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in opposite octant

Clock/
  Sync
Fanout 
Board

Clock
Gating 
Board

CEBAF
Clock

Y0

(drives 
up to 8
fanouts)

(drives 8
  LTD's)

Signal Redistribution Board
(Munger board)

Output bits from
7 additional LTD's

Latching
Scalers 12 × 16 chan per munger board

To pileup
sampling
scalers

To sync
error alarm

F.B.
TDC

F.B.
TDC
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PMT PMT

2:1
split

F.B.
ADC

1 2

C.F.D

2:1
split

F.B.
ADC

1 2

C.F.D

F.B.
TDC

Meantimer

F.B.
TDC

PMT PMT

2:1
split

F.B.
ADC

1 2

C.F.D

2:1
split

F.B.
ADC

1 2

C.F.D

F.B.
TDC

Meantimer

F.B.
TDC

Focal plane
timing detector

Cryostat exit
detector

Latching
Time 
Digitizer
Chan A Chan B

ArmStart
Gated clock
train

Sync pulse

From same detector 
in opposite octant

Clock/
  Sync
Fanout 
Board

Clock
Gating 
Board

CEBAF
Clock

Y0

(drives 
up to 8
fanouts)

(drives 8
  LTD's)

Signal Redistribution Board
(Munger board)

Output bits from
7 additional LTD's

Latching
Scalers 16 chan per munger board

To pileup
sampling
scalers

To sync
error alarm

Custom gate array
and level 
translators

CED's of 
same octant

Latching
Scalers

F.B.
TDC

F.B.
TDC

?3FI{J@Beda�=J< ;: M�­`Ia4C�DfefHJATFzC4U¹«T`zH-C��¾XBF®Vv{JeGV�t ��HJe[DG�Ta6«"VvC��(�cV�edX:¼½V�AT{J`za_²)a�`za�C�DGedHJAÁXBa�Dfa4C�DfFzHJA"´¹ed@BABABFIAB{�t6H-XBav<
bc@BUëDGHJtîa4`za�C�DfefHJABFIC4U�V�eda¹Uf�BH��¬A¾VvU�XBV�ef��«�Hi�:a4U4<

=�;



� , #%- ��� é ;

<1- & ä ����� é �10 è &��K


=?>A@ BDCFEFGIH'J�K�E
s��Ba¹y:SB`zF>DfDfa4eÅt6H-XB@B`Ia³V�Uë·-t6tua�DfefFzC4V�`z`>·�²lr�¯� ]OJ¯+´ÅUdSB`zF>DGU¤DG�Ba[�Ü^§sïUdFz{JABV�`zU¤DGH\STefH�»-FzXBa[FIABSB@TDfUÜ��HJeÅDG�Ba¹b ?À¸[U
V�ATXº?:Ú¹y-s¬¶ Û[y�Ú[¸NbcU�<ms��Ba�FIABSB@TD\FztuS�a�X"V�ABC�a�FzU©|v¯ML[Ø­DG�Ba§b ?À¸gHJ@:DGSB@TD©«BV�C��mFIt6S�a4X"VvABC4a�FIU©|�¯ML
V�ATXêDf�Ba&Ú[¸Nb7HJ@TDfSB@TDN«"VvC���FztuS�a�X"V�ABC�a\FzU&=J=i¯?L[<&?3Fz{�@Befa©;-<I=&Ud�BH��¬U�V�UfC��Ta4t6VvDGFIC&H��ÜV�UdFzAB{�`za©y:ST`zFIDdDGa�e
C��"VvABABa4`l<¤s��BaNUfSB`IFID¬FzU�SBV�UfUdFI»JaNUdHuDf�BaNt6H-XB@B`Ia[XBH-a4U¬ABH�D�efa��(@BFzedaLS�H��ca�e4<

