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abstract

In this study, we newly found graphene/diamond junctions can
function as optoelectronically controllable synapses, in which
information given through weakly stimuli (low interest) is lost
immediately and only important information given through strongly
stimuli (high interest) is maintained optoelectronically, and
arrays fabricated from these junctions were found to function as
image sensors that could provide an optoelectronic memory function
and selectively memorize information depending on importance of the
data. These results are expected to assist for fabrication of

neuromorphic optical computers simulating human visual memory




systems that are modulated by specific interests.

Wt 5E

[#F 784 = & B

»}

W, 79720 /XA TYESR (KF sp’~ sp?) RETHRAxOHFMHEIZNEIT S
EPHEmTHINTEY ., RHF sp’ - sp’ AEITFHREOERE L EXLOLNLTWD I, 2], L
UG TR ZHAEMET D0, RFE sp’- sp’ RE 2 BMAICF A LHEEZAHL XD
ETLFEBBMETHLERY, ZoKRRUO P, BFEKLIF, ST T2 /XA TESR
BEAEZHBICERL, ZO0BXI/FHEIC OV THEMICHAE L2, BB (+ 54 7 2F1AN)
CEVEAOERCHEEN RS AL (KREEMLE: ~10") 725 FRT, £k OEHE
WHOMER % REREE SN2 F20D TR L3, &k, 846 O KbHE kS
WAIE L TEBMICEZT2F L EABLEM4], b0/ RIX, /7720 /84 %
T REAN, KREZONERE ZEBOMEBIEE LR, AILERINE BEMEEZL
PFERFOHADONA A=V T T AL ARV ELIEEZRBEL TS,

KPR TCHEAIEZ, 2O 772/ A YT FEAGORT I BRH - RIEMEL KT,
MDA A=V T TAA ZAZRRTI2FELZHENE LIz, BENICE, ¥4 F7vES RS
777 xS _RTBEI LT LAEER, BB X TEONE R A EBREMEE L

TR ER ST EFEFABELETIONLONLE T AL AL A=V T AEY)
E D EERTRAEEZT T, ZOKRBRT AAZABHERIANLEM D2 E TN TR
HERBICEDBICHERLELIITONLD D, HREFESOERIBRICER LS LEDR
5, BUE, ORI - ERELFEHOMEBIZARE RS, BEBEB IV ST A
R(TMD) THLE OKBMERBREENLTWVWDIDOHRTHDLIE], xDIrIF7 720/ %4 FYELFR
AT EREU EORM%EEZ RT FICMx TREBIEBIEN ATEE D DT /N A A M H B
THAEMUPNARG THLIEDODEMR DR ODD, L L, 77 7= /XA4FVELREASONRK
- RIEEEORBEEEIIH O N TEBLT . EHT AL ZAOERICHIT K& 2 M

Lo TW3B,

[ 5]
~ A a7 X< CVDEEZH W in-situfiEIC LY., BERM ST 7= (Ve) /

A F¥YE RLPERBRBMEEZMEM L3, 4], I~ oS IC XV EEFEMZIT -2,




FO®%., 7+ NV T T T 4 & RIS

1.0 % W c
£ FvEyFr s (RIB) ICE D VG/ ¥ A BN (= 15583)
) \ ‘ o R
A XY EY FEAROT LA ML ER 208 "
=3 .l
U b f2 8 45 1 3T 4 55 % 4T - 72 [4], S o6l o S RFIE £ 3B)
B [g 21000 X SR EHAECE
o g 500 Y (4
H 0.4 B i
[ & &) g i 8§ 10 12
‘ 0.2 |
T~ vh o, TEMMIE % 6 V6, & A " : S
BULR: RS (=5.45)
YEL RBEBHESERTE TV - 0.0 j Tt (=543)
0 20 40 60 80 100
L EAMER L3, 4], R RAERE T RS (s)
S DOVG . R EEA O[5 b B 1:32 X0 AXIE1 2 VAEBERZOELS
s RS O 1539 B o W B ZE{b . RN [0 H8 B R (AT NS 1
A T o 2 A, B LKL FERERD) o @ %L R R 7E M

ZHATIE U CTHE LR (EE) B2
EHEELPORHMEEBICET 2, MAELTERELRBALIZ LB 0o (K1), LIE
(FEAEEE)OBME/FMEIZ. G(t)/Go=exp[-(t/t)P1E (G(t) R tT OIREE | Go: ¥ W1z E
L. B:O0~10HEH) OoWEMEHE TCRLERTE, MM OL., K0 2K (<) &m S
ZE(>T) T2 R E AL (B - R B RIE

2 ) L (1A . (a) (b)

BicHkxxz, 7797/ %4 ¥YEL K ““’

