A C-18

3T E R HER TEIVHEL
Bl EBEFAA—T T DORER

VR 25 4EHE ~ PR 20 4R
FLEERRSE 2 B 3 CRLE T2 22 i) &)
ORI (DHAE SRR )
S

SR8 A

LA S TPl S
(i = ARV — IR SR T TERAR - SR IR RZ AT ST - el i)



A C-18

IILAE

LA 720 X B - RO « 17 BB RS O & TR T 2E Tl & FEnEha ]
FULT2FNEE THD, BB RO S8RV oD BT — 2 & EiE - K&
HSL ., 2%k, 3Tt SOIZHERdhA N2 724 el U CHAE R A1TO & Tl ks
DRI A HEN e /2D,

AL T, 2H O Y a4 b HR & OB A B A Tk & o872 Silicon-On-
Insulator (SONT T —% V| G ot EAEFERIR & A7 /LN T3 TR — R kS
W EER T m e AZ FERR S BT S RA A= o TR g (X 2)Z B LT, 20
SOl B 7L HHgs i, B BA A A= 7 2R 45 ECHAARNREEEZ AL QWD D
FOB LIRS — R CEEARBGIIN THAF ciliEESi, SOl d 2 D Si iEtEEE 7
T EALVE A E U OIS Rom b L S RS I K0 B e B TR R A FEBLCE D, 220
DOIEMEEOWTIUCHBEEN SR T2 T D2 N T, 2o 2 G EERH 52T, H—
B OB EE A X TO AT HF—5HE FRFITITO T /A AL CCD FE DR
FNRAATITEH TEXR, BT AA—D L P> TR e T RE A B o T KR & 7 5%
FHLT-,

A TR T ORI DO OEDI, ZO X578 a7 SOl B '/U g g O W BRROREE & i
TS OPERIZAWN T, FINRY R B A D Y8R T AR FEE L FiTc e A A= 7 HE
ZROTN=Z B O JemiHARF e NME D . 2T LW ORFZEBI R EM E U CRFZE2 1T
STEHTHD, ARFEMIFEIC LT, F/2T A ADAI & 3 FiEE2 EZH 50
LWVl S AFZEREIR DM ED AL, IR R BA R E IR 2 R o 7o 2L DE FSEE LB T,

—
L —
8lJ.m o
40nm T __1: _____
- 5= BOX(EABETERD)
200nm N /
n+
BPW
(HAp[E)
50~700um
Stz =—
(BEREER)
o /
EEEE EFE

(X%, BT FEHF. . FRIOMR. PHEFR.

1. SOI &7 B g OBERK, BURFRIC L0 Tt o CRAE Lo EmILESIC X
D _EEEMICEED B, Mg EOERBRERICI VA I D, ZHUCK D FHNSAE
METOSESEHH THDMHEGFZBRTE L, B2t ez iz,



A C-18

TEIARE Bt Bk
(=R — R A TERRAS - SR IR - RZOT T2 0T - il i)

(X00: #RFEHE)
TR HH EXR

(1R =L — N AR U A - SR 7 I B AT FE T - R 1 38082
WFges s =i e

(78 =R L — N AR ZERsA - ST 7 IR T RZ AT FE AT - BT ZE R BE R Al
WF7e s e E

(R =R — R AR AT TEREA - & DO Ry - FE)

(AO1 BE: SOI 3W®RITE 7N RDBFE)
TR HH EXR

(1R =L — N AR AT U A - SR 7 I B AT FE T - SR 1 2808
WFges s =i e

(18 =R — N g ZERsA - ST 7 IR T RZ A FE AT - BT ZE R BE R AT
BFFE o HHE KED

(BIR TR T 2208 0%)
e B HAE

(1R = RV — TR AR AF TERARE - St e R HE R, - R5 1 #d2)

(AO23E: SOI Beifta W BIK /A X« A A— L 7T SARDHSE)
FRREE NN £ (FREKT B Lt oeT - 2d%)
e Wil ff2

(AbiEE K BT ER L I a = A e 2 — %)

e E F) SR (B K5 1 LA ST - HE80%)
W HE 28 BK (FREKT B L rrsesT- B0

(BO1 BE: FHEMMT TR —NVOBREH T2 ER T HHERBXREBEA AV
T D)

