
���������	��
��������������������������� ���!�"��#$
&%('
)+*-,/.�*10�2�354-6�798�:<;/3>=�:@?�ACB@DFE�G!3>HIDFJKDF7�;L:�M�NFO�P(Q(ORP(Q-O�O�O�SUT

V JW3X;Y;/4(7!=ZD[4(=�=�G!H/4(=]\_^`P	abNFO�cdM9e�G!fg:YDhf>DF796(;Li_O!jlkm;L8nNFOmo�:Fj
p�q .�rs)utv*UwyxXz],�0|{ V avA~}�a�O�k���SUT
� D	4(J A�4-H/4(JKDZ;ID�HL:
� D	4(J DF7!D�HI6(\ Q9j�� �nDZ�
� D	4(J =�G!HIHLDF7�; ��Q JK?
A~G�fg:YD�fXDF7!6(;Li NFO�O o�:
� G�J[�uD�H@8(�e�G!fg:YDF: �(O
� D	4(J ��� O!j�� =�J
� D	4(J ��� O!jlk =�J
A D	4-��eu8���D�H��!DF7!:L3�;�\ �(O�O �R��P�=�J1�
A�HLDF:Ifg3X;@4(7��_A�HIDF=�3g:L3>8�7n��fg3X;
��f>3X;���3g��;Li O!jlO�Q =�J
��f>3X;���3g��;Li��(4-HL354�;L3>8�7 �b� c
��f>3X; �uDZ��DFf k�O J¡H/4(�
��f>3X;@f>DF796(;Li ¢�jlk =�J£M!��8�H ¢���¤¥3g7�:YD�HI;L3>8�7n4-7!6�f>D
��f>3X;�;IH/4	��DFf ¢�jlk =�J£M!D	4(=Ui£:Ifg3X;�4-=ZHL8�:I:@4-e�D�HI;LG!HID
V 7!D�HI6(\�2¦D�eu8�:I3X;IDF� §��(O ¨(8�G�f>DF:@3g7©8�7!D�:L=F4(7
�ª4�«93gJmG�J :YeuD�DF� k =�J�P�:YDF=
��3>7�3gJmG!J :<;LD�en:I3>¬�D O!jlO�NFO =�J
��3>7�3gJmG!J 4(=];LG�4�;L8(H�:Y;ID�en:I3>¬�D O!jlO�NZ¢ =�J£M!��8�H ¢�� ¤ 3g7�:YD�HI;L3>8�7n4-7!6�f>D
� G�J[�uD�H@8(�eu8�:I3X;L3>8�7!: �(O �!G!HL3g796W8�79D�:I=F4(7
®8�f>f>DF=];L8(H@?bHLH/4	\
?bHLH/4F\di!DF3X6�i�; k =�J
?bHLH/4F\���3g��;Li k =�J
� G�J[�uD�H@8(�DFf>DFJ¡DF7�;/: §-¢
V f>DFJ¡D	7�;@=Ua�=`:Ye�4(=�3g7!6 O!j¯¢�° JKJ
�ª4�«©DF79D�HL6(\��!D�eu8�:I3X;IDF� Q�� ¨(8�G�f>DF:@3g7©8�7!D�:L=F4(7
A D	4-�©=�G!HIHLDF7�;�euD�H@DFfXDFJKDF7�; N JK?
� 354-: =F4-e�4-��3gfg3�;�\ k�O�O �
± 79e�G�;bHLD���D�HIHLDF��798�3g:YD ��NFO o�?



