JAEA-Review
@ 2025-022

DOI:10.11484/jaea-review-2025-022

MEHR 70Oty Y& AWciBdiAd S A 7 L DRFFE

(F5EH3R)

— S5 FE HNZHEEUVLERFHRZPEN - AMERHESR -
Embedded System Using a Radiation-hardened Processor

(Contract Research)

— FY2023 Nuclear Energy Science & Technology and Human Resource
Development Project —

BERIFLZET MR RPRREEERERMARE>Y Y —

i L K=
Collaborative Laboratories for Advanced Decommissioning Science,

Fukushima Research and Engineering Institute
Okayama University

)
]

October 2025

Japan Atomic Energy Agency | HARTHIFZTARERE




AR LA — MIESZAFFEBFEEN A AR AR B AR E NS HAT 9 D RS H T
AKUR—=MIZVZAT 47 « TR FR 40 HE 74 B AD FICRESITOET,
ALUR—FORE (F—%Z2E8) [CEEEPRELRWEETH, FT7 AR LFEEED
TR LT 72 &V, (httpsi//creativecommons.org/licenses/by/4.0/deed.ja)

B, RUR— FORTH AR IFEHFEERE Y = 7% 1~ (https//www.jaea.go.jp)
IoRESNTVET, KLR—MIBE LTI TRETBHAEL EE0,

ENZHFFERRFEEE N HARJR - B FEEA F6 R IFJERA FEHEMESD Bl B i ek
T 319-1112 ISR IREUARHAEAS R FASAL 4 i 49
E-mail: ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.
This work is licensed under a Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/deed.en).

Even if the results of this report (including data) are not copyrighted, they must be used under

the same terms and conditions as CC-BY.

For inquiries regarding this report, please contact Library, Institutional Repository and INIS Section,
Research and Development Promotion Department, Japan Atomic Energy Agency.

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki-ken 319-1112, Japan

E-mail: ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2025



https://creativecommons.org/licenses/by/4.0/deed.ja
https://www.jaea.go.jp
https://creativecommons.org/licenses/by/4.0/deed.en

JAEA-Review 2025-022

MR 7" 1 > & W T LA TR S AT LD BFE
(EREHFTE)
— 05 ERE JEAREE LR RSN o A B R —

HAR T 0T IEPH SRR & S BEIP & Tt JEaT
PEtFBREE E BRI R TE o & —

fif] [ L1 K7
(2025 4 4 A 25 AH)

H AR W FCRR A4S (JAEA) BEIFEBRBEEBRILRINFZEE o % — (CLADS) Cld, &Fn 5 £
RS U DRV REAN - AME R (LT, TRFEE) Lvw)H,) #FEML WD,

AFEET, HRENF—NVT 0 v 7 ARKESHRES R IR EFTOBEIFSZ2IE 0D & L
S35 By OFRREfRRIC RS D 720, EINAAOTmEAZREE L, Bk & 725385 0 F RLORRER 2 e R
DA/ B DBE 2 2 CERB RS « HHE S 7 LAY - SRAORZE R M B Rk & HEdE 5
ZEEBEMELTNS,

Rk 30 A BE DO BTG b i R A SR R A D JABA ICRATT 52 & C, JAEA &7
AT IT EOEELEL L, FEFICET 5T REMNZRIIERTE - AMERZE L0 LEN DO
W S22 (A 2 A EE L 7=,

ARFZEIL, SF0 4 FREICERIR SRR O 5 b, TR 7 1t v &2 W T2 A A Fr
AT LAOBGE] OG5 FES O EREICONWTI]RY £LDbDTH D,

ARFZEClE, BB A2 E A L7 10 MGy © F—& )L R — itk & B i o G E 7
Tt oY, EREREORTEIT S 4 Moy O b —Z b K — Xt % FF Ol 7 v & v 3,
[ 4 MGy @ h—% )b R—XMED M HEH A TV K ORZNHITHEEL 2D 1 Moy D h—H )L K—
Rt % FEOM AR ER =~ = bD 4 D& HFET 5, £ LT, BIEE TIZ 10 MGy D h—F /L I
— Rt 2 FF MBS E 7 2 v ¥ 4 MGy D h—& /v R— XD BB AT Y D 25
DBHFITHE) LTz,

VT AF— R &Ry MR LiDAR IZxE DMt 7 e > Y WA R FPGA, itk
FHRAEY | MHEEHRER2 =y FOm CHEEEL, 2 E TIZRWEW b—X b B — Xt & £
ST R Y N2 EBR LT, F2. T B AX—KF L VXM FPGA, it i E R
2= hOMCHEEE L, KREHROFEE, ME A2 ERICHTE TE S —HEEE LTV,

AL, BRI EB R OB MmEEICB T 2 RFEER & LT, MR L 7=
REEZID FL DL DOTH D,
FEIPBR B E R L R ZE o Z — ¢ T979-1151 & |5 IR ACEERD & AT RS i) = E 25 790-1



JAEA-Review 2025-022

Embedded System Using a Radiation-hardened Processor
(Contract Research)
— FY2023 Nuclear Energy Science & Technology and Human Resource Development Project —

Collaborative Laboratories for Advanced Decommissioning Science,
Fukushima Research and Engineering Institute
Japan Atomic Energy Agency
Tomioka-machi, Futaba-gun, Fukushima-ken

Okayama University
(Received April 25, 2025)

The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic Energy
Agency (JAEA), had been conducting the Nuclear Energy Science & Technology and Human Resource
Development Project (hereafter referred to “the Project”) in FY2023.

The Project aims to contribute to solving problems in the nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. (TEPCO). For this purpose, intelligence was collected from all over the world, and basic
research and human resource development were promoted by closely integrating/collaborating knowledge
and experiences in various fields beyond the barrier of conventional organizations and research fields.

The sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and
Technology to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a
new research system where JAEA-academia collaboration is reinforced and medium-to-long term
research/development and human resource development contributing to the decommissioning are stably and
consecutively implemented.

Among the adopted proposals in FY2022, this report summarizes the research results of the “Embedded
system using a radiation-hardened processor” conducted in FY2023.

The present study aims to develop a radiation-hardened optoelectronic processor with 10 MGy total-
ionizing-dose (TID) tolerance, a radiation-hardened processor with 4 MGy TID tolerance, a radiation-
hardened memory with 4 MGy TID tolerance, and a radiation-hardened power supply unit with 1 MGy TID
tolerance. Up to now, we have successfully developed a radiation-hardened optoelectronic processor with
10 MGy TID tolerance, a radiation-hardened memory with 4 MGy TID tolerance. Moreover, Japanese
research group will support radiation-hardened field programmable gate arrays, power supply units, and
radiation-hardened optical systems for radiation-hardened robot systems and radiation sensor systems
developed by UK team. Finally, we will provide our radiation-hardened robot system which can identify the
intensity and type of radiation.

Keywords: Processor, Optoelectronic Device, Radiation-hardened Device, Field Programmable Gate Array,
Programmable Device, Scintillator, Total-dose Tolerance, Radiation-hardened Robot

This work was performed by Okayama University under contract with Japan Atomic Energy Agency.
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