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Abstract

The pulsed laser deposition process modeling is investigated using neural networks based on radial
basis function networks and multi-layer perceptron. Two input factors are examined with respect to
the PL intensity. In order to minimize the joint confidence region of fabrication process with varying
the conditions, D-optimal experimental design technique is performed and photoluminescence intensity
is characterized by neural networks. The statistical results were then used to verify the fitness of the
nonlinear process model. Based on the results, this modeling methodology can be optimized process

conditions for pulsed laser depositiion process.

Key Words : process modeling; pulsed laser deposition; diffusion process; neural networks

1AM E

B dtxA FAEC FuldA ZAHE AR
Heo) ol ulAdYHA A4S X Yok
AFLE3 Alole] FaAAHE #Hosy] 957 o
FAL #A3F s Aol WA FA HokdA
ste) 4% FAFeZ dFEHI Y. olH T H
AY FA 2dg d7sr] 98 B dFedME A
Ao F2E o4 A 2d& dAFsigd. I, D-
H7 A¥EL AE39 Microaccelrometerd 33 W
FE HA3se 2dgy 477t olFojHey FF
S4Fok disA 99 71E Fr(radial basis
function : RBF), 2&3 9% J1&, 92 HAEE
(multi-layer perceptron : MLP) &9 % 3%7/9Y
AR 7z d&A Jerg QD12 A3% =
g o]£% 2y HHEEL FAY J¥AES §
7 Eeavl A T4 2YF AAANEHY THE A
g ste 2y g AFE o] Fol A 3I4]

B =% RBFN¥ MLPE o|4% 3% 7=

2

Mo ol it

P

=2

g H2 #o|X ZAY(pulsed laser deposition :
PLD) 3% Eddq HEsHd. g HEzAe
ZnO o] $a ¢ EAF9 3} photoluminesc
ence(PL)& AH4317] 984 EA A 34 ¥MFE
o deis @& 1T D-HH Y AYo &g
QA HAEE M B A7 AALHAY. v Ay
3|9 2y AAY R0 AR AF L AR
A, AdAA a3 A 7R UAE FIA o
Zolzt. B =FdME ndd wEES FHAM F
Ao EAHES dagosM uSHdRH ALAY
F4L A & F e BYE AAtnA @t

o
=

2. A ¥

ZnO %) Z3& 981 n-type InP 71 Bg
ARE3IE T InP 719 ZnE =3 Ho] i 3x
10%m™ Ax9 =9 ¥5& =k PLD Ao
n-type ZnO 2%te] 28 &4 AHEHAU F

-3
FA W 72 AF 1X10%TorrE AZHHE

- 252 -



UE Fo AFFHE FASHAM FIHE 2==2
7128 ach NdYAG dolAE Agstgon Ag
g B3 355nm, A AxE 25]/cm’, 350 -
400CY 7]®-2%9} 250 - 350 mTorr 471 4t
2948 fFASdHed, Az 719y Aes
Scmelti[5]. PLDol ¢#]A ZnO dte] F3tg o
Fo i FAHE FYs4T Zn FATHS W
sele FAZAE 1A Ny 7129 3EQGA 49
5C 9 22X & #AANZ &4 =8 AMLE 9%
BE 7)%(sealed ampoule technique)g& 83t
o6l Agacte] dELS ARG dgm
FiAd 108AHE A7 A& ARGE &
AFA FyE Fo JEL FI =WoE AY
oxi, JEL E 2 Yol F& WAgd &
AFAgolFe Fitd ZnO AH #WHee AW #Ho)
2EZ ¥¢ ¥ PLDY 93N n-ZnO #9S &
A9 ZnO HHetgjol FaA A

3. =93 ¥

A& EAA7] A8A mEHAXE F
< E 19 v 78 2=
2% (P)e] PLD 34 WS EEA AHg
Aok f8 HEFEL 39 AF 9¥9 A3 79
AXRE 2358 ¢ e D-FF 43 AL A
fagon 17HY AlgAFzA ARSI CHTL
¥ 2€ PLD IAHYUTEY A4 49 AL e
Uit RE A@AEE 7 8459 EFATE &
HHES wAsly] g FIAYR AP
PLD 34 ¥+EE FH3s7] 98X RBFN#H
MLPE A74% FxoA AHEH 3t RBFNe A ¢
2aA8E FFEdA Wd A ALEHUNL
o 7Y FAH9 £& 713 spline & AHE
3ttt MLPE 98%, &4%, Aoz 74
o] 5o} 9lod D-HH Ay A g A
A 4EUFES MLPY 43 AMgen
4% A HA F9 x=9 AFE THRA
sigmoid¥+& A& en F WA 24
2/1¢] x==¢] hyperbolic tangent ¥+& A48t
o} uXlg AREL AYFFE AMESAT 43
7 2y 079 €F5€9 049 HE AFE 7}
AL 1492 A gEFe] s FAHILH F
He] ANg3Fe HieELoE AILHZOY
A A FyUgez ALHAY T FgEe
RMS(root mean square) training error$} validatio
n error’} 01%Y W F&5HIA

E 1. 3F ¥4 3 ¥We.

Table 1. Summary of process parameters.
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Table 2. D-optimal design of pulsed laser

deposition.

T P
Run [ [ Tort]
1 400 450
2 400 400
3 375 350
4 350 250
5 425 400
6 425 300
7 400 400
8 450 350
9 400 350
10 425 350
11 375 400
12 450 450
13 400 250
14 350 450
15 350 350
16 375 300
17 450 250
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Table 3. The values of F and R*
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Fig. 1. Residuals plot.
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Fig. 2. Linearity of predicted value vs.
measured value.
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Fig. 3. Sensitivity at pressure is 350mTorr and
temperature is 400TC.

P[10! mTorr]

3% 478 45 a5 450

TRY T} TR X]

ag 4. 973x 34 400 mTorr, 2% 425C.
Fig. 4. Sensitivity at pressure is 400mTorr and
temperature is 425C.
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Fig. 5. Contour plot of response surface.
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Fig. 6. 3-D Contour plot of response surface.
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