²n³ ´vµ�µ�¶~·�¸º¹¼»½¹&¾b´¿¸�¹ À�µ�¶Áµ�Â�Ã+Ä

ÅÇÆ�È+É�Ê|Ë!ÌCÍÎÌÏÈ�Ð ÑÓÒ�Ô¼Õ¿Æ�È�Ì Ö�È�Ò�Ë9Ö�×�Ø�Ù~Ú$ÊKØ�È¼×�Æ�Ë�Ê|ÑÛÌCÑÓÒ~Ú$Æ"Ü ×~Ý~ÚyÍ"Ë�Þ ß�Ò à
Í	Ø(ÚyÒ�Ø-ÚyÒ�Ë9È�Ù�ÍáØ�Ë9ÌC×�Ë9Æ�ÚuØ�Ù�Æ"ËâÆ"ÑÛÍ"ËãÈ�Ò Ø-Ý�Ë�Í�Ê|Ñ|ØäÑÛÍåÚæÊÓÑÓÌCÑ�Ø�ÑÓÒ�Ô ÕYÚyÖRØ�È+Æ�ç
Ñ�Ø!èXÍmÖ�Ê|Ë!ÚyÆ�é1Ë�Ö9ÚyÒ@è�ØhÌCË9Ë�Ø`Ø-Ý�ËdÈ+Æ"ÑÓÔ+ÑÓÒ~ÚyÊ�Ô+ÈºÚ$Ê�È�Õ¥ê!ë+ë�ì¦íîç+Õ<Ù�ÊÓÊ~Ö�Ù�Æ"Æ�Ë9Ò�Ø9Þ
ï Ë�ÚyÍ�Í"Ë�Æ"ØªðYÉñÙÁØ�Ý~Ú!Ð�ËsÒ�È+Ø1×�Æ�È�ÐºË9Ò®òhØ-Ý~ÚuØWØ-Ý�Ë�Æ�ËsÑÓÍdÚ�×~Ù�ÊÓÍ�Ë�Í"ÑÓó�Ë�Ø�Ý~ÚuØ
ÑÓÍdÉîÈyØ�Ý�Í�Ý�È+Æ	ØdË9Ò�È�Ù�ÔºÝôØ�ÈCÒ�ÈyØ�õ�Ë9Í"Ø�Æ�È�ÜöØ-Ý�Ë÷Í�Ê|Ñ|Ø�Í9ç®ÚyÒ�õ½ÊÓÈ�Ò�ÔCË9Ò�È�Ù�ÔºÝ
Ø�ÈÏÔ+Ñ|Ð�Ë�ÌCË!Ú+Ò�ÑÓÒ�Ô+ÕYÙ�ÊîÑÛÒ�Õ¿È+Æ�ÌåÚuØ�Ñ|È�ÒøÚ$É�ÈºÙÁØ1Ø-Ý�ËªÉîË!ÚyÌøÞ

ùÇúuûnü�úuýîþ�ý®ÿ���þ������yý	�


��� Ö�Ý~ÚyÒ�Ò�Ë9ÊbÕ¿Æ"È�Ò�Ø_Ë9Ò�õ ÚyÒ�õ ÚyÖ��&Ù�ÑÛÍ"Ñ|Ø�ÑÓÈ�Ò Ë�Ê|Ë!ÖRØ�Æ�È�Ò�ÑÓÖ9Ínõ�Ë9Í�Ñ|Ô�ÒãÑÛÍsÚuØ
Ø�Ý�Ë�Í�Ö(Ý�Ë!ÌåÚuØ�ÑÛÖ�ÚyÒ�õ É�ÈºÚyÆ�õ½Ê Ú!Ü�È�ÙÁØ�×~Ý~ÚyÍ�Ë+Þ


�� Ë!ÚyÌ ÉîÈ��ôÚyÒ�õ ÚyÖRØ-Ù~ÚuØ�È+Æ�Í"×ñÚ+Ö�Ë�Ú$ÊÓÊ|È Ö9ÚuØ�Ñ|È�ÒøÚyÒ�õöØ�È+×�È�Ê|È+ÔyÜöõ�Æ-Ú9é©à
ÑÓÒ�Ô�Í�ÌäÚ+õ�Ë

