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Level 1
2.3µs

Level 2
ca. 20µs

Level 3

Level 4
ca. 100ms

Detektorauslese

Magnetbänder

10.4 Mhz

1 kHz

50 Hz

5 Hz

Datenrate
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1: AnalogOut ein
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0: Kanäle 4,21,42,59
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Steuerungs-PC

Box im Elektronik-Trailer

CIP

CDA-Interface

CDA-Interface

CDA-Interface

CDA-Interface

CDA-Interface

5x  3 Duplex-POF-Fasern, 40 m

2x RS232
(I C-Steuerung, Temperaturauslese)

2

5x
5x2x0.14mm
Dataflamm, 4m

2

Box in CDACPU-Karte

Fiber-Karte Lage 2

Fiber-Karte Lage 3

Fiber-Karte Lage 4

Fiber-Karte Lage 1

Fiber-Karte Lage 0
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10 MHz HERA-Takt (NIM)
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Hard-Reset Synchronisation

Soft-Reset Erzeugung und
Synchronisation
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Auswahl
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Analog-
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Wandlung

>1 TX

TX

TX

RX

TX

RX

optische
Bauelemente

8

1-wire

SDA

SCL

Reset

0%?3?[BCIC4[1387D � |¼�`s��LI\h`J��`2�J�<3;=I\oc?fBCIC4u476HMFCZB\?A6HMcUWVX;pM�oc6=|
z 6HMavHx�F � }~�.�%�%�/9.0.UW�5;p�`oOG.BCM�4)>YB\o�6#BC836#> 2bJ�<[876#ICI\6#8 EaeA6HM�;pobBChE832cg=6HM�2co��;pM��=6HM/<7h�J�<7hE<[>YB\Drg=hE8
476HMa�L;=J��@e[IK;=876m;p?[D=6HD=M�B_ÉA6#8k138[4k;=17j*�.�F9'UWS�6HD=6#I�g=6HM�2co��;pMb�`oH|S>i;=<3I\GQ6#BC2c6m��;=838~4317MNJ�<�4[;=2�<a>!U
2c6Hoc�H6#8�6#BC836HM�VX17Mb�#2bJN<3IC1�W=?[M=�13Jb�=6=F7;=13JN<��`Æ�À.»3¿dÈLD=6#83;=838@oHF[43B\6qS/<3;=2c6#83IC;pD=6X436#2��5;p�`ob2bB\DE8[;=IC2�13>
v#�px � D=6#47Mb6#<@o.GQ6HM�476#8,| z B\6#2%BK2co�>��h=DEICBCJN<'Ff4[;Y43B\6:;p?f2chEIC17oc6:S/<3;=2c6#83IK;pD=6XjN�13M%43B\6X4[;pM�;=1�ÉAhEI\D=6#83476
�OI\6H�`ocMbhE83B\�m�=6#BC876a�Q6#476#17ob1387Dm<3;poH|@}~B\oQ476#>���;p�@oQGQ6HM�476#8Ï43Mb6#B z U=CZICB\e �fh=e[2�?A6HocM�B\6H?A6#8'FE43BC6.43;=2
vHx=x�832QIC;=87D=6qn�B\DE83;=I[jN�13M/476#8un`h=jlo]UW9�6#2c6Ho]U�R]>)e[13IK2O6HMb�H6#13D=6#8�1[834Y43B\6%j®6#2boc6aS/<3;=2c6#83IC;pD=6%�HG.BC2bJN<76#8
476#8 9�6#2c6HobBC>Ye[13IC2c6#8ª13834 476#> �a�O9%0�UW��;p�`oY<76HM�2coc6#ICIC6#8'| z ;i4[B\6uPLRTS/B_^@UTP{<3B\e[2�>YB\o!476#> DEI\6#B_U
J�<76#8 0a132bI\6#2c6Hob;p�`o)?A6HocM�B\6H?A6#8iGQ6HM�476#8,F�2chEIKI\oc6#8 43B\6y9�6#2c6HobBC>Ye[13IC2c6 �#1 4762Xf83B\6HM�oc6#8©��;p�@o���;=87�=6#8
;=> PQR]SOB_^);=87�=hE>Y>Y6#8'|}C{�;=ICI\o�6#BK8Ï9�6#2b6HobBC>)e[13IK2�>YB\o*6#BC836HMO2bB\DE83BMX[��;=8@oc6#8Y��;p�@o���;=87�=6.�#132�;=>Y>)6#8'F
2ch©BC2bo 43B\6�h=M�438`1387DE2cD=6#>��;OW=6 0a132cjN�13<7M�1383Di476#2 9.6#2c6Hob2y83BCJN<�o D=6HG��;=<7M�I\6#BK2coc6HoH| z B\6 Eae3obB\hE8�476HM
SO<3;=2c6#8[47Mb6#<`1387D�13> v#�px � ;=17j�476HM�CZB\?A6HMcUWVX;pMboc6�>�1�Wkj®hEICDEICBCJ�<ª83;=JN<ª0a17jl?[;=1�436HM��=hE>)efI\6Hococ6#8
z ;poc6#8[;=132bI\6#2c6y2chkD=6HG��;=<3I\o�G/6HM�436#8'F543;OWk6#BC876�2b;=17?A6HMb6 C31[87�@obBChE8�476HM!9�6#2c6Ho]UW�Q6Hjl6#<3I\6y2bBCJN<76HMbD=6dU
2coc6#ICI\oQBC2coH| z BC6aVX13Mb�#2bJ�<[IC132b2c?[M=�13Jb�=6%BC2coQMb6#J�<@o{138�oc6#8y;=IC2/?[IC;=136HM{n`oc6#J��@�=hE8@ob;p�`o.BC8��QBKIC4 � | �mDE17oQ�#1
6HMb�=6#83876#8'|
z ;%;=ICI\6*j��1387j CZB\?A6HMcUWVX;pMboc6#8:6#BC876#2Zn`Î`2boc6#>Y2,DEI\6#BKJ�<m;=17j®D=6H?f;=17o52bBK834X>��132�2c6#8 �A17D=MNB_ÉA2b�=hE8 �fB\�`oc6�g=6HMcU
>YB\6#476#8mGQ6HM�476#8'|�@�h=MO476#> �/BC8�?f;=1m>m1�Wq43B\6L0a47Mb6#2b2c6 Rc6#476HM*VX;pMboc6�>ÏB\o�436#> ;=17jfBC<3M5?A62Xf834[ICBCJ�<36#8
z R]S�UTn7J�<3;=I\oc6HMr6#BC83D=6#2coc6#ICI\o%G/6HM�436#8'| z ;p�#1~G.B\M�4�R]6HGQ6#BCIC2.D=6#83;=1~6#BC8�n�J�<3;=ICoc6HMae[Mbh VX;pM�oc6m;=17j#E)V
D=6#2coc6#ICI\oH|[�aB\6HMb?A6#BA2coc6#<@orn�JN<3;=I\oc6HM:vXjN�17MF95;pD=6�x�F�n7J�<3;=I\oc6HM � jN�13MF9�;pD=6 v:132cGX|7�OBK876qg=hE>�SOMbh=�H6#2]U
2ch=M.;=IC2�;p�`obB\gu;=87D=6HG��;=<[I\oc6:VX;pMboc6:G.B\M�4y4317MNJ�<u6#BC836�9,6#13JN<�ob43BCh`476X2�B\DE83;=ICBC2�B\6HMboH|7}kBCo�476HM�DEI\6#BCJN<76#8
9,6#B\ob1383DÏGQ6HM�476#8 �HGQ6#B�;=8[;=I\h=D=6Y�%;=IC?[I\6#B\oc6HM�2�J�<3;=I\oc6HMY� }~0�� �=�=� g=hE8JGJI��=¸lÀ:��D=6#2boc6#176HMboHF,43B\6!43B\6
9�6#2c6Ho]U=9�6#B\ob1387D7FA476#8 v�U�G.B\Mb6dUW�L132r476HMr�56#>)eA6HM�;pob17M�2c6#8[2ch=Mb6#8~13834�436#8~³ ´ µaUW�L132r476#2rS*Mbh=�H6#2�2ch=M�2
;=17j/43BC6mh=e[obBC2bJ�<36#8 �<.?A6HMbocMN;pDE1387DE2c?[;=1[2coc6#BC876!2bJ�<[;=I\oc6#8'|�n`h�G/hE<[I�43B\6Ïn z 0.U=9,6#B\ob1[87D�;=IC2X;=13JN<i43B\6
v�U�G.B\Mb6dU=9�6#B\ob1387Da476HM��56#>)eA6HM�;pob17MN;=132bI\6#2c6OG/6HM�436#8�g=hE8m6#BC836#> ³ ´ µrUW�L132cocMb6#B\?A6HM�476#2Z�OÎ`e[2�S/� � � �=w



