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Q) B ACESARA R A5 A SRR E B UL
VIEFIIL-VIE, SR A L5 (GaAs) FIEH L E (InSb). XL
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(1) LED. LEDJZ—F it i SR A g, T
HL AR B PR A PR G T R A, DI AEETFEIE
KBERE R, JERYEIE O OG- RE ) 2 SR BT BRI
FE. LEDINAHFZEAASEH WLAPNGS . BURIEAR(Z) & T
BEghEe . B v E A4 R -4 2% )2 -2 SR (metal-insulator-
semiconductor, MIS)&EH LA KBRS, HEESHA L
Wk BIEIRIE . SRR, WS, TAERIE. KOsk
B () KGR, R TARAE RHHERBTE R, & Wik
JEP KA, G0, WO (b) BOCIRIE, KW
R D7 T SR, FH B ST A DI DGl i (R, Im)oke sk
IR (c) S, BRI EsREE, 8RO E A (em?)
FREE R (AL, Im)Aeern. (d) RShHL I, BRBh At s Y
R/, BRI (A). () TARHIE, 745 7E RS HL IR
T, BT H RN, BBOLRRFE(V). () BIERCE, k
JETARAS R A AL RE A i HEOGREMRCR, IR/ RO
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R LED AT o ME AN SIAE, (545 A oe i RSH e
1~10 pmfEZ%. H TMicro LEDRHBIIE H & CHIMOK %
LED, H &G 2 582920 nm, PH G HT HRE e,
FFRPLHE 1 M /R (liquid crystal display, LCD). A HlA
6 #%% (organic light-emitting diode, OLED)%: R ARG
LY. 17 H, Micro LEDHH F45HfRT A RE 5L,
HIEH TAEF BIFE{UHLCDAY10%, 15K 8 R AR IIFER
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FIZGXT R kT L. LEDFTAY 5 52 s (A B ) b AT ey
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PO AR, S T eas . DEZIPLAE, mEiEm
THRSEAURDIE] . SRR FEAE, M RO RIRRETE
BAEPERPEAT R AR, T DAHIRSEBIEOL T, sk
BURTE ORI, WO SRR AR FIH]
WOCARYRISREE . nTRARVESERAR,  EHOCAE T AR EAEH]
Hhaw, FIRDCESE R, SO, O, Bie-
% PRIr I B SR 45

PROCAE BT 77 1 A P T 2R T O R g 5 R R
FLPESFRE L, QAR RRPHOL O F IR il A, B R
FTARYBTIE: & DR RO AR H LA TUIH . BELH
8. SEGETARIIML, BOCUIRIRA H D, DIrHsd
N

WOCTE O AETG h A Z RN, NSRBI, Pk
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RSB AR R R, A0 GRS, MO
R R DL RO T3 A AR A el BRI E A
PR, BT RO RAENECR 2G0T IR
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FOSO2fRIE F M H . AW H . EHREKBHHMERG
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“PEFE B SRR SERI SN S, AT H A FRAE
BRI T TGS, MRS, TR, RS ER
(RR s BE 10, BEPA R 4 A4 (5 B n U i,
—TIREM oSG HL AR R O TSR AR BRI, B4, b3
LR R BIER, Lo 7 SR F A 1 5 B AR B4 5 )
JEE: — 75 T e 7 /N B T R R R 2 B Y A SR
SEELRITI AL FEE R B DR T S SR K B A B
e, 53— A S— D RE R A SL AR E s B R
HATEHA, KA. Bl JAR. FFCETREIE TG, 1
BN R RO N SE BT A AR T RE, A A M i R R
AN SRR RS T AR, TERMERA L, R eE
FIGE S REOERS. R THOLRS M i o B 2

PN OGS EBi. Higoti o Bl S5 |
IR SR AR R T G R, N A R R G B 22 R
M AR TS TR I A RBURET . R TR T
SENEA PR, TR SR B R AR EUE,
P RARBOE SR R S R, aE T EENY
I, SHEOGR MR AT LR TIRA. RENHF
K, — B2, T DL SRR R R, HEsh Rl
WPIsE, PG ER IC IS S R B s ).
JeanfeE. W, FRS T MEAIER BN, mH
HuJLrsh s, A, (GRS SRaun &, T
PEBE L, SRR TR K IEmEMGY R, ik m SR
LHNFMYR, KIEMEFLCOT WGP Laihg
FIaP . X ULATEEA A WK BLr gk g, rarsh
B 1310/1550 nmiE I BEZ Ab, JEr#R 1 IETEAS K
TARA, 52 PEB SOGIER T aTE. FEMEMAR I,
550 P AR DA R B AR A SRR ], SRR B
GaAs/InP. ZALWSEE Y SRMEMA R AL, Btkefk
S/ T N TN DR E iy S N0k NI S Me 2b e SERINp s