����� þ������Óþ��
�ªË9Ö�à! ºÚyÒ ëÁê#" Å¡Ý�Ü Í�ÑÓÖ9ÍdÚ+Ò�õ%$¡Ò�Ô�ÑÓÒ�Ë�Ë9Æ"ÑÓÒ�Ô

ð'&�Ù~ÚyÒ�Ø�ÑÓÕ�Ü½ÚyÒ�õôÐºË�Æ"ÑÓÕ�Ü ÚyÍ�Í"Ë�Æ"Ø�Ñ|ÈºÒâØ�Ý~Ú$Ø©Ë!Ò�È�Ù�Ô�Ý
ÑÓÒ�Õ¿È�Æ�ÌåÚuØ�ÑÓÈ�Òôé�ÑÓÊ|ÊbÉîË÷ÌCË!Ú+Í�Ù�Æ�Ë9õöØ�È)(	Ù�Í"Ø�Ñ|Õ�ÜöØ-Ý�ËªË+*îÈ+Æ"Ø�ò

 ºÚ+Ò à',ñË9É ëÁê#" - Ë9Ö�Ý~ÚyÒ�ÑÛÖ9Ú$Ê	�ªË9Í"ÑÓÔ�Ò
-¼Ú$Æ ëÁê#" ÅÇÆ"Ë9Ê|ÑÛÌÏÑÛÒ~Ú$Æ	Ü%��Ë9Í�Ñ|Ô�Ò/.£Ë�Ð Ñ|Ë�é
ï Ë¼Ú$Æ�Ë Ù�Ò�Ö�Ë�Æ"Ø-Ú$ÑÛÒ é£Ý~ÚuØåØ-Ý�Ë Ö�È�Ò�Ö�ÊÛÙ�Í"ÑÓÈ�Ò�ÍåÈ+Õ�Ø�Ý�Ë Å0�1. é�ÑÓÊ|ÊnÉîË+Þ
2 Ë�Æ	Ø(Ú$ÑÓÒ�Ê�Ü Ñ�Ø ÑÛÍ õ�Ñ�3äÖ9Ù�Ê�Ø Ø�È ÑÓÌåÚ$Ô�ÑÓÒ�Ë Ú é1Ë�Ê|ÊªË9Ò�Ô+ÑÛÒ�Ë�Ë�Æ�Ë9õ õ�Ë�Ð ÑÛÖ�Ë+ç
ÌCË�Ë�Ø�ÑÓÒ�Ô÷Í"×ñÚyÖ�Ë1Ö�È�Ò�Í	Ø�Æ�Ú$ÑÛÒºØ-Í�ç+ÑÛÒ�Í	Ø(Ú$Ê|ÊÓË9õäÚyÒ�õ È�×�Ë�Æ-ÚuØ�ÑÓÈ�Ò~Ú$Ê�õ�Ù�Æ�ÑÓÒ�ÔªØ�Ý�Ë
Ö�È�ÌäÌCÑÓÍ�Í"ÑÓÈ�Ò�ÑÛÒ�ÔÏÚuØ54 �76 4 ÑÓÒ8,®Ë�ÉÁà:9n×�Æ�ç<;yë+ë=; ç~Ë9Í�×�Ë9Ö�ÑÛÚ$ÊÓÊ�Ü édÑ|Ø�Ý�Ø�Ý�Ë
Ë��ÁÑÓÍ"Ø�ÑÛÒ�ÔCÌåÚyÒ�×îÈ�éWË�Æ9Þ



FPGA

farm

Embedded
Computer
(Linux/StrongARM)

Conventional
bloated motion
control on IOC

? ?

Timing/RTDL
client

64 input
channels

EPICS

MEBT Emittance Scanner Electronics

Signal
Conditioning

ADC

Signal
Conditioning

ADC

Stepping motor drivers

100 BaseT Ethernet
CA protocol



>@?BADCFEGEHCFE IKJL? MONQPRCTSUMDCFSWV'JXSW? Y[ZHIKC\P�CF]^P�]#_
`7acb�d=e=fhgTfji�alk�mnd#bomnp�p+acbqmndrm[i#mns#ktmnd#bqmnp)avuwmwmnbqmndrxybomFu{z�|
})i�av~��li�a�p#�
�r���#��� }@��gTf�a�sKmndK��� � g{���v�K�#� �
���K��� ��� �
����� ��� i��ve
� � �#� `li#�cp�� k0fvenp+avmnp^f