=?>N= OPEFQFCRH'SUT)EFV WXCRH�QFCRH'S
s��Ba§y-SB`zF>DfDGa�e��"VvU&O+;¾¶ °³b FIABSB@TD\C4HJABATa4C�DfHJefU&H�A�DG�Ba�«"VvC��mUfFIXBa�H��¬Df�Ba�tuH:XB@T`za�<�s��Ta�t6H-XB@B`Ia6FIU�=�Û
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O�h�STFzA×efFI«B«�HJA×CiV�«T`za�C4H�ABABa4CEDGHJedU&��HJe�DG�Ta�Ú[¸Nb UfFz{�A"V�`zU�<�Y[ABa�HJA�Df�Ba�efFI{J�+D&C4HJedefa�UfS�HJABXBU&DGH¾Df�Ba�efFI{J�+D
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Df�Ba³tuaiV�A6DGFztua�H���DG�Ba[�Ü^§s�U�FzAnH�ABa[XBaEDGa4CEDGHJeÜ�¬Fz`z`�«�a³C�HJABUdDGV�A+Di<¤s��BFIUcFzU�ðd@BUdDcXB@Ba³DfH�DG�Ta��T�:a4X�`Ia4AB{�Df��H��
Df�BaNUfC4FIA+DGFz`I`®VvDfHJe4<

vxw ò vzy
; þi{ w ò { y;�| þ {;�| þ6} ²)OT<>=�´

�Wa�efa vxw V�ABX vzy efa���a�eWDfH6DG�TaLDfFztuaLHv�­aiV�C��ê�Å^_s <�s��BaMXBFzUëD�V�ABC�a�H��3DG�BaMS"V�edDfFzC�`za¹��efHJt �Å^_s =�FzU { w ØDf�BaNXBFzUëD�V�ABC�a¹��efHJtî�Ü^§so;\FzU { y VvABX�DG�BaN`za�AB{�Df�_H���DG�TaLUdC4FIA(DfFz`I`®VvDfHJeÜFIU { þ { w ò { y <
s��Ba�tuaiV�A+DfFztua4e�SBefFIABC4FISB`za¤FzU��)V�Fzed`I·¹UdFztuSB`zav<3¸[FIUfC4edFztuFzA"V�DGHJe�HJ@:DGSB@TDfU3��efH�toDf�BacDR�ÜHN�Å^_s!UdFz{JABV�`zU�FzABST@TD

DfH\Ufa�S"V�eGV�DGa¹XBa�`®Vi·n`IFzABa�U4<¤�¤V�C���XBa�`®Vi·n`IFzABaWFzUÜC4HJtuSBefFIUfa�X�H���FzABXTFI»-FzXB@BV�`�{JVvDGa�U4ØBFIAnDG�BFIU CiVvUfa[FIA(»�a4eëDGa4edU4<Ås��Ba
FIA(Dfa4edA"V�`TXTa4`®Vi·�H��"DG�Ba�FIABXBF>»:FIXB@"V�`-FzA+»�a4edDfa4edU¤Df�Ba4A©XBaEDGa�eftuFzABa�U3DG�Ba�tuFzATFzt\@Bt7eda4UdHJ`z@TDfFzHJA�H���DG�Ba�tuaiV�A+DfFztua4e4<
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«�a�DR�Üa4a�AnS"V�FIefUÀHv��FIA+»Ja4eëDGa�efU4Ø(HJATa ��efHJtKaiV�C��©XBa�`®Vi·\`IFzABav<�s��Ba¬tuaiV�A+DfFztuaÜDG�Ta4AuFzUÀUdFztuSB`I·NDG�Ta DGFztua�VvD3�¬�BFzC��
Df�Ba¹DR�cHuFzABST@TD¬UfFI{JA"V�`IU�H�»�a4ed`®V�S§V�`IHJAB{\DG�TaNDR�ÜHnXTa4`®Vi·n`zFzATa4U4<­s��TFzU¬FzU�Ud�BH��¬AZUfC��Ta4t6VvDGFICiV�`I`I·6FzA?�"{J@BedaLOT<I=�<
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Df�BaNt6a4V�A+DGFztua4eÜFzABST@TDGU�<cY[A�DG�TaL«BV�C���H���DG�BaNtuaiV�A+DfFztua4e °�Që^ tuH-XB@B`zaWDG�Ba�efaNFzU¬V&UdDGV�ABX"VvefX_°WQë^óS�H��Üa4e
C�HJABABa�C�DGH�e³�¬FIDf�¾SBFzAZV�UfUdFz{JATt6a�A(DfU[`zFIUdDfa4XZFIAZD�Vv«B`zaMOT<]OT<¹Y[AB`>·_STFzABUM=�¯TØ>=J=JØ]OJOTØxhB=\V�ATX¾h(;nV�eda�@BUda4X¾��HJe�DG�BFIU
tuH:XT@B`zav<

