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`baQc'�^{|n|{�qsuFy4�1w%�¢czt��b�_{|n|nB�Bc5v�uF�QyLrjco�"uFyLrju£®~czt��¦¯��¢t^uFyLr°¯�coyQ��qzw%t��Q�±�¢²S³�k9´lelµb����k�w~q�a"²S³�k¶´1elµ
qzw~y�aduFn|���d��rju0�"�1w%�¢czt���{|y�w¤ª4����w%t^t�w��~��k�w~q�a$n|w��~czt��_{|n|n·r^adczt�cz��u~t^c4qsuFyQ�^{��jr'u~�buFyQc=²S³�k¸´1elµ
���Qn|np�L¯��Bu~���Qn|w%rjco�£��{pr^a}���lw%��czt��_w~yQ�4uFydc�²S³�k<´1e�µ9a�w~np��¯��Bu~����n|w%rjco����{pr^a}���lw%��czt���{|y�w�¹��}��w%t^t�w��~�
µ1coqzw~�Q�jc=r^adcZ²S³\kº´1e�µ1�'��{|n|n\�Bc���aL�@��{|qzw~n|np��v�uF�QyLrjco�8��{pr^a8r^adco{pt�u~t�{pcoyLr^w%r^{puFy�w~nprjczt�yQw%r^{|yQx"{|y¤cow~q�a
n|w��~czt��Bczr¬�1czcoy£rju~��w~yQ���Bu~rjrjuFvm��{|�dcl�¢w~qz{�ydx5�¢u~t^�1w%t��Q�z�Fr^adcoy£r^adc����lw%�¢czt��/{|y�r^aQc�aQw~np��¯��Bu~���Qn|w%rjco��²S³\k
´1e�µ¶��{|n|nU�Bc5w~nprjczt�yQw%r^{�ydx��Bczr¬�1czcoy}r^adc5r»��u=�BuF�^�^{p��n|c�¹�����w%t^t�w��@�o�� _coyQqsc~��r^adczt�c5��{|n|nU�Bc'���Q{p¼Uczt^coyLr
r¬�@�Bco��u~�S²½³�k¾´1elµ½¿/���Qn|np�L¯��Bu~���Qn|w%rjco�J��n|cz��r°¯¬aQw~y��ÀaQw~np��¯��Bu~���Qn|w%rjco��w~yQ��t�{|xFa¦r°¯¬aQw~y��ÀaQw~np��¯��Bu~���Qn|w%rjco�W¿
r^adco�jcZw%t�c£�^adu;��y0{|y0³�{pxd�/¹%�Z`badczt�c�w%t�c£�%��²½³�kº´1elµ½ÁÂ��{|y¤rju~r^w~n��\�%�����Qn|np�L¯��Bu~���Qn|w%rjco�J�\¹oÃ�n|cz��r�aQw~np��¯
�Bu~���Qn|w%rjco�"w~yQ��¹oÃ£t�{pxFaLr�aQw~np��¯��Bu~���Qn|w%rjco�J�d��{pr^a�cow~q�a�n�wo�~czt�qsuFy¦r^w~{�yQ{|ydxZuFyQc'���Qn|np�L¯��Bu~���Qn|w%rjco�4w~yQ�"uFydc
aQw~np��¯��Bu~���Qn|w%rjco��²S³�k¥´lelµ½�

`baQc��1w%�¢czt�����{�n|n��Bc�t^cow~�}uF�drb�Q�^{|yQx±²S³�k¥³�g\e ´� �Ä5��q�aQ{|���z�3cow~q�a"t^cow~�Q{|ydx}¹oÅ�q�aQw~yQydcon��z�/ �coy�qsc~�
r^adczt^c��_{|n|n¡�Uc��^{pÆ�u~t5r»��conp®~c£²½³�kÇq�aQ{p���S�Bczt�²S³�kÇ´1e�µ_�J`�adc�¹oÅ4q�aQw~yQyQcon|�5w%t^cZv��Qnpr^{p�HnpcsÆ@co��uFyLrju"w
�^{|yQxFnpc�uF�drj���dr�n|{|ydcl�Bczt/²S³\k�q�aQ{p�J��`badc�v£w%�Q��{|ydxSu~�Wq�a�w~yQydcon|��rju±q�a�{p���/{|���^adu��_y£{|y�³�{pxd�3ª@��`�adcb²S³\k
q�a�{p����{|n|nBw~n|�^uZw~qzqscz�Qr_wZqzw~n�{p�Qt�w%r^{puFy���{pxFyQw~nB��aQ{�q�a�{|���Q�^co��rju£{|y�Èjcoqsrbw�����n|�jc�w%rbr^adc5q�aQ{p�"{|yQ���drz�

`baQc_{|yLrjczt^��w~qsc_rju�r^adc�t�cow~�duF�dr1conpcoqst^uFyQ{|qz��{|��r^adc_qsuFyQyQcoqsrju~t�uFy£r^adc_²½³�k$´lelµ$��aQ{�q�a£���d�Q��n|{|co��r^adc
�dt�{|®@{|yQx±�^{pxFy�w~n|�l��u~t�r^adc�²½³�k¥´1elµ¶w~yQ�4r^w%É~co��r^adc5uF�drj���Qrl��{pxFyQw~n|�z�·`baQc��Uu;��czt���u~t�r^adc�²S³�k¥´lelµ9{|�
�^�d����n|{pco���jcz��w%t�w%rjcon|�~�
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`badc�t^cow~�duF�dr¡conpcoqsrjt^uFyQ{|qz�¡��{|n�n~aQwo®~clw~y±{�yQ�dcz�BcoyQ�dcoyLrBx~t^uF�QyQ�'��t^uFvÐr^adc�²½³�k¤´1elµ½ÁÂ�z�� _coyQqsc~�~w~n|n¦�^{|xFyQw~n|�
uFy�r^adc�´1elµ�qsuFyQydcoqsrju~t·��a�{|q�a±�Qt^u;®@{|�Qc�r^adcl{|yLrjczt^��w~qsc1rjuSr^adclt^cow~�QuF�dr¡con|coqsrjt^uFyQ{|qz��w%t^c��Q{Ñ¼Bczt^coyLr^{|w~nÒ�\`badc
qsuFyQydcoqsrju~t��^aQ{|con|�0��{|n�n¡�BcZx~t�uF�QyQ�dco��w%r'r^adcZt�cow~�duF�dr'�BuFw%t��8coyQ��w~yQ����{|n|n·a�wo®~c4w8¹z�~�/Ó¾t^co�^{|�jrju~t±rju
x~t^uF�Qy���w%rbr^adc5²S³�k¥´lelµ9coyQ�W�

`\w%��npcZ¹5n�{|�jr^�lr^adc5y@�Qv±�Uczt���w~yQ��r¬�@�Bco��u~�·�^{pxFyQw~n��lrju£w~yQ���¢t^uFvÔw����Qn|np�L¯��Bu~���Qn|w%rjco�=²S³\k9´1e�µ_�
Õ u~rjco�zÖ
¹%��f½n|nWg¦²½×5Ø4�^{|xFyQw~n|�l��{|n�nUa�wo®~c'r^aQc5�jr^w~yQ�Qw%t���Ù�¹%ÚÛª�²ÝÜL�Q{|co�^qscoy¦r_npcz®~conÒ�
ª@��`�adc�xFw~{|y}�jcon|coqsr^{puFy}�j��{|r^q�adco���Bczr»��czcoy"xFw~{|yQ��u~���b¹Z��npcz®~con¡aQ{pxFaH��w~yQ�<�b¹z�"��npcz®~conJn|u��½���
�@��`�adc5gik�×¸qsuFy¦rjt^uFni�^{|v���n|�£n|{pxFaLr^��r^adc�²S³�k¥´lelµ¶gik�×Ý�_adcoy��jczr�aQ{|xFaW�
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Left handed Right handed

Wafers

VFE chips
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Ø3{|xFyQw~n/� Õ w~vZc;� h���� `��@�Bc Ø@�Bcoqz{���qzw%r^{puFy Õ �Qv'�Bczt ´�{�yQ� Õ u~rjco�
Ø3w~vZ��npcs¯¬w~yQ�3¯¬aQuFn|�0�� ��Sg¡×5� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹
Ø3a�{p��rlt^czxF{��jrjcztbt^co�jczr�����k1Ødk�`_� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹
Ø3a�{p��rlt^czxF{��jrjczt�{|yd�H�dr5��Ø	�bh Õ � h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹
Ø3a�{p��rlt^czxF{��jrjczt�v��Qnpr^{p��n|csÆ=qznpu3q^É8��elg
�'e��±� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹

 w~{�y}�jconpcoqsr^{puFy�� 
 f�h Õ Ø���� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹%�Ûª
g¡k�×¸qsuFyLrjt^uFn���f½×S×��_k1ØQØ�� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ¹ ª ¹%�Û�
Ø3a�{p��rlt^czxF{��jrjcztbuF�drj���Qr'��Ø	�����_`½� � ×S{pxF{pr^w~n ��µl�Q������g¦²½×5Ø ¹ ª ¹%� «
²S³�k¥´lelµ¶{|�dcoyLr^{���qzw%r^{puFy8��`lÄ�´�k���¯»�F� � ×S{pxF{pr^w~n ��µl�Q������g¦²½×5Ø « Å ¹%�ÛÃ
ela�w~yQydconW�^{pxFy�w~nBuF�drj���dr'�����½`b´��_`5¹ ¯�¹oªF� � f½yQw~npu~xF�dc ×S{Ñ¼��/����ª@ÚÛÃ�² ¹oª ª�« �@� ­
elw~n�{p�Qt�w%r^{puFy�r^{|v£{|ydx��jrjt^u~�Bc£��`_elf½gJh°µS¹ ¯»ªF� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø ª « ¹%�ÛÅ
elw~n�{p�Qt�w%r^{puFy�x~t^uF�Q�"�jconpcoqsr^{puFy���k Õ f_µlgik_¹ ¯»�F� h ×S{pxF{pr^w~n µ1���bgF²S×5Ø � ¹oª ¹%�ÛÅ
elw~n�{p�Qt�w%r^{puFy4�^{|xFyQw~nJnpcz®~con��¢²_e�f_gih µb� h f½yQw~npu~xF�dc ×S{Ñ¼��/����ª@ÚÛÃ�² ¹ ª §
`¡u~r^w~n �~ª ��«

`¡w%��n|cZ¹%Ö1Ø3{pxFyQw~n��lrju����°h��¦�bw~yQ�4�¢t^uFv �������¦��r^adc5²S³\k¥´1elµ½�

«d��`�adc'�^aQ{|��rlt^czxF{|�^rjczt�uF�drj���Qrb�^{pxFyQw~nJ{��lr^adc'f Õ ×¸u~��r^adc'uF�drj���dr^���¢t^uFv*r^adc5r¬�1conp®~c±²½³�k9q�aQ{p�H��uFy
r^aQc5²½³�k9´1elµ½�Q³du~tSaQw~np��¯��Bu~���Qn|w%rjco��²S³�k¥´lelµl�z�dr^adc'�^{pÆ��Qy@�Q�jco�}f Õ ×¸{|yd���dr^�1��{�n|nU�Uc��H�Qn|npco�
a�{pxFaW�

Ã@��`�adcb²S³\k�´1e�µ�{��dcoy¦r^{���qzw%r^{puFyZ{|y��Q{|qzw%rjco�·r^adc�r¬�@�Uc�u~�U²S³�k�´lelµ½�¦³du~t1w��¢��n|np�'�Bu~����n|w%rjco���BuFw%t��W�
r^aQc½r»�L�BcS��{pr^�lw%t^cZ¹z�d¹~¹Z���¤Ø3µ9rju�g\Ø3µb���d�¢u~t�npcz��r°¯¬a�w~yQ�dco��r^adcz�=w%t�c�¹z�d¹z�3�Uw~yQ����u~t�t�{pxFa¦r°¯¬a�w~yQ�dco�
r^aQcz�4w%t�c£¹z�~�d¹%�

�@��`�adc�t�w~ydx~c±u~�¡r^adc±q�aQw~yQyQconJ�^{pxFyQw~nJuF�drj���drb�dcz�BcoyQ���luFy}r^adc�rjczt�v£{|yQw%r^{puFyW��`badc5w%�Bu�®~c�����ª@ÚÛÃ�²
t�w~ydx~c�w~�^�^�Qv�co��¹z�~�/Ó rjczt�vZ{|yQw%r^{|uFy���{|r^aQ{|y8r^aQc�t�cow~�duF�dr�conpcoqsrjt^uFyQ{�qz�z��`badc�rjuFnpczt�w~y�qsc�uFy�r^aQ{|�
t�w~ydx~c'{|� �S�3Ú|¹J²Ýw~y���r^adc�csÆ3�Ucoqsrjco��yduF{|�jc5{�� !�Ã·v�²��

­L��`�adc_r»��con|®~c5q�aQw~yQyQconW�^{pxFyQw~nHuF�drj���dr^�1cow~q�a}qsu~t^t^co�j�BuFyQ�=rju�r^adc½uF�drj���drlu~�¡uFydc_²S³�kÀq�a�{p�J�����½`l¯
´��_`'¹�qsu~t^t^co�^�UuFy��Q��rju±q�aQ{p�£�3�@czr^q%�/³du~tlaQw~np��¯��Uu~�H�Qn|w%rjco��²S³\k�´lelµl�z�¦uFyQn|���^{pÆ�u~�Br^adco�jc½q�aQw~y�ydcon
��{pxFyQw~nBuF�drj���Qr^����{|n|nU�Bc5�Q�jco�J�

Å@��`�adc0qzw~n|{p�Qt�w%r^{|uFy<x~t^uF�Q� �jconpcoqsr�®%w~n|�dc¤�jczr^����aQ{�q�a9x~t^uF�d�¶u~�±q�aQw~yQydcon��4rjuÀqzw~n|{p�Qt�w%rjc~�¾`badc$¹oÅ
q�aQw~yQydcon��=�Bczt�²½³�kÔq�aQ{p�¶w%t^c0�Q{p®3{|�dco�¥{|y¦rju��^{ÑÆÀx~t�uF�d����u~�5r^adt^czc0q�aQw~yQydcon|��cow~q�aW�,`badco�jc¤�^{ÑÆ
x~t�uF�d����qzw~y4�Bc½�^conpcoqsrjco����{pr»��{|�jc~¿@r^adc��^w~v�c�x~t�uF�d��{|�1rjco�jrjco�}�^{|v��Qnpr^w~yQczuF�Q�^np��uFy�w~n|nU²S³�kÀq�aQ{|���z�
`�adcSr¬�1u£qzw~n|{p�Qt�w%r^{puFy�r^{|vZ{|ydx��jrjt^u~�Bc��^{pxFy�w~n|�lw~n|npu�� w��jcon|coqsr^{puFy�u~�ir^aQc�r¬�1uZ��w~ydÉ3�1u~�¡²S³�k<q�a�{p���
qsu~t�t^co�j�BuFyQ�Q{|yQx�rju=aQw~np��¯��Uu~�H�Qn|w%rjco���BuFw%t��Q�z�

§@��`�adc��^w~v�c�qzw~n|{p�Qt�w%r^{puFy'®~uFn|r^w%x~c�{|���Q�jco���¢u~t/w~n|n@²½³�k8q�aQ{p���\uFy�r^adcl�BuFw%t��W��`badclqzw~n|{p�Qt�w%r^{|uFy���{pxFyQw~n
n|cz®~coni�d�3yQw~vZ{|q½t�w~yQx~c'w~yQ�}��t^coqz{|�^{puFy4v��Q�jrb�Bc5w%r½npcow~�jr�w%rbx~u@u3�"w~�br^a�w%rb��u~t_r^adc'q�aQw~yQydconJ��{pxFyQw~n
uF�Qrj���drz�
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`badc=r^{|v�cs¯¬�dcz�BcoyQ�Qcoy¦r��^{pxFyQw~n|��w%t^c4�^adu;��y�{�y�³�{pxd�/�@��`�adc£xFw~{|y��jcon|coqsr^{puFyW�·qzw~n|{p�Qt�w%r^{puFy�x~t�uF�d���^conpcoqsr
n|{|yQco�z�Jqzw~n|{p�Qt�w%r^{puFy¤�^{pxFyQw~n·npcz®~con�n|{|ydco�Sw~yQ�¤²S³�kÐ´lelµÐ{��dcoy¦r^{���qzw%r^{puFy0n|{|yQco�½w%t�c£qsuFyQ�jr^w~yLr'�Q�dt�{|ydx4�Qw%r^w
qzw%�Qr^�dt�c'w~yQ�4rjt�w~yQ�^��czto�

`baQcSg¡k�×ºqsuFy¦rjt�uFnJn|{|ydc½qzw~y��BcSu~�Uczt�w%rjco��{|yQ�dcz�BcoyQ�dcoyLr^np��u~��w~y¦�=u~�¡r^adc�w%�Bu�®~c±w~yQ�4�juZqzw~y�q�aQw~yQx~c
w%r�w~yL�4r^{|v�c~�Qw~���Qco�^{pt^co�W�
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Shift register output (SROUT)

Channel signal output (OUTPUT1−12)

Shift register multiplex clock (CLOCK)

Shift register input (SRIN)

Shift register reset (RESET)

Sample−and−hold (HOLD)

Calibration timing strobe (TCALIB1−2)

x18 in total

³�{pxF�dt^c½�@Ö�`�{|v�cs¯¬�dcz�BcoyQ�dcoyLr·�^{pxFyQw~n��·rju±w~yQ�£��t�uFv,r^adcb²S³�k�´1elµ½�¦`baQcbxFw~{|yZ�jcon|coqsrz�@qzw~n|{|�Qt�w%r^{puFy�x~t�uF�d�
�jconpcoqsrz�d�^{|xFyQw~nQnpcz®~conUw~yQ�Z�BuFw%t��={|�dcoyLr^{���qzw%r^{puFy=�^{pxFyQw~n��/w%t^cSqsuFyQ�jr^w~yLr�r^adt�uF�dxFaduF�dr�r^aQ{|�/�jcoÜ@�dcoyQqscSw~yQ�=�ju
w%t^c'yQu~rb�^adu��_yW�

`baQc�csÆ3w~qsr5r^{�vZ{|ydx4t^coÜ@�Q{pt^covZcoy¦r^�Su~�1r^adco�jc£��{pxFyQw~n|�Sw%t^c£�^czr��L��r^adc�²S³\kº´1e�µÇ���Qr5aQwo®~c£yQu~r��~czr
�Bczcoy}�j�Bcoqz{��Qco�J�
Õ u~rjco�zÖ
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