�1p^�Kp � s#�[��p�m�f7�Fb�f� '¡)¢h£¥¤��
��¦ bomFu�fvb � �§� � |©¨�|«ª{| � | �#�
� dK¬+¬�� � |¨Kª{| �
� d � b ¦ ¬�� � |q�#| �
� x®bqmTu{zF� � | � | � �'f�p��cf�� � �:a����¯��� ¦ ��p
� `luw�§°�`±sRzF� � | �=²
� mnp^fc�³f�sFs � �´���#|ª=µ

¶ unp��cf�b�s=mw�+�
·=¸º¹¼»R½�¾À¿ÂÁDÃt»ÅÄjÆXÇ
È{¸ºÉÊ»ÅÃÌË^ÍÅ¾�ÁD¿Î¾¥¿ÂÁ�Ç
ÏF¸7Ð�¾À¿ÂÁÑ¾+»ÒË�ÁÂÃ0Í�Ä�½ÔÓ=½^ÕÅ½+Öo»�×n½�Ä�Ø«Ë�Ä�¿Ù½�ÚLÓ�ÖÜÛ	Ç
ÝX¸7Ð�¾À¿ÂÁÑÞFÍ�ÄcÓ�Ã0Í�Ä�½�Ó=½�Õ�½^Öq»�×�½^Ä�Ø«Ë�Äj¿Ù½^ÚLÓ�ÖßÛ	Ç
à=¸7Ð�¾À¿ÂÁDÚ¯½�ÁÂÃt»ÅÄjÆ7Ë�Ä�¿Ù½^ÚLÓ�ÖßÛ	Ç



·=¸º¹¼»R½�¾À¿ÂÁDÃt»ÅÄjÆXÇ
áhâ ¬^s=una���p#ã
kÑzwi���� � p1ä7å7�1gæ¬+acsK�v�´� ¦ unb � f�i�mw~%��p+a§�Kp��ç¬je[i#mwmnp � �
kÑz{f�p+avm[i � f�acbod#d#p�ar�[u � �cp\¬�i�m fvacbod#d#p+a�ä7å7�1g fvs un��~[iÅf�p è§acp�¬^s#a�~wé
 Â�Kp+a�mnp � ~wacb��=p+a�mnp+p�~np�~ëên�rs=�§f � °ì¬^s#�wbop�~ â a�sK� p�z�bo�cf�bqmnd���i���� � p��j¤