� w �������
	���
���������	���������
������! ��#"$���%���'&)(+*,	�������".-.��"� /�0��"��

0%?3?[BCIC4[1387D � | �`s��Q6#BC432c6#B\obBCD=6X0%832�BCJ�<@o�476HM�CZB\?A6HMcUWVX;pM�oc6=|

��¶Q·@¸®¹ ¸ »f½.¾A¿HÀm¸ÂÁ�Ã=ÄfÅpÆ3Á#Ç�ÃpÈb�Og=6HMbGL;=I\oc6HoH|`�OMOocMb6#8[8�oQ43B\6{g=hE8�476HMLPLS#<�UWV:;pMboc6.�=hE>Y>Y6#83476#8Y?fBC43B\Mb6H�@U
obB\hE83;=IC6#8 n�B\DE83;=IK2cocM��hE>)6�BC8Ï1383BC43BCMb6H�@obBChE83;=I\6#9�6#B\ob1387D=6#8,F�43B\6�476#8uR]6HGQ6#BCICB\D=6#8Yh=e3obBC2bJN<76#8Ï�L;=17oc6#BCIC6#8
�#17D=6HjN�13<7Mbo{GQ6HM�476#8,| z BC6#2{D=6#2bJ�<[B\6#<�o%43;=4317M�JN<'F743;OWÏ43BC6Xn7J�<3;=I\ob2�J�<@G/6#ICIC6:476#2{S/� � � �=wÏ?A6#Bfo Î@efBC2bJ�<
w � x:>/@�IKB\6HD=oHFE43;=2*6#BCD=6#876.0a132cDE;=87DE2b2�B\DE83;=I7;p?A6HM/8`17M�� � x:>/@ ?A6#B7x�F � >Y0 9�;=2co*?A6HocM��;pD=oHF�G/hE>YBCo
6#BC876a9Y�13J��@�=h=e[e[IC1387D�476#2Ln7B\DE83;=IC2Og=6HM�>YB\6#476#8ÏG.B\M�4~� 2bB\6#<76a0.?[?[BCIC431[87D � | � �N| �E6HG/6#BKIC2*6#BC8��5Mb6#B\?A6HMcU
?[;=132boc6#BC8ug=hE>��OÎ`e z n � ��� � vy� �8I=¹®¹MI�½:¾'¿dÀ!¸ ÁNÃpÄfÅpÆ3Á�Ç�ÃpÈc�.2coc6#176HM�o.�HGQ6#B,h=e3obBC2�J�<76mn�6#83476HM.;=8'| z BC6
�O>Ye3j]�;=83D=6HM.2bBC834�hE<3836qG/6#B\oc6HM�6:}�h�43BdXf��;pobB\hE8u4[B\Mb6H�`oQ�=hE>Ye[;pobB\?A6#I,>YB\o � � @.UW����9�S�6HD=6#IC8'|

�! ��  � ��� � ��� *-,7(9. ��0 � (

z B\6qBC8�476HM.P z 0 ;=87D=6H?3M�;=JN<�oc6X�/I\6H�@ocM�hE83B\�)?A6#2coc6#<@oL;=1[2LjN�1383j,BC476#8@obBC2bJ�<36#8�S/IC;pobBC876#8�>YB\oL2c6He[;pMN;�U
oc6HM�n`e[;=838`1387DE2cg=6HMN2ch=MbDE1387D7FE1[> 43B\6�DE;=ICg�;=83BK2bJ�<76%��Mb6#8[8@1383D:476HM/V:;=>Y>)6HM�IC;pD=6#8 2bBCJN<76HMb�#132coc6#IKI\6#8'|
z ;=2/�LI\h�Jb��2bJN<3;=I\oc?[BCIK4)6#BC876HMQVX;pMboc6rBC2coOBC8Ï0.?3?fBCIC431383D � |CvHxm43;pMbD=6#2boc6#ICI\oHF@�LBCIK4 � |Cv=v.�H6#BCD=oQ43BC6�?A6#BC4�U
2c6#B\obBCD~?A6#2co=�1[Jb�`oc6�SOIC;pobBC836=|�0a17j.6#BK876HMY2chEICJN<76#8 SOIC;pobBK876 GQ6HM�476#8 4[B\6 h=e[obBC2bJ�<36#8Ën�B\DE83;=I\6�G.B\6#436HM
BC8 6#I\6H�`ocM�BC2�J�<76YD=6HGL;=83476#ICo:13834�43;=8[8 6#8�ob2ce[Mb6#J�<76#8[4�476#> n7B\DE83;=I\o Î@ei4313M�J�<i�5Mb6#B\?A6HMqg=6HM�2bo��;pMb�@oH|
�aB\6HMb?A6#B[G%B\M�4�476HM{9�6#2c6HobBC>Ye[13IC2Q4317M�JN<yP{} EXn`U'Ar;pococ6HM�� � � �qPLx=x��L13834�6#BC836#8 � ��� >�BC476HM�2cob;=8[4
;=17j*43BC6:M�138[4 � > IC;=83D=689,6#BCob1387DÏ�#13MaVX;=>Ï>)6HMb6#I\6H�`ocMbhE83B\�yD=6HD=6H?A6#8'| z B\6#2a?�6HG%B\Mb�`o��#132b;=>Y>Y6#8
>YB\o{6#BK876#> vHx=x���0%?[2bJ�<[IC1�W=G.BC436HM�2cob;=834u;=> �O83476X4[B\6#2c6HM.9�6#B\ob1387D)6#BK876:9�6#4[17�@obBChE8�476#2.S�6HD=6#IC2
g=hE8 � @ ;=17j � F � @�| z BC6#2Y6#8@ob2ce3M�BCJN<�o�476#> 9�h=DEB\�`e�6HD=6#I%476HMyPLRTS/B_^@UW0a132bIC6#2c6#J�<3BCe[2H|�>�6#B\oc6HM�<3BK8
G.B\MN4�43;=4313M�J�< 43B\609,6#B\ob1[87D�BK8�6HM�2boc6HMuV!�;=<76HM�1[87D�BK>)eA6#43;=87�HM�BCJN<�obBCDÏ;p?3D=6#2bJN<3I\hE2b2c6#8,F�GL;=2rjN�17Ma4[B\6
2b;=17?A6HMb6 �<%?A6HMbocM�;pDE1383D!436HM.2bJ�<[876#ICI\6#8u9.6#2c6HobBC>)e[1[IC2c6q87h=oWGQ6#8343BCDYBC2coH|
z B\6:9,6#B\ob1383D=6#8:jN�17M54[B\6Og=6HMbDEIC6#BCJ�<32bG/6#BC2b6QIC;=83DE2b;=>)6#8m³�´#µaU'13834 v�U�G.B\Mb6dUW�L132�n�B\DE83;=IC6/>��132�2c6#8:83BKJ�<@o
oc6HM�>YBK83B\6HMbo{GQ6HM�476#8'|SC%�17M%43;=2qn3P:9,UTn�B\DE83;=IL�13?�6HMN83BC>Y>�o{6#BC8�SQ� � � �=wÏ�L132cocM�6#B\?A6HMm� 2bB\6#<36 Ê SQn �=�pÌl�
43;=2/��Mb6#BC?�6#8)436HM�9,6#B\ob1[87DE2c�p;pe[;p�#B\o��;poO138[4Y43B\6F<a>:GL;=8343IK1387Dq476#2OS�6HD=6#IC2/g=hE8 � @�;=13j � F � @�| z BC6
1383BK43B\Mb6H�`obB\hE83;=I5;=8�476#8~h=e3obBC2bJN<76#8��OI\6#>Y6#8�oc6#8i;=8[ICB\6HD=6#83476#8kh�476HMqg=hE8iBC<3836#8�D=6#ICBC6Hj®6HMboc6#8�n z 0�U
13834 v�U�G.BCMb6�n�B\DE83;=IC6%GQ6HM�476#8y6H?A6#87j ;=ICIC2L>YB\oL6#BC836#> S/� � � �=w)G.BC6#476HM{�#1y?[BC43BCMb6H�@obBChE83;=I\6#8 g=6HMb6#BC8@oH|



����� ��*���*,	�������6�:��"�* ����-�	 � �

RX

RX

RX

TX

RX

TX

optische
Bauelemente

bidirektional-
unidirektional
Wandlung

Leitungstreiber
Resetimpuls

Leitungstreiber
SCL

aktiver
Pull-Up

aktiver
Pull-Up

aktiver
Pull-Up Schnittstelle

zu CIP-Lage

D
a

ta
m

a
te

 2
x
5

p
o

lReset

SCL

SDA

1-wire

0.?[?[BCIC431[87D � |CvHx�sA�LI\h`J��`2�J�<3;=I\oc?fBCIC4�6#BC876HM.V:;pMboc6X476#2aP z 0�U�R]8@oc6HMbjl;=Jd6=|

