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MR area of J-PARC
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Goal of MPS(MR)
MR Design Guidelines

— Response Time (<10us)
— Flexibility of the Logic

— Flexibility of the System
— High Reliability

- Maintainability



System Configuration

Beam Stop :

= -




An MPS Subrack

10 modules

CPU
Link modules




MR MPS Modules

Function ID Code
Backplane MR-MPS-BUS
| contactsSignal Input MR-MPS-OPT
[ Optically Isolated Input MR-MPS-OLC

| TTLinput MR-MPS-TTL
_ Long-Distance Optical Transceiver MR-MPS-FCT _

MR-MPS-GIO

— femwes  Twewesory |
— roveswy  [wewesome |
| TTLInput(8 channels) BLM-MPS-TTL
| contactsignal Input BLM-MPS-OPT
_ Long-Distance Optical Transceiver BLM-MPS-FCT

T Poveswy | etwwesrower

Module ID check is carried out at the start-up time




CPU module

SUZAKU

Virtex-4 FX

XC4VFX12
(Xilinx FPGA)

CPUcore:

PowerPC405
&

DRAM 64MB
Flash S8MB
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# Commercial
products




Key
| Component

CPLD
XC95144XL

Contact Slgnal Input Module
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Signal Confirmation
(MR-MPS-OPT)

16 uS

I:_T Twice
Input Signal Tﬂ Ch eck by
e CPLD

=> High
Check System Clock reliabil ity

Alarm
Output Signal

Second sampling after the 16 micro
seconds




Link Module

MR-H_ITS -FCT M“d,':!e_,_in
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Response Time

0.8 us

o 2) Inter-building
3-4us

3) Link Module

0.6 us

Total : about 6 us



Signal Handling for Quick
Response and Maintainabllity



Signal Flow (Logic)

MPS server
INFSJIHTTP]

Archiver

Ethernet LOGIC:by FPGA

Monitor/Control:
Over EPICS CA

FPGA Logic (Input - Logic - Output)

} ' Output
J 2L L L, Kicker CCR
Input from Devices



Signal Flow (10 Status)

MPS server Archiver

[INFS]J[HTTP] 10 Status: Polling register
in CPLD through 3 pairs
of LVDS

Monitor/Control:
Over EPICS CA

Read Status ‘ /3
of 10 boards |

3 pairs LVDS
ignal bus

LR Input R 1t:)utput



Status Dlsplay for MR MPS
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Operational Results

Operating # of # of # of # of
Hours Shots Equipments Events Malfunctioning

e One event tells conflict of MPS display and
condition of the equipment.

e 95 events are detected in 500 hours of
operation successfully.




Summary

e The MR MPS was developed using Virtex-
4(FPGA) in the module structure.
- Response time < 10 us OK
— High reliability by CPLD OK
— Flexibility by FPGA & EPICS OK

e This MPS system has been used for J-
PARC MR
— 3500 hours since Jan. 2009
- 95 MPS events was handled in the successful.

— Only 1 report tells conflict of MPS display
and condition of the equipment.



Members about MPS

e A. Akivama: Designh about System

e J. Odagiri : MPS part of Loss Monitor

e Y. Katoh : Test (Main Job : Linac/RCS)
 H. Nakagawa : Operation of MPS(MR)

N. Yamamoto, N. Kamikubota, T. Kato
H. Yoshikawa, H. Sakaki

Beam Monitor Group



We can get enough power by this
system for MPS.



2 kinds of Signal Masks

e SW (in Modules)
— Semi-rigidity (Field setting)
— Everlasting

e Register (in FPGA)
— Alterability from the central control room
— Resultis changed based on one destination

— Temporary change returns to the default in
the reboot



Input &Output Mask
(Register)

Timing
select
Output Control Record
Timing
Mask 20110100 00110100
Alvpt 0 All Outputs
All Inputs
Destination 11 0 1 o 1:Enable  _______
Mask
select
Destination

Output #12-0 1: Normal



EPICS Environment ectc.

FPGA Development: EDK ( Windows XP ) [VHDL]

Soft Development: ATDE(VMware on WindowsXP)

— LINUX:Ver. 2.6.18 (Deb. 4.1...)
- GCC:Ver. 4.1.2
- EPICS:3.14.9
« Homemade Register Control Driver

Files on Server: NFS mount

- Base, DB, etc.
— Copy to RAM disk, if need

OPI: MEDM
Archive: camonitor efc




Operation Statistics

Month Operaton (h) s hot Devices MPS Counts | Confirmation nee
Jan. 117 630 11 61 0

Feb | 87 5194 4 6 0

Apr | 81 2955 13 13 0

May| 95 2764 5 13 1

J unﬂ 122 3484 2 2 0
Total 502 15027 35 05 |

The report of misop erations and equipinent tests etc. is not counted.



