
���������	� �
��������
���������������
����� ���!#"$�&%('*),+-�/.10��	2
�3!4�5
� �67���(
98;:<
��&">=?�(�@��"���!

A�B>CED7FHG�I(JLKHMON7NPM

Q RTSVUXWZY([]\�^1UZ_`YVS

acbPd�eTf`gihjgihlkOeXdnmpoiqrgiftsvu�dphjdpfxwnsvqvq7mEgzyT{`sv{jh|gi}�~$�(qvo�kidpft{3gi}Z{`svqvsvmEgzy��Tsrg7�Pd�{p���xoimtb@qvo�kidpf�mEgzu�eTftsv{jd�{3o&~���~
o$f`fto�k�gi}�{`svqvsvmEgzy��Tsrg7�Pd�w5o$}�dpft{p��d�oimtb;mEgzy�h`oisvyTsvyP��o����4��o$f`fto�k�gi}��Tsrg7�Pd�{p�&�xoimtb��Tsrg7�Pd�yPdpd��T{�hjg��Xd
f`d�oi�4gz�Ph(oiyT�4{jg�mEgif`f`d�{jeXgzyT�T{Vhjg�o�mtbToiyTyPd�q����nd�yTmEdi��d�oimtb�w5o$}�dpf&mEgzy�h`oisvyT{(~i��mtbToiyTyPd�qv{p�Xd�oimtb�qvo�kidpf
mEgzy�h`oisvyT{V~i�����(��~i����mtbToiyTyPd�qv{coiyT��h`bPd(wnbPgzqrd�eTf`gihjgihlkOeXd&sv{n~i���@��~$�����z�$�$��mtbToiyTyPd�qv{p�
acbPf`dpdVw5o$}�dpft{5o$f`d�u�gz�Ty�hjd���gzy�hjg�gzyPdV�idpf`k�� }�f`gzy�h¡� d�yT��mpo$ft�4¢�£�¤��|�l¥5¦5§c¨t�TacbTsv{xmEgzy�h`oisvyT{5{`sª©]£�¤��

¤�«�¦ ¥x�c¬�­�mtbTsre®{p�7d�oimtb�f`d�oi�TsvyP��­�¯�mtbToiyTyPd�qv{p�|acbPd�mtbToiyTyPd�qv{5o$f`d�u��Tqrh`sre®qrdE©7d��@gzy�hjg]o�{`svyP�zqrdVgz�Phje®�Ph
qvsvyPd�eXdpfc£�¤��<mtbTsre��xacbPd�£�¤��<mtbTsre�wnsvqvqXoiqv{jg]oimpmEdpeTh�o]mpoiqvsr�Tfto$h`srgzy�{`sr�zyToiqXwnbTsvmtb�sv{��T{jd���hjg�svy�°jd�mEhco
e®�Tqv{jd�o$hch`bPd&mtbTsre�svyPe®�Php�|acbPdpf`d(o$f`d&�$�]£�¤��|�l¥5¦5§V± {nsvy�hjgih`oiq��
acbPdVsvy�hjdpf`}²oimEdnhjg�h`bPdnf`d�oi�Pgz�Ph�d�qrd�mEf`gzyTsvmp{xsv{3h`bPdVmEgzyTyPd�mEhjgif�gzy@h`bPdn£�¤��|�l¥5¦5§#wnbTsvmtb@{`�PeTe®qvsrd�{�h`bPd

�Pftsr�7svyP��{`sr�zyToiqv{5}�gif�h`bPd�£�¤��|�l¥5¦5§�oiyT��h`o$³id�{ch`bPd�gz�Phje®�Phc{`sr�zyToiqv{p�|acbPd�eXg>w�dpfc}�gifch`bPd�£�¤��|�l¥5¦5§´sv{
{`�PeTe®qvsrd���{jdpe®o$fto$hjd�qrki�

µ ¶�_`·VS�¸c¹`º

acbPd�f`d�oi�Pgz�Ph1d�qrd�mEhjf`gzyTsvmp{�sv{�oi{`{`�Tu�d��&hjg�bTo��idcoiy�svyT�PdpeXd�yT�Pd�y�h��if`gz�TyT�&}�f`gzu»h`bPd�£�¤��|�l¥5¦5§V± {p�|�nd�yTmEdi�
oiqvqn{`sr�zyToiqv{�gzy?h`bPd4¥5¦5§�mEgzyTyPd�mEhjgif�wnbTsvmtb¼eTf`g>�7sv�Pd�h`bPd�svy�hjdpf`}²oimEd�hjg�h`bPd�f`d�oi�Pgz�Ph@d�qrd�mEhjf`gzyTsvmp{�o$f`d
�Tsª½Xdpf`d�y�h`svoiq��|a1o$�®qrd]­(qvsv{jh`{5h`bPd({`sr�zyToiqv{5hjg@oiyT��}�f`gzu�h`bPd(£�¤��|�l¥5¦5§V�

¾ sr�zyToiq ¿`ÀiÁ axkOeXd ¾ eXd�mpsrÂ®mpo$h`srgzy ÃV�Tu&�Xdpf ¥xsvyT{ Ãngihjd�{
¾ oiu�e®qrdE�loiyT�7�lbPgzqv� ¿¡y Ä�sr�zsrh`oiq «z£�Ä ¾ ­ � ­
¾ bTsr}�h5f`dp�zsv{jhjdpfcf`d�{jdph ¿¡y Ä�sr�zsrh`oiq «z£�Ä ¾ ­ � ­
¾ bTsr}�h5f`dp�zsv{jhjdpfnsvyPe®�Ph ¿¡y Ä�sr�zsrh`oiq «z£�Ä ¾ ­ � ­
¾ bTsr}�h5f`dp�zsv{jhjdpfnu��Tqrh`sre®qrdE©�mpqrg7m`³ ¿¡y Ä�sr�zsrh`oiq «z£�Ä ¾ ­ � ­
¾ bTsr}�h5f`dp�zsv{jhjdpfcgz�Phje®�Ph Á��Ph Ä�sr�zsrh`oiq «z£�Ä ¾ � � ­$� �
¦5bToiyTyPd�qZ{`sr�zyToiqXgz�Phje®�Ph Á��Ph ÅVyToiqrgi�z�Pd Ä�sª½Xdpf`d�y�h`svoiqHÆ��nÇ´­E£ � ­�� ~O� �P� È
¦5oiqvsr�Tfto$h`srgzy�h`svu]svyP��{jhjf`gi�Xd ¿¡y Ä�sr�zsrh`oiq «z£�Ä ¾ � ­�� ­$� �
¦5oiqvsr�Tfto$h`srgzy�{`sr�zyToiq�qrdp�id�q ¿¡y ÅVyToiqrgi�z�Pd Ä�sª½Xdpf`d�y�h`svoiq ­ � ��� ¯
aHgih`oiq ­�� ~i¯

a1o$�®qrd]­$É ¾ sr�zyToiqv{5hjg�¢EÊ¡¿¡yTË�¨5oiyT��}�f`gzuÌ¢EÊtÁ��Ph`Ë�¨�h`bPd(£�¤��|�l¥5¦5§V�

Ãngihjd�{pÉ
­$�nacbPdpf`d�sv{5o�eTf`gi�®qrd�u/wnsrh`b�u]o$h`mtbTsvyP��h`bPd�Êj«z£�Ä ¾ Ë�{`sr�zyToiqv{�o$�Xg>�idi� ¾ h`oiyT�To$ft��«z£�Ä ¾ bToi{�o�­$� ��£
Í �Tsrd�{`mEd�y�h�qrdp�id�q����ng>w�dp�idpf��|h`bPd]£�¤��|�l¥5¦5§Îwnsvqvq�ft�Ty�}�f`gzuÏ�$£�hjg�ÐnÈ�£��Hfto$h`bPdpf&h`bToiy�Æ�È�£�hjg

­



�$£��X{jg�h`bTo$hVh`bTsv{nqrdp�id�qHwnsvqvqZ�Xd�Ðn~�� ¯�£��L¿ }|h`bPd��if`gz�TyT�T{nmpoiy��Xd�mEgzu�e®qrdphjd�qrk�{jdpe®o$fto$hjd���oiyT��h`bPd
hlw�g�{jk7{jhjd�u]{��Tgzo$hjd��Z�7h`bPd�y]h`bPdVf`d�oi�Pgz�Phxd�qrd�mEhjf`gzyTsvmp{xmEgz�Tqv�]ft�Ty@{jh`oiyT�To$ft�@«z£�Ä ¾ �O�ng>w�dp�idpf��Ph`bTsv{
mEgz�Tqv���Xd��Ts��@mp�Tqrh5hjg@oimtbTsrdp�id�oiyT��h`bTsv{�f`d�u]oisvyT{�oiy�gz�Ph`{jh`oiyT�TsvyP��sv{`{`�Pd�hjg]�Xd�f`d�{jgzqr�id��Z�

�O�n�xoimtb�gi}1h`bPd�hlw�g@{`bTsr}�h�f`dp�zsv{jhjdpfcgz�Phje®�Ph�{`sr�zyToiqv{�o$f`d�h`bPd(ÅVÃVÄ gi}1h`bPgz{jd�}�f`gzu h`bPf`dpd�gi}1h`bPd�£�¤��
mtbTsre®{�gzy�h`bPd�£�¤��|�l¥5¦5§V�

~O�nacbPd�ftoiyP�id�gi}3h`bPd�mtbToiyTyPd�q�{`sr�zyToiqHgz�Phje®�Ph��PdpeXd�yT�T{cgzy4h`bPd�hjdpftu]svyTo$h`srgzyZ��acbPd�£�¤��|�l¥5¦5§»bToi{
o���Ç ��£
�Tsª½Xdpf`d�y�h`svoiq��Pftsr�idpf�gz�Phje®�Ph�wnsrh`b¼È$��� �®oim`³�hjdpftu]svyTo$h`srgzyZ��acbPd�o$�Xg>�id4Ç�­E£ ftoiyP�id
h`bPdpf`dp}�gif`d(oi{`{`�Tu�d�{cÈ$���<hjdpftu]svyTo$h`srgzy�wnsrh`bTsvy@h`bPd�f`d�oi�Pgz�Ph5d�qrd�mEhjf`gzyTsvmp{p�3�ng>w�dp�idpf��Loi{5h`bPd(mpo$�®qrd�{
wnsvqvqPeTf`gi�®o$�®qrk�yPgihx�Xdnu�gif`dnh`bToiy��$u��Ohjdpftu]svyTo$h`srgzy@{`bPgz�Tqv�]yPgihx�XdnmEftsrh`svmpoiq®oiyT��oiy]gieXd�y�mpsrftmp�Tsrh
svy�h`bPd(f`d�oi�Pgz�Ph�d�qrd�mEhjf`gzyTsvmp{p�T�zsr�7svyP��o�Ç���£Î{jwnsvyP�P�7w�gz�Tqv���Xd�eXgz{`{`sr�®qrdi�

�P�nacbPd({`sª©�mtbToiyTyPd�qZ{`sr�zyToiqXgz�Phje®�Ph`{�d�oimtb�mEgif`f`d�{jeXgzyT��hjg]h`bPd(gz�Phje®�Ph�gi}1gzyPd(£�¤��?{`bTsre��
ÈO�nacbPd@mtbToiyTyPd�q3{`sr�zyToiq|gz�Phje®�Ph&u��T{jh(�Xd]�Tsr�zsrh`sv{jd��4wnsrh`b;o;­p���®srh({`sr�zyToiq|ftoiyP�idi�1�®�Ph�wnsrh`b����®srh`{
eTf`d�mpsv{`srgzy�o$h�h`bPdcqrg>w#d�yT�Z�$ftsv{`svyP�nhjg]­p���®srh`{1eTf`d�mpsv{`srgzy�o$h|h`bPdcbTsr�zb&d�yT�Z���nd�yTmEdi�L­E���®srh`{��Pk7yToiu]svm
ftoiyP�idi�H­p���®srh`{�eTf`d�mpsv{`srgzy�sv{cyPdpd��Pd��Z�

�O�nacbPd�{`sª©�mpoiqvsr�Tfto$h`srgzy�h`svu]svyP�4{jhjf`gi�Xd�{�{jd�qrd�mEh�wnbTsvmtb��if`gz�Pe#gi}�mtbToiyTyPd�qv{�hjg;mpoiqvsr�Tfto$hjdi��acbPd�­�¯
mtbToiyTyPd�qv{VeXdpf�£�¤�� mtbTsre�o$f`d��Tsr�7sv�Pd���svy�hjg�{`sª©��if`gz�Pe®{Vgi}xh`bPf`dpd�mtbToiyTyPd�qv{Vd�oimtbZ��acbPd�{jd�mpoiy4�Xd
mpoiqvsr�Tfto$hjd���svy�oiy�k�mEgzu&�®svyTo$h`srgzyZ�

���nacbPd Í �Tsrd�{`mEd�y�h�qrdp�id�q�oiyT��ftoiyP�id�gi}xh`bPd��Tsª½Xdpf`d�y�h`svoiq1mpoiqvsr�Tfto$h`srgzy�{`sr�zyToiq1qrdp�id�q�bToi{�yPgihVkidph��Xdpd�y
�Pd�mpsv�Pd��Z�

¯O�nacbPd(mpoiqvsr�Tfto$h`srgzy�{`sr�zyToiqXqrdp�id�q��Pk7yToiu]svmnftoiyP�id(oiyT��eTf`d�mpsv{`srgzy�u��T{jh��Xd�o$hnqrd�oi{jhco$h��igOg7��oi{�h`bTo$h
}�gifch`bPd&mtbToiyTyPd�q�{`sr�zyToiqXgz�Phje®�Php�

� 	´_�
Ì_tS�·

acbPd�h`svu�dE�l�PdpeXd�yT�Pd�y�hV{`sr�zyToiqv{no$f`d�{`bPg>wny�svy�¤�sr�P�|­
�Zh`bPd�mpoiqvsr�Tfto$h`srgzy�{`sr�zyToiqHqrdp�id�q�sv{VmEgzyT{jh`oiy�h(�T�PftsvyP�
�To$h`o]mpo$eTh`�Pf`d&oiyT��hjftoiyT{j}�dpf��
Ãngihjd�{pÉ
­$�nacbPd�mpoiqvsr�Tfto$h`srgzy�h`svu]svyP��{jhjf`gi�Xd�{|o$f`d5gzyTqrk&eTf`d�{jd�y�h|sr}Lmpoiqvsr�Tfto$h`svyP�P�1acbPdpk&u��T{jh3oiqvq7bTo��idch`bPd�{`oiu�d
ftsv{`svyP��d��P�idi�®sr}1{jd�qrd�mEhjd��Z�

�O�nacbPd5h`svu]svyP�V�Xdphlw�dpd�y�h`bPd�{jh`o$f`h|gi}Lh`bPd�{jd Í �Pd�yTmEd&¢��zsr�id�y��Ok&h`bPd5ftsv{`svyP�Vd��P�id�gi}®h`bPd�hjftsr�i�idpf3svyPe®�Ph ¨
gif��Tsr}�mpoiqvsr�Tfto$h`svyP�P�Oh`bPd�ftsv{`svyP�&d��P�id�gi}Hh`bPd�mpoiqvsr�Tfto$h`srgzy�h`svu]svyP��{jhjf`gi�Xd�{p�7hjg�h`bPd({`oiu�e®qrdE�loiyT�7�lbPgzqv�
u��T{jhc�Xd�oimpmp�Pfto$hjd�qrk�oi��°`�T{jh`o$�®qrd�hjg�� ­p�iyT{p�

~O�nacbPd�{`bTsr}�h5f`dp�zsv{jhjdpfcsvyPe®�Ph5u��T{jh5g>�idpftqvo$e�wnsrh`b�h`bPd�ÂTft{jh5{`bTsr}�h5f`dp�zsv{jhjdpfcmpqrg7m`³L�3¿ hc{`bPgz�Tqv�@�ig@�Pg>wny
�Xdp}�gif`d�h`bPd(ÂTft{jh�ÅVÄ(¦�mtbToiyTyPd�q�sv{�{`oiu�e®qrd��Z�

�P�nacbPd({`bTsr}�h5f`dp�zsv{jhjdpfnmpqrg7m`³�{jeXdpd���u��T{jh��Xd��?È������i�

� � YVS�S��3^1UXYnWZº»¸cS�[ ^|¸���¹��3º

acbPd4e®b�k7{`svmpoiqnh`bTsvm`³7yPd�{`{�gi}&h`bPd�£�¤��|�l¥5¦5§ oiyT��mEgzyTyPd�mEhjgif�mpoiyTyPgih�dE©PmEdpd����P� È$u]u �T�Pd�hjg¼{je®oimEd
mEgzy�hjftoisvy�h`{p��acbPd�eTf`gieXgz{jd��¼mEgzyTyPd�mEhjgif�sv{�� ¾ a ¾ �V« �$��� e®svy ­pu]u e®srh`mtbZ�5wnbPdpf`d�hlw�g�o$f`d�f`d Í �Tsrf`d��
eXdpf�£�¤��|�l¥5¦5§V�LacbPd�f`dp}�dpf`d�yTmEd(yO�Tu&�Xdpft{�o$f`diÉ�mEgzy�h`oimEh ¾T¾ �V«Z�l�i�z~$a5�l¥5Á�� �O�®bPgz�T{`svyP� ¾ �V«H¥|� �$�$£n� ¾ �l§V�
{`bPf`gz�T�Pd���bPd�oi�Pdpf ¾ ���$�i§x� ¾ �V« ¾ �lac¤��®acbPd(�Pdph`oisvqrd���{`sr�zyToiqª� hjg$� e®svy�gift�PdpftsvyP��sv{cyPgih�kidphV�Pd�mpsv�Pd��Z�

�



Shift register output (x2)

Channel signal output (x6)

Shift register multiplex clock

Shift register input

Shift register reset

Sample−and−hold

Calibration timing strobe (x6)

x18 in total
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