0.?[?[BCIC431[87D � |Cv=vps��/6#BK432c6#B\obB\D=6X0a832bBKJ�<@o{6#BC876HMaP z 0�UWVX;pM�oc6=|

ArI\6#BCJN<7�H6#B\obB\DmG.B\M�4�476HM�S�6HD=6#I,;=13JN<u<3B\6HMLg=hE8 � @ ;=13j � F � @ ;=83D=6He[;OW=oH| z 17M�JN<u43B\6�@�6HMbG/6#8[431387D
;=IC2Q?[BC43B\M�6H�@obB\hE8[;=I\6HMcUW13834[B\Mb6H�`obB\hE83;=I\6HMy>i;=834[I\6HM�BC2coQ6#BC8u�OBK832b;poc�q;=IC2h9,6#BCob1387DE2cocMb6#BC?�6HML<3B\6HM Rc6#47h�J�<
83BCJ�<@oX>��h=DEICBKJ�<'F�4[;u43B\6)?[BC4[B\Mb6H�`obB\hE83;=I\6Yn`6#B\oc6Y476#2���M�6#B\?A6HM�2q8@13MX>YB\o � >Y0Í>Y;�^7BC>Y;=IC6#> n`ocMbhE>
2ceA6H�#BdX[�#B\6HMbo BC2coHF/4[B\6�6#B\D=6#8@obICBCJN< D=6He[1�ÉA6HMboc6~1[83BC43B\M�6H�@obB\hE8[;=I\6�n`6#B\oc6=FQG/6#ICJN<76 jN�13M � xÏ>Ï0 n`ocMbhE>
2ceA6H�#BdX[�#B\6HMbo�BK2coHFf;p?A6HM%BK8�9.BKJ�<@ob1387D 436HM.h=e3obBC2�J�<76#8~�L;=132coc6#BC876�D=6#2bJ�<[;=I\oc6HoqBC2coH| z 6HMq0%8[2bJ�<3IK1�WY6#B_U
876#2{GQ6#B\oc6HMb6#8�SQ� � � �=w >YB\o{476HM.6#BC87�#B\D=6#8�0a17jlDE;p?A6X476#2F9,6#BCob1387DE2cocMb6#BC?�6HMN2QBK2co�;=132.S�6HD=6#I\D=ME�1383476#8
83BCJ�<@or>��h=DEICBCJN<'s�436HMr;=IK2%43BCMb6H�@obBChE83;=I\6HM�>i;=8343I\6HMq;pMb?A6#B\oc6#83436��L;=132coc6#BC8 ICBC6Hj®6HMbo%?A6#B5x�F � >Y0 95;=2co
6#BC876#8�9�EF>�UWS56HD=6#Ifg=hE8 � � x�>�@�| z B\6%n7J�<3;=I\ob2�J�<@G/6#ICIC6�476#2*1387D=6Hef1�É�6HM�oc6#8Y1383BC4[B\Mb6H�`obB\hE83;=I\6#8��OBC8�U
DE;=87DE2ÏICBC6HD=oY;p?�6HMÏ?�6#B%w � xi>�@mF*GQ;=2 BC8 476HM 0%8@G/6#8[431387D�;=IC2 >i;=8343I\6HMY�#13M/@�6HM�>)6#BC4[1387D�476HM
9Y�13J��@�=h=e3eA6#IC2�J�<3I\6#BCj®6.4[B\6#8�or� 2bB\6#<76r0%?3?[BCIC4[1387D � | � �N| <%> 6#BC836.DE17oc6:n�B\DE8[;=I�;@1[;=ICB\o��;po��#1�6HMbMb6#BCJN<76#8'F
2bBC834�83BC6#476HMbhE<3>YBCD=6ÏSO13IKIC17e7U+>�BC476HM�2bo��;=83476!8��h=obB\D7F54[B\6Y43B\6 9�6#B\ob1387DE2b��;pe[;p�#BCo��;po�2bJN<3876#ICI/;=1 �f;=476#8
13834 2ch�jN�17MX2coc6#BCIC6 n�B\DE83;=I ��;=87�=6#8 2ch=MbD=6#8'| z B\6#2X6HM�<��hE<@o:BC> Aa6HD=6#87�#13D�R]6#43h`JN<�476#8 9�Eh>�UWS�6HD=6#I
476#2�S/� � � �=w`F�476HM�?A6HMb6#B\ob2Lo Î@e[BK2bJ�< �px=xÏ>�@ ?A6#BA6#BC836HM�9�;=2co{g=hE8 � >Y0 ?A6HocM��;pD=oH|[0%?[<3BCI\jl6r2bJ�<3;�ÉAo
<3B\6HM!6#BC8 ;p�`obB\g=6#2ÏS/13ICI_U=<%e �OI\6#>)6#8@o�9��%Prv#w�� � g=hE8�FZ¸lÄ�¿BIpÈ ��¿bÁH·�ÄfÃp¹\Ã � P�|{n`eA6H�#BdX[�#B\6HM�om;=IC2Ï³ ´ µ



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

IEÁNÁN¿d¹C¿dÈ I=Ç�ÃpÈr?A6#IC;=2coc6Hoq43BC6#2c6HMqn7J�<3;=I\oc�`Mb6#BC2a6#BC836m;=87D=6#2�J�<3I\hE2�2c6#876�9,6#B\ob1[87D�BK> 9�Eh>�U �A132cob;=8[4~>ÏB\o
� � ��� 0�D=6HD=6#8 � � F � @m|��Q6#B76#BC876HM*eAhE2bBCobB\g=6#8Ïn�B\DE83;=I �f;=87�=6LG.B\M�4!476HM/SO13ICI\U=<.e n`ocM�hE> ;=17j � F � >Y0
6HM�<��hE<@oHF=?[BC2�436HM*S56HD=6#I[476HM�9,6#BCob1387Dq>YBC83436#2coc6#832 � F¼�u@ 6HMbMb6#BCJN<�o*<3;po�h�476HM*43BC6L0a832cobBC6HDE2cD=6#2bJ�<@G.BC87U
43B\D=�=6#BCoZ1[8�oc6HMOx�F ���

���
2bBC87�`oH| z 13M�J�<Y�/BC832b;poc�{476HM*;p�`obB\g=6#8 SO13ICI\U=<.e!�OI\6#>Y6#8�oc6{6HMbM�6#BCJ�<@oO>Y;=8!6#BC836#8

9�EF>�UWS56HD=6#Ifg=hE8 � � xX>/@�?A6#B�6#BC876HM*0a832cobBC6HDE2c�H6#B\o���I\6#BC876HM�v � 2HF=D=6#>Y6#2b2c6#8Y;=8)6#BK876#> � > IC;=83D=6#8
VX;p?A6#IÂ| �A13>T@�6HMbDEI\6#BCJN<'s343B\6 z ;=176HM%6#BC876#2{�LB\ob2�?A6#BA6#BC836#> � x)�`�%�:³ ´ µaUW��;p�@o.BK2co � x � 2d|

0%?3?[BCIC4[1387D � |Cv � sA�/Î@e[BK2bJ�<76q³ ´ µaU=CZIC;=87�=6X>YBCoF9�;=2coc�p;pe[;p�#B\o��;poa13834u;p�`obB\g=6#>�S/13ICI_U=<%e,|
z B\6#2c6HM 9�Eh>�UWS�6HD=6#IkICBC6HD=o 436#17obICBCJN< 1[8�oc6HM 476HM�n7J�<3;=I\ob2�J�<@G/6#ICIC6�476HM ³ ´ µrUTn`eA6H�#BdX[�p;pobB\hE8�g=hE8
x�F � @��	��Ê SQn7x=xpÌ�F743;=2Q?�6#436#17oc6Ho ���px)>�@�?A6#B � F � @ @��
�/|�V.6#136r�56#2cob2{BC>Í0qn`RbP/U=9�;p?Ah=ML�.6#BC436#I_U
?A6HMbDYIC;=2b2b6#8u43;pD=6HD=6#8k;=13j56#BC836�PQRTS/B_^`UTn�J�<3;=ICob2bJ�<@G/6#IKI\6rg=hE8�JH;�|��px=x >�@ 2�J�<3ICBC6�W=6#8�Ê 9/�hEx=xpÌ�|