be>¾å OPEâH�g�k�EMT)fçæ?g�H�H�JèEMé�S
s��Ba�efa_V�efa�Df�Befa�a_«"VvUfFzC�FIA+DGa4edA"V�`�Uda�DfDfFzAB{�U©��H�eua4V�C��¡t6a4V�A+DGFztua4e&C��BV�ABABa�`Ù<¡s��Ba4Uda¾V�eda�Df�Ba§ª:s¬¸ HJ@TDGST@TD
�¬FIXTDG�pØ+Df�BaWs¬¸NbºHJ@TDfSB@TDÅ�¬FzXTDf�nV�ATX6DG�Ta�Dfa4tuS�a�eGVvDf@Befa¬C4H�t6S�a4ABUfVvDGFIHJA©H�¿�Ufa�D[²)Uda4aWUfa4CEDGFIHJAnO:< ;J´ô<Às��BaWª:s¬¸
V�ATX6s¬¸Nb!H�@TDGSB@:DÅ�¬FIXTDG�TUcV�eda�V�X�ðd@BUëDGa4Xn@BUfFIAB{MS�H�Dfa4A+DGFIHJt6aEDGa�efU¤HJA©DG�Ba�t6a4V�A+DGFIt6a�eÀSBefFIA+DGa4X6C4FIefC4@TFID¤«�H+V�efX1<
s��BaE·�Vvefa¹V�C�C4a�UfUfFI«B`zaW«+·�HJS�a4ABFIAB{MDf�Ba[tuaiV�A+DfFztua4eÅ°WQë^	tuH:XT@B`za�HJAnDf�Ba[efFI{J�+Dc�BV�ABX�UfFIXBa&²)V�Uc»-FzaE�ca�X���efHJt
Df�BaW��edHJA+Dô´E<­s��Ta4Ufa³S�H�DfU V�eda³`zV�«�a�`z`Ia4X©·Ja4`I`zH�����HJecª:s¬¸Þ�¬FIXTDG�TU V�ABXn«B`z@Ba���HJeÅs¬¸Nb��¬FIXTDG�TU V�ABXnefa4X6��HJeÅDf�Ba
Dfa4tuS�a�eGVvDf@Befa&C�HJt6S�a4ATUGVvDfFzHJA�H�¿�UfaEDGU�<&s��Ba©C��"V�ABABa�`¤V�UfUdFz{JATt6a�A(DfU¹`zFIUdDGa�XêFzA¾D�Vv«B`za&O:<]hB<�s��Bauª:s¬¸ñ�¬FzXTDf�BU
�"Vi»�a�V©eGV�AT{JaNH��­¯&DGH6;�¯©ABU4Ø"Df�BaMs¬¸NbÈ�¬FzXTDf�BU��"Vi»JaMVuefV�AB{JaNH��À¯&DfH�;oêpU�<c�¤V�C��§DGa4tuS�a4eGV�DG@BedaLC�HJtuS�a�A:¼

