(H[,/.-"W&I47?X3,)7,5*16-(H4 &T.R,;:I(H47$+,+) h3,)!SK(8,/6S(8B;Cx(Q4'0K:I&<4+*%3<.-6-(Q.-(�LM&I"F)9(�3547(g6-(H4�e�,;47?X3TL?52.-&6,%$7,/$�� U ���ICE(Q.*'>)'U%)
(@(H476-(Q.�� c '-? Rf(Q$�)7(Q. (6'-4+6-(Q.�6R,;(14DGF2=� evV@cG�T$d6-(H4Jev,;47?X3s� '/.z(8.I)�� U � �g:I(H4T(=(Q.R6-(%)8�Ya1,;(Q$'(CE( �%.R6S(8.l$7,0.A*l3@'S"g(8,/.S(8?�:I&I?� N.-$4)7,+)�'>)T"Ah'-4 ST354+6�(>354'(8,/.S"W&I4+?X3B)+,5*^?{,+)7(Q.?))(r,0.3*I(QB+)7(Q? Rf(Q$�)7CE&9354+6
��4BU	�N�?c�'-4@L?52.?)+*-(Q$'(K6-(Q$PaT(Q$7,;09.R$�$4)+3<.R6-(Q.jUI(=(Q,%V�47&I0I4+3<?{?)(@U.'-4_�Q'R$8(>3<*RB �Z6-(H4PevV@cG� 2=&I? ,%,/B;(H4 ' D6S(Q4je�,;4+?X3wL?5S.-&6,R$+,/$C'R.-6p6R,;(JRf&2&9B/$J6-(H4jev,;47?X3k� '/.z(8.I)8�
4TC�(=&9*RBP6-(H4je�V=cG� 2=&9? ,R,/B;(Q4J ' CE(Q$7$'(Q4'(FL?5S.?)7*-(Q$'(Q(H4'0I(HC%.R,/$7$'(1B/,;(H"W(H4+.{$'&9B/B#�G(E'-476-(9�M?X3<.S0I(QB/$=]g47"y35*-4�'R.S0}?{,+)=6R,;(Q$'(H4>LM&I"F))(>354'(M�I6-(Q.� '/.z(Q.?)ERf&M&9B/$
Zg&<47U.'-0)0<(Q0<(QCx(8. L ]_$�(>354�.R,0.A*?)>Cx(I*53<.-.?)8��(K,;(F��'R$'0 h35.-0I(D(Q,/.-(Q$Ka1(Q$7,;09.R$�?{,+)>6-(Q.V_,/.R$D6S(8$FevV@cG�1$G:I(H4+6-4+3<*?)'(.)�(@(H4+6-(Q.�*Yh&9.R.-(Q.��YaG3^6R,;({V_,/.-$G"W(8$�)D?{,+)D6-(Q.|L?)'( .3*I(H47.�6-(Q$:Rf(Q$�)'[CE&M3Z4+6�:I(H4+$3.A*%3<B+)'(.)d$+,/.-6�� (>3Z4}6R,;(Q$}3<B/B;(H4+6R,/.-0I$d.-&K))(@(Q.R6R,;0x��aG,;(Q$'(H4[Zg&<470M3<.S0w,/$�)J"Ah'S4}6R,;(~� '/.z(8.I)
Rf&2&9B/$�Cx(I*53<.-.?)8� Mz��T36.A*R6-(Q? 6R,;(DB;&<09,/$3.�*S(DeP'-.+**)+,;&I.^6-(Q$>a1(Q$7,;09.~?),+)4)7(QB/$>L2,/?3'RB�3,)7,;&9.X(H4'"W&9B;0I47(Q,0.A*X0<(.)'(Q$4)'(%)$(E'S4'[6-(9�A(�354)6-,;(kL?5S.?)7*-(Q$7(s6-(Q${aT(Q$+,;0I.R$)35.�6S(Q4 G>(Q,/*-(9� ST,;(H47CE(Q,@$�)7(QB/B+)7(^$7,0.A*p$C.A*R.S(8B/B@*-(H4+3@'R$Q�v6%3<$7$$3.A*-&9.�35B/B;(8,/.S(j6R,;()�T6R6R,+)+,;&I.wUI(=(Q,;(Q4 � a^u=,+)[c�35*RB;(Q.wCE(Q, U?A�7 SrU R�3N**)'"W47(IK*'-(Q.-U}"Ah'-4F6-,;(?4DGB2@�
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Second Derivative Steepest Slope Detection