�! ��  �� � 0 �1A � 2<0 *!(

z B\6OBC>�g=h=M�ICB\6HD=6#83436#8�n`Î�2coc6#> 6#BC87D=6H?f;=17oc6O�L;=Jb�`e[IC;=876/g=6HMb?[BC8[476Ho,43B\6/PLS#<�UWV:;pMboc6O>YB\o,436#8�CZB\?A6HMcU
VX;pMboc6#8:jN�13M,43B\6�jN�1387j@V:;=>Y>)6HM�IC;pD=6#8�BC8q476HM��3È Ip¸®¹C¿dÈ�K !%Ã ��
E|�n7B\6*2coc6#ICI\o,4[B\6y@�6HM�2ch=MbDE1[87DE2b2ce[;=8[8@1383D=6#8
jN�17MX43B\6Y�/I\6H�@ocM�hE83B\��>)h`4[13I\6:?A6HMb6#BCoX13834~g=6HMboc6#BCI\o�43B\6Ïn�B\DE83;=IC6m�HG%BC2bJ�<36#8i476#8�6#BC83�H6#IC876#8�VX;pMboc6#8,|
�aB\6HMb?A6#B.G%17M�476 >�6HMbo�;=17j:2b;=13?�6HM�6�n�BCDE83;=I\jN�13<7M�1383D�D=6#I\6HD=oHs�43B\6 47h=e3eA6#IC2c6#BCobB\D=6kS/IC;pobBC876~ICB\6Hjl6HMbo
4317MNJ�< 6#BC876%}~;=2b2c6#IK;pD=6a6#BK876a4[B\Mb6H�`oc6%}~;=2b2c6Hg=6HMb?[BK83431387D�;=ICI\6HML}�h�4313I\6=| z B\6a4[B\DEB\ob;=I\6#8 9,6#B\ob1383D=6#8
� k�g���q m s n g'j6L n=m sOx "Lj n x]prg%tvg4j�� m j=x � m j+g M "�f�� "�s]g%s n g�prt n x]g'j � qrg M�n j "�s�p M���� j m prqrg'j x]g't���� � � � �{g4j+p�fhg's n t��



����� ��*���*,	�������6�:��"�* ����-�	 � �
;=17j'476HM/�L;=Jb�`e[IC;=836a2bBK834�Rc6HG/6#BCIK2O>YB\o �=� � � D=6HD=6#8 � � @ D=6H�Hh=D=6#8,|3n�h�2bBC8[4Y4762Xf83BC6HMboc6.S�6HD=6#I[?A6#B
83BCJ�<@oqg=hEICIC2bo��;=8343B\Dy?A6#2co=�13J��@oc6#> n`Î`2boc6#> D=6#2bBCJN<76HMboH|�0aICI\6Ïn`e[;=8[8@1383DE2cg=6HM�2ch=MbDE1[87D=6#8 G/6HMN476#8i>YB\o
vHx=x�8 C5UWVq6HM�;=>ÏB\�@�=hE8[476#832b;poch=Mb6#8Ë43B\Mb6H�`oY;=8Ë476#8ËSOIC;pobBC836#832coc6#Jb�`g=6HMb?[BK83476HM�8 D=6H?[ICh`J��@oHFQ13>�43B\6
0%132b?3Mb6#B\ob1383D�g=hE8 PQMbhE2b2cob;=IC��138[4uSOBCJ��`17e��#1�138@oc6HM�47ME�13J��=6#8�13834y6#BK876X2b;=17?A6HMb6)@�6HM�2bh=MbDE1387DYj��17M
;=ICI\6rn7J�<3;=I\ob1[87DE2cD=M�17e[e�6#8Ï�#1�D=6HG��;=<7M�I\6#BK2coc6#8'| z 6HM��a�O9%0�UW��;p�`oQg=hE8�vHx�F � }~�%�qG.B\M�4Ï?�6HM�6#B\ob2/;=13j
476HMQPLS#<�UWVX;pM�oc6.BC>)eA6#43;=87�HMNBCJ�<@obB\Dq;p?3D=6#2bJN<3I\hE2b2c6#8,| V%;=JN< 436HM�<%>�GL;=8343IC1383DrBK8Y���F9,UWS56HD=6#I[G.B\M�4
43;=2X��;p�@ob2bBCDE83;=IO>YBCoq6#BC876HM��r136#ICICBC>)eA6#43;=83��g=hE8©JH;�|�wpx ��;=17jL43B\6Y6#8@ob2ce3Mb6#JN<76#83476 �Q;=J��@efIC;=876dU
9,6#B\ob1383D D=6HD=6H?A6#8'| z B\6#2c6Y>ÏB\o%6#BK876HMqRT>Ye�6#4[;=87��g=hE8 v � x � ?�6HM�6#J�<3876Hoc6�9�6#B\ob1387DuBC2coq;=8 ?A6#BC476#8
�O83476#8 >YB\o6R]6HGQ6#BCIC2av � x � ;p?3D=6#2bJ�<[I\hE2b2c6#8'F�2ch)43;OW!43B\6aS5hE2�B\obB\hE8y476HM�PLS�<.UWVX;pMboc6q;=IC2Q�5;p�`oB;`176#ICI\6
�=6#BC876#8��/BC8 �f1 W�;=17j�43B\6�n7B\DE83;=I�;`13;=ICB\o��;poX436#2:��;p�@ob2bBCDE83;=IC2m;=17j{476HMm�L;=J��@e[IK;=876 <3;poH| z B\6 CZB\?A6HMcU
VX;pMboc6#8kD=Mb6#B\jl6#8k43;=2a��;p�@ob2bBCDE83;=I5<3h`JN<7hE<3>YB\D ;p? 1[834�2coc6#ICIC6#8k2chE>ÏB\o.�=6#BC836:GQ6#B\oc6HMb6�9�;=2coajN�13M%43B\6
�5;p�`obI\6#B\ob1383D!4[;pM#|

0%?3?[BKIC431387D � |Cv � sf0a832bBCJN<�o�436HM.�L;=Jb�`e[IC;=876=|
z BC6k�L;=Jb�`e[IC;=876 � 0%?3?[BCIC4[1387D � |Cv � ��2coc6#ICI\o�47Mb6#Brn`e[;=838`1387D=6#8 �#13M @�6HMbj��17DE1383D7s*U � @ �yvX0 j��17M
43B\6�S�6HD=6#I\GL;=8343IK1387D 436#2.V%RT}�UW��;p�@ob2bBCDE83;=IC2HF � � @�� � 0 j��17Mr43B\6m�%;=17e[ob2ce[;=838`1387DE2cg=6HMN2ch=MbDE1387D
476HM��/I\6H�@ocM�hE83B\��>)h`4[13I\6)13834 �X��@ �uvX0ÍjN�13M:476#8ª��Mb6#BC?�6HM�476#2:��;p�@ob2�B\DE83;=IC2m476HM!P{S�<.UWVX;pMboc6=|
z BC6ÏeAhE2bB\obB\g=6#8©13834ª876HDE;pobB\g=6#8 n`e[;=8[8@1383D=6#8iGQ6HM�476#8ª;=132:�HGQ6#BQD=6HocMb6#838@oc6#8 > BKJb��IC1387D=6#8�6#BC876#2
V.6Hoc�HocM�;=8[2cj®h=MN>Y;poch=M�2Z476HMZ��M�;=BKI\6HMcUW�Qh#^:6HM��H6#17D=oH|=�QBK25;=17j3436#8:�QME�13J��=6#87DEI\6#BCJN<7M�BCJN<�oc6HM�476HM�eAhE2bB\obB\g=6#8
n`e[;=838`1387DE2cg=6HMN2ch=MbDE1387DrBC2co�43BC6Q�L;=Jb�`e[IC;=836�jN�13M�6#BK876#8!43B\Mb6H�`oc6#8)0%8[2bJ�<3IK1�Wq;=8)476#8)��MN;=832cjlh=M�>Y;poch=M
D=6H6#B\DE876HoH| z 6HM���MN;=832cjlh=M�>Y;poch=M�BC2coL2ch�G/hE<3I�e3MNBC>��;pMcU�;=IC2L;=13J�<u2b6H�`138[4��;pM�2c6#B\obBCD�>YB\o�n�JN<3>)6#I\�#2bBKJ�<76dU
M�1387D=6#8yg=6HM�2b6#<76#8'F3GQh=?A6#B'8@17M%43B\6qS*M�BK>��;pM�2bBCJN<76HM�1383D�g=hE8k;=1�W=6#8u�#17D[�;=87DEIKBCJ�<�BK2coH|