BRARE

Bl 1 2018~20224EF0403FIF0S02A A T B¢ B i s 20 F BA] 2= R MR 6 2
Figure 1 Hot word cloud chart and relation chart of Key Programs of National Natural Science Foundation of China supported by F0403 and F0502

during 2018-2022
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RACER . SEBAREL, SORPUNEAERIE R 2R = A R
i AR R RAOCHEMBIIER, BB G.4eV). AL
(0.7 eV). BALH(6.2 eV)EHZILE S, MM KAE T T
WESMRNLLAMY TE DG, JCHRAER SO0 S oM B
FIBOEES . RGBSR O B AN TR
YEAL. EAC) P iz R R TR KA A i AN B i 4
BAEMEL 2R TR R RAm, mﬁmﬁ’)’fm
BREM R £ T B R I (1300~1400°C) 19 42 JE A AL k2%
MVTEL R 4 (metal-organic chemical vapor deposﬂion,
MOCVD), #iE il #5 A SN E A 4 Y XERERER, PRI, €%
ZHOREE A BRI TE ) 2 R .

K BARE FLB SR BRIBOGAR SN 5 — P RV ER A, DR A
FKIR T &, R R LR 22 rE U 25 G A ).
K FHBE A b G P FE S A R HCR IR, HarC & A
K BHBE Lt AR PR D' FRL A B e, T LR AR
W R oI, BB RBRUE AT S DL K
PN AR AR 7. I K B RS R Al b B AR R ) 1 (9 ek

SR FHRE BT TR D%, MORIKT26.81%, JtH
T 35 R R 14T Shockley—Queisser BRS R KR, B 27E
2 1o G H A 803 1Y) [R) I R A= 7 BUARATS LA — 7 A BRI
St E T, B TAEF AT R A T K R e
HIAEL, ESERE I T HUOER . RS Bl ks sz 3
TIZMeHE. S I0RFEN AR, £S48 KRR
PR A 5EME25%, AR, (H i TEEK0 MRERTK
AR LA URR, FRE MR I A 2R 34h, 54K
WM B LA R R AR 7 T2 R T e B e i [ .

X PG ERIAS 00 OGS T LUSSS R, adEA R
G EEREG . MERERLG, VRINSUIRAR N SR HGE  BFAR.
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LRSI S T ]

2.2 WAMH

ORI 18] [ B} 252 i v R R A T 8 R TR SR I KR
2R, EERTTE, 51O R Z =R ARG, A
i1t T 2018~20224-F0403 % B AURS T A2 o H (8 & 747
WA, XTHITE 2 AR SR ST T SR 4 M AR SR,
WE2RGR. WA, BETRARERRREOERS, L
PRI ANEOERS, X BT E N A R L AN BB RS
FARFM B 2503, W AME T OB
PG W5 A R i ae k. B s i KA
F(3~5H8~14 pm)FEIRHE/D, 7675 H By s 2 A BN
FH.BEAb, s e SN GEER AR AT T R R TR AN
IR, T FH T IR M R S AR W 4. Rk, R R Pz ar
AMBO G ZE PR AN SR BLAG e . SRR L Ah
HOGES, AT R R AR R R R, E e
KZEM . T R90RGGER 0 SR 2
BHEEH, i B 7S e 1 Bk 2 500 SE 30 L (9 “Di A ) A,
SEIRGCER T FBOGHAR, BOGBATT H 2 S AR Y SR
s, Gal20 2 AR, FRIEEEFHBEOEE it
BUS TE R, [AHme M sk b, oz
LD SR AR FZ Ot i IR R AR S P L s e, BT
He Bl P AT LT Ak R R

