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Introduction
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Application of MTCA for accelerators was pioneered by
Prof. Shin Michizono (KEK) in 2008.
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Since then, MTCA is spreading to Japanese accelerators

o Major facilities:
KEK, J-PARC, SPring-8/SACLA
e Small facility:
Wakasawan Energy Research
Center
e Under construction:
&i  Synchrotron Light in Tohoku

Spring-8 / SACLA

However, it seems slow. Why? — Survey!
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I was inspired by. . .

Comprehensive survey for MTCA users of
accelerators in the world by Daniel Tavares (LNLS),

IBIC2019:
https://doi.org/10.18429/JACOW-IBIC2019-WEBOO2

' CINPEM
Dl Draciion Conteron Pesaarch Srazkan Synchuian
i Esirgy ol Materish bt Laery

MicroTCA.4 at Sirius
and a closer look into the community:

Daniel Tavares
LKLS Beam Diagnostics Group

Seplember 11, 2019

hop for acceleratar ond Japen 2021




2. Survey on MTCA in Japanese accelerators
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The survey form

GONIECGEnge s e & P

MicroTCA (MTCA) ICEAT 27 o —k

Thanks to Google forms, it took only a few hours to prepare a small survey. The
survey was performed in Summer 2020.
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Disclaimer

The survey was answered by people working for LLRF, beam monitor, and control
system of KEK and J-PARC.

e The scope of the survey is limited to my related people, so it is not an accurate
re ection of the actual situation in Japan

e Therefore, the results of the survey are not suitable for statistical treatment
e Analysis can be biased
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Survey results

Q: Do you use MTCA? Q: What is your MTCA application?

e Most of Yes answers came from LLRF people
e Main application is LLRF, similar to the institutes in the world
- Others: feedback control, timing system, and BPM
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Survey results
Q: If you do not use MTCA, what is the reason?

High price

No MTCA companies
found

MTCA is not
necessary for me

Other

e Main reasons: High price and less need
e Cannot nd the companies that can develop MTCA systems

e Other: no community to share knowhow of MTCA, and high initial barrier to start
MTCA development
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Survey results

Q: Do you develop your custom MTCA modules or buy COTS modules?

® COTS
® Customn developed

e COTS vs custom development = 2:4
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Survey results

Q: How do you develop FPGA logic or DSP programs?

® In house

® Qutsource to
company

4 (33.3%) Other

e Only few answers of In house

e Other contains:
- Prototyping is done in house but implementation to real machine is by company
- Functionality is designed by institute and implementation is by company

e In most cases it is outsourced to companies
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Difference of development style

Other countries Japan

p—

FPGA programming - Company

Accelerator — Middleware (EPICS etc.)

— Accelerator
User interface

e FPGA logic is usually outsourced in Japan
- Less engineer/technician in institutes

¢ Role of companies is more than other countries
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Survey results

Q: What are the pros and cons of MTCA in your opinion?

- Pros:

e High-performance AMCs and high speed backplane are
available

* e e Module management, hot-swap, redundancy
X ” e Promising future

e (About MTCA.4) AMC/RTM con guration allows separation
of analog and digital circuits
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Survey results

Q: What are the pros and cons of MTCA in your opinion?

Cons:
e High price. There are not many companies that can develop
MTCA in Japan (Many same answers)
f e Fewer COTS products
e Dif cult module design due to the need to equip an MMC
(Module Management Controller) for module management

e Interoperability. Each manufacturer of MCHs has its own
compatibility with MMCs, and the system needs to be
checked to see if it works in each con guration

e There is no data sharing mechanism for all AMCs, like VME
bus or PLC shared memory
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Survey results
Q: What do you consider to be necessary for MTCA to become popular in Japan?

e Increase in the number of companies that can develop modules in Japan
e Lower price
e More promotion
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Survey results
Q: What do you consider to be necessary for MTCA to become popular in Japan?

e Increase in the number of companies that can develop modules in Japan
e Lower price
e More promotion

Although the survey was conducted within a narrow
scope, the results highlight barriers to the spread of
MTCA in Japan.
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3. Barriers to the spread of MTCA in Japan
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Barriers to the spread of MTCA in Japan
(1) High price:
e Common issue in the world

e MTCA shelf vendors seem to be making effort against the issue
- Smaller shelves with MCH and/or CPU

e Japanese development style (FPGA program outsourced)
- Buying COTS AMC and programming in house may reduce cost; hire / grow young
staff
e High performance (in most cases) requires high cost

- Example: J-PARC new LLRF is expensive but has wonderful performance
= Management needs to change its mindset. Control system is as important as big
power supply or klystron
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Barriers to the spread of MTCA in Japan

(2) There are only a few companies in Japan that can manufacture MTCA modules:

e MTCA is complicated. Module management requires implementation of micro
controller on the modules

- Hopefully DMMC-stamp will help

e Japanese companies, which made high-quality VME or cPCI modules, should be
able to develop MTCA modules as well

= If they get enough information
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Barriers to the spread of MTCA in Japan

(2) There are only a few companies in Japan that can manufacture MTCA modules:

e MTCA is complicated. Module management requires implementation of micro
controller on the modules
- Hopefully DMMC-stamp will help
e Japanese companies, which made high-quality VME or cPCI modules, should be
able to develop MTCA modules as well
- If they get enough information

It is necessary to establish MTCA community in Japan to share
information and know-how in order to promote the spread of
MTCA in Japan.
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Summary

A small survey on MTCA in Japanese accelerators, KEK and J-PARC, was conducted.

Indeed, the motivation to organize this workshop is presented here.

e We should establish MTCA community in Japan to share information and
know-how in order to promote the spread of MTCA in Japan
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Thank you for your attention!

T i)
HH? IH ' In\ll\llllllllllulIIIIIIII\Illlll‘IH\II
. : 4\|_||‘|_|\_||_\||WH'u'w"n'“n‘ﬂmu

u|'|f'|' I”‘lll '"*.U. UWW Wn'

Wl

LA P LML S AT