� �������	��

�

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

V%;=JN<Y476HMO�Q6#2bJN<7Mb6#B\?[1[87Da436HMQn`oc6#176HM�<[;pM�47GL;pMb6LG.B\M�4!BC8!43B\6#2b6#> VX;pe[B\oc6#I743BC6{n`h=jloWGL;pMb6.436HM/n`oc6#176dU
M�1387Dug=h=MbD=6#2boc6#ICI\oH| z 6HM��`17M��H6#8 �<.?A6HM�2�BCJ�<@oy�17?A6HM:43B\6Y0a87jlh=M�476HM�1[87D=6#8i476#2X�Q6#8`17oc�H6HM�2�j®hEICD=oX6#BC876
�OBC87j��13<7MN1387DrBC8Ï43BC6.BC8@oc6HM�876%SOMbh=D=M�;=>Y>Ï2cocM�17�`ob17MO476#2Q}~B\�@M�h`JdhE8@ocMbhEICI\6HMN2H|��OBK876.�Q6#2bJ�<3Mb6#B\?[1383D:476HM
C31387�`obB\hE876#8�?�62X�83476Ho.2bBKJ�<~BC8�0a83<3;=87DuPaFA43;=2.�=hE>Ye[I\6Hococ6!S*Mbh=D=M�;=>Ï>�BK>�0a83<3;=87D z |,n�JN<3ICB\6�WpU
ICBCJ�<�G.B\M�4�87h`JN<©4[B\6Ï�Q6#8@13oc�H6HM�2bJ�<[83B\ocob2coc6#ICIC6Ï6HM�IW�;=13oc6HMbo�138[4�476HMm�/6Hjl6#<3IC2�2b;poc� �#13MmVqhE8@ocMbhEICIC6Ï476HM
PQRTS/B_^`UW0%132�I\6#2c6#J�<[B\e[2Q43;pMbD=6#2coc6#ICICoH|
z BC6*0%132�I\6#2c6*476HM��56#>)eA6HM�;pob17MN2c6#832ch=Mb6#8rD=6#2�J�<3B\6#<@o�D=6HocM�6#838�o5g=hE8X476HM�n�oc6#176HM�1387D�436HM�PQR]SOB_^`UTPL<3B\ef2
�13?�6HM%43B\6q�HGQ6#B\oc6�9rn@U �=�=� n�JN<383B\ocob2boc6#ICI\6=| z ;=2.g=6HM�G/6#83436Hoc6�S*M�h=D=M�;=>Y>�BK2co�BC8�476HM%S*Mbh=D=M�;=>Ï>YB\6HMcU
2ce3M�;=JN<76 P D=6#2bJ�<3M�B\6H?A6#8�13834 BC> R]8�oc6HMN876Hoqj®M�6#B�;=17jQ436HMX�.hE>)6Hef;pD=6Ï476#2X�%6HM�2coc6#ICIC6HM�2rg=6HMbjN�17D=?[;pM#|
V%;=JN<~0a17jlM�17j*476#2aS*M�h=D=M�;=>Y>)6#2aGQ6HM�476#8 83;=J�<36#BC83;=83476HMa;=ICI\6!��6#>Ye�6HMN;pob17M�2c6#832bh=Mb6#8�476HMr;p�`obB\g=6#8
9�;pD=6L;=132cD=6#I\6#2c6#8m13834:43B\6O�56#>)eA6HM�;pob17Mb6#8�BC8X6#BK876 z ;poc6#B`D=6#2bJ�<3M�B\6H?A6#8'|#R]> 9%;=<3>)6#8�43B\6#2c6HM�0.Mb?A6#B\o
G.B\M�4y<3B\6HMN;=17j583BKJ�<@o{G/6#B\oc6HM.6#BC87D=6HDE;=87D=6#8 � 2bB\6#<76ÏÊ z n�x=x�U � Ìl�N|

2 ��� ���! #"%$'&)(*$,+)�!-.(/�

z BC6Ye3Mbh=D=M�;=>Ï>YB\6HMb?[;pM�6#8i9�6HDEBC2boc6HM�476#2!PQRTS/B_^`UW0%132�I\6#2c6#J�<[B\e[2q138@oc6HM�2bJN<76#BC476#8i2�BCJ�<©2ch�GQhE<3IQBC8iBC<�U
Mb6HM%�Q6#476#17ob1[87D ;=IC2a;=13JN<kBC8kBC<7Mb6#>�0%8@G/6#8[431387DE2c?A6HMb6#BKJ�<ug=hE876#BK83;=83476HM#| z BC6��OBK832coc6#ICIC1[87D=6#8u476HM
;=83;=I\h=D=6#8Y0a132bI\6#2b6H�=6Hococ6%2bBC8[4��#1[> �Q6#BC2ce[B\6#I`g=hE8 476HM�9,6#BK2cob1387DE2cjc�;=<3B\D=�=6#BCoZ436HM*VX;=>Y>)6HMO;p?f<��;=87DEB\D
13834��'�hE83876#8i4[17M�J�<[;=132:>YBCoX476HM"��6#BCoXg�;pMNBCB\6HMb6#8'|'R]> Ar6HD=6#832b;poc�u43;p�#1�2�BC834i�/BC832coc6#ICIK1387D=6#8 476HM
9�6#BC<76#83j®hEI\D=6 476HM)}k13ICobB\e[I\6d^�6HM:13834©476HM!S5hEIK;pM�B\o��;po!476HMm4[B\DEB\ob;=I\6#8 z ;poc6#8 2bÎ`2coc6#>Ï;p?[<��;=87DEB\D~13834
G/6HM�436#8u83;=J�<u6HM�j®hEI\D=oc6#>��OBC8@?[;=1yBC8y43;=2.Aa6#2�;=>:ob2cÎ�2coc6#> 83BCJ�<@o�>)6#<7M{D=6��;=8[476HMboH|�>�6#B\oc6HM�<[BC8u2bBC834
43B\6k�/BC832coc6#IKIC1387D=6#8�476#8�;=83;=I\h=D=6#8 0a132bI\6#2c6H�p;=83;=Ia?A6HocMb6dÉA6#834�BC8�476HMu�OBC8@?[;=1�U!13834 ��6#2cocef<3;=2c6
�#17Mu�/6#2bobBC>Y>m1387D 476HM�VX;=>Y>Y6HM�43;poc6#8�?A6#2chE83476HMN2 G%BCJ�<@obB\D7|LRT>
IK;=17j®6#8[476#8��*^`eA6HM�BK>)6#8�obBC6HMb?A6dU
ocM�B\6H? G.B\M�4~43B\6#2r;=17j/43B\6 �<.?A6HMbGL;=J�<`1387Du476HMXVX;=>Ï>)6HMbj 1387�`obB\hE8�M�6#4317�#B\6HMboH| Va;=J�<i0%?[2bJN<3IC1�Wy476#2
�OBC8@?[;=132�2chEIKI7476#>��Q6#8`17oc�H6HMOjl6HM�876HM*6#BK876�6#BC87j ;=J�<36.13834~�17?A6HM�2bBKJ�<@obICBCJ�<36�}ª�h=DEICBKJ�<7�=6#B\o/BC8)43B\6��a;=834
D=6HD=6H?�6#8�G/6HMN476#8'F343B\6:PQR]S�UWV:;=>Y>)6HM.;=13JN<uhE<3876:obB\6Hj®6HM�D=6#<76#83476#2 z 6Hob;=BCICG.BC2b2c6#8y�#1�?�6#4[B\6#876#8'|

� v



��� �������
	���
�� � ����	�� �
����
.� ���  u�#"$���%���'&u(+*6	�������"u* ���F	����.".�

z ;pM�;=132.6HMbD=6H?A6#8�2bBCJN<�;=IC2{�Q6#8@13oc�H6HM%jlhEI\D=6#83476X�/Jb�`e[1387�`oc6qjN�17M�43B\6�n`oc6#136HM�1387D7s
t n�oc6#176HM�1387DY436HM.0%1[2bI\6#2c6H6#I\6H�`ocMbhE83BC� >YB\oLGQ6#83B\D=6#8'F7��IC;pM.4362Xf83B\6HMboc6#8uSOMbh=�H6#4317M�6#8
t 6#BK87jl;=JN<76:�/BC832coc6#ICIK1387D�436HM�G.BCJN<�obB\DE2boc6#8�SZ;pM�;=>)6Hoc6HM
t �'132b;=>Y>)6#83jl;=2b2�1387D!g=hE8�G.BC6#476HMb�=6#<7Mb6#8[476#8y0.?[I �;=17j®6#8
t } �h=DEICBCJN<7�=6#B\o�436HM~n`oc6#176HM�1[87D ;=17j!138�oc6HMN2coc6#> n`Î�2coc6#>Y8[B\g=6#;=1 �#17M�R]8@?�6HocMNB\6H?[83;=<3>Y6 1[834
C36#BC876#BC832boc6#ICIC1387D