2.3 HAESIH

2018~20224FEF0403 FIF05024 A5 T ¢ Bl A T K RHIH 7%

I H A 630, HH ST KoL HR B, T
L YT A AL N, HOGTE KR AR A5

FMOl 7, X ETESE T HRERE. RO

7 . TN >
|/ | p
@ ©
B =5
Gy G

MBRARE

Figure 2 Hot word cloud chart and relation chart of Major Programs of National Natural Science Foundation of China supported by F0403 during

2018-2022
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BT 2. BRI H RO R R A E AR
A, XIS E A 2R R As, R T
FRORHITFE U i, XL 7 B PERE L H AR ) S

2.4 JREIEEIH

2018~20224FF0502 FIF0403/XA5 T % B A R BRI H
330, HABIET 2O, R AEB IR Lk A
P SO GER R RUINGE A SR T RO A 1 B B L
FIIFSY, —Ie TR ILARIL R AN LR
AR H LAY R SRR P, o R SR
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ARAF. PR FEROAT I BAASERG LT R R, b
YRl e S EEESMIRITAE L D, R on R R
BB, HARBR LR WL SRR A
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FCH DTN, ZEfl A B D, SR E B R 7
PR HEY), TS YRGS S RZE R, L)
PRIFH e RE AR UE . B ATH R A P
BRI TCHL R BUGRMF, XS I S5 R T 2
HIER LGB, WA SRR St AT
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T A At A, 2 S BER RS E A 0 L Bk i,
NTTFEARR D CHAACR. SBTAEAEA T BN ZR i 9 i
KRS BT, AT AE S Ot T AY rO ik
B, RIS G AR A T i e BRI A RO s 2 T FED G A
TR Y ZEGaNFE LI NEO LR AT S PEN LA 5T, LA

. vx}}?$j*4/ G¢/j /Dl
Scafa | 4.805%E
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AT D 00 fgea
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GaNZEEIMBOLAS IR E 2T, X2 FEQROL R NN
AL, TS EBEOC R IR, — ARt e R e PR
M, GaNFRLA G 2Bk AAEY B, SR
GaNFEZANHOL AR IR L. HFFEGaNFE 4L %{;’?ﬁfﬁ%ﬁﬂﬁ"ﬁﬁa fi
PLBE, LA BHAIFTE N B T A GaNAA KL 1 REFIBREE

T iy FEATAT SE AR AE B GaN LSS MEO L A%

AR I H B B RMIE 51 2 R B2 R AR JF R
PR KUY ) LRI PR BEREOFE A, And g eihe
BTSRRI, B A E0 I A TCEIA 5 | itk
JEBIACR. iy JEAHRZR I H AOBLA AT LR, R E
MR R, EILE K, X RO R TR AT,
WIRR B ADCIR . B8 AR IR 2RO R I ) 3
L5 Tl

2.5 I ES5EAEmH

ARG T 2018~20224EF0403 FIF05024CHE T % Bk 5
S LR AR C A 3920 THT _L 1t H ATS 2035 7 AR5 H 1Y BFSY B
R, HIE T PR = BRI SR B, anE3 4R, T ERE
AETH A B G LA R AL H B ER T < R
e O OR PHBEE A, AR H SR AR AL
HoA818, KT I HM68s, FHATFFIN HE &R N
AEhriz.

X W EAEEmE, RATERERTT IR EUR
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Bl 3 2018~20224£F0403FIF0502f L T ¥ BB ThT L 251 H A 4701 H #Ais] = 4]
Figure 3 Hot word cloud chart of General and Youth Programs of National Natural Science Foundation of China supported by F0403 and F0502

during 2018-2022
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Table 1 Top 10 hot words and word frequencies of General and Youth Programs of National Natural Science Foundation

EseE| HIEWH

s : : : :

#in) AR HAH] AR
1 KBHAEH b 0.145 HEERD 0.219
2 FhEkE™ 0.143 KIAREH I 0.169
3 HWOLHR 0.120 ieh 0.115
4 AR 0.117 2Ry 0.108
5 45Hy 0.102 WOtH 0.090
6 e 0.097 S5 0.088
7 S 0.092 BN 0.083
8 FHHL 0.089 PRI 0.081
9 bl 0.074 L 0.075
10 PRI 0.074 Y34 0.075
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MIBEIRIE, SRR TARE X BT ISR T HOC. n
TEROCAR T, R SN AL NEO A R TSP,
ORISR PERERY R B R, I S R ATHT
TZER BT B TR DE— AR T R PRI RE.
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B, AT ROSGE AT R TP PRE RO, 7RI AT
SAATH AL B TAREOE Y, fimaE A EOETR
MBTTE, BRI FOCIRAIRES G MLEE, DL 4545
SEBDCAE B A IH SR, T EOC IR -V h - — A R L
SRR,