;:=



?3FI{J@Beda­OT<P|` �^_aiV�A+DfFztua4e�SBedHJS"V�{+V�DGFzH�A¹XBa4`zV�·³»Ja4edUf@BU�DGa�t6S�a4efVvDG@BedaÀD�V��va4AL��HJep»vV�efFIHJ@BU�UfaEDfDfFzAB{JU�H��-DG�TaÅC�HJA+DGedHJ`
»�HJ`IDGV�{Ja�<�ÂÃ�Ba�A�DG�Ba�ST`z@BU�²ÙòN´NUdFzXBanH�� DG�Ta�HJS×V�tuSmFIUMUda�D\DfH_¼�=�<POJO�Ä\Ø�DG�BanUf`zH�S�auH���DG�TanC4@Ted»Ja�FIU\VvDMFIDfU
tuFzABFIt\@Bt§<
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?3FI{J@BedaNOT<P}` ­s��Ba¹��efHJA+D�S"V�ABa�`p��HJe DG�TaM°�HJedDf�_ÚWt6a�efFICiV�A�tuaiV�A+DfFztua4e�°�Që^âtuH:XB@T`za�<
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QRATSB@TD �Å^_sñ= �Å^_so; s¬¸Nb ª:s¬¸
bcHJAp< bc�1< �­FzABU �­FIABU �­FzABU bcHJA1< �­FzATU
= =4Ú =JØ�; |:Ø"} =JØ�; = =�Ø�;
= ;�Ú OTØBh r:Ø"w OTØ"h ; =�Ø�;
= =�¶ �:ØI=�¯ =�OTØ>=ih |:Ø�} = r-Ø"w
= ;�¶ =J=JØ>=�; =�|:Ø>=�} r:Ø�w ; r-Ø"w
= OvÚ =�r:Ø>=�w ;:=JØP;J; =�r:Ø>=�w O =�Ø�;
= h�Ú =��TØP;�¯ ;�OTØP;vh =��TØP;�¯ h =�Ø�;
= OJ¶ ;J|:ØP;�} ;��TØ]OJ¯ ;:=JØP;J; O r-Ø"w
= h+¶ ;Jr:ØP;�w OT=JØ]O+; ;�OTØP;vh h r-Ø"w
; |�Ú =JØ�; |:Ø"} �TØ>=�¯ = O:ØBh
; }vÚ OTØBh r:Ø"w =J=JØ>=�; ; O:ØBh
; |�¶ �:ØI=�¯ =�OTØ>=ih =�OTØ>=ih = �TØI=i¯
; }J¶ =J=JØ>=�; =�|:Ø>=�} =�|:Ø>=�} ; �TØI=i¯
; r�Ú =�r:Ø>=�w ;:=JØP;J; ;J|:ØP;�} O O:ØBh
; wvÚ =��TØP;�¯ ;�OTØP;vh ;Jr:ØP;�w h O:ØBh
; r�¶ ;J|:ØP;�} ;��TØ]OJ¯ ;��TØ]OJ¯ O �TØI=i¯
; wJ¶ ;Jr:ØP;�w OT=JØ]O+; OT=JØ]O+; h �TØI=i¯

s3V�«T`zaNOT<>=Z Å^ZV�S§H���DG�BaNtuaiV�A+DfFztua4e FIABSB@TDfUWVvABX_H�@TDGSB@:DGU4<