WHERER B Ml GO BRI TR - %)
WHFEr s AR 1% (IR T )
WHIE A A R GROTEER RS B T2 - )
Wrger i w0 G BT IER - B0

-3 -



A C-18

WHger s E B (EIRRT: T - Bh#0)

(B02 BE: FARMZIEEIN=FHOWEELZ R BIKIE SOl FRIMRAA—T T DR
)

WHEEE M X2 (FHMAErIE SR - il R A ERT - Bh 20
WHger s el 57 (Al RRT BRI %)
L3I v SR STANE 9 N
(HROR S Setm B 2 BN e 2 o & — « R TRH )
WHIE A At B
(E SZAFZERR FE 15N T 1 A 22 Wi 2 BR FE A - T JEBR JE 5B - T 7ERA % B)

(CO1 3E: mMEEMNEIBREROTDDRKLFAA—T L)
fFgeERE PRl &

(B =R — R RRAI FOHERE « SRR - RZ A TR T - 5 AT)
e s e E

(R =R — I A JE R - 2 D ) ey 25 - B )
R HE R fME @R PR #EER)
fRgesy L A1 ORBROR S - BRE ) BRAF 40 % - Bh 20
ey )il HIE

(7 =R — IR AR JERAR - SRR IR T2 S8 T, HE0%)
e Ak Fnfl

(7 =R — IR ARAI FORERE « SRR 1 IR RZ A TR T - %)
e E HE N

(7 =R — IR RAF JOHES « SRR T I R80T - BhED)
e E Wk B

(B =R — IR ARAIF FORERS « SRRL 7 I RZ A JE T - 5 AT)

(CO2 3E: X#REHHMEFL—V—ICLo@mE T EEMIT AR
MHEREH F3E TR

(BALSAETERT - R SR Bt gE e 2 — - F — D) — 4 —)
WHIES R BTER FIfE

(RS E R AT TE o & — GRS - WS 2D
WHoEm s 55— (EESLR (T ENTIERT - FHTEEER)
WHoEs S T mE

(R AT e Z— - Z DR R % - TR ER)
WHFer s Al B —

(BMEZEWPIERT  BADER 2R B E e 2 — - RehiT 7 B)



A C-18

(DO1 BE: fa ez W= BRI BB E L X A IV A FED T D DARA—U )

MrEREHE BA K-

(=L — N AT TERERS - W) B G R 22 FEpT - 20d%)
WHger s eIt Bl

(=L — N AT TEREAE - W) B G B 22 FERT - 200%)
WFoes e HRE #oz

(= L2 — IR AT TEREAS - W) B S B 2 TE BT - HE0R)

(D02 BE: BEAIARA—V T HESITICIHTE CERFEBRELREEND T

AA—=DU )
FFEIREFEE B Y CRBROR: LBAF9ERt - 2%)
WFFEs 3T ) A ORBROKRY: - LA 5eRt - e 8d%)
FFEo 3 HAR NE  ORBROKS: - BRI STRL - 2 O fth)

AR (FRR 26~27 B BEOERR 28~29 )

WFIEARER IR B2 BB K: EhL T-HREE P HEE RS - Bh 2D
R EE B R GRS TRCRMFFER W ZERT) - R
Wr7efhEs PR M7 (BT SRRE R - B T - )
FRRER ea A BE (R ANMR R Hd?)

FFERERE NI BB (BRI B LA - e 8d=)
HFIEIRER AR 7 CRBRK S - BREECRBF TR R BIFSERE) - HEH)
R EE A% 2 (LR B R PIReR - %)
TR PNE BIT GRS FBR - EE R 2 —)
R EH SR B (RIOKSE T50R - 8% B0

AR ERA (Bl #) (G HHHAL: )
ot [ERES 55 R

FRE 25 R 235,170,000 180,900,000 54,270,000
VR 26 45 293,280,000 225,600,000 67,680,000
SRR 27 HRE 286,910,000 220,700,000 66,210,000
R 28 AR 293,930,000 226,100,000 67,830,000
RK 29 AR 272,870,000 209,900,000 62,970,000

