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Abstract

In order to reduce output-voltage ripple of power supply, an active filter is necessary. In this paper, the active filter
with DSP is proposed. The waveform from active filter can be flexibly improved by DSP programming. The output-
voltage ripple can be enough reduced by mixing frequency components of the input-voltage ripple. The result of
adaptive control using LMS algorism is presented. The improvement by using filtered-X method is discussed.

200V 33V
LC
1] DC 45V
40Q
X 300Hz
100 Hz
0.1%~0.01% HPF (High Pass Filter) DC
50Hz LPF(Low Pass
Filter)
i x oz
=N
£ zx % |

moniterl

HPF

= e

1 HBREROEEE(1)

HPF

1/3~1/5

-655-



Proceedings of the Sth Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

50Hz
(20mS)

TMS320C6713 DSP Starter Kit

DSK8AD1DA
100Hz BPF(Band Pass
Filter) 300Hz BPF

CCstudio 3.1 C++ IntrSAD1DA
[ ] 0.1ms
300Hz 2.4mS
2.3 100Hz 8.5mS 4
600Hz
BPF

107

50Hz (20mS)

-656-

y[n] = Zh[k]x[n —k]
Vae[n]
8[[’]] :VS [n] _VAF [n]
g[n]
e=E {82 [n]}

h [n+1]=h, [n]+2uE {[n]x[n-k]}
k=0,1.. M

h [n+1]=h [n]+2ue[n]x[n-k]
k=01..,M
LMS



Proceedings of the Sth Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

v” D— | =
x = %
| =
M4 HEBREROEE(2)
DC ¥

LMS

h [n+1]=h[n]+2ue[n]r[n]

r[n]=c,x,
& =[6().6(2)...6(M)]
X = [x[n], x[n-1],...x[n-M +1]]T

KEKB
(TRISTAN) [3]
Q
Q
ERL [4]
7 ppm
PF-AR  KEKB
~50ppm
[5]
[6]
1)

KEK Report 2007-7
JAEA-Research 2008-032 February 2008 A .

Filtered-X  (2) C++ DSP (CQ )

div
C
x[n] +
P g
-
c
ADF
( eln]
c HY ws
r{n]
Filtered-X

(3) H. Baba, Yo. Takeuchi, M. Ono, S. Isagawa, M. Yoshida,
E. Ezura, T. Takashima, S. Mishima, M. Naito, I.
Tohyama and K. Furuya: PAC1987 pp1523~1525 .

(4) Changsheng Song, Georg Hoffstaetter: Magnetic Field
Error Sensitivity in an Energy Recovery Linac (ERL07-3) :
www. Ins.cornell.edu/public/ERL/2007

(5) M. Bastos, A. Cantone, G. Fernqvist, Q. King:
Developments in high-precision Aspects of Power
Converter Control for LHC: Proceeding of PACO07,
Albuqueque, pp314~316

(6) . Private Communication.

-657-