Counter
Steepest Slope 
Capture Logic Output
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Trigger Trigger

12
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ready for readout

16

�TC-C%,/B/6('R.-0daq� � �9L?)'4�'+**)4'-4_6-(Q$Q�<?{,+)�)7(QB/$bZ S1aG�`,/? ,%B;(Q?)(Q.?)+,;(H44)'(Q.��<L?)'(Q(7,E(Q$�)@L2B;&6,x(K�TB;0I&I4+,+)7*R?3'R$Q�aG3<$KaT(Q$7,;09.~Cx(8.�h&K)+,;0K)�*%3,'+,()+$8h36.A*RB/,0.A*OU7(=(8,�]g,/.-0M35CE(Q. �26R,;(D�1a-2�>�(H44)'( 'R.-6^(Q,/.^$3.�*-.-(QB/B;(8$
Rf47,;0<[0I(H4+$7,;09.R3<B#�%�1B/$G�Q'R$'0M35CE(qB/,;(H"W(Q4�)T(Q$G6-,;(2cE(Q,+) Ly,/.Oa24X.R$�MKU7(r,/$3.A*-(Q. Rf47,;0I0I(H4�'-.R6|L?)'(H(I,x(8$�)dL2B;&6,x(M�aT(Q4K]_,/.-�('-�{6('S4C.A*s6%3<$KV_,5,E(QB/,/.R,/.S0)?3'-$+$�6%35Cx(8, 'R.MCE(Q6R,/.-0@)>CE(836.A*?)7(%)�(=(Q476-(Q.��-]_,/.^U.'R$8h3,)'UQB/,0.�*S(8$L2,;09.R3<B9UQ(Q,;0K)o6%3<$�]g.R6-(�6S(Q4v�T.%3<B+5S$'(@3<.��Za1,;(Q$'(�]_.R6-( (r,;4+6J6('-43.�*J(Q,/.-(=(Q,/.R$�)7(QB/B;Cx3Z47(=�T.%3<B+5S$'(QBNh3<.-0I(0I(Q$�)7(.'-(H44)Q�
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HP Logic
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event trigger