EE6EAZEZLL TCHW., 2 X 38 |z

/4
V.78V

FlL 7T, B (XFA4—rv, 1K A
. =k o ()R 58 (2) LRI 55
WKL) omHzEzRAEZ (K2) , XFEH (—EETE (- EETD
—r 17 OBEAE., I FE~vA T ERL (0 (d)

TNV A H w2 < BRE L, 58w okl M %

Gz (EEE®RICXHIE) . “ L7 0o i
A, LFERZ2AZ7HWTRIVREEE D I
R BHL, B0l es 522K (FE B

159 20
REWICRIE) L (K2 (a)) o #ER
- . M2)~d): /I 7=v,/%A4YE FEREYHE
ELT LAY =V EHREERETCEEA (B wirziE@okhit - DBER. 1587 —
D L . . ORI m)IFEM (=Z200) BB INLLEO
/ﬂ:y'qaa‘tﬁ'\) éﬂf:@i\_ﬁbf\ I/\&“—/bi L:;(_‘TL/\ Ll_%‘_‘/\o&‘—‘/(ﬁ%ﬁufﬁSg)li@/ﬂﬁﬁall\%‘s

. . . SN ISCEMENE (1 90WN)
ERMEE (BHEN) Sh5-Lnmls f 7




mblpole, ZOMBIZ, FT7 720/ FATEURT LA BB E RIEEREL O F
DAA=T 7 AEY L LTHEL TR, BB OBMEIZIS L THIFHRNERNIC
FIE - BAShOMEUTERELZA TS L2 R LTV D,

AR EHERBIE TN ZET, B MTRERL RFERRL CHRKRICRET 257
A A=V YR E0ERATREERZD, BRFHREZI B THEALNZA DWW RRIGEHRZ
HE) CIREER LEBERFEROALAZHE - LE., IBRLETIHM I V2 —2 0kt
REA A TZORAIBICER TS EEDbh b,

BBICRDELES, KFRCHEKEVCEFEFLETLE L/ V- THEEBRESOEKIC

JE LR L ET £,

g1 3C R

[1] S. Konabe et al., APEX 6 (2013) 045104.

[2] T. Shiga et al., Appl. Phys. Lett., 100 (2012) 233101.
[3] K. Ueda et al., J. Mater. Res. 34 (2019) 626

[4] K. Ueda et al, Appl. Phys. Lett., 108 (2016) 222102.

[5] W. Wang et al. Sci. rep., 6 (2016) 31224.

ABEAZ B D D R WY
[Fm 3C %6 3% ]
1. Optoelectronic synapses using vertically aligned graphene/diamond

heterojunctions, Y. Mizuno, Y. Ito, and K. Ueda, Carbon, 182 (2021) 669.

NERIRE

1.Various optoelectronic memory functions of vertically aligned graphene/diamond
heterojunctions, K. Ueda, Y. Mizuno, and Y. Ito, International conference on new
diamond and nano carbons 2020/2021 (NDNC2020/21), Virtual conference (Kanazawa,

Japan), 7-9 June. 2021 (8 June).

2. Optically controllable synaptic characters of vertically aligned graphene/diamond

junctions, K. Ueda, Y. Mizuno, and Y. Ito, Memrisys 2021, Virtual conference (Tsukuba,




Japan), 1-4 Nov. 2021 (4 Nov.).

3. MER M T 7= /X AYEY NEA OB SRS R & K K
FEHE W0 2021 FEH 82 IS HMEFLKFRINEHRS ., A 7 4 B, 9/10-13,

12p-S101-4

[R A& —5 K]

1. Brain—-mimic optoelectronic memory functions of vertically aligned
graphene/diamond heterojunctions, Y. Ito, Y. Mizuno, and K. Ueda, 2021 MRS fall
meeting, On—-site, virtual hybrid conference (Boston, USA), 6-8 Dec. 2021 (7 Dec.

virtual).

[Z o i ]

(ZFL AV Y —2R)

I. ZABRFEZL AT Y —2(2021.7.2) : EELRERET 2R -LET 2MALTESR
FEFERL ~HMORCHIHANa o Ea— 200 AT ORI HFF~

2.4 R KFH XS LAY U — 2(2021.8.3) : Towards next—gen computers: Mimicking

brain functions with graphene—-diamond junctions

G SCRE-E )
1. B H R (DEMPADIGITAL) TR FHEFH (2021.7.9) LA HEKXK M NITESZE 2 % K.
HELDEERIEZTE2BE - B

i

2. DK EFEI A v A=a—RA, b5 (2021.8.15) : BEERFERZBROICKE 2 DF
e
3. OPTRONICS online TR F##k (2021.7.6) : £k, EELFE RS T HE - LW T 20F 7
% % L

(LT, ZOM2200FBOA v X —F vy NAT 4T =a—A%~0BEA)