�­FzABU QRABSB@TDL= QRATSB@TD³;
=JØ�; ª:s¬¸ý=JØ"«"V�C��(@BS�=JØ"�Å^_sñ= ª-s¬¸µ=�ØB«"V�C��(@BS¾;:Ø��Å^_sñ=
OTØ"h ª:s¬¸K;:Ø"«"V�C��(@BS�=JØ"�Å^_sñ= ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_sñ=
|:Ø�} ª:s¬¸ý=JØ"«"V�C��(@BS�=JØ"�Å^_so; ª-s¬¸µ=�ØB«"V�C��(@BS¾;:Ø��Å^_so;
r:Ø�w ª:s¬¸K;:Ø"«"V�C��(@BS�=JØ"�Å^_so; ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_so;
�:ØI=�¯ ª:s¬¸ý=JØB��efH�A(DN=�Ø��Ü^§s�= ª-s¬¸µ=�ØT��efHJA+D³;:Ø"�Å^_s�=
=J=�ØI=�; ª:s¬¸K;:ØB��efH�A(DN=�Ø��Ü^§s�= ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s�=
=�O:ØI=ih ª:s¬¸ý=JØB��efH�A(DN=�Ø��Ü^§s7; ª-s¬¸µ=�ØT��efHJA+D³;:Ø"�Å^_s7;
=�|-ØI=�} ª:s¬¸K;:ØB��efH�A(DN=�Ø��Ü^§s7; ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s7;
=�r-ØI=�w ª:s¬¸ÏOTØ"«"V�C��(@BS�=JØ"�Å^_sñ= ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_sñ=
=��:Ø ;�¯ ª:s¬¸ohBØ"«"V�C��(@BS�=JØ"�Å^_sñ= ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_sñ=
;:=�Ø ;J; ª:s¬¸ÏOTØ"«"V�C��(@BS�=JØ"�Å^_so; ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_so;
;�O:Ø ;vh ª:s¬¸ohBØ"«"V�C��(@BS�=JØ"�Å^_so; ª-s¬¸�;-ØB«"V�C��(@BS¾;:Ø��Å^_so;
;J|-Ø ;�} ª:s¬¸ÏOTØB��efH�A(DN=�Ø��Ü^§s�= ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s�=
;Jr-Ø ;�w ª:s¬¸ohBØB��efH�A(DN=�Ø��Ü^§s�= ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s�=
;��:ØPOJ¯ ª:s¬¸ÏOTØB��efH�A(DN=�Ø��Ü^§s7; ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s7;
OT=�ØPO+; ª:s¬¸ohBØB��efH�A(DN=�Ø��Ü^§s7; ª-s¬¸�;-ØT��efHJA+D³;:Ø"�Å^_s7;

s�V�«B`IaMO:< ;` Å^_V�S�H��3Df�BaL�Ü^§s$FzATSB@TD¬C4H�ABABa4CEDGFIHJABU¬��HJe DG�BaNtuaiV�A+DfFztua4e4<

;vh



�­FIA ?"@BABC�DfFzHJA �¤FIA ?"@BABCEDGFIHJA
= ò¹O&Ä[¸Nb ;J; eda4Ufa�ed»�a4X
; O\Ä¹¸Nb ;�O eda4Ufa�ed»�a4X
O UfS"VvefaN«B@BU ;vh eda4Ufa�ed»�a4X
h efa�Ufa4eë»Ja�X¾«B@BU ;J| eda4Ufa�ed»�a4X
| C4H+V��TFzV�` ;�} UdS"V�efa
} C4H+V��TFzV�` ;Jr UdS"V�efa
r C4H+V��TFzV�` ;�w òN;vh&Ä¹¸Nb
w ;�¯J¯\Ä¹¸Nb ;�� ;vh&Ä[¸Nb
� UfS"Vvefa OJ¯ UdS"V�efaL«B@BU
=�¯ ò¹}&Ä[¸Nb OT= UdS"V�efa
=J= }\Ä¹¸Nb O+; UdS"V�efa
=�; efa�Ufa4eë»Ja�X¾«B@BU OJO =J=�r\Ä�Ú�bñ²��BH�Dô´
=�O UfS"Vvefa O�h S�H��ca�eWeda�DG@TefA§{JABX
=ih UfS"Vvefa O+| eda4UfaED&²�UfC4V�`za�e�´
=�| efa�Ufa4eë»Ja�X OJ} {+V�DGa
=�} ò\=�;�Ä¹¸Nb O+r eda4UfaED&²)V�@:�B´
=�r =�;�Ä¹¸Nb OJw C�H+V��:F®V�`
=�w UfS"VvefaN«B@BU OJ� C�H+V��:F®V�`
=�� efa�Ufa4eë»Ja�X¾«B@BU h+¯ C�H+V��:F®V�`
;�¯ UfS"Vvefa hB= =J=�r§²�ABa4@:Dô´
;:= UfS"Vvefa h(; �BFI{J�e�(@"V�`zF>DR·�{JATX

