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TDC start vs TDC width
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relative gain by ADC
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ADC(ex.badch:no-multi)
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� � � �

� ��� X z������! #" $ � z��#z&%'��(*) { Ô��`�¶�`�¶Ô,+-).��µ X-/10 � µ � µ32!Ô546(7"yµ b¶Ô98:)<;�µ �a^ _
Ô1=.=<>��!b > ^=�!b �

� > � � �? / $5"¸Ô-2@>9+:>yÔ-A :CB�0ED Ô3�*FHG!b`Ô*IJ= � Ô<K*L7MdÔ �NF*F

� b�� [O z�P.$#PQ�R).��S
Ô-T'>-8J>yÔNA ::B�0ED Ô �HF*U��`Ô�IJ= � ÔWV*X7Y Ô�� � F

� _H� � �? / $5"¸Ô-2@>9+:>yÔ-A :CB�0ED Ô3�*FHFQ_gÔ*IJ= ��[ Ô7Z7X Ô(Ê`Ê��

� Ê��\[Ôz�����;�z�P Ô9]^>N2@>yÔ-A :_B�0ED Ô��*F*FHF`Ô�IJ= ��[ Ô6K7VHY Ô-G*F

� � � � (HP ± (*P1��� SHP 0 Ô92@>yÔ-A :_B�0ED Ô��*FHF`Ê`Ô�IJ= � Ô7X7X7`3a3b > b

� G�� ± z�����(�|-a � ><]c>!a-A :CB�0dD a3�HF*FHG*a5IJ= � a,X,LWKRa<FHb

� U��^e�$f$ ² $ � a�§@>-2@>?a3�*FHU*FHa5IJ= � a.Y7XWVQa b*GHF

� F��\gCPRS7aN]^>1Ih>?a3�*FHF*UHa X-/Q0 � >3]6$#=<>?a,Y,`7iNa-F!b

� �*j�� X ).P< / a ± >?a-A :_B�0 >?a3�HF*F > a98Ôz���)R��$ka.Y7i,LNa�_7GHG

� �!���\lC)<� PRP<a � >?aNA ::B�0 >?a3�*FHF � a5IJ= � a.X7i,MNa<mNU!b

� � > �\2(z��#z�P.$ � $5a ± >!a-A ::B�0 >?a3�*FHF*UHa5IJ= � a7i7`WKRa � � �

� �!b��\2 / z }  �! ² a X > ± >?a-A :_B!0 >!a3�HF*FHF*a5I^= � a.iWK*YNa � � b

� �Q_H�^46$f�n;J$f)<" $#P<a<]c>-2@>?a3z�P } 2W( / $fPNa ± >9[^>!a��*FHFQ_,aHIJ= � a9X7Y,`Na�_ � G

� �*b��\mN� PNa.oh>92'>!aNA :_B�0 >!a3�HF*FHG*a5IJ= � a,Xqp*MNa-m �!�

� � � �\2@�?"?� $#S7�?a X >!a-Tªz ��� z�P<�?a9mN>!a�z�P } 2 z���(,"!�?a9+:>?a3�*FHF*bHa5IJ= � a.X7Y7Z3a3UHj

� b



� �*G��\% / � � $5"?"!� P<�?a9%r>!a X z } (Os�z�PN�!a X >?a92W$k" (H�����!a�Ih>?a ± z��#z �  / �?a,mN>?a �HF*F�b*a5IJ= � a,X,`WpRa � b

� �*U��\%t� (7;h;u�!a X >!a{z�P } X z } (Os�z�PN�!a X >?a3�*FHFQ_,a ± 8J]vI [ a<V*M7L3a3mNb��

� �*F�� [ ��$k ² $#�na � >5ew>?a�z�P }O} $ � z�S*$#�na9gr>-2@>?a��*FHF*UHaHIhxCI\a9Y7Y7X3a3mNUHb

� > j�� ± z*" ² z�PNa ± >5I\>!a�z�P } [ ��$5 ² $#�na � >5ew>!a3�HF*FHU*a5I^= � a.X7Z7MNa �!b

� > ��� [ ��$k ² $#�na � >5ew>?a } $ � z�SH$f�na-gr>-2@>?a3z�P } [ zH"�zH;y(*PNa ± >9[J>?a3�*FHF > a5IJ= � a7Y7Z7`Na-m _7F

� >!> � Z (HP.(*=7$5" ² (,a-I\>!a �*F*FHF*aW� P�§,$#4zI � ����(H= /10 � �? � (,{_+�|k���#z�S{zH"�zH |���? [ (*).�� |$ � a7$ } > ± >W2 z��7z�P.$ � $}x§@>
2@>1e�$#$ ² $ � aQI X-/ >!a~K7KQa ��b*b < z � ����(!^�= /N� FHF*j��*j*F�b!C