È{¸ºÉÊ»ÅÃÌË^ÍÅ¾�ÁD¿Î¾¥¿ÂÁ�Ç
�ºbo��p±~np � i�° â acsK� acbq�cbqmnd � s#d#bq¬ � p^�Kp � s=m�i@~nbod#b�fji �{ícî á �wbomÔf�s)��p�¬^s=mw~
� p+�Kp � �Kp+a�mnp � bom�f�p+a�a�un�nf�a�sKu�f�bqmnp#��ï\ðë�ñ ºò[a��cf � p^�=p � sKm � ° ~np���u � fvbÜ�
� � p�z{p��¥��µ��¯sK�v�cb ¦[� pÔ¡)ä í á �wbomw��¤
£h��p+a � p^�=p � �wacsKd#avi�� �cf�i �o� p�~ósKmóacp�i#~{�³�li�b�f�� � ¨�ðë�
gFbq�r� � p¥u[�cp+a � p+�Kp � �wa�s#d#avi#� uw�cbqmndr��p � p�¬�fR :¤tsKaº�¯s �o�  '¤��0ï � ðë�
ktm�f�ac°Àfvshk0ä í åçgÀälå±�¥gÊ¬�i �o��¦ i�¬j�¼a�sKu�f�bqmnp#êKi â fvp+aO~wp�¬^s{~nbomnd1�cp � p�¬^fR '¤
acp��c�¯sKmw�cpK�7� �#� ðë�
�ÀiÅf�i8f�a�i�mw� â p+a â acs=� fvenpñs�ôX� ¦ s=i�a�~ i�~w~na�p������c�<i�¬+p#êOb â �¯p+a â s#av�rp�~
â acs=� u[�cp+a � p+�Kp � ��b�fve ¬�i�¬�enbqmndñf�una�mnp�~õs�ôGê®¬�i�mõe[i��w�¯p�m iÅfÀi ¦ sKu�f
µ � f�a�i�mw� â p+a�� î �cp�¬^sKmw~ë|
g�i���p¼f�a�i�mw� â p+a���b�f�enbomBälå±�¥g¯êO  ¦ i�~ � °[¤�¬+sKm��Kp+a§fvbomndB�RïW� ¦ b�fhbom�fv�hf�s
ö s=iÅf�ê ��� �±s#av~w� î ��p�¬^s=mw~ë|
� �#�K� �¯s#bom�fìi�aca�i�° uw�¯~[iÅfvp�~ ¦ ° p�z{f�p�a�m[i � f�a�b�d#dKp+aìiÅfñï � }@�8a�uwmw�
�wacp+fcf!°Ô�7p ��� ê���b�fve�sKm � ° ���=÷ s â å±ä0£ fvbo��p5i�¬+¬^sKu[m=fvp�~ë|�gFs=�rp+fvenbomwd
bom fvenpõk0ä í åºg mnp+f!�±s#a�� �cf�i�¬j� �cf�i ��� �ós{¬+¬�i���b�sKm<i ��� °Kêha�p���u � f�bqmnd bom
~nacsK�w�Lp�~õun�¯~<iÅf�p���|��çenpr�wacs ¦w� p�� ¬^sKu � ~ ¦ p�i#m=°F�5enp+a�p�bom ä7å7�1g¯ê
b�f���bom�f�p�avi�¬^f�b�s=m ��b�fve x®bomFu{z	êGf�enpUx®bomFu{z mnp^f!�±s#a��õ�§fji�¬j�LêOmnp^f!�±sKac�
e[i�av~��li�a�p#êwi�mw~ñf�enpÀ¬ � bop�m�f5acp�i�~wsKu�f�|