s�V�«B`zaLOT<]O� ¤°�Që^ S�H��ca�e�C�HJABABa�C�DfHJe4<

;J|



ª-s¬¸ s¬¸Nb s�a4tuSp<
bc�"V�ABATa4` ª-s¬¸ ¸[a�Dfa4C�DfHJe ÂÃFIXTDG� ÂÃFzXTDf� bcHJtuSp<

²Ð·Ja�`z`zH��W´ ²)«B`I@Ba�´ ²�efa4X"´
=iÚ =NDGH�S «"V�C��(@BS ª­=�y�= s¬¯T= s�b³=
;vÚ =NDGH�S ��efHJA+D ª­=�¶W= s¬¯+; s�b³=
=�¶ ;\DGH�S «"V�C��(@BS ª�;Jy�= s¬¯JO s�b³=
;�¶ ;\DGH�S ��efHJA+D ª�;�¶W= s¬¯�h s�b³=
O�Ú O&DGH�S «"V�C��(@BS ª�O+y�= s¬¯J� s�b�;
hJÚ O&DGH�S ��efHJA+D ª�OJ¶W= s¹=�¯ s�b�;
OJ¶ h©DGH�S «"V�C��(@BS ª�h(y�= s¹=J= s�b�;
h+¶ h©DGH�S ��efHJA+D ª�h+¶W= s¹=�; s�b�;
|vÚ =L«�H�DfDfHJt «"V�C��(@BS ª­=�yT; s¬¯+| s�b O
}�Ú =L«�H�DfDfHJt ��efHJA+D ª­=�¶ ; s¬¯J} s�b O
|�¶ ;&«�H�DfDfHJt «"V�C��(@BS ª�;JyT; s¬¯+r s�b O
}J¶ ;&«�H�DfDfHJt ��efHJA+D ª�;�¶ ; s¬¯Jw s�b O
rvÚ O©«�H�DfDfHJt «"V�C��(@BS ª�O+yT; s¹=�O s�bch
w�Ú O©«�H�DfDfHJt ��efHJA+D ª�OJ¶ ; s¹=ih s�bch
r�¶ hu«�H�DfDfHJt «"V�C��(@BS ª�h(yT; s¹=�| s�bch
wJ¶ hu«�H�DfDfHJt ��efHJA+D ª�h+¶ ; s¹=�} s�bch

s3Vv«B`zaNOT<xh§ ¤ª�FzUëD¬H���S�H�Dfa4A+DGFIHJtua�DGa�efU ��HJe�Uda�DdDGFzAT{©�¬FIXTDG�TU�FIA�DG�BaM^_a4V�A+DGFztua4e�tuH-XB@B`zav<
UëD�VvDfFzHJA�S�H�D�C4HJA+DfefHJ`IU DG�Ba¹»JH�`ID�Vv{Ja¹H�¿�Ufa�D¬��HJe�;\tuaiV�A+DfFztua4e Ú[y:QëbcU4Ø�aiVvC��ZH����¬�BFzC��§�"V�U�DR�ÜH6C��BV�ABABa�`zU4<

