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PL characteristics of silicon-nanocrystals as a function of temperature

Ame), ymy, AYR", 0l BEH”
SEYol, ETaa|SATY, AT, 2SR

Kwang-Hee Kim, Kwang-it Kin', Young-Kyu Kwon™, Yong-Hyun Lee™
Optoway,Inc, RIST, Uiduk University”, Kyungpook University™

Abstract

Photoluminescence(PL} properties of Silicon nanocrystals (nc-5i) as a function of temperature is reported to
consider the mechanism of PL. Nc-Si has been made by Si' ion- implantation into thermal SiO; and
subsequent annealing. And after gold had been diffused at the same samples above, the resultant PL spectra
has been compared to the PL spectra from the non-gold doped nc-Si.

PL peak energy variation from nc-Si is same with the variation of energy bandgap of bulk silicon as
temperature changes from 6 K to room temperature. This result may mean nc-Si is still indirect transition
material like bulk silicon. Gold doped nc-Si reveals short peak wavelength of PL spectrum than gold
undoped one. PL peak shift through gold doing process shows clearly the PL mechanism is not from defect
or interface states. PL intensity increases from 6K to a certain temperature and then decrease to room
temperature., This characteristic with temperature shows that phonon have a role for the luminescence as
theory explains that electron and hole can be recombined radiatively by phonon’s assist in nc-8i, which is
almost impossible in bulk silicon. Therefore luminescence is observed in ne-Si constructed less than a few of
unit cell and the peak energy of luminescence can be higher than the bulk bandgap energy by the bandgap
widening effect occurs in nanostructure.

£ 325 nm 9] He-Cd #le]lAQrt
L% Hsgll] mel AE WA PL
F23 2z, A JxHdAe 2xo] o oy

H BRSO ol 2 e AR
nanocrystals)o] BAE 24 1 2HEH e X
EFujdld 2 (PLPhotoluminescence) ~HEH 2] 2

©s o
EAE

Tl WE wie A3 FozM HEE UxdPe)
ulA] =gz e Hde)Ee] wEda of"
o7t ke A ANk ©olF T8l HE vk
A PL 849 dAUSE T3 wies 13
stgc)

FA7F 200 nmQl GArsiete] A E ol =
2 5x10%/cm® 2 83, I 7REOURE 130 keV
2 3o 1100 T oA 2413 B9 EAEH 76N
gajglsie] 4@ edAE P48 6 KRE
300 Ko} &% wi9joljx PL AHEH-E 238 ¥c)
E R FAHxALE HZIE UxFdASL N X
010 T2 oM A EH7IZ 1A B¢ 28
g Alge) dslME X9 Wdle] wE PL &
HEYS B2tk PL 239 ARRS o7 34l

A A9 Wyl da 4@ 2xd BE A
el Wyt B E §& EFF ABeMe £
To] W& PL 2HE ¥she 3 =A@
& Algoiret Z %S eI

olgx daE ol FUY F ENY s He
& ko) BA4E ARoIMe] PL 29EY &
gol AFEAY =v AUENZREHL ARG
g o] obdE & F AN



