HEES 2016B—C16
FARXRS _BEARE (Zf)
FHAFEARFOMSRBHHE (VID

Study of the radiation tolerance of semiconductor devices for the space
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W, AL NVITHE., 77U Fartta—F 17, IoT(Internet of Thing, &/ DA %
— 3y N OERETFT—ZNBEOHRKIZE Y, EAO 1T Has OEEE D IXERITHEML, 2025
FEFETITE. 251275 EFHEINTNS (2006 F1b) [1], FHAKZ L SEGEL OB R 2 Rl
FHRRE R CEMCH D, HEE D OBREINIEG ST, fHEOKEER S KL - Bl
JERILLTCLES REDORMENFEHIN TS, ZORBEEMRT 5 HFEDO—>2& LT, FrkikiE
CRABICEFEK 2175 [/ —~ ) —F7arEa—F 47 RIBBEINTNS, Hiko 2
EY —-v Yy 7 BEEOEAM 2 R AR MR (6] 21X, MRAM (Magneto-resistive RAM), ReRAM
(Resistive RAM), PCM(Phase Change Memory) 72 &) IC@E & #ax 5 Z LA, BR ATz RJ)5
ETHHLEEZOND, THLOREBMEEMN 2 TIE, #ER BT <l EicB Wy ThHil
BB OBREOEINTET O ThHAHH, RIFETIE, ZNo0HENMEFH TICHT 27200
PIHAZEA & U TR A A A v F (Atom Switch) O F PR EZER 21T - 7=,
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A AL FiE, BRALFEHINC Cu A A OBEEDOER/EWERIE S 5 ) A r— A —Z DA
A+ F T, Ru/PSE(Polymer solid electrolyte)/Cu %o KA v FHEEZH L T 5, Cu BB
B/ HIRIE, BT X VREEICRHS T 2K/ @IRPUIREEZ 5 X E Z 9729, A4 v F I ReRAM &
LCHBEENS, ON/OFF bhavim < . FHAME 2 A ~ F (CAS, Complementary Atom Switch) [3-4]
ELTFPGADN—T 4 VT AA v FICHHEHARETH D, X 11X, (a) w1 LESNZ 8 S 72 i)
FAA T THDHCAS, D)CASR—ZADAEY BLW ()AL F 7L 7O EZRLTEY,
FINFI FPGA OFERRLERTH 5D, EMF « mIGHT TIARA (Takasaki Ton Accelerators for Advanced
Radiation Application) ZHW T, JFFAA v F ROM LJFFAA v F FPGA DT > T/ A X2 R 5
RMEZFEM L7, R AA v F ROM EJRFAA v TF FPGA T 712 Xe 4 AV BRI E1T o7, Xe
@ LET 1% Si £l T 68.9 [MeV/ (mg/cm®) 1 Tdh - 7= (SRIM[5]IC X D),
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T NANRY NT v Ty b (SED B S b o T, BERTE TT A X L A EE AR/ L2 -
T7e JRAAA v T E2AOWHFET 1. 5X 10 [em®’] TH Y, ROM & FPGA TNZENDFRAAA v TFEALDEZ
NZ 19 L L < 122 FER T34 7= D3RS/ D, SEU WHEREIE, BT 7V R LT AL v FH5H
By MU X VEE SN, K212 Xe A A REHT K> THEE X425 SEU WrifE & A > /7 A TO CF-252
BRI L AR AT OR L, K2 R RRANT, WEENEOELL T TH D Z & &2RT,




FREES 2016B—C16

AR _BELR (i)
SEU Wrimifs i X MBrEfE L 0 &0/ hSUVMETH 2 LHEE 4L, E£72, /LR (ON/OFF) U ERINSRA:
WL BN EBB BN RS T,

- ING [[[I ! '::; 10 ;| @ ROM (Voltage is “not” applied to each cell.)
E‘ O LUT/MUX in FPGA(Voltage is applied to each cell.)
X Y mi—f{ S
Ru g 10ty Actual cell area of Atom switch
Cu brid Din2— i —% ]
u briage " z
1 ouT 3
i O 1012}
: > ’ 4
Solid electrolyte ' [ﬂ] g §
() (b) (c) g 0% ‘
g 0O 10 20 30 40 50 60 70 80
)
w LET [MeV/(mg/cm2)]
1 (a)CAS. (b)CAS A E 1), 2 [RFRA Y FDL)LEEE & H#EE SEU Brimts

(c)CAS T LF T LY HDEXK

4. 5| (SR X%

[1]Report by Green IT promotion Committee, METI , 2008

[2]K. Ando, “Non-volatile magnetic memory” , FED Journal, vol. 12, no. 4 pp. 89-95, 2001
[3]M. Miyamura et al., 15th Int’ 1 Symp. Qual. Electron. Des., pp. 330-334, Mar. 2014
[4]M. Miyamura et al., FPGA conference, pp. 236-239, 2015

[5]http://www. srim. org/