ÏF¸7Ð�¾À¿ÂÁÑ¾+»ÒË�ÁÂÃ0Í�Ä�½ÔÓ=½^ÕÅ½+Öo»�×n½�Ä�Ø«Ë�Ä�¿Ù½�ÚLÓ�ÖÜÛ	Ç
� ¦ ��s � unf�p � °K| �çenp �vi#�rpøf�sFs � �Fb�f\fve[iÅf\bo�8uw��p�~ â s#a\¬^sKm��Kp�m�f�bosKm[i �
k0ä í åçg8~np^�=p � sK�[�rp�m=fhi��w� � bop��)enp�acp#êùi � fvensKund=eÌbomúiñ~nb�ô�p+acp�m=f¥¬^sKm{�
ò[dKuna�iÅf�bosKmë|¼û0sKuna¥~np^�Kp � s#�[��p�m�f)~nboacp�¬�f�s#ac°B¬�i�m ¦ p�¢ � gÌ��sKuwm�f�p�~
¦ °)f�enptp�� ¦ p�~w~np�~1~np+�Fbq¬^p#êW°Ks=uÊ¬�i�mÀf�p � mnp^fGbomëêÅ�Kp�a��cbosKm�¬^s=m=fvacs � èÂü§uw�§f
�±sKac�{�+|©é �çenp+a�pæi�acp � bq¬^p�m[�cpñ�Ui�m[i�dKp+a��¥f�sBdKp^fÔbom f�enpU�li�°K|õg{un���
�¯s#a§f�p�~ � i#mndKu[i�d#p�� ¦ ° fvenpÌ¡)mFu å±sK���wb � p+aæå±s ��� p�¬�fvb�sKm bomw¬ � uw~np8¬�ê
¬RýÀý�ê � s#acf�i�mëê=i#mw~�þ�i���i�  í e[i��=pºmns#f�fvp��cf�p�~�fvenp � i�fcf�p�aÿf �7s1s=m�f�enbo�
� � iÅf â s#av�æ¤�|@¢@s#av�Ui � £hmnb�zT� �§f!° � p�~np^�Kp � s#�[��p�m�fæè ü§uw�cf@�±s#a��F��| é dK~ ¦
bo�1mns�f�fvp��cf�p�~ëê¯�§f�a�i�¬^p�i#mw~ d#�wacs â �7s#ac�#p�~ sKm8fvenp+boa@ò[av�§f�fva§°K|)�@m�°��
fvenbqmnd�f�e[iÅfº¬�i�m ¦ p)¬^s=�r�[b � p�~ ¦ °Ud=¬+¬h�vensKu � ~ ¦ unb � ~%pRi��cb � °K|ÑäD°Ffvens=m
i�m�°KsKmnp � � ��� ¬^s{~npì¬�i�m ¦ pæf�p��§f�p�~ â s#a â uwmw¬�fvb�sKm[i � b�f ° uw�cbqmndø�cf�i�m{�
~[i�av~ ¡h¢h£ f�sFs � � � s{¬�i �o� ° sKm °KsKuwa â i��=s#acb�f�pæ�7s#ac�{�§fjiÅf�bosKm  Âx®bqmTu{z	ê
gFs � i�acbq�+ê�¢h�¥ê¯|o|q|«¤�|DgFbqmw¬^phfvenbo�7bo�çiÊfva�unpKê �B� £ p�m[i ¦w� p�~æ£hmnb�zT�!i � b��#p
�§°��cf�p��\ê=b�fl�vens����0f�avi#~nb�f�bosKm[i � acs{¬j����s � bo~ñ�cf�i ¦ b � b�f!°K|Ñ�ºenbq�±¬+sKm=fvavi��cfv�
��b�f�eBfvenp���z�� s#ac�{�)s#a1uXå±x®bqmFu{zÌ�cf!° � p ö i�f1��p���s#a§°8�rs{~np � ê�fve[iÅf
e[i���i â avi�d#b � pÊacp��c�¯sKmw��phf�s���bo� ¦ p�e<i��=p�~%i��w� � bo¬�iÅf�bosKmó¬+sF~npK|



ÝX¸7Ð�¾À¿ÂÁÑÞFÍ�ÄcÓ�Ã0Í�Ä�½�Ó=½�Õ�½^Öq»�×�½^Ä�Ø«Ë�Äj¿Ù½^ÚLÓ�ÖßÛ	Ç
� ¦ ��s � unf�p � °K| � b�f�e sKmnp ��ï � �:�wbom � s � p�z ¬^s=mwmnp�¬�fvs#a+êÑ°Ks=u d#p^frfvenp
¬^sK��� � p^f�p5p�� ¦ p�~w~np�~�¬^s=�r�[unf�p+a�ê=acpRi�~�° â sKa � | � � �¯sR�7p+ah  � � iÅf�fv�
�UiWz	|«¤�ê<i�mw~ â s=unaç�çboacp��5f�sæi�m\�@þ�� � ª�þ=i�¬j� â s#a�f�enpÀkDfvenp+avmnp^f�|±�yp�m
¡)ä í á �wbqmw�5��i��#p â sKaºpRi��§°óþK�H��¡ ¬+sKm�ò[dKuna�iÅf�bosKm%s â � ä7¡1�@�+|DkDzT�
f�p�a�m[i �5¦ u[�Us#�nf�bosKmw�ìi�acpB��u � fvb�� � p�z{p�~   �K� � ¦ b�f�¤�êºmwsKm{�:��u � f�bo� � p^z{p�~
 ´�RïW� ¦ b�f�¤�ê[i#mw~%ä7å í |



