CREE N A RS RTAN Vol.37 No.6
2022 4F 6 A Chinese Journal of Liquid Crystals and Displays Tun. 2022

XEHS:1007-2780(2022)06-0703-06
MEFS BRI F FEEF R LLERIE NN

REASL KGR, IREL BEAL R BLE T
TRR, ERM, EHL T, R
(1. EEFEAF WEEREFIEEK, HE #H 571158;
"TMNAE HBEHBEFK, KM 5 H 550025

FEEE O T AR R TR0 B RSB R AT AR Db O 7 B R Ak b AR BOK 181 AL R [ 8, X R B A R
AR PR R PR REEAT IS o R B LAY TR 710 nm B AT AR 5 BB BOR L . B R SLCEE 1000 TR
HEAT o R Kb B A Ao A7 56 R K I [B] X LU AT 5 0B KRS B IR O D R Al O BUR D, AT LA B A K R
SR ST B AR B F o TR, 7R IR K 20 min B RS TR AL I G 3 D' ORI B SR BN TR B AR L G e BUR O
5L IX AT RE S IE ML G EOM T KRB RS T RUEOEA . FR L SR AR HER LED SE bR J7 BB T A Y OB EUR
At FRCR(PL-EQE) o A6 I 45 58 7R 18 JOR BER N Y At T RCR T35 9. 2904 0

X B W AFTTELRARGRBRIEFTHE

FES S :0482. 31;0469 X HEfARIRAGD : A doi:10. 37188/CJLCD. 2022-0078

Annealing effect on photoluminescence in silicon quantum dots
prepared by nanosecond pulsed laser
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Abstract: In order to obtain a silicon-based light source with high quantum efficiency, a micron-sized
round hole cavity array was fabricated on monocrystalline silicon wafer in air by using nanosecond pulsed
laser. The properties of the sample after annealing at high temperature were investigated. Firstly, the
quantum dots formed in the cavity had a stronger emission near 710 nm in photoluminescence (PL) mea-
surement. Then, annealing at 1 000 ‘C, the PL spectra before and after annealing were compared by
controlling the annealing time. The variation trends of spontaneous and stimulated emission were observed.

Annealing for 20 min, the PL intensity was various at different positions in the cavity, and it is found that

s B #: 2022-03-09; 81T H # : 2022-03-19.

BE&TH: HEKARB A (No. 11847084) 5 1 pi 4 = 55 2 AL UE 205 B WF 98 i 235 H (No. Hn jg2020ZD-17)
Supported by National Natural Science Foundation of China (No. 11847084) ; Project of Education and
Teaching Reform in Hainan Province(No. Hn jg2020ZD-17)

il {5 B R A, E-mail : wghuang@hainnu. edu. cn;mdjphy@163. com



704 W5 Bos

37 %

the PL. emission at the cavity edge is the strongest, which may be related to a large number of quantum

dots distributed on the edge of the cavity. Finally, adopting standard LED calibration, the maximum PL

external quantum efficiency (PL-EQE) in the cavity was measured. Experimental results indicate that

the external quantum efficiency in the cavity after annealing can reach 9. 29%.

Key words: silicon quantum dots; photoluminescence; high temperature annealing; external quantum

efficiency
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(a) PL spectra of the samples with different annealing time

measured at room temperature
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(a) SEM image of the sidewall structure in the cavity
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(b) SEM image of the cross-section structure of the cavity
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Fig.1 SEM images of the cavity after annealing for 10 min
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(b) Variation curves of PL intensity of cavity samples with
different annealing time under various excitation powers
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(c) Distribution law of PL emission at different point in cavity
(The fluorescence intensity of ordinate is the peak intensity)
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Fig.3 Spatial effect of PL emission measured after annealing for 20 min at room temperature
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