(3) FIGFRARE. AE AT RO, R R A
S IR AT AR, A SR AR A
FEPERELL. BUAORUL, ARMZFVE AR A2 IR TR
PERESEAPRL, TR R B MRAE R RS AR —dERL
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P T R B IR R DA K 2R ) IR 5 N A e
B ks 22 LR E MR, S TOUM L, FREDEER
B R PRATC K Y 2 B AR XA /N, RS 15 R 5K [ AR 3
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1 LiJ H. Deepen the reform of the national natural science fund to promote the high-quality development of basic research (in Chinese). Bull Natl
Nat Sci Found China, 2020, 34: 529-532 [l TRALBIA RGO HEZh BERIBITTY m B R . o ERA R4, 2020, 34: 529-532]
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Analysis and prospects of the development of optoelectronic
devices in China from the perspective of National Natural
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Optoelectronic devices, which are functional devices based on semiconductor materials with optical and electrical
conversion effects, have become an integral part of our daily lives, particularly in the fields of military and aerospace
applications. These devices hold significant strategic importance in these areas. In the information era, optoelectronic
devices have made remarkable advancements and have found their way into various aspects of our lives. They utilize the
principles of optics and electronics to manipulate light for different purposes. The applications of optoelectronics are
diverse and include technologies like LEDs, photovoltaic cells, laser diodes, photodetectors, and optical fibers. In this
paper, we provide a concise introduction to the development of semiconductor optoelectronic materials. It subsequently
explores the different types, key parameters, and application scenarios of optoelectronic devices, focusing on their roles in
optoelectronic and electro-optical conversion. Furthermore, it presents an analysis of optoelectronic device projects funded
by the National Natural Science Foundation of China between 2018 and 2022. The two primary program codes of interest
are F0403 (Semiconductor Optoelectronic Devices and Integration) and F0502 (Photonic and Optoelectronic Devices)
within the Information Science Division. The paper scrutinizes the keywords associated with these programs, including
Key Programs, Major Programs, Research Programs of National Major Research Instruments, Original Exploration
Programs, General Programs, and Youth Programs. Key Programs and Major Programs funded by the National Natural
Science Foundation of China hold a significant position in the realm of optoelectronic research. These programs prioritize
the development of integrated optoelectronic devices, specifically chips, that align closely with the nation’s major strategic
needs. Research Programs of National Major Research Instruments and Original Exploration Programs are instrumental in
driving optoelectronic research forward. Through their focus on sophisticated instruments, equipment, and high-risk
exploration, these programs aim to achieve groundbreaking original achievements and foster transformative advancements
in the field. They provide the necessary support and resources for researchers to pursue innovative ideas and push the
boundaries of knowledge, ultimately shaping the future of optoelectronics. General Programs and Youth Programs under
the National Natural Science Foundation of China play a vital role in fostering research and innovation in the field of
optoelectronics. By catering to a wide audience and encompassing diverse research topics, these programs stimulate
collaboration, encourage exploration, and propel the field forward into new frontiers of knowledge and technological
advancements. Through an analysis of the frequently mentioned keywords in the funded projects, the paper discerns the
current development status and challenges faced by optoelectronic devices in China. Finally, based on the national strategic
needs, the paper presents a prospective outlook on the future development direction of optoelectronic devices. This
includes areas such as basic science, optical communication, wearable devices, imaging displays, and biomedicine. The
goal is to anticipate and address the demands and opportunities that lie ahead for optoelectronic devices in various fields.
By examining the funded projects and analyzing the trends and priorities reflected in the keywords, this study sheds light on
the state of optoelectronic device research in China. It provides valuable insights into the country’s strategic focus and
offers a roadmap for future advancements in optoelectronic technology.

optoelectronic device, photodetector, solar cell, laser device, light-emitting diode
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