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ABSTRACT

In this study, the effect of the processing parameters in PVD process on the size and the distribution of deposited Si quantum dots
was quantitatively investigated by computational simulation utilizing Monte Carlo method. The processing parameters, substrate
temperature, deposmon time, gas pressure and target-substrate distance were selected as variables since those parameters are often
selected as variables in PVD expenments It is predicted that the density of 1 x 10 Pem™ si quantum dots can be deposited on the
substrate when the deposition rate is 0.05 nm/sec at the substrate temperature of 490°C, deposition time of 7 sec, gas pressure of
3 mTorr and target-substrate distance of 8 cm.
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Fig. 1. The schematic diagram of dot size and interspace of
dots.

SE R B

- A8

o} B FAA A}o A7t 7He Bz He 2

b}EMRibrﬂ Z RZHAE HFFOE e 7k 100
&2 &%JE- TS & 43 dolgE olRste] &

7%* 719k FAE A}OIHEH 4Ad=E ALtetdh

3. @3 % nFE

of\
S
ol—J
o

§ Z 9AEo] JlBe £EE F IR
HEl 2% SR ek lae
LB BN NHLEE AHA
el Al NBeEs BaAe) X
W% A2 Fesheo.

L= /Doexp(k ) (1)

o 7|A L& it
gAslelld ], k
monolayer &4 = 4
SikAE LY ie% %‘H 7 T&%Efﬂ Hslo] w2 F3}
g FArde] By wWsls 249t A s sh
o A7} 71F}eAM 05T e HAWARE g s
R, A dsle AgHdos YA 327 ¥ A
A Aol A 7t A1ZHE Q] LE}— vUehdle H9EA 1nm
ol MEE 16 nm7kA] WS AT 18]3 FHXACR Ar
7t29rE 2 3mTom, B - 7|8 ARlE §em, 23 EHE
2] JHeE 5000um 2 ARG A7 ZFEE
Aze] ANee Z1F2Z717F 1umY W 4 nme] $AE =
719k F 1x 107 em” AEE 2 YAAL A 5
Ae AR G2 Jfgrolth AlEH ol A Fakrg
7t F7VetH Z];e|Ae] a2} olF AR 7t oA A
Az|eF SRR AtelAg7F Foheke S Fig. 2004
el & 4 AT Fig 25 LA WF UdrygEo] F
YEFIFHE WS i 7HY sholl ALtE aeHaEs 9
TE AYAR 28ozA BiAE T FukshE A 2
Uort 4TS o 5 AU ges A Fo1st
H fAEC] 713 oA N2 FAEL g3 wmo
= 9} olFol o) Hoh & =719 YRELS A
Hol A=A, AAZRE A7 oF 8nmY o ¥
A7 27171 oF 6.00nme] L WA AlolAZ= 2F 4.75mm
2A "ebg 22te] R DE(1x10? em )9 A3
< %4 5 A%

oz,wu Wsle] wg Pty BT waE
98 QRN AR 7o) £LAE WA S F
stslo] YY) Hoke S E% el whet B
Ao M TN 7k AP Eese A S22 =

Heted SRAI7E WAL, Yoje] AT El 271

= gx S AYHoR ZAA7] WSl we %

o

(
—_

—r"

o 2 o]l o

Lﬁddrlr

r‘m{mr:-lm
_,VL

4y o

= r{r

fr

ol 7]



PVD 378 ol8% Si FA ] B4 A=A 519

& Diffusion length [nm]
A The number of deposited ators [um’"}

Sesdt e 1d) R NI

Interpace of dots (nm)

Dot size (nm)

Fig. 2. The variation of density of dot, dot size and interspace
of dots with the change of diffusion length and the
number of deposited atoms.
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Fig. 3. The distribution of (a} dot size and (b) interspace of
dots.
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Fig. 4. The relation of (a) substrate temperature vs. deposition
rate and (b) deposition time vs. deposition rate.
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Fig. 5. The angular distribution of the sputtered with the
change of (a) gas pressure and (b) target-substrate
distance.
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