be>Nø d KeVFCFf�g hiK�EFSjH�k�CFGlH�J�K�E
?3FI{J@BedacOT<Pr³Uf�TH��¬UÀDf�Ba `zV�·�HJ@TD3H���DG�Ba tuaiVvA(DfFztua4e�UfF �\`zV�·�a4e�SBefFIA(Dfa4X&C�FzefC�@BFID3«�HJV�efXp<�s��Ba�A"Vvt6acV�ABX&`zH-CiV�DGFzH�A
H���Df�BaMY¹eGbcÚ[¸ù�"`za�U ��HJecDf�BFzU�«�H+V�edX�tnVi·�«�a[��HJ@BATX_FIA�D�V�«B`Ia¹¸\<­Ú7S"V�eëDGU�`IFzUdDc��HJecDG�TaLtuaiVvA(DfFztua4eÜt6H-XB@B`Ia
FIU�{JFI»�a4A§FzA�D�Vv«B`zaNOT<P|:<

;�}



?3FI{J@BedaNOT< r: ¤ª�Vi·�HJ@TD�H���DG�BaM^_a4V�A+DGFztua4e�«�H+V�edX�²Ù^Z�­Ú[°�s�Që^Z��<P¶c¸\=�´E<

;Jr



n @"V�Ap< ¸[a4UdC4edFzSTDfFzHJA ^ZV�A:�)V�C�Df@Befa�e �3V�eëDW°W@Bt\«�a4e
= °WQë^ ¸[HJ@B«T`za[�¬FzXTa¹t6H-XB@B`Ia �Å^Z? ¯T=�¼R¯T=�¯Jì
= °WQë^óS�H��Üa4e�C4H�ABABa4CEDGHJe¬t6V�`za �Å^Z? ;�¯+;J|-=�|�¼�=
= °WQë^óS�H��Üa4e�C4H�ABABa4CEDGHJe¬�BH-H-X �Å^Z? ;�¯+;�O���hv¼ë;
��¯ ¯T<>=8ê�?×C4a4efV�tuFzC¹CiVvS"V�C4F>DGHJe �3VvA"V�UfH�ABFzC �Åb Û¬¼ëy�=��M=�¯vh+õN¶ ¶
hJw |�}&S"?×C4a�eGV�tuFzC¹C4V�S"V�C�FIDfHJe �3VvA"V�UfH�ABFzC �Åb�bÅ¼½?c=��³|�}J¯+Ç+b
w h(r�¯oê�?×a�`za4CEDGedHJ`I·(DGFIC[CiVvS"V�C4F>DGHJe �3VvA"V�UfH�ABFzC �Åb �À¼ Ú�=iÚ¬Û�h(r:=
h =J<]¯oê�?�D�V�A+D�Vv`z@BtíCiV�S"VvC4FIDfHJe �3VvA"V�UfH�ABFzC �Åb�y(¼½?c=�Ä¹��=�¯+|�õ
w�¯ |:=J<>=aLÞeda4UfFIUdDfHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼½|:=�ìN=
; wJwT<ProLÞeda4UfFIUdDfHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼RwJwJìWr
OJ; =J=�¯pLïefa4UdFzUëDGHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼G=J=�¯Jì
} =�|�¯pLïefa4UdFzUëDGHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼G=�|�¯Jì
h ;�}T=i¯�Lïefa�UfFzUëDGHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼½;�õN}T=
=i} h(rJ|v¯�Lïefa�UfFzUëDGHJe öÜV�{Ja�H ^Z?Àì ¼ë;J|v?À¶ ?�¼ h+õLrJ|
hJ¯ }&SBFzA_|:=aLïefa4UdFzUëDGHJe¬ABaEDR�cHJed� bcs�y�C4HJedSp< rJr�¯J}:=�|:=�¯