�Q6H�Hh=D=6#8�;=13ja43BC6�?A6HMb6#BCob2)43;pMbD=6#2coc6#ICICoc6��%;pM�43GQ;pMb6�j®hEI\D=oY4[;pM�;=132Y43BC6y�Q6HMb6#BCob2coc6#ICIC1383D~jlhEI\D=6#83436HM
C31383�@obB\hE836#8's

t �=hE>Ye[I\6Hococ6/SOMbh=D=M�;=>Y>ÏB\6HM�1387DL6#BC83�H6#IC876HM�VX;=>Ï>)6HMb?A6HMb6#BCJN<76�� 0%132�I\6#2c6#J�<[B\e,F
9�;pD=6=F�VX;=>Y>)6HMd�
t 9Y�13Jb��I\6#2c6#8�13834f��h�476HMh@�6HM�BdXf�#B\6HMb6#8yg=hE8��/BC832coc6#IKIC1387D=6#8
t 2b6H�@obB\hE8[2cG/6#BK2c6#2h@�6HM��;=83436HM�8ug=hE8 z BC2b�@M�BK>YBC83;poch=M�2�J�<@G/6#ICIC6#8
t n7BCJ�<76HMN8yg=hE8��OBK832coc6#ICIC1[87D=6#8 BK8y6d^`oc6HM�836#> C�9�0qn��.UTn`eA6#BCJ�<76HM
t n�oc6#176HM�1387D!476#2{;=83;=ICh=D=6#8uVX;=83;=IC2HF��#132��;poc�#ICBCJ�<36#2{�%BCICjl2ce[Mbh=D=M�;=>Y> �#17M{2bJ�<[876#ICI\6#8�VX;=>Y>)6HMbU
�=hE8@ocMbhEICIC6

t >Ï;=8@176#IKI\6#2{0%1[2bIW�hE2c6#8u6#BK876#2.n`h=jlo]UT���%;pM�47UW9�6#2c6HoaRT>Ye[13IC2c6#2
t 4[B\Mb6H�`oc6X�OBC87DE;p?A6rg=hE8�³@´�µaUW�Q6Hjl6#<3I\6#8

2 � � ��$'".-.$ � � ����(*$,+)�!- &)( ��� ���X$'" ��"%��
A$'" ����(*$ �

�A13>�g=6HMbGQ6#83476Hoc6#8�}kB\�`Mbh�JdhE8�ocM�hEICI\6HM/SORcPqv#wOCZ� ���:g=hE8?G ¸ÂÁHÈcÃ#Ád·@¸ » �f¿�Ád·�ÄfÃ=¹_Ã � P �NÄfÁ
	3BC2coO6#BC876%1[>!U
j ;=87D=Mb6#BCJN<76�13834 IC6#BC2cob1387DE2�2cob;pMb�=6i�O8@oWG%BCJb��IC1387DE2�13>)D=6H?[1383Dª}~S�950%� jlMb6#Brg=6HMbjN�17D=?[;pM Ê }k��x=x=Ì�|
�LBCIC4 � |Cv©�H6#BCD=ok6#BC836�oWÎ`e[BC2�J�<76 0.M�?�6#BCob2ch=?A6HM ���;=J�<36=|�RT8 @�6HMb?[BK83431387D >ÏB\ok476#> }~BCJdMbh�J�<3B\e R]8�U
PLB\MNJH13B\o]U z 6H?[17D=D=6HMLRbP z �p;=838�6#BC8y}~B\�@M�h`JdhE8@ocMbhEICI\6HM{2ch�G/hE<[I'BC8 436HM�0%8@G/6#8[431387DE2b2�J�<3;=I\ob1[87D:e3M�hpU
D=M�;=>Y>ÏB\6HMbor;=IC2r;=13J�<�BC8 �/J�<@oc�H6#B\oX476HMqS*Mbh=D=MN;=>Y>Y;p?[IC;=13jr�17?A6HMbGQ;=JN<�oq138[4��=hE8@ocMbhEICICBC6HMbo%GQ6HM�476#8,|
z B\6yBC8�476HMmg=h=M�ICBC6HD=6#83476#8ª0.Mb?A6#B\o:6#8�o G.BCJb�=6#ICoc6kn`h=j®o GQ;pM�6�G%17M�476Ï1[8�oc6HM!43B\6#2c6HM�<a>)D=6H?[1387Dk6#8�o]U
G.BCJ��=6#I\o.138[4 D=6Hoc6#2boc6HoH|
z B\6)?A6#BC476#8 �H6#8@ocM�;=I\6#8©n7J�<383BCocob2coc6#ICI\6#83>Yh`431[I\6�476#2mPQhE8�ocM�hEICI\6HM�2HF'43BC6/<rn�0a9Z�u1]UTn�J�<[83B\ocob2coc6#ICIC6=F,BC8
13832b6HMb6#> C3;=ICI�9rn@U �=�=� FO138[4ª436HMY³ ´ µaUW}~;=2coc6HM G/6HM�436#8 4317M�JN< �/6#2�J�<7Mb6#BC?�6#8 BK8�oc6HM�836HMY9�6HDEBC2coc6HM
g=6HMbGL;=I\oc6HoH| z B\6/<a8@oc6HMbjl1[87�@obBChE876#8'F'GQ6#ICJ�<76 43B\6#2c6)9�6HDEBK2coc6HM:?A6#43B\6#836#8'F'2bBC834 43;=<76HM�BC8�476HM:<3;pMN4�U
GL;pMb6#83;=<76#8 SOMbh=D=M�;=>Y>YBC6HM�2ce3M�;=JN<76uS*RbP/UW0a2b2c6#>�?[I\6HM)D=6#2bJN<7M�B\6H?A6#8'|yC%�17M)6#BC876yg=6HMb6#BK87jl;=JN<�oc6k�O8@o]U
G.BCJ��`IK1387Di13834HC76#<3I\6HM�2�13J�<76~BC> SOMbh=D=M�;=>Y> G.17M�436�;=17j��17?A6HMbD=6Hh=M�43876Hoc6�C31387�`obB\hE876#8�BC8 6#BC836HM
�%h`JN<32ce3M�;=JN<76�G.B\6yP g=6HMb�#BCJN<�oc6HoH| z ;=4313M�J�<ªIW�;OW=o!2bBCJ�<ª476HMm�=hE>)e[I\6Hococ6yS*M�h=D=M�;=>Y>YJdh�476y>YB\o�436HM
Y�� L
	�� � e � s�pr�2g'j+t m q�L�
bs�w=i]j "�s
" ~ t�	 t�
bs�w=i]j "Ls " ~ t�� g'w%g%pr�2g'j � j m s�tvfhp nvn g'j



� ��� � ��"����h"���� � �'�#"�� ���! u�:* � �%��"���� �h��	�"��:
 
6�#"�* ���

0.?3?fBCIC431383D � |Cvps[0a832bBCJN<�o%476HM.}~S�9�0a���O8@oWG.BKJb��IC1387DE2b1[>)D=6H?[1387D7|

g=6HMbjN�13D=?[;pMb6#8)�O8@oWG%BCJb��IC1387DE2�13>)D=6H?[1383D%BC8!�OJN<�oc�H6#BCoO;=17jDC36#<3I\6HM*4317MNJ�<32b1[J�<76#8'FpG��;=<3Mb6#834!;=ICI\6�n`ob;�U
ob132cMb6HDEBC2boc6HMQ476#2LSOMbh=�H6#2b2ch=M�2m�17?A6HMb?fICBCJb�`oOGQ6HM�476#8��'�hE83876#8'| z B\6rg=6HMbG/6#8[476Hoc6#8 C31387�`obB\hE876#8y2bBC8[4ÏBC8
0%83<[;=87D P ;=17jlD=6#ICBC2coc6HoH|
n`h�GQhE<3I`43B\6*6#BC83D=6HD=6H?�6#836#8�;=IC25;=13J�<!43BC6O;=132cD=6#I\6#2b6#876#8�>�6HM�oc6=F�6#8@oWGQ6#476HM�g=hE> ��6HMN>YBC83;=I�h`476HM5g=hE8
476HM�0a132bI\6#2b6H6#I\6H�@ocM�hE83B\��F,> �132b2c6#8ig=h=Mm476HM8>�6#B\oc6HMbg=6HM�;pM�?�6#BCob1387Dk4[17M�J�<�476#8�SOMbh=�H6#2b2ch=M!BC8i43;pj��17M
?�6#2bobBC>Y>�oc6#8�n`eA6#BCJ�<76HM�?�6HM�6#BCJ�<76#8y;p?3D=6#IC6HD=o.GQ6HM�476#8'|3�aB\6HMb�#1yDEB\?[o{6#2.>)6#<7M�6HMb6X}ª�h=DEIKBCJ�<7�=6#BCoc6#8's

