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J. Décobert
Alcatel Thales III-V Lab, route de Nozay, 91460 Marcoussis, France
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� What is III-V Lab ?
� A jointly owned Alcatel-Lucent / Thales R&D Lab dedicated to III-V 

semiconductor micro- and optoelectronic components
� 100 R&D professionals specialized in epitaxial growth, clean-room device 

processing, components and circuits design and testing

� Applications
� Telecoms,  defense,  space and  security

� Location
� Alcatel-Thales III-V Lab is located intwo facilities,

in Marcoussis and Palaiseau,
about 25 km south
of  Paris 

Alcatel Thales III-V Lab
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Introduction 

� EpiRAS 200 TT installed on AIX200/4 quartz reactor :
� full planetary configuration : 3x2" susceptors with double rotation

� Motivation : growth of aluminum containing material on InP substrates 
� Avalanche photodiode (APD) : carbon doping of AlInAs charge layer

• Low growth temperature : 540°C   [1]

� MQW lasers with AlGaInAs active layers
• Chloride assisted regrowth  [2,3]

• p-type regrowth on Al containing layers [2,3]

� Need for efficient pyrometer reading at low growth temperature

� Need for efficient R and RAS measurements of Al(Ga)InAs layers

[1] A. Rouvier at al., PTL, 20, (6), 2008 and this conference
[2] N. Dupuis, Proc. OFC paper OThC2, feb 2008.
[3] S. Gouraud et al., IPRM 2005, Glasgow TuA-1-2  
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Content

� Introduction

� Pyrometry
� improvement of low temperature measurement

� calibration of the new setup

� rotation frequency settings for RAS 

� AlGaInAs monitoring

� p-type layer regrowth : 
� Etching rate calibration

� Desoxydation control 

� AlInAs C-doping and etching

� Conclusion
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View of the EpiRAS 200 TT adapted
to the AIX200/4

EpiRAS 200 TT

AIX200/4
in 3x2" 

configuration

Viewport

IR shield tube

Frosted un-coated liner : 
light from the heating lamps diffuses 
and interferes

System is delivered with an IR 
shield tube which « cut » a large 
part of the parasitic light. 
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Pyrometry at low growth temperature :
which limit ? 

Time

%

���������	
�
�
��

��	
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���

max

min measured temperature 
without lamp influence 

coated liner
un-coated liner

� Even with the IR shield tube, the liner must be coated

� Under 600°C, the coating is not sufficient
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Improvement of the liner coating 

Liner is covered by a
molydenum plate. 

The same plate is used
for all the liners

� Liner coating by epitaxy : many disavantages :
� liner deposit survey, source of particules and dust, memory effect
� coating sensitive pyrometry
� especially below 600°C
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Benefits of the liner coating 

Time (s)

Thermocouple  :
Pyrometer :

� Mo plate covered Liner :  some avantages :
� if needed, clean liner can be used for each run.

� ligth diffusion through the frosted quartz is completely and reproducibly stopped.

� pyrometry becomes reliable down to 550°C.

� in 3x2" configuration, [T1 (thermocouple) – T2 (pyrometer)] is lowered from 27 to 13°C 
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Fusion Si

pyrometer detectors calibration 

� Good linearity of the detectors

� But the three curves should be parallel : the temperature range is at the lower 
limit of the pyrometer

inverse temperature / 1000*K -1
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� Rotation frequencies must be adjusted and fixed for :
� RAS monitoring 
� satellites rotation speed monitoring

samples rotation settings 

Liner

Mo plate

Main rotation flow : 60 sccm H2 : ~ 30 rpm
Sat rotation flow : 1000sccm H2 : ~200 rpm

at reactor pressure  150 mbar

Trajectories accross the wafer with
the following rotation frequency :

RAS oscillations

450° rotation per scan
(360° minimum)

unseen 

30 mm
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(AlGa)InAs signature : RAS colorplot at 650°C 
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� Deoxydation of the Al containing 
layers exposed to the ambiant air 
before growth

p-type layer regrowth on laser stripe 

� Choride assited growth : etching 
rate calibration (here PCl3)

growth           etch

fit

AlInAs RAS at 100°C

as grown
oxidation
deoxidation

� In-situ monitored regrowth. Examples of how it can help the :
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C-doped AlInAs Monitoring at 540°C
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CBr 4 etching effect on AlInAs :
AlAs and InAs fractions separately studied

by in-situ monitoring
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GaAs

InAs

AlAs

� AlAs and InAs growth rate versus [CBr4]
Same growth conditions (temperature, V/III ratio, pressure)

InAs
etching rate : 2 nm/mn

etching rate : 0 nm/mn

AlAs

CBr4 : 3.7 µmol/mn

� AlAs and InAs etch rate versus [CBr4]

[ref : 14th IC MOVPE]
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Conclusion

� EpiRAS 200 TT routinely used
� on an AIX200/4 system in 3x2” configuration
� for InP based materials

� With both IR shield tube and Molybdenum plate
� The lamp heating light is unseen by the pyrometer
� The pyrometer detectors are calibrated down to 550°C

� EpiRAS is used for the process optimization of Laser heterostructures
� RAS sensitivity to AlGaInAs composition
� Deoxydation monitoring
� Etching rate calibration

� C doping and etching of AlInAs at low growth temperature is studied
� High and distinguishable sensitivity of RAS to C in AlInAs at 540°C
� EpiRAS used for AlAs and InAs growth and etching monitoring 

• InAs reflectance still observable and workable at 950 nm