T E 1,382,160,000 1,063,200,000 318,960,000




A C-18

e

[2EsE3RC])
E- BB IR PR KL OVA SR 220D T35 LAY AR E 9, *I% Corresponding author,

A0l BE

1. ”"Performance study of double SOI image sensors”, *T. Miyoshi, Y. Arai, Y. Fujita, R.
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pMOSFET by Changing L.LDD Conditions”, *I. Kurachi, K. Kobayashi, M. Mochizuki, M.
Okihara, H. Kasai, T. Hatsui, K. Hara, T. Miyoshi, and Y. Arai, IEEE Trans. on Elec. Dev.,
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Double-SOI wafer”, Nuclear Inst. and Methods in Physics Research, A, Vol. 831, 2016, pp.
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Improving charge—collection efficiency of SOI pixel sensors for X-ray astronomy, 2015, NIM
A, 794, 255-259, doi:10.1016/j.nima.2015.05.008.

. Investigation of charge—collection efficiency of Kyoto’s X-ray astronomical SOI pixel sensors,

XRPIX, *H.Matsumura, T.G.Tsuru (8 &4/ 2 % H), S.Nakashima, 2014, NIM A, 765, 183~
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Terahertz Waves 38, pp.206-214 (2017). Doi:10.1007/s10762-016-0328-7.
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. *S. Ono, M. Yamada, T. Tsuboyama, Y. Arai, I. Kurachi, M. Togawa, T. Mori, A monolithic
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and irradiated double SOI integration type pixel sensor, Nuclear Instruments and Methods in
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Matsumura, T.G. Tsuru, T. Tanaka, A. Takeda, Y. Arai, K. Mori, Y. Nishioka, R. Takenaka,
T. Kohmura, S. Nakashima, T. Hatsui, Y. Kohmura, D. Takei, T. Kameshima, Nuclear
Instruments and Methods in Physics Research A, 794 (2015) 255-259.
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X-Ray Radiation Effects on Semiconductor Devices”, *T. Kudo, K. Kobayashi, S. Ono, T.
Watanabe, H. Kinoshita, M. Okihara, and T. Hatsui, IEEE Trans. Nuclear Science,
Vol.61,Issue 3,10.1109/TNS.2014.2321766 (2014)
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1. *R. Hashimoto, Y. Arai, N. Igarashi, R. Kumai, Y. Lu, T. Miyoshi, R. Nishimura, Q. Ouyang,

Y. Zhou and S. Kishimoto, “Evaluation of a pulse counting type SOI pixel using synchrotron
radiation”, J. of Instrumentation, Vo. 12, 2017, C03061. # &t

. %Y. Zhou, Y. Lu, R. Hashimoto, R. Nishimura, S. Kishimoto, Y. Arai and Q. Ouyang,

Synchrotron beam test of a photon counting pixel prototype based on Double—SOI
technology”,Y. Zhou, Y. Lu, R. Hashimoto, R. Nishimura, S. Kishimoto, Y. Arai and Q.
Ouyang, JINST 12(2017) C01037. %t

. *R. Hashimoto, Y. Arai, N. Igarashi, R. Kumai, T. Miyoshi and S. Kishimoto, “Test results of
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. *Ryo Hashimoto, Noriyuki Igarashi, Reiji Kumai and Shunji Kishimoto, “Application of SOI

Area Detectors to Synchron Radiation X—ray Experiments”, SOIPIX2015, arXiv:1507.07732
[physics.ins—det], 2015, pp. 07732-1~6. i
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*Y. Tachibana, Y. Nakajima, T. Isemura, K. Yamamoto, T. Satoh, J. Aoki, M. Toyoda: “High
spatial resolution laser desorption/ionization mass spectrometry imaging of organic layers in
an organic light—emitting diode,” Mass Spectrom. 5, A0052 (2016).

