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Abstract

High-precision capacitor chargers are used in a wide range of applications in a field of accelerators. In recent years,
use of semiconductor in its load circuits has progressed, enabling high-speed operation. For this reason, we developed a
high-speed charger using resonant charging, however, the charging voltage accuracy did not reach our target value of
+0.01%. In this development, we attempted to improve accuracy by applying two-steps resonant charging. As a result,
we found that the method was effective in improving accuracy.
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Figure 1: Principle of Resonant charging. (L)Basic circuit,
(R)Basic waveforms.
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Figure 3: Mechanism of the main circuit. (TopL)Resonant

charging at phase 1, (TopR)DeQing for setting to arbitrary
voltage at phase 2, (Bottom)DeQ-applied waveforms.

419 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 WEP075

3. ERELICAF-®HESE

3.1 HE

AN deQ EMEICE S Y CTTREE DR ELR LD,
HAREIZIE, Hjjjﬂfj:@ﬁf“ﬁ/ﬂt dv/dt /N ENHEAR
V7T deQ MADIDICHIEFREE " BERLT5[1], =
DOIFDOE P % Fig. 4 (T, ~BEEHOKXEETIT o
V REDBIREINDFAIL T T RBDAAL T %
OFF 4%, ZOBHTE deQ [HIBITEMESEZR2, 20D
%, “BHEH TV ICBERELIZZAIL YT deQ 2300
DIRENET T5, HREBEOMWE L, —EEHORK
BRFENELRDITEE BB OERE — 271X TR0,
BECTEXHEELIE T 5,

ZITCHEFOHIEREBELE T EELREIIBITDE deQ
AR U, B ®ﬁ75>E9*4:iEZ?§ﬁ#‘ﬁ({i$ﬁ
180°)4 _‘m\ﬁf deQ BHPBHIETFE ALV, TNE
No deQ JIZBITFHHAELE B EIERLIEAA—Y
X% Fig. 5 _/Ta“ IEFEEE O — 7 (WA 90°) %&b L
WE 72T deQ AL E | HVEED dv/dt 73 L
FIREL, deQ DIFH I ZICEFRICETINDET
DIEFE At O TEALTHEIEE AV H RELAD, —F
T, NAH 180° f1T T deQ 2XADEGE . At RITH EZEL
b\&ﬂimfﬂ% LAV XN NS 72D, DFED, BRE

FENDLD AL /NS0 W EDOKR A M ET

Do _zh IRIFFICGRTE DR L ) LT 5282 BT

Do

3.2 FEBRIE

AR CIEET B R EOH BIZLDEE OB
WEFETEDENEIMIIHE B LT, BRI i%’hﬁﬂmﬂ

7T N EXELZ T T BBEFEE S ON/OFF TXAL912
T2, ENE UKL TRVIELU B EL 5 kHz T 50 IEI
@ﬁﬁﬁz@%ﬁb\ BV ADPETE S O A E -
LT, BERIEICIT 0.01 %L FOZERR 45 7S
NDENGEDZEE T T HE AL WEREZ LT,
7o, PITE SUEA F2 5B O B AARE [ 25 O 36 5 ] T
B ZIUILDREE DT OE~DRELR LT,

3.3 SEBRRAER
FIFEEDIT [S"‘ mﬁmﬁ/% Fig. 6 (2”7, H#H D
FEBND B (22 T-W5, deQ MAR 90°

(EIHLER S 180° %%(i?jvrﬁ)f\%%oto CIREELT, 7
io B E RO A L PIELCT WA T A — A
ERENEL, Fe, IS ilQuT@?ﬁE#%ﬁE)ﬁ
L %mﬂ LB TALI0IC LT, RIC, B FREOH
BIF5% 50 HDOE Nﬁ%ﬁp+bttzw7A%
Flg 7 _/Tj" B, EHELL MO 7 FIOFREBELE
BIFIEEOARIC L > TEBIN KRELARDIBEE
ét&bﬁf’fﬁw_o 5 B I A AR AL T
WCHL T, B E IR E WIS LS LT
b\ZD EM DD THUTHOLNZ BB R ED H 135
FEELRDZLEZRLTEY, TOME ., BEIX
0.049 %(+0.025 %)75 0.019 %(£0.01 %)k ES T,

4 fE5
ARPAFE Tldm a7 FEEARO S LI T
T, B2 7E o7 BB O SR FE iR Bl o F A B B

2nd step
deQ)(1step charge)
gVr—-—-—--F-———-—---—--—~

: deQ(2steps)

Current

Lo T

Figure 4: Principle of two-steps resonant charging.
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Figure 5: Differences in voltage differences depending on
the deQ points. (L)Large dv/dt, (R)Small dv/dt.
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Figure 6: Output voltage and primary current waveforms
of normal charging and two-steps charging.
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Figure 7: Histgrams of Errors from a reference voltage with
normal and two-steps charging. Initial seven values from
fifty-times charging is not included.
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