t 5 �`��±5��¦+	��@ # �¦[�p¡l£"���@�p£����F7L� 3 ��¯ 3 ±*��¡ ��°5�`� BC2cor83BCJN<�o��O�1[J�<@obB\D7F�4[;=2%?A6#476#13oc6Hoa43BC6 z ;�U
oc6#8�GQ6HM�476#8�;=13JN< hE<3876Y;=83IKB\6HD=6#834760@�6HM�2ch=MbDE1[87DE2b2ce[;=8[8@1383D�D=6#<[;=I\oc6#8'F'6HMX138@oc6HMboc6#BCI\oq2bBKJ�<
BC8�476#8 ¶LÈcÃ �=È IpÀ!À�K%138[4i476#8 �0I=ÇW¿HÄ7½�»7¿H¸ ÁH·�¿dÈ�|�R]> SOMbh=D=M�;=>Y>Ï2ceA6#BCJ�<76HMXBK2coX476HM!PLh`476)j��17M
476#8 S*M�h=�H6#2b2ch=Mb?A6HocM�B\6H? ;p?3D=6#I\6HD=oH|/S*M�BC83�#B\e[B\6#ICI�BK2co�6#2m�HGL;pMÏ>��h=6HDEICBKJ�<'FZ43;OW�476HM)S*Mbh=�H6#2�2ch=M
2c6#BC836#8 6#B\D=6#876#8 S*M�h=D=M�;=>Y>Y2ceA6#BCJN<76HMY>)h�43BdX[�#BC6HMboHF�4[B\6#2!G.B\M�4 ;p?A6HMY;=132)2bBKJ�<76HM�<36#B\ob2]UX13834
h=MbDE;=83BK2b;pobB\hE832coc6#JN<383BC2�J�<76#8?AaME�138[476#8Ï83BKJ�<@oQ4313M�J�<7D=6Hj��13<7M�oH| z 6HM z ;poc6#8[2ceA6#BCJ�<76HM{BC2bo/6#BC8 D=6dU
ocMb6#838@oc6HM�n`eA6#BCJ�<76HM�?[I\h�Jb� >YB\o ��� w©�OBC8@ocM��;pD=6#8'| z B\6#2 BK2coY�#1�G/6#83BCD7F/13> 43B\6 z ;poc6#8�;=ICI\6HM
PQR]SOB_^`UW0a132bI\6#2c6#JN<3B\e[2/�#1u2ceA6#BCJN<76HM�8'FbR]6#43h`JN<u;=132cMb6#BCJN<76#834yjN�17ML�`IC6#BC876=F�G/6#8[B\D!g=6HM��;=83476HM�IKBCJ�<76
z ;poc6#8'| z B\6{��6d^�ob;=132cDE;p?A6{476#2ZS*M�h=�H6#2b2ch=M�2�83;=JN<!6#BC876#> V%6#132cob;pMboZ6HMbjlhEI\D=o�;=132�43B\6#2b6#> n`eA6#B_U
J�<36HMboc6#BCIÂ| z B\6roWÎ`e[BC2bJN<76X0a87�#;=<3I�DE;pM�;=8@obB\6HMboc6HMrn7J�<7Mb6#BC?7UT��9,6#2c6H�HÎ`��I\6#8yICB\6HD=oL?A6#B�vHx=x=x���Î@��I\6#8
jN�17M�476#8�SOMbh=D=M�;=>Y>Y2be�6#BKJ�<76HM�138[4�vHx=x�| x=x=x ��Î`��I\6#8yjN�13M�476#8 z ;poc6#832ceA6#BCJN<76HM#|

t 5 �`��±5��¦+	��@ # �¦[�p¡l£"���@�p£�� � ����¯ 3 ±*�`¡ �p°��`� BK2co.6#BC8~2cob;pobBC2�J�<76HMq9.0a}�UTn`eA6#BCJ�<76HMr>YB\o � w=�
n`eA6#BCJN<76HMb�H6#ICI\6#8,F#G/6#IKJ�<76�;=17j � n�e�6#BKJ�<76HMb?��;=87�=6Og=6HMboc6#BKI\o�2bBC834y� 2bB\6#<76 z ;poc6#8�?fIC;poco.Ê }k� ����UWx=Ìl�N|
V%h=M�>Y;=I\6HMbGQ6#BC2c6�>m1�Wi?A6#BC> 0a47Mb6#2b2�B\6HMb6#8 6#BC876HMyn`eA6#BCJ�<76HM��H6#ICI\6yDEI\6#BCJN<7�H6#B\obB\Di43BC6�?A6#8`17oc�Hoc6



�{� �������
	���
�� � ����	�� �
����
.� ���  u�#"$���%���'&u(+*6	�������"u* ���F	����.".�

n�e�6#BKJ�<76HMb?f;=87�i;=87D=6HD=6H?A6#8 G/6HMN476#8'F�?�6#BQ476#> 0a47Mb6#2b2c?A6HMb6#BKJ�< ��x�U ��C�� 476H�#BC>Y;=IÂsLv=v � U�v � �=�
BK2coa4[B\6#2�R]6#47h�J�<�8[BCJ�<@oq8��h=obB\D7F'43;�6#BC8 �A17D=M�B_Éª;=17jO43B\6#2b6m0a47Mb6#2b2b6#8~BK8/Rc6#476HM:n`eA6#BCJN<76HMb?[;=87�
;=13j%43B\6#2�2c6#I\?A6#8 n�e�6#BKJ�<76HMb�H6#IKI\6#8��#13D=Mb6#B\jloH| z B\6#2b6HM n`eA6#BCJ�<76HM�?�6HM�6#BCJ�<©G.B\M�4ª�#13> ��G%BC2bJ�<36#8�U
2be�6#BKJ�<76HM�8y6#BK876#2�SZ;pM�;=>)6Hoc6HM�2�;poc�H6#2%j��17M{6#BC836#8�PQRTS/B_^`UTPL<3B\e�?A6#8@17oc�Hom� 2bB\6#<76X138@oc6#8f�N|

t 5 �`���@­ ���`��£5� �F7L� 3 ��¯ 3 ±*��¡ ��°5�`� <3;poa6#BC876�ArM��h{W=6!g=hE8 � x��=w �QÎ`oc6#2q13834k6#BC876m0%87�#;=<[I
DE;pMN;=8�obB\6HM�oc6HMXn7J�<7Mb6#BC?7UT��9,6#2c6H�HÎ`��I\6#8�g=hE8ªvp| x=x=x�| x=x=x�| z ; 6#BC8��=hE>Ye[I\6Hococ6HMXn�;poc�m�/BC832coc6#IKIC138�U
D=6#8ËjN�13MY43B\6uD=6#2b;=>�oc6�PLRTS*UW0%132�I\6#2c6H6#I\6H�`ocMbhE83B\� � xE�pxªn`eA6#BCJN<76HMb�H6#ICIC6#8©?A6#8��h=obBCD=o�� � 9�;pD=6#8
^ �=� 0a132bIC6#2c6#J�<3BCe[2X^ v � z ;poc6#8@?@Î`oc6#2 � � xE�px��QÎ`oc6#2N�:�A�hE83836#8ª;=IKI\6 �/BC832coc6#ICIK1387D=6#8i47h=M�o
;p?[D=6#I\6HD=o.GQ6HM�476#8'| z 6HM �A17D=M�B_É~;=17j�4[B\6#2c6#8kn`eA6#BCJN<76HM{6HMbjlhEI\D=o)�17?A6HM�476#8�³ ´ µaUW�L132H|