� > b�� Z ��$#P.PR�n�? / a � >?a-A :_B�0 >?a3�HF*F*FHa5IJ= � a,iqK7KRa �a_7F

� > _H� [ ��$k ² $#�na � >5ew>?a�z�P }O} $ � z�S*$#�na9gr>-2@>?a��*FHF!bHaHIJ= � a9XWK*i3a3mNG��

� > b�� X $#�n"?;�z�P<a7+_> [ >?a ± z } $f� � ² �?a9%t>?a [ ��( ² $5a � >�§@>?a z�P } ]v$5 |��(*��a §'>5Ih>?a �HF*FHF*a5IJ= � a,iqV*YNa-m �!�

� > � � � zH" (,;y(7a7]^>?a ± z��#z �  / �?a,mN>?a�§+z�P.�5�!a-+:>9%t>?a3z�P } §.��$#s5$ � a5Ih>?a��*F*UHG*a5I^= � a.YWK*LNa-m b*F

� > G�� [ ��$k ² $#�na � >5ew>?a } $ � z�SH$f�na-gr>-2@>?a3z�P } [ zH"�zH;y(*PNa ± >9[J>?a3�*FHF � a5IJ= � a7XWp*YNa-mNG*b

� > U��\]6(*�7$#��� � a ± > � >?a-A :_B!0 >!a��HF*FHU*aHI\xCIha9Y,YWpRa > b

� > F��\]6(*�7$#��� � a ± > � >?a-A :_B!0 >!a��HF*FHF*aHI\xCIha9Y,X7YNa � F��

� b*j��\2 / z }  �! ² a X > ± >?a\�*F*FHF*ay� P > � � /�� 2@]C2 <Y[ P.(  �N� � } C�gCPN"!� P.$�2W(*PN{~> X ��(� f>?aC$ } > � > Z � $ } zHa ± >
[ zH"�zH;y(*PNa9xzT'> � � PRS*) � aQ�1�k�k�v���k�k�k�1�v�f�1�f���k���k�k�v���k�k�1�v�|�k�*�1�<�_�k�f���1�f�k�1�k�k�k�1�k�k���1�f���-�|�k�k�1�

� b!���"§ z ² z / z � / �?a�§@>?a Z z��7z�( ² zHa � >?a ± z } $f� � ² �?a3%r>?a ± z�����(�|�a � >!a-�:��� 0 a32'> ± >?a5egz�SHP.$f��a [ >?aWA :_B�0 >?a > jHj*jHa
IJ= � a7X7iWVRa-m �*jHb

� b > �\mR$fs�� PR$kaRIh> ± >?a-A :_B!0 >!a{�*F*F � a5I^= � a9X,M7ZNa-m b!b

� b!b�� � zH" (,;y(7a7]^>?aNA ::B�0 >?a3�*FHF!bHa5IJ= � a.XWK,KRa<m � b

���



� bQ_H� X $ �  |$5a � >N+_>?a-A :_B�0 >!a3�HF*FHG*a5IJ= � a9X7L,MNa-G*GHj

� b*b�� X ��z�P<a-+:>!a-A ::B�0 >?a �HF*FHG*a�IJ= � a7X7L7MNa-G*Ua_

� b � �\�:��� 0 a32'> ± >?a-A :_B�0 >!a3�HF*FHG*a5IJ= � a.X7L7MNaNG*FHF

� b*G��\TC" (k(,;ua [ > � >?a3z�P } ± z�� �  / $#�na5Ih> X >!a��*FHF � aHIJ= � a9X7MqKRa � bHG

� b*U�� � $f�n;y$#�na-2@> � >?a [  / �?"!�? ² $k� � $#�na,]c>?a z�P } ± z � ���! / ��z } � � aHI\>!a��*FHF > aHIhx�Iha6V*i,MNa-m > G

� b*F�� [ � ² (*�7z*a ± >?a9T<$fSH$k"?;�z�PNa ± >72@>!a{z�P } ]6$#$ � a ± > � >?a��*FHFQ_,aHIJ= � a9XWV7KQa �Hb!b

� _7j��\% / � � $5"?"!� P<�?a9%r>!a-A ::B�0 >?a3�*FHF*U*a*IhxCIha.Y7`WKQaA_,b!�

� _{��� ± z�PRP / $k�?;ua Z >!a��HF*F!bHa5IhxCI\aqV*M,ZNa � G

� _ > � X ��(*� / $#��(k$5a3]c> � >!a�z�P } ±��)< ² $5aQI\>!a3z � ����(!^�= /N� j*j��!���*ba_

� _{b��\mN�!a�§@> X >?a3z�P } ± z*a*oh>3l�>!a��*FHU!bHaHIJ= � a6V7p,VRa�b!�HG

� G


