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Abstract 

A coherent synchrotron oscillation will cause an increase of an effective energy spread for stored beam of a storage 
ring, which degrades a performance of the synchrotron radiation. A phase noise induced by a PLL circuit is a one of the 
sources of the oscillation. To search for the possibility for reduction of the phase noise, we developed a FPGA based 
digital RF feedback system with I/Q demodulator and modulator  Its phase noise were compared with system already 
used in SPring-8 and we found that the new system had a potential to reduce the phase noise. This article describes the 
configuration of the digital system and its performance. 

 

IQ`éÒ�6ØÒßFPGA���"RF���Ã�� 
 

                                                           
1 E-mail: kkoba@spring8.or.jp  2 A��: RIKEN, XFEL project /SPring-8, 1-1-1, Kouto, Sayo, Hyogo, 679-5148 
3 http://www.hunteng.co.uk/index.html/   

&'()*+ 
yzi{|�ñ��÷{¤�ù{mp¤p{�³
x�vw�����Å	�ÁÂÃÄ���í�}�
¹� ��í�������Ç¾#$�� ����
SPring-8«x�������³�`é���� !
�FM6Ø�¬%� «���³�8�¹�ö"�
¡ lm�¬­���[1]��ã���³�ÎRÞ~
�#�é��85�� x$Þ«)�����³�
%E¹�ç~ ��×&�¡¢oì����m¢o
£¤p{ßp�÷'Ãr�PLL-����ALC}�
d���(����ö"�¡ lm�5ã��)o
*�+B����@�����ã�ÎR¹�)o*
òó���S�#�q0�IQ`éÒ�IQ6ØÒ��
�"RFö"�¡ lmù£ï��,´�"���
1+�xADC/FPGA/DAC�-.�"/0�1�¡
����FPGA����ÃPI���2â347�A
¬�1MHz�5q�62�6­"PLLö"�¡ l
m�5[2] ��)o*�÷'Ã�T��pU�" 
�7���20[dBc/Hz]oË�s8��9«!"�§
:;«x��ù£ï���A�X A¬ù£ï� 
���)o*pU<m�¸q�� 

,'»¼½¾¿À5

;��. ù£ï��Î=�6��uC�RF�
 o£����í>0�­�!����@�"��
" IQ`éÒß6ØÒô2�V T«)í�?h
SCSS,�¨©Ò�J-PARCj«ôIQ6Ø���"RF
p�÷'Ãr��A#��!���[3]�0"FPGA 
(Field Programmable Gate Array) @���A�BC
«pU	DE�õ©ß�FG����Ã�5�1
JlH�2â3¿�� o£ôÎ=��¨©ÒIJ

�/��ôuC�K�«"��L4«!���[4]�
@������ o£����RF !�IQ�å�
�`é����¬%ù£ï��2â3��A¬�ù
£ï�«ÈÉM#�xw¿"��)o*�I��)
o*�òó�Åm�)�ãW%ã�`N��â"� 

2.1 "�� o£ 

@��,´ù£ï��"��"� o£x�O�

 /í«)��~

ß~ IQ`éÒ 
RF2721 (RF MICRO DEVICES) 

ß~ IQ6ØÒ 
HMC495LP3 (Hittite) 

ß~ ��1 
HERON-IO5V-DO (hunteng. 3) 
 Xilinx  Virtex II FPGA with 1.5M gates 
        (XC2V1500 -6) 
 Two 210MSPS 12 bit A/Ds (AD9430) 
 Two 160MSPS 16 bit D/As (AD9777) 
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Mag-ref. / U--->~ (X,Y)  / U�where Y=0 
   I’=XcosU-YsinU 

  Q’=XsinU+YcosU 
ß~ IQ Demodulator (RF2721)«`é�" I Q�
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 � MVn = MVn - Mvn-1 
        = Kp� (En-En-1) + Ki�En 
       or 
             = Kp� ((En-En-1) + � t/T1�En) 
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