C%�17M�6#BC836q6#BC87j ;=J�<76 �'17h=M�438`1387D!476HMan`eA6#BCJN<76HMb?A6HMb6#BCJN<76q476#2{6d^�oc6HM�876#8�C�950rn��.UTn`eA6#BCJN<76HM�2{�#1�436#8
PQR]SOB_^`UW0a132bI\6#2c6#JN<3B\e[2mG.13M�476#8 jlhEI\D=6#83476k9.;=8347?A6#43BK87DE1387D=6#8©D=6#8@13oc�HoHs,Rc6#476HMyPLRTS/B_^@UTP{<3B\e ��;=8[8
6#BC83436#17obB\Dr4317M�JN<)2c6#BC876L0%43Mb6#2b2c6:�lg=hE8�vL?fBC2 �=� F=6#8�ob2ce[Mb6#J�<76#8[4)jN�1[87j[�LB\ob2HF=43;qBC8@oc6HM�8!43B\6{0a47Mb6#2b2b6#8
13>�6#BC832�6HMN83B\6#47M�BCD=o�G/6HMN476#8�138[4�2chE>YBCo.43B\6:0a47Mb6#2�2c6#8kx�U � v�g=6HMbGL;=I\oc6HorG/6HMN476#8f�{1[834�4317MNJ�<�4[B\6
9�;pD=6=F{;=17jX436HM 6HMuBC832bob;=ICICB\6HMboYBK2co~� 95;pD=6 x�U � FL6#8@ob2ce3Mb6#JN<76#834 47Mb6#Ba�LB\ob2N�NFLBC476#8@obBdX[�#B\6HMbo)GQ6HM�476#8,|
z 6HM z ;poc6#832b;poc�m6#BC876#2.PQR]SOB\^@UTPL<[B\e�1[8�oc6HMboc6#BKI\o{2bBCJ�<�G/6#B\oc6HMN<3BC8yBC8�v � z ;poc6#8@?@Î`oc6#2m�l6#8@ob2ce3M�6#J�<76#834
g�B\6HM.�LB\ob2N�N|[�Q6#B�6#BC876HMan`eA6#BCJN<76HMbD=M��h{W=6:g=hE8 � x��=w �/Î`oc6#2!�l6#8�ob2ce[Mb6#J�<76#8[4�v � �LB\ob2��Q��;=8[8�>Y;=8�6#BK876
?A6#8��h=obB\D=oc6mn�e�6#BKJ�<76HMb�H6#IKI\6%G%B\6XBC8u0%?3?[BCIC4[1387D � | � 43;pMbD=6#2coc6#ICICo�;=47Mb6#2b2bBC6HMb6#8's

M
S

B

L
S

B

M
S

B

L
S

B

0 0 0 0

Registeradresse (0-12)

CIPix-Adresse (0-31)

Lage (0-4)

0%?3?[BCIC4[1387D � | � s'n`eA6#BCJ�<36HMb�#17h=M�438`1387D!BC> C�9�0qn��.UTn`eA6#BCJ�<36HM#|
}~;=8m1[8�oc6HMboc6#BKI\o543BC6%v � UW�LB\o*n`eA6#BCJ�<76HMN;=47Mb6#2b2c6QBC8:43Mb6#B��LIW�hEJ��=6�>YB\o�Rc6HGQ6#BCIC2,g�B\6HMZ�LB\ob2{� � ¸<E EH¹\¿d½c�N| z ;=2
<��hEJN<32coWGQ6HMbobB\DE2boc6�V%BC?3?[I\6%6#8�ob<��;=ICoL4[B\6q47Mb6#B��QBCob2{476HM�VX;=>Y>)6HMNIC;pD=6q13834y43;=2L<��hEJ�<[2coWGQ6HMbobB\DE2coc6��QBCo
476HMXPQR]SOB_^`UW0%43Mb6#2b2c6=| z BC6:g�B\6HM%GQ6#B\oc6HMb6#8 �LB\ob2a43B\6#2c6HMr0a47Mb6#2b2c6�6HMbD=6H?A6#8 43;=2.�HGQ6#B\oc6�VaB\?3?[I\6=| z ;=2
83B\6#43M�B\D=GQ6HMbobB\DE2coc6:V%BC?3?[I\6/6#8�ob<��;=ICoZ4[B\6=F�G%B\6#476HM�13> 13> 6#BC8[256HMN83B\6#47M�BCD=oc6=F�0a47Mb6#2b2b6Q476#2 z ;poc6#8@?@Î`oc6#2
BC83836HM�<3;=I\?�6#BC836#2!PQR]SOB\^@UTPL<[B\e[2H| z B\6yBC8��LBCIC4 � | � D=6H�H6#BKJ�<3876Hoc6u0a17jloc6#BCIC1387DkBC8i�HGQ6#B z ;poc6#8@?@Î`oc6#2
ocM��;pD=oa476HM{?@Î`oc6HGQ6#BC2c6#8�SOMbh=D=M�;=>Y>ÏB\6HM�1387D)476#2an`eA6#BCJ�<76HMN2��13?�6HM%476#8u³ ´ µrUW�Q1[2�9�6#JN<38@1[87D7|
�OBK876#8�o Î@e[BK2bJ�<76HM�n`eA6#BCJN<76HMb�#17D=MNB_É 2boc6#ICI\o 4[B\6��=hE>)efI\6Hococ6 S*Mbh=D=M�;=>Ï>YB\6HM�1383D 6#BC876#2 PQR]SOB_^`U
0a132bI\6#2c6#JN<3B\e[2k43;pM � 0.?3?fBCIC431383D � | � �NFrGQ6#ICJ�<36ª>YBCok476#> �Q6Hj®6#<3I ¥:£�£ � 2bB\6#<36©0%?[2bJ�<[83B\oco � | � �
4317MNJ�<7D=6HjN�13<7Mbo!G.BCM�4'|yV%;=JN<��OMb�=6#838`1387Di476#2Ï�/Î`oc6#2 	 ¥ 	OG.BCM�4 43B\6�C31383�@obB\hE8 ¥ �k¬ � ;=13j®D=6HM�17U
jl6#8'F7G/6#IKJ�<76:4[;=2��QÎ@oc6:;=8�43;=2��Q6#8@13oc�H6HMboc6HM�>YBC8[;=I'�#17ME�13J��`2b6#83476HoH| Va;=J�<��/>)e3j ;=87DY476#2�85�;=J�<32coc6#8
��6#BCJN<76#832%G.B\M�4k6#8@ob2bJ�<3BC6#476#8'F�h=?~6#BK876�6#BK87�H6#IC876mS*Mbh=D=M�;=>Ï>YB\6HM�1383DÏh�476HMa4[B\6m0a132bIC6#2c6:6#BC836HMaDE;=87U
�H6 95;pD=6Ï?3�HGX|5476HMXD=6#2b;=>�oc6#8©V:;=>Y>)6HM:876#1ie3Mbh=D=M�;=>Y>ÏB\6HMboqG.B\MN4 � ¥:£5£ ?[�HGX| ¥�7 h`436HM ¥�� �N|



� ��� � ��"����h"���� � �'�#"�� ���! u�:* � �%��"���� �h��	�"��:
 
6�#"�* � �

Start
P_HIT

Rückgabe
erstes Zeichen

Empfang
zweites
Zeichen

2. Zeichen
‘L’   ?

2. Zeichen
‘G’   ?

Aufruf
‘prog_layer’

Aufruf
‘prog_global’

Ja

Nein

Nein

Ja

Aufruf ‘get_HEX2’ :
Einlesen eines

Hex-Wertes

Aufruf ‘S_RESETQ” :
Soft-Reset

gültiges
Zeichen?

Nein

Ja

Aufruf ‘ERR’

Rückkehr zur
Funktion ’START’

Start Funktion
‘RECALL_FLASH’

Errechnen der
FLASH-Adresse

Einlesen eines
Datenbytes

13 Zeichen
empfangen ?

Nein

Ja

Ablegen im internen
RAM-Speicher

Rücksprung aus
‘RECALL_FLASH’

Start Funktion
‘PROG_CIPIX’

Adressierung des
CIPix-Chips

Lesen eines Bytes
aus dem internen

RAM-Speicher

Schreiben des
Bytes in den
CIPix-Chip

13 Zeichen
gesendet ?

Nein

Ja

Aufruf ‘CHECK_ACK’ :
Test der I2C-
Bestätigung

Rücksprung aus
‘PROG_CIPIX’

Ende Funktion ‘P_HIT’

Funktion do_prog_new
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Start Funktion
‘prog_layer’

Erzeugung eines
Soft-Resetpulses

PROGCOUNTER
=32 ?

Nein

Ja

PROGCOUNTER=0

PROGCOUNTER=
PROGCOUNTER+1

Ausgabe von
PROGCOUNTER

auf Terminal

Aufruf
do_prog_new

Ende Funktion
‘prog_layer’

Start Funktion
‘prog_global’

Lage 4 aktiv ?

Nein

Ja

Initialisierung
Steuerbyte Lage

Aufruf
prog_layer

Ende Funktion
‘prog_global’

Aktivierung der
nächsten Lage
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Start Funktion
‘ANA_TEST’

Einlesen des
gewünschten
Supersektors

ESC-Taste
gedrückt ?

Nein

Ja

PAD=255

PAD = PAD+1

Ausgabe von
PAD

auf Terminal

Ende Funktion
‘ANA_TEST’

PAD = 128 ?

Nein

Ja

Ende Funktion
‘ANA_TEST’

‘x’-Taste
gedrückt ?

Nein

Ja

Ende Funktion
‘ANA_TEST’

Berechnung der
1. Sektornummer aus

Supersektor

Programmierung
des analogen Kanals

im 1. Sektor

Erhöhung der
Sektornummer um 1

Programmierung
des analogen Kanals

im 2. Sektor

I C-Bestätigung
prüfen und
ausgeben

2

Leertaste
gedrückt ?

Nein

Ja
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