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In order to save electric power and space, an infra-red (IR) heating MOCVD system was developed. An IR
heating system is often using for heating up to a few hundred degrees or for heating in a vacuum system. On the
other hand, it seems difficult to apply it to a gas flow system, such as an MOCVD system, because of the stabi-
lity of IR valves under gas flow conditions and the requirement of high temperatures (500~1000°C) for the crys-
tal growth and cleaning of a substrate or this reason we developed an IR valve for use in an MOCVD system.
The stability of the IR valves which have holes in the plug and a filament oxidized in low pressure oxygen has
been greatly improved, in comparison with conventional valves with no hole and a pure tungsten filament. Up to
1025°C, this valve can heat a substrate in a hydrogen flow with almost no degradation of the IR valve which had
been used for several months. Using this IR heating MOCVD system, a high quality GaP layer could be obtained
on a Si substrate and the relative thickness distribution of a GaP layer could be confined to within about 10%

of the centre value.

1 gl

BAE O L EABERM X, B, FN4 2 BEOR
8, Ry o=V v ribe rERsHAEbE N Tw
b, EOHTLE Y o v VREBRIZ, &itshrs
NA ZBEIZ BT, FIEDRME R {ZER % MR 5
LEBLOOLRMMERESEEIMEOERICHEETRS
THIELILLY, BHRORE L FERFICT NS AEEOR
E%21T5 b 0T, BICHA B OF L RIEE SR
TWd, I, HU Y AMELZ QLG L ERIIEE
BREONY FRELZHEODDIE L, BHRORE -
ST A ZDERDBBEZTHY, 512, BEFOBE
EARKEVT-OEET N, ADEBRNESTH S, 20
&9 2AbE B % FTA I b REIIC b B2 Y
AVEREBAEDE LT LT, Bifiz{beyliliks
NA RERMT B2 TR, EEEOEEE 202
ol ERDZBMOMEFICEELRBREEHTVS, &
ETIR, BRALHEBRECLET, Cok) s yay
HEREADHEL DB DOANTF OIS %V v VEHOME
UBLTTFNA ZADERICHT TOMEIELED SR
Twb,

FREBILESMBERE (Metal-Organic Chemical

Vapour Deposition ; MOCVD) i, {t&Hf&Akon
BREELEME LY ¥ v VEERKO—> T,
HVO AR EONETEDERE LTI AFVHTY Y
LD L) LEREBEHVETHBEREETH L, VIER
BTRAEEHER, 512, PHPOBERIC L A
ERCAFEMMDERA VD, 2010, 2TOREMEE
KEREDF ¥ ) TREREIZE » THET 57280, %
EREEITS LTl L, Lidio T, HEMH
HOBELERF4—y—rollETx, (LEWREDE
BABHT, BETHE 2 LHMBEOER S6I1cill
B BEOBYEICE L e w5, T4, COFE
A S B AT S 2 BCEMIREE T o MR R
CIRRLRY, MEERES I EEOALME L, BT
WOEBINE OB TFARESGEECELBEOR L
LHHEOMERTILBE L FHETH B, LHoT, &
BCEOD > BEE GO CEBRT 2 LICIE
HAT&2, 2L 2EMEREIITY) Y AELR &1L
BHEEEDT ) IV EREANDIY S XL v VRED
HEFBESPACHELEDSR TV S,

LA Lahs, SOOI REFENLF N AERFEL
LTOMOCVDEIR VIEERE o A FZLH iz 7 Ve >
LZEBROBVWEELRYE AR oBRELKE <,
DL EENEOREER 2 LHEMNLRE 5



200 Bulletin of Nagoya Institute of Technology Vol. 43 (1991)

Wi, FoBEVCEROFRALZ EORELH L, S HI,
Mo ED B2, BROFMERCHRENS
DO, EBBOGRY - SR EOEERELEDKER
HOEL 2, FOTC, MARHKBKNKENZLELT S
MBAFEOH R RA 7, BERD L CHVLA TV S
MOCVD¥BOMEF EsHEEEM#FATH L, &
MBI E 2 BN ET 2MBMAETHHH, Th
AR TR R 2 IRAT A2 LItk o T, 48
JbB LB T Y8y MEATEEE 25, BT, K
A BT 2 BT CRE QMBS SHZEZOFHRIMEIZ

BHRIRS ¥ 7 X ALV S N TV DA, HEH
FEOKREGZKREFSHIDPTCFCEEOMB LY EST S
MOCVDEE IR ENE F XN 2 RHT 2077
DN REELE EOMBEIEEL 2> TW5, 22T,
BN A R T AT Y 0L ERAMBATELS Y 7D
EEMLICELW 220 A TRREITH LS, €0
mBUEE A EIE L7, 72, COEBEHWTY YOy
HR LAY T LY v oOBEBRERITY, AT EEHR
SHERE L T, HEORM LML 72

Pressure
Gauge

Reactor

%

—@4——%—

InP Trap

Needle E‘E—

Valve % |M.B.

Scrubber

pressure control

To
Exhaust

Fig.l Schematic diagram of the MOCVD —growth system.
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Water Schematic view of the IR heating system
: of the MOCVD—growth system.
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Fig.3

Photographs of IR valves. A new conventional velve with no hole
and with a pure tangsten W) filament (a). The improved valve with
holes and a W filament oxidized in a low pressure oxygen, shown
in (b), has already operated for several months with no degrada-
tion. After high temperature operation, the pure W filament has
deformed, as shown in (¢}, and the output power has extremely
degraded.
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Temperatures of the plugs of IR valves
((b) and (¢)) and the susceptor (2) which was
heated to 950°C for 30 minutes. The temper-
atures of the plugs of IR valves with no
hole (b) and with holes (c) were measured
at the plug bases. Then the difference of
the temperatures of the plugs must be
larger than the measured temperatures
difference.
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Heating characteristics of the IR heating
system in the MOCVD — growth system.
The temperature was measured by the
thermo-couple in the susceptor in avacuum
(dots) and in 3 slm hydrogen flow at 380
Torr {circles).
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Fig.6

Micrograph of the typical surface of a
GaP layer on a Sisubstrate. The lines on
the surface are called as “cross-hatched
pattern” which are caused by the slight
lattice misfit between Si and GaP. The
angles between two of three differentlines
of this pattern well reflect the crystal struc-
ture and agree well with the calculated
angle by geometry of crystal structure.
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Relative thickness distribution of GaP
layers on Si. The thickness at the upper-,
the mid- and the lower-stream of 1, 2 and
4 pxm thick GaP layers on (001) and (111)
Si substrates were measured and norma-
lized with the thickness at the mid-stream.

5 %&¥

MOCVDEIC L2 EBREOMAFEL LT, Kit
WMEFROBE 21TV, KEFRFH BT HEHICHE
ViR s v 7OR%, BEt2iTo7, ERDT v 7
Tk, SV 7Yy MRS TOWK, 745 A2 O
BHLDS > 7OHLRETH Y, Zoi-0, BEERE
BTOFRNRT » TOBEREIARTETCH o7, €2 T,
Vi VBRGOERO DTV oy NESIC R R B,
7472 bOERHSILORIED b I RERES TO
AL T o -8R, FIES ¥ 7oHEGIREBHICED
72

ZOFNRT v 7% B 2R INEAROMOCVD
BBEICE-T, YV arvERICHY LY YO BERE
2TV, ZOMBEFEFEROFBREBEEICEL TV S H
EI)DERELAER BELERME L EASMH RS
N, AL RGBTSR R Tw 2 2L e
Lot