trace data12

reset

clk

event trigger
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�TC-C%,/B/6('R.-0Daj� a �<L�.A*-(Q?X3r6-(Q$^Rf(Q$�)A3,'-"WCx3@'R$Q�ia1,;(
Rf(8$�)76%3,)7(Q.-(E'-476-(Q.j,/.J(Q,/.-(Q.jVv3,)4)'(Q47.qc1(Q.-(H4A3,)'&I4(Q,/.+,R4'&I0I4A35?{?{,;(H44)Q� a1,;(Q$7(H4v,/$�)g,/.)6-(H4P�f350I(9�9L2,;09.%35B;(K?{,+)�(Q,/.-(H4_?{3��-,/?X3<B;(Q. GT3B)7(>:I&9. � AKA 7 SKUKU.'(H47UH(.'-0I(Q.��Ia1,;(Q$'(B(E'S4+6-(Q.{6R,;47(7**) ,E(H4=�F35CE(QB%3@'-"�6%3<$$4T4C.H3Fu=&M3Z4+6)0I(H0I(HCE(Q.��I]gCE(Q.-"y35B/B/$",E(H4@�F35Cx(8B
(E'S4+6-(Q.m6-,;(^��'R$'0 h35.-0I(^6-(Q$)evV@cG��:I&9? u=&M3Z4+6p35CR0I(H0I47, � (Q. 'R.-6�?),+)}(Q,/.-(Q? �Y&I0I,0.O�T.%3<B+52UH(H4CE(H0I'>)+36.A*?)7(%)Q�
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evV@cG�T${(Q,/.-(s0I4'&I�I(�SK(H4A3@'R$'"W&I476-(H4�'R.S0|6%3Z4+$�)7(QB/B+)8�va1(H4 *24+,+)7,/$3.�*S(tVg"y3<6 L Vg"y3<6m?{,+){6-(H4{0<4ih&I�K)'(Q.
Zg(H47UMh&I0I(H44'R.-0 M *I&9.-.?)7(J.R,0.A*?)T$'& (=(8,+)>(H4+.R,;(Q6-47,;0K)B(@(H4+6-(Q.��%6%35$+$T6R3<$1a1(Q$7,;09.`?{,+)r6-(Q.w3<.-0<(I,x(8,/B+)'(Q.
U?A$7 SrU~B�3,'-"W(Q. (qh'-4+6S(M�oaT(8$7*%35B;Cp?C'R$7$4)'(Q.|U.'R$8h3,)'UQB/,0.�*S(~V_,5,x(8B/,/.S(JGK(H09,/$�)7(H4d(Q,/.-0<(QC%3@'>)-(@(H4+6-(Q.��aT(Q4S*24+,+)7,/$3.�*S(wVg"y356 6-,;(8$'(Q$~aT(Q$7,;09.R$X(H4'0M35Cf�_6R3<$7$OU.'R?),/.R6-(Q$�)O?{,+)X(Q,/.-(Q? DD ��f ��BD D�2>L XKANDG�evV@cG� 6-,;(t0<(Q"W&<4+6-(H44)'(Q. U?A 7k*-UtU.'m:I(H4A354'CE(Q,+)7(Q.�$7,/.R6��g�T36.A*R6-(Q? 6%3<$XaT(8$7,;09.m,/.�6R,;(J4DGB2@�evV@cG�T$r0I(QB�3<6S(8.=(>3Z48�+*I&9.-.?)7(J?{3<.`6-,;(8$'(Q$r?{,+)EST,/B;"W(F(Q,/.-(Q$TV�3,)�)7(H4+.wc1(Q.-(H4A3B)7&I47$r?),+)1]g,/.-0M35CE(Q."Ah'>)�)7(H4+.�� �TB/$ Rf(Q$�)+6%3B)7(Q.�(E'-476-(Q. 2=&I4'(8$7,;09.R3<B;(j6-(Q$ 7l ��T �u@�G�f��aT(%)7(7**)'&I4+$1:<(Q48(@(Q.R6-(%)Q� 6R,;(q?{,+)6-(H4�DG N� �F354�)7(q3@'-"W0I(Q.-&I?{?)(Q.:(E'S4+6-(Q.���aT(Q41CE(Q.*'>)7U%)'( Rf(Q$�)A3@'S"WCx3@'w,/$4)1,/.l�TCRCR,/B/6('R.-0taj� aX0<(H[UH(Q,;0K)8�5a1,;(>�1.I)9(@&<44)�6-(Q$_a1(Q$7,;09.)3@'S" 6-,;(r]_,/.S0M35CE(Q6%3,)'(Q.�� (E'-476-(>:I&9? Rf(Q$�)7Cx&M354+6q35CR0<(Q0<4+, �E(8.3'R.R6?{,+)_(Q,/.-(Q? �Y&I0I,0.K�T.%3<B+52UH(H4P6%354'0I(Q$4)'(QB/B+)8�I��(Q,/6-(H4�*I&9.-.?)7(r(Q$P.R,0.A*?)P?{,+)=eR4'( K?'-(Q.-UH(8.Y�96R,;(T*fh&9*-(H4@35B/$� A27 SrU (>354'(8.Y�RCE(%)747,;(HCE(Q.�(@(H476-(Q.��Ea1,;(8$B(>3Z4T.R,0.A*?)r(H4T(�3544)'(%)F(=&I4+6S(8.Y�x6R3O.R36.A*k6-(Q.k�T.-0M35Cx(8.6-(H4TL?5S.?)7*-(Q$7(Q$'&I"F))(>354'(Fe-47(IK*'-(Q.-UH(Q.^CR,/$6XKA 7 SKUF?kh&I09B/,0.A*~$'(Q,/.^$'&9B/B+)7(Q.��Serh'-4K*�h&9*-(H47(de-47(IK*'-(Q.-UH(Q.� A 7 SKUB*53<?�(Q$�U 'OL�,R,5*I(Q$P3@'-"E6-(Q.��������	�
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