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Fig.1 Schematic of four types of MOCVD reactors
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Fig.2 Main steps from gas transport to film growth in MOCVD process
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Fig.3 Convection rolls observed in horizontal reactors and the

effect of the flow on deposition uniformity (a) Longitudinal

convection roll in a reactor with insulated side wall; (b) Longi-
tudinal convection roll in a reactor with cooled side wall; (¢)

Transverse convection rollt*
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Fig.4 Effect of reactor shapes on flow patterns (a)~(d) are

for ceilings slightly tilted,and (e) ~ (h) are for horizontal ceil-
ings. By optimizing the reactor shapes gradually from the top to

the bottom,the upper convection rolls are depressed and finally

disappeart*!.

(1) A LA AE &4 K7 S0 16 5 ) BE e 47 iF
1 i BRF 3T 79 (5310 [) B 1) B0 T 2 o TB B — B TE DX 388 T g
AT S5 F B T P AU BE |, JFOR B [ 9 7K ST 3t 8 v A
R F HR s T A BB S R AR 1 9 B L N BE 5 RS A 9 ot
1B 02 A S B 2 T B

(2) 38 32 F6 2 09 2N B (VR ) 1) 5 ) 24 3 AR
15 [RVRE % A 1 R Tt CTRIARE A 3 1 TR B LV 88 0 A ), RV A
STV FC AL A 28 50 I ELBEEAS TR A B R AR AR AR R
RE FHETIRAGKE.

()il 3 F (1) [ 5, RAS VR 5L R T8 1 ) 38 &) vk
BAE.

(4) 3 3o FE A AR T A9 R BE TAT 410 1) X6F 30 08 e - 3R 15
Sy =i

(5) ZH 4y bk 1A ROk S T R kL T 32 TR A
R AAAE RN

5T e B0 AT B X R A% ) BE A7 A 2 G b 28
U103 e ——H1 @ SR 6 3L 51 RS 1 30 e Rl 9 K T 28
AR5 R IR E . SR I 5 | A 1% 3 T AT 3 A AR I R o
Rof AV 52 7 s 8 8 B /D b T R T A L 22 Ok 1 55 5 1T PR
T YK 5 | AT i, P X B e T IR R RS kAT
P Ak F) 55 8 B . A b A A e, RS R N R
SR B LR S s B R AT (AL 4)
PR 7R & 7E 45 B 52 ) B A I E 14 L AT 2 80H . R
4 R B A R J o s RS 9 A8 1 T R R ) g A T 2 B
EONERES A R

B AT B 2R N A 19 45 14 A T 4% 48 19 K1 =X R
N WSAIVE .l |21 IS B S = e S B T e 2 N )



1168 k5 fk

% 29 &

K5 FCENERE A = E k047 2L MOCVD RS 4% H i 3 3 (D i
Y CEMDBREm (a) JoHERE ; (b) $ 53 100r/min; (¢) # 3 300r/min;
(d) ¥ 500r/mintt3]

Fig.5
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Effect of susceptor rotation on flow (left figure) and
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Fig.8 Plot of the flow visualization experiments for a heated,
spinning disk  Asterisks indicate that the flow is stable with a
steady-state, fixed pattern,as illustrated in the lower right pho-
to. Open circles indicate unstable, time dependent flow patterns,
as illustrated in the upper right photo. The transition from un-
stable to stable flow is characterized by the mixed convection
parameter (MCP) defined above!'".
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Table 1 Comparisons of the optimum transport processes for four types of MOCVD reactors
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Optimization Design of the Transport Process in MOCVD Reactors”
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Abstract: Based on the growth requirement in MOCVD processess the five optimum transport conditions are summarized as:uniform
concentration boundary layer,uniform velocity boundary layer,uniform temperature boundary layer, reactants mixed uniformly be-
fore entering the reaction zone,and the exhaust gas expelled quickly without remixing with the reactants. Compared with the opti-
mum conditions, the current MOCVD reactors of horizontal,vertical, planetary,showerhead,and RDR types are discussed. The main
problems in horizontal reactors are reactant depletion,thermal convection,and reactor side effects. Using injection from showerheads
and high speed susceptor rotation,the vertical reactors can obtain much more uniform boundary layers. The main problems in vertical
reactors are the difficulty in expelling the exhaust gas without remixing with reactants and the difficulty in further enlarging the di-
ameter of the rotating susceptor.
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