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Preparation of Silicon Nanoparticles for the Device of Photoluminescence

Byoung-Jung Choi, Jung-Hui Lee, Sung-Chae Yang
Chonbuk Univ.

Abstract : We experimentally demonstrated the synthesis of silicon nanoparticles by using high-density ablation plasma

prepared by the interaction of an intense pulsed light-ion beam (LIB) with a target, known as the intense pulsed ion

beam evaporation (IBE) method. Light emission was obtained from the silicon nanoparticles. It was determined that the

ambient gas reaction is very important and useful method to obtain the photoluminescence from the silicon nanoparticles.

Key Words : photoluminescence, high-density ablation plasma, silicon nanoparticles, IBE method
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Ol = Pulsed Ion Beam Evaporation
Intense Pulsed Light-ion Beam (LIB)Z}
2 MZ= High Density Ablation Plasma
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plasmaE 0|86 J|® &0 =Y FAID I 2 Of
XeH AlRIE U 0IEXY HEE fotd #H U0
ambient gas®! HeE FYoIH #tU2zx LIS MG,
Lt AIOIXSl AlZI2 OIBXAE MXESHRAUCH I8 1.2 &
2 LUk DIEX Mo A2E ZH2 uig 2450
Ch. 2AtElE LIBE ~50 ns2 EAZEN MV(peak)2 &

o 460 KARNRZ EF0 LAISIACH 230 22 A
eldi)E 170 mmOIBH, Er2at J[ES] Hel(dm)= 90
mmO|Ct. AFEE JIBE Quartz GlassOl 2, EtHE Si(100)
Ol ABEACH LHP)E He 1Tormr, I 2 BE(Tw)E &
204 OIRHTCH, ME = LIB2 LAMEES 1B (shot)0l
Ch. == a3 Uk 0IZEAMS sample2 J1E HOA

plasma® ZALEEH 0 mm(=0 mm)2 XIE 20

mm(=2 0mm)©! XIE, Ol 2XEMAS sampleS 2oH &
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Taget Si(100)
Substrate Quartz Glass
Anode-Target Distance (daTt) 170 mm
Target-Substrate Distance (drs) 90 mm
Pressure (p) He 1 Torr

Substrate Temperature (Tsup) Room Temperature

Shot of Ion Beam 1 shot
Distance from the center of

0 mm, 20 mm

ablation plasma (r)

Substrate holder

Fiashboard

Abiation
plasma

i
Target (St)

miD 100 mm
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32N :
O 2= HEE a2 L 0IEX2 SEM 0I0IX
£ B0FD ULL OF 29 (a)= plasmall EALZRFH
HEIt 0 mm@! Xi&E(=0 mm)2 sample2l SEM O!0IXIOl
Ch (@2 CIE@XESY ZEZ 2J1= 85 nmOICH 18 29

()= plasmal EAZ2FH 20 mm® XE(@E=20 mm)2
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sample2 SEM OjOIXIOIC (b)2 BIEAEL Bz )=
10 nm2M (@2 EBF B0 B HSS ¢ £ ACh
OIME plasmalli Al BAQ2RES Helol M2k DigX
o) [IIE0 geikie= 019 O8I HMEES 6] 28
ablation plasm® S0 2iH OIBXE0] 2FSEI! HE0
Ch plasmall &0 OIE @S S0/ FE0) M, B2 E
LR U4E SO TS HES HE L8 Hel
olst DIEAS ZFE YI(HLEIE SHUMA F&
g FXle REtt= A0t

[ e e coce T soeonn
(b) » = 20 mm2] sample

a8 2 MEE 22 Uk 0I18X2 SEM 0j0iX

a8 3e MR %‘Elé L DIEIXS waEsrL
BA)O] ZUE EOHFLD ULL r = 0 mm? sample2 1
2 3.a) 9 2Ol WO YOUIK U0 YRS BE
3010t 371 WE0 YOl LOUX %= AO0ICH E8
3010 B YKSO| YRS HEAL, 2 LXNSO0 0f
STOUNE B30 BRU 22O QOILIXI Y=L
02 3(b) = r = 20 mm@! sample®] LREHLUE ¥

OECH 2 13 mm 22 A SO0 YLD L8
d8 3-(c)ME 420 nmE SAS2Z & PLUIEE =2OIH,

FMgoo mMEAFSY XISt

(a) r = 0 mm

(b) » = 20 mm

M|
300 500 500 700
Wavelength [ nm ]

Intensity [ arb. units |

{c) r = 20 mm% sample2| PL ABEH

83 el Uk OIBXIS PL 228 23

= 1T0AE LIBE 0I88 IBE
e DIZXHE RIZBIACL SEM Of
bolZXiel MEOl JSHOO, I 2! %5}

Y20 UEwD. o wue FMSYS OO

58 BOHEUCL

—

foh

o 1o
)

bz
Q

ZAS 2

2 ¢RE= Korea Ef)ergy Management Corporation
(KEMO)Z} Brain Korea(BK21)2! XI® 0 28 JLICH

&5 28

[1] L. T. Canhan, Appl, Phys. Lett., 57, 1046, (1990)

21 E. Werwa, A. A. Seraphin, L. A. Chiu, C. Zhou and
K. D. Kolenbrander., Appl. Phys. Lett. 64 1821, (1994)

[3]1 H. Mizuno, H. Koyama and N. Koshida Thin Solid
Films 297 61, (1997)

[4] K. Murakami, T. Makimura, N. Ono, T. Sakuramoto,
A. Miyashita and O. Yoda Appl Surf. Sci. 127 - 129
368, (1998)

[51 L. Patrone, D. Nelson, V. Safarov, M. Sentis and W.
Marine: J. Lumin. 80 217, (1999)

[6] X. Y. Chen, Y. F. Lu, Y. H Wu, B. 1. Cho, M. H.
Liu, D. Y. Dai and W. D. Song : J. Appl. Phys. 93
6311, (2003)

[7] K. Yatsui, C. Grigoriu, H. Kubo, K. Masugata and Y.
Shimotori Appl. Phys. Lett. 67 1214, (1995)

{81 K. Yatsui, C. Grigoriu, K. Masugata, W. Jiang and T.
Sonegawa: Jpn. J. Appl. Phys. 36 4928, (1997)

- 132 -



