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Abstract

SuperKEKB, which is the upgrade of KEKB, is an asymmetric-energy double ring collider composed of a 4GeV
positron ring and a 7GeV electron ring. Its design luminosity is 40 times higher than that of the KEKB. In the positron
ring, detectors for beam position monitors in KEKB with detection frequency of 1GHz should be replaced because the
cut-off frequency of newly fabricated vacuum chambers is below 1GHz. The development of a new detector with
detection frequency of S00MHz started in 2007, then fabrication of 140 detectors has finished in 2013. This paper
describes problems encountered in the course of the development of the detector and solutions to them. Topics cover a
signal multiplexer with isolation larger than 80dB, apparent position shift at changing of signal attenuation by a variable
attenuator, usefulness of applying a performance evaluation system prepared for an R&D detector to that in mass

production process, and so on.
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Table 1: The Number of Reused and New Detectors

Detector
BPM
Reused New Total
LER 444 0 118 118
HER 466 109 15 124
Total 910 109 133 242

Table 2: Performance Specification
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Figure 1: Ante-chamber for LER.
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Figure 2: Block diagram of a detector.
ADC LAB§ @ FFT ALPE% % DSP(Digital Signal

Processer) 23 HV N, T — X DZIFPE L, KHBOHIH MK
W VXTI A » ¥ — 7 = — A%, CPLD(Complex

Programmable Logic Device) C{THi15, v hU—
7 EORA NEHEBIL, T IR RN, (LE A,
F 7%y MHIEZEOWLIEATT 9,

3. [EIEXREZR &R EE

3.1 S0Q#&ufT & = L XAl

L7 ZEICRD B D MHEREIL. Table 3 D@D T
»5D,

Table 3: Performance Specification of a Selector
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Figure 3: Response of the selector before improvement.
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Figure 4: Circuit of a new selector.

B AA v FFEFITIE, PIN-Diode ZH\7=, &%
7 va URIOR AL, Diode ORRMEAFHE L DC #%
é&bto%%mzy?yﬁmﬁéAcﬁé?m\
EBNAEDHDE IV a BOAAL v FTHDHA,
PEIRNE (AXA 7)) 1Tk LTI, Tﬂ&#ﬁbto
Y. EOF vkt LTHIEEHEIE D Diode D%,
IR NG U< 72 DARICHERL S, RPFRED R VERE
Lo TN D, ik L7 X OIS R O S
% Figure 5 |29, M, HriHELZ 2080 B2
FERIE. fTud 2us LR TH D,

1 0ms/div.

-

t 0.02dB/div.

ch B

Sa1 @Network Analyzer

5 Corter %08 087 W& Fow % e o 00

Figure 5: Response of a newly designed selector.

Table 4: Isolation Characteristic of a New Selector

Condition Channel # Isolation [dB]
Channel A 105.42
Channel B 102.08
All off
Channel C 103.46
Channel D 101.66

TA Y L—3 g VEEEIZOUW T, Table 4 1I2R7
FEIZ. HAED 80dB A L[E] 5 s B35 b7,

PASJ2014-SUP074

3.1 AR DR EA T LALE
BPM O 4 & fii(A,B,C,D)I %é#é Fi%, b—
LIE EBROBEBTH D, B— A{L%;g@']fﬂéb
X, EY) e E RPN F DRI AT AR AR 2 B E
L., BL 7 X ZIERGI D BEZRET DLERDH D,
O, RO L 7 ZOF v RO S (A
TOEHRER) MAETRHR 72 HROTAEICRAE T
@iﬂ&wobﬂbﬁﬁ% EHEEICiZEL 22D
F ¥ FIVED Sii iﬁﬁbng‘ﬁm@fﬁ#z"f@ﬂ_éo
mzf\%%vNW%ﬁ%®Tﬁﬁﬁ X EAEIZ
A>T, SunEL+ 5, HE}’L%W@.EE/}TT%‘
BHERICEDELT, %??ZwWTINAiT@
Sor (EF MR EERED) (TN FAE LATERE (F
%)kﬁéoﬁﬁwﬁﬁ@\tv7&@%kz

IV DR IZ S 553, F5E B 3 F Tk
VY, R ZR DR EIZ R A AL E R 2RI 1T
v LI X LA ERBEROBICT A Y L —X 2 EET
5%73 B THDIENY T, 7’4/V—5f@ﬁﬂﬁ
(2N B EEE DA LA Table 5 (2R d, T
Eﬁ%#%%%nt%ﬁfkéoﬁgm\mwﬁﬁ
H%S@X?yfﬁﬁkéﬁ\%ﬁﬁmfﬁﬁﬁﬁ
#% 0-55dB O#if % 5dB AT v 7S TR EH T,
FORFONTT — 216, keky=33mm & L TK
. BESFMOME XY ZRD, ﬁﬁ;kUE b
DORREGD, X HROREK, f/hDOEZAX &L,
Y FHbEERICAY & LTIREGICE L, M. XY
XK BRI A HIEBEE Va,Vb,Ve,Vd & LTI
ﬁf;k&b%hé

. Va+Vb-Vc-Vd
*Va+Vb+Vc+Vd

Va-Vb-Vc+Vd
*Va+Vb+Vc+Vd

T, ko ITE=H T = ORI, EMRELE T
REINDE=HFT = U N\EHEDERTH S,

Table 5: Position Change upon Switching the Variable
Attenuator
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Figure 6: Circuit of a new step attenuator.
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Figure 7: Transient characteristics of a new attenuator.
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Figure 8: Expected nonlinearity of a mixer by arctan
approximation.
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Figure 9: Comparison of nonlinearity before and after
changing a mixer.
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