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Development of the Ex Situ Dry Cleaning Equipment (CLEANDEX-100)
for Reactor Component of GaN-MOCVD Using Chlorine Gases
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It is very difficult to remove the deposit of nitride film on the reactor parts of
metal organic chemical vapor deposition (MOCVD) equipment for nitride semicon-
ductors for the application of light emitting diodes (LEDs) and laser diodes (LDs) .
The lack of the efficient cleaning method of the parts deposited with nitride films
is one of bottleneck for improvement of production efficiency. We have developed
dry cleaning equipment (CLEANDEX-100) to remove the nitride deposit on the re-
actor parts with chlorine gas. We have obtained etching rates at 750°C of 75 um/h

for GaN and more than 5.7 um/h for Aly,Ga,¢N, respectively.
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Fig. 1 Photo of the CLEANDEX-100.
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Table 1 Utility of CLEANDEX-100

Item Utility required
Cl, 300 sccm, 0.2 MPa
N, 40slm, 0.3 MPa
Power source AC200V, 3phase, 100A
Cooling water 10slm
Instrument air (or N,) 0.6 ~0.7 MPa
Exhaust 300 m*/h
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Fig. 2 Schematic diagram of the dry cleaning system.
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Fig. 3. The effect of gas concentration on cleaning
efficiency. Sample : 2.7-um-thick GaN film on sapphire
substrate, reaction time : 1 h, reaction pressure : 101 kPa,
reaction temperature : 750°C , dilution gas : N, total gas
flow : 1.09 sIm.
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Fig. 4 Cleaning efficiency as function of reaction time.
The inset shows in Arrhenius plot of the reaction
coefficient k calculated from the slope in Fig. 4.

Cleaning gas : Cly, dilution gas : N2, gas concentration :
5% (volume) , total gas flow : 1.09 sIm, reaction pressure :
101 kPa.
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Fig. 5 The relation between the cleaning process time
and the temperature in the furnace.
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Flg. 6 The reactor part before and after cleaning. The left
side is before cleaning, the right side is after cleaning.
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Fig. 7 SIMS depth profile of GaN film grown using
components just after cleaning by Cl. gas. Cl, Ni, Fe and
Cr were less than the detection limit (Ci, Ni, Fe: 1 X 10" ;
Cr:2x10") .
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Fig. 8 Trend of the reduction of the quartz parts. The
initial decrease of the weight is due to the damaged
surface layer for a long time usage.
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