à=¸7Ð�¾À¿ÂÁDÚ¯½�ÁÂÃt»ÅÄjÆ7Ë�Ä�¿Ù½^ÚLÓ�ÖßÛ	Ç
� ¦ ��s � unf�p � °K|ÿ�ºenph�§°��§fvp�� ��b ��� i�u�f�s ¦ sFs�f â acs=� ��� i��veëê{p�mw~nbqmnd¼��b�fve
i â u �o� °Ìa�uwm[mnbomndñxybomFu{zÌ�c°��§f�p�� bqm ² �cp�¬^sKmw~w��|1�çenpÔs=m � °Ìmnp^f!�±sKac�
f�a�i��U¬�fvs\dKp^fÊfve[iÅf â i�aÊbq�¼sKmnp�p�zn¬�e[i�mnd#p�f�sÌ�cp+f¥f�enpU�§°��§f�p�� f�bq�rp
 Âb�f¥e[i#�)mnsñs=m{� ¦ s=i�a�~úå � á g8¬ � sF¬j�w¤�|¼�lf)f�e[iÅfh�¯s#bom�f1°KsKuø¬�i#m � s#d
bom a�p���s�f�p � °Kêºs#añe[i��KpB�v¬^acbo�nfv�æavuwm fve[iÅfñ��sKuwm�fU¢ � g ~nbq�c�{�%i�m[~
a�uwm%�wacs#dKavi�����p�b�f�enp+a � s{¬�i �o� °ñs#aºs��Kp+a7fvenp¥mnp^f�|ÿ�çenp)ä7å7�1g�òwf��7s=m
��� i��veëê���sÊfvenp â u �o� mnp^f!�7s#ac� â u[mw¬�f�bosKm[i � b�f!°r¬�i�m ¦ p ¦ a�sKundKe�ftun��fve[iÅf
�li�°K|�x®b��#p���z�� s#a��F��êùb�f�� â i�b � � �vi â p ¦ sTs#f¥¬�i��<i ¦ b � b�f!°õ�vun�w�LsKa§fv�hfvenp
�cp�acb i � ¬^sKmw��s � p�s=m � °K| � s#aÊf�p��§fvbomndwêGs#aÀf�s acp�¬+sR�=p+a â acsK� ¬+s#acavun�nf�p�~
��� i��veëê[i�m%�)gT� ���K��� bqmn�ñbq�çmwp+p�~np�~ë|



>@?BADCFEGEHCFE IKJL? MONQPRCTSUIKJLZyI
	 Ny]�� JXZy]#_

� sKaD£¥g�#µ �#� ê � � iÅf�fv�+êFi�mw~ó��¬�u ¦ bo¬çbqmw¬�eëêTi�m�bqmw�§f�avuw��p�m�fÑ~wp��cbodKmnp+a
d#p^f��hi�mÌp�� ¦ p�~w~np�~8¬^sK���[u�fvp+a�fve[i�f@bo�)bomø�Ui�m�°%�ºi�°��@�vun�Lp�acb�sKa�f�s
�5e[iÅf)�li��¥i���i�b � i ¦w� p�bqmúi�møktä í åºg�� � k ¬^sK���[u�fvp+a�s â òw�KpÔ°KpRi�a��
i�d#s[|
�çenphe[i�av~��li�acp)i�mw~ñ�cs â f!�ºi�acp@bqm â avi��cfvuw¬^fvuna�p�f�s�~nsri��w� � bo¬�iÅfvb�sKm/~np��
�Kp � s#�[��p�m�f7bq��bomó� � i#¬^pÊmnsR�Ê|
xy`7¢@x\��b ��� uw�cpºf�enbo�D~np+�Fbq¬^pºf�s¼��uw�w�Ls#acfÿfvenpºp���b�f�f�i�mw¬^pç�v¬�i�mwmnp�a+|H�
ä7å7�1g/~nacb��Kp+a â s#a�fve[iÅf@d#p�i�a5��b ���G¦ pÊ��acb�fcf�p�m bom �<i�a�i ��� p � ��b�fve8fvenp
e[i�av~��li�a�p1~np+�Kp � sK�[��p�m=f�|



FPGA

farm

Embedded
Computer
(Linux/StrongARM)

Conventional
bloated motion
control on IOC

? ?

Timing/RTDL
client

64 input
channels

EPICS

MEBT Emittance Scanner Electronics

Signal
Conditioning

ADC

Signal
Conditioning

ADC

Stepping motor drivers

100 BaseT Ethernet
CA protocol


