Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP094

SuperKEKB D=0 DEH:AE

BRI S AT LD RIE

UPGRADE OF THE MAGNET POWER SUPPLY CONTROL SYSTEM FOR
SUPERKEKB

AR EERRAA), FRILFEE A, FFILAE D FEMIRD

AT R D),

INHEYNE— M, fex KIGER A, F5REER O,

EEi ik
Tatsuro Nakamura % *), Atsuyoshi Akiyama®), Tomohiro Aoyama®, Makoto Fujita®, Takuya Nakamura®),
Jun-ichi Odagiri®), Shinya Sasaki®), Naoki Yoshifuji®, Kenzi Yoshii®
A) High Energy Accelerator Research Organization (KEK)
B) Mitsubishi Electric System & Service Co., Ltd.
© East Japan Institute of Technology Co., Ltd.

Abstract

The magnet power supply control system for SuperKEKB has been developed based on the control system of KEKB.
In the KEKB control system VME based frontend computers have been installed and ARCNET has been adopted as the
fieldbus connecting to the magnet power supplies. We have developed the intelligent controller module called PSICM
(Power Supply Interface Controller Module), which has been designed to be plugged into the magnet power supply in
order to provide the ARCNET interface. The PSICM is not only an interface card but also controls synchronous operation
of the multiple power supplies with an arbitrary tracking curve. For SuperKEKB we have developed the upgraded version
of the PSICM. It has the fully backward compatible interface to the power supply. The enhancements include the higher
communication speed of the ARCNET, 32-bits data handling for the high resolution DAC and so on. Not only the PSICM,
but also the most components of the magnet power supply control system has been upgraded. The construction status and
the Phase 1 commissioning status of the magnet power supply control system is presented in this report.
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Figure 1: Whole shape of the PSICM (right) and the
PSICM plugged in a magnet power supply (left).
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Figure 2: The interface to the magnet power supply.

PSICM T itljjj L EZ X E T AR AL EDON Ty
X7 AR a;()lufﬁ;gwflﬁéﬁé ETES, B
3‘)3?3/7\933%7? iﬂ%{}lL{ﬁ%Hj??ﬁﬁ'J A R T — A e
LCTHEEI., I0C 75 PSICM ~inik&ins, PSICM (%
T —HEZIGUI% ., AIAY —ME 5 &% HENT
X %P5, Figure 4 132D —H OB ERHR A
IZRLELDOThHD, ZHICKVER A E {)EO)HE;EJ/\
B — U EERANRTREIC /2 B[4], [RIEIAS 2 B2 WG58 134

PASJ2016 TUP094

N — T3 AY —h a<w  REEHZEICED Y 71

PRI 7 BB THIEHL TXD,

Table 1: Hardware Specifications

Original PSICM  New PSICM
Microprocessor AM186 MPC8306
Clock frequency 20MHz 133MHz
Data memory 256kB SRAM 128MB DDR2
SDRAM
Program memory 256kB EPROM 64MBit NOR
FLASH
ARCNET interface  2.5Mbps 2.5/5/10Mbps
Backplane mode Backplane mode
Controller COM2002 COM20022
Media driver HYC2485 HYC5000
Power required 5V 0.4A S5V 1A
; ARCNET Interface board
syne Sta?\&g% (4ch./ bozrzs;me =
cru > ?1; [ Psicu™
RN Power
HER Supply
olelp
L sl
\\ max. 2-0- :1-odes
I—— Twisted pair Cables
ARCNET(1 pair)
Local Control =—t—=— Power Supply Sync. Start Signal(1 pair)
Room Station

Figure 3: Typical configuration of ARCNET in KEKB.

tracking pattern calculation on I0C —(

data transfer through ARCNET

synchronous start signal

U

=

max. 4096 steps
(Original PSICM)

output current

min. 1 ms:

Figure 4: Schematic diagram of synchronous operation.
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Figure 5: The New PSICM.
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Table 2: IOC and Software Configurations

KEKB SuperKEKB
(Phase 1)
10C
FORCE EMERSON
CPU board PowerCore 6750 MVMES5500
(O VxWorks 5.3.1 VxWorks 6.8.3
EPICS R3.13.1 R3.14.12.3
Python 1.5.2 2.7.6

Figure 6: a) 4-ch. ARCNET interface board (VME
module) of original version (left) and new version
(right); b) ARCNET hub of new version mounted on the
top of the test bench (yellow arrow).
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Figure 7: The combination of the old and new PSICM.
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Figure 8: The PLC for the magnet interlock system. The
photograph is taken at the D8 power station. F3RP61
CPU module is mounted (yellow arrow).
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