h w&SBFzA_|:=aLïefa4UdFzUëDGHJe¬ABaEDR�cHJed� bcs�y�C4HJedSp< rJr�¯Jw:=�|:=�¯
=i} O�¼R¶cFID¬¸[F>¿3<À?3`zFIS:¼½?3`IHJS Y[A_y:a4tuFzC�HJABXB@BCEDGHJe ^¾b³=�¯J¯��¤hJOT=�?À°
h n @"V�X_¸[efF>»Ja4e ^_FIC4efa�` y(ö&=i¯J¯J��=J=�;JÇ+b
w �¹efa4ATHJ«B`zaL^§s$Ú¹y-Qëb QëyT°Ï�¹efa4ATHJ«B`za
;vw ;�w&SBFIA_�¤ª�b�bÞUdH:C��va�D ?�bcQ �¤ª�b�bÅ¼½;�w�¼R�À¼ s
=i} =J<]¯©õúL$��H�DGa�A+DGFzH�t6aEDGa4e ¶cHJ@TefABU O+;��J}�Â�¼�=�¼G=�¯+;
h =�¯©õúLÞ��H�Dfa4A+DGFIHJtua�DGa�e ¶cHJ@TefABU O+;��J}�Â�¼�=�¼G=�¯JO
=i} =�¯J¯©õmL$��HvDGa4A+DfFzHJtua�Dfa4e ¶cHJ@TefABU O+;��J}�Â�¼�=�¼G=�¯�h
h s�a4tuS�a�eGVvDf@BefaNUfa�ABUfH�e °³V�DGFzH�A"V�`�y-a4tuFzC4H�ABXB@BCEDGHJe ª�^ZOJO+|vÚ�û
= Ú�bI��¸Nbï�Üb ¶ïS�H��Üa4e¬Uf@TSBSB`I· bcHJUda4`�ÛM<Py�<xÚ�< öLy�=�|�¯+|vÚ
O °Wa�{+VvDfFI»Ja¹Ä¤HJ`>D�V�{�a¹ì�a�{B< °³V�DGFzH�A"V�`�y-a4tuFzC4H�ABXB@BCEDGHJe ª�^ZOJO+rvs
= ��H�UfFIDfFI»�aNÄ¤H�`ID�Vv{Ja¹ì¬a4{B< °³V�DGFzH�A"V�`�y-a4tuFzC4H�ABXB@BCEDGHJe ª�^ZOT=�rvs
h Y[S�a�eGVvDfFzHJABV�`1ÚWt6SB`IF��"a�e s�aE�TV�U�QRABUdDfe4< Y¹�Å¯JrJb �
h w&SBFzA§¸[Q½�ÉUdH:C��va�D ^_FI`z`>¼½^ZV�� =J=�¯�¼R�JO�¼ROJ¯Jw�¼ hB=�¼½¯�¯T=
h =�¯&SBFIA_�Åb ¶ï¸[Q½°7C4HJAp< O+^ ;J|:=�¯�¼½}J¯J¯J;�Û³¶
h =�¯©�­FzA§¸[Q½°7C4HJA1<À������V�AB{�a4U O+^ h+}T=�¯�¼½}J¯+|v¯
O O�h©SBFIA_�Åb ¶ï¸[Q½°7C4HJAp< O+^ ;J|�O�h�¼½}J¯J¯J;�Û³¶
O O�hu�­FzA§¸[Q½°7C4HJA1<À������V�AB{�a4U O+^ h+}JO�h�¼½}J¯J¯�¯

s�V�«B`IaNOT< |: ¤�3V�eëDGUWª�FIUdD���HJe�^§aiV�A+DGFIt6a�e
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åM>N= OPEFQFCRH'SUT)EFV WXCRH�QFCRH'S
s�V�«B`Ia4UuhB< ;ÁV�ABX hB< ;�Uf�TH�� Df�Ba_FIABSB@TDfU�V�ATXÉHJ@TDfSB@TDfU6��HJe©DG�Ba_õ[�N¶³<¤s��Ba�UfaZ�¬FI`z`�«�aZaE�:SB`zV�FzATa4XÉ«�a4`IH��N<
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