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Abstract The purpose of this study is to construct the mathematical model of Al MOCVD process, and
using TIBA as a precursor to predict the deposition rate of Al thin film through numerical simulation. A
mathematical model of MOCVD process includes gas flow, heat transfer, and mass transfer in the reac-
tor. Equations of mathematical model were solved using Galerkin finite element method, Newton—
Raphson iteration and frontal algorithm for the flow structure, temperature distribution, and concentra-
tion distribution of reacting species. Deposition rates of Al were estimated from these results, For stan-
dard process conditions reactor pressure was set at 0.47torr while substrate temperature and inlet gas
temperature was 250°C and 160°C respectively and inlet flow rate was set at 7.5scem. Under standard
conditions, deposition rates of Al were in the range of 190-230 A /min. Effects of the process conditions

on the deposition rate and its uniformity were also examined.

.M E

AlAl g2 REEA A2zt A sl e
wol AREH T glont HhEA Axbe] wA A
37} solztel apel iape] Zzjel dFo] 3}
astA =Hedroh olel met 7E BeFaty
(PVD)ell & Al9) F3 FHL2 FY¥
(step coverage)2?] E& EBEAog qla x4
T2 Al A FAHE
deoxl & e Aoz WyAHT k. f77]

£ 74| (metalorganic precursor)& o4&
= 3E7)AAFA e o3 Ale] F3e] F
3HYE AT o] FHIo WE A7)
o] Folz i glo} o}zl w2 H&
gt7lell = Ael7bA] FAHL vRRla 9l
33 A 22 A mdge Foo A
4 MOCVD ubg-7]of disled #8534, =3
g AFA Y ZA-zH s Egsle 2
of Hsle] oz Ay} zAH} P 18
v HEETell s ol sz} AdstR] Ealed

flo o aly



100 AR A6 Al E

4 B4 ' g O 4 R
L= ?'4935} MOCVD #
Aol th3ted FEH, 22A, WU FE BF
Egste Egy 2dd }Z—l el At
u] 28] E3F Al MOCVDel dig dA3& A
o] %l AAolh
s}t FAF A o)) A Re-’}‘—(Reynolds number)
£ 1~100 H=xole, k7|8 272 B
2ot 71# (200~ 300C)J+ ¥hg-7] (25~
100C) Afole] exatel sisbe L=
Are}s] 7] 100C/cmell &t} Ultra-dow
pressure ¥r¢7|E€ ALt E FH BB
2FE 7HAstd, d55 89 ﬁ(contmuum
flow equation) 22 vietd 4 gl o3
TAA A ubgEo e v 2olA “8‘5
8] Hste {AY BFot A A&
ol X2 ¢fow] aieba stEubg 9 EAAG
o A FAHe AAFPer £xe; 2x 9
E olgdle S¥HE o& AR FAdd
sdeh. ool ofzted Fa FAAAMY £A
T ¥ dAYe] Wi mdn 7zt s)EH
g3 d B md3gd 533
5 7h5EA 8 & ¥R =8 A
7ZF wrgE A W§ B FRAe] #4
Akol] EE}Q"%F &w Exksk shehat
A5s) 718 A A

el A BT

7&’ “
e L

r[r

e A R

ool rlr 2

oo v wo ao o

£ ARasol wet

A Aol 3L o

A4 AAst7) fstol B 4s)

2 b o (L
fr 4
2

A AFHA Y. o]EAeE FUY FA9
steke) A fr5%, I3 £F, impinging

= O

jet flowe} stagnation point flew 2 o]&35}
o d& 4 9den olFd dsle CVD ub5-
71 HellA e Bd Ada shayt3-g T3
A7 o] FelF Y.

£ =Felides MOCVD HbE-7] LH°1]H9]
7hs BE REE Y FA 55 =¥
= FE I¥de 4 Ad 2R 7111]—_._
ulo

IR EGAE BUAY 2 A olF
W S84 mde 5
. o] g3t CVD
Qo R £3 BAE Susie] Yoy
£5% dzssion, £¥ FHEE

(1996)

S 2 FAA AR sl £E, YT
o f%, % BE P AFel4Y A@IA
g A2 5 34 249 FFe A

2. AIMOCVD #5 utg7|of CHgh 485
2y

T34 2dE A$7] Hs og g 3F2
P& stalch whg7le] #A) i%—: FH A
2z sk, o 7HHL
ot zd A FoF AL A
A 7pAolt. A BF
A2 7h et b WAL ol 71A
Ao g vetliglen] fFAo Sx71 &5
ol w]s) “H—r- w7] el vigtEAde s HA
3l 29 F=7F iS5 7] wEel
E}‘ﬂ‘ﬂ%—ﬂl «]1& T2 S27t dor uebA
gpuke] Hejol A2 2= wite fA &
F 729 " 4% 9AA FIo 2
A H}ye Hab G FAEE 7]l A
gk dbgo] el spAsta 7]k
Aotz et sbAslg el = viscous
dissipation® Dufour Z 3% FA)gch & o
T8 FARAY el FA g S 9
<719 yeish =27) Fig 1ol webi ot

FUA dF FR2ANA 47t 5SS
Awiete S5 HAHNES oS3 o] Fof
EIAS S

o :1]0
r

%
TR
2

24cm

L
Substrate

t6em

8cm

Distributor

Fig. 1. Model geometry.
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(a) Flow field (b) Temnperature field
¢ (%) =05 Tu(*) = 250°C, T_(#) = 30°C
@(thick line) = 0.0 AT = 18 °C (thin line)
Ap = 0.05 AT = 26 °C (thick line)
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Fig. 2. (a) Flow field and (b) temperature field for the
standard case. (length unit==8cm)
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Fig. 4. Effect of inlet flow rate on the deposition rate.
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