. H. Kannen, *H. Hazama, Y. Kaneda, T. Fujino, and K. Awazu: “Development of laser

ionization techniques for evaluation of the effect of cancer drugs using imaging mass
spectrometry,” Int. J. Mol. Sci. 15(7), 11234-11244 (2014).
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. %J. Aoki, S. Ikeda, and M. Toyoda: “Observation of accumulated metal cation distribution in

fish by novel stigmatic imaging time—of—flight mass spectrometer,” J. Phys. Soc. Jpn. 83(2),
023001 (2014).
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1. *Yoshihara, Y., Shimazoe, K., Mizumachi, Y., & Takahashi, H. (2017). Evaluation of
double photon coincidence Compton imaging method with GEANT4 simulation. Nuclear
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Instruments and Methods in Physics Research Section A, 873, 51-55.

2. *Koyama, A., Shimazoe, K., Wiest, F., Iskra, P., Ganka, T., Schneider, F. R., ... &
Takahashi, H. (2017). Fabrication and characterization of a 500— x m—pitch 64—channel
silicon photomultiplier prototype. Nuclear Instruments and Methods in Physics Research

Section A: Accelerators, Spectrometers, Detectors and Associated Equipment.

3. *Shimazoe, K., Yoshihara, Y., Fairuz, A., Koyama, A., Takahashi, H., Takeda, A., ...
& Arai, Y. (2016). Electron Pattern Recognition using trigger mode SOI pixel sensor for
Advanced Compton Imaging. Journal of Instrumentation, 11(02), C02030.
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5. ”SOIKID, SOI pixel detector combined with superconducting detector KID,” *H.
[shino, A. Kibayashi, Y. Kida, Y. Yamada, Proceedings for SOIPIX2015, arXiv:1507.01326
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Yasuo Arai, ” High Resolution SOI Pixel Detector”, Dec. 11, 2017, International Workshop
HSTD11 & SOIPIX2017, Invited Talk.

.Y. Arai, “SOI monolithic pixel technology for radiation image sensor”, 2017 IEEE Electron
Device Meeting (IEDM17), Dec. 4-6, San Francisco, Invited Talk.

3. Y. Arai, “SOI Monolithic Pixel Detector Technology”, The 25th International workshop on

vertex detectors, September 26-30, 2016, La Biodola, Isola d’ Elba, ITALY, Invited Talk.

4.Y. Arai, 2015.3.28-31 National Symposium on Particles, Detectors and Instrumentation,

Madurai, India, Yasuo Arai, 'Radiation image sensor with Silicon—On-Insulator technology’,
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1. S. Shrestha, H. Kamehama, K. Yasutomi, K. Kagawa, N. Teranishi, A. Takeda, T-Go Tsuru,

Y. Arai, S. Kawahito, “Event—Driven Dual-Gain Fully-Depleted SOI Based X—Ray Detector
for High Energy Particle Imaging”, 2017 INTERNATIONAL IMAGE SENSOR WORKSHOP,
Hiroshima, Japan, 2017.6.2

2. S. Kawahito, “Highly Time—Resolved CMOS Image Sensors Using High-Speed Carrier

Modulation Techniques”, 2016 International Conference on Solid State Devices and Materials
(SSDM 2016), Ibaraki, Japan, 2016.9.27, ¥BEfi#iE

3. S. Kawahito, M—W. Seo, K. Yasutomi, K. Kagawa, N. Teranishi, “Ultra-High Sensitivity Wide
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Dynamic Range Image Sensors Using High Conversion—Gain Detectors and Multiple—
Sampling—Based Readout Techniques”, International Forum on Detectors for Photon Science
(IFDEPS)2016, Yamanashi, Japan, 2016.2.29, % H

. H. Kamehama, K. Yasutomi, K. Kagawa, S. Kawahito,et al.,“Fully Depleted SOI Pixel Photo

Detectors with Backgate Surface Potential Pinnning”, 2015 International Image Sensor
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Netherlands, 2015.6.8.

BO1 Bt

1.

T. Tsuru, et al., “Spectral Performances of Kyoto’s X-ray Astronomical SOI pixel sensor in
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SOIPIX2015, held in Sendai, Japan, June 3—4, 2015
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FFERTENC HIRE SN2, £ ZORHEBZ AW AEFRE LS, Hll6 2OV 1 =
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