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light output, λλλλ = F(In-incorporation) = F ( Tgrowth )
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curve resolution (sensor): ± 0.1 km-1

+ gas foil rotation: � ± 1 km-1

Use of GaN / sapphire templates 
grown in high-yield mass- production tool 
- Aix 2600 planetary reactor

Standard precursors, c-plane sapphire

- GaN transparent at 950 nm ���� Ttop susceptor

EpiCurveTT at Aix 200/4RF-S with 1x 2inch gas foil rotated satellite 

susceptor

T-sensors ( λλλλ = 950 nm): 
LayTec EpiTT: T of susceptor top - „Ttop “
Luxtron pyrometer: T of susceptor bottom 

„process-T ”



LayTec`s 11 th IN-SITU SEMINAR, 7th 6/ 2009, Ulm
A. Knauer, FBH, Berlin, Germany

Concept of temperature control
RF-Heater control by Eurotherm

Standard ���� „Process T“ from susceptor bottom is integrated and
used for Eurotherm input,

but RF-heating of multipart graphite susceptor with gas f oil 
rotated susceptor plate causes variing ∆∆∆∆T between top 
and bottom  

���� at constant Xv(In) and process T from run to run :

λλλλ(MQW) = 375 to 395 nm ����

New ���� Signal from susceptor top is used during QW growth
as input for Eurotherm

(- converting 0 to 10 V from EpiTT into 4 to 20 mA and switch the Eurotherm 
input channel)

���� EpiTT integrates for 3 s, quick Eurtherm control (ev ery 0.1 s)
can not be used (adaption of Eurotherm parameters ne eded for 
quicker control)
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Heater control by EpiTT signal works well ���� at constant Xv(In) and T top : 

λλλλ(MQW) = 376 to 378 nm (3 series: B2533..,B2624..,B2960..) ☺☺☺☺
to be kept in mind:
- restriction of heating in case of loss of EpiTT sig nal
- change of n-side structure or GaN/sapphire template  needs T-corrections

In-situ measurement of device structure growth

Ttop = const by feedback EpiTT control, 
but ∆∆∆∆Tproc. ~ 15 C for different series of runs

∆∆∆∆Tproc. ~ 15 C

T top QW

Barrier

whole device structure growth     T- details during Q W growth (3 series)

Process-T
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In-situ measurement during four QW growth runs

(„starting“ bow value at room temperature influences  bow during InGaN-growth)

Curvature

Needed Top-
Temperature

curvature

(
)

|

Ttop 730 C
715 C

For λλλλ(MQW) = 377 nm

� concave wafer is hotter in the center (direct contact with 
measured point of susceptor plate)

� lower temperature needed to obtain same LED wavelength



LayTec`s 11 th IN-SITU SEMINAR, 7th 6/ 2009, Ulm
A. Knauer, FBH, Berlin, Germany

Concept of temperature control
RF-Heater control by Eurotherm

Standard ���� „Process T“ from susceptor bottom is integrated 
and used for Eurotherm input,

but RF-heating of multipart graphite susceptor with gas f oil 
rotated susceptor plate causes variing ∆∆∆∆T between top 
and bottom  

���� at constant Xv(In) and process T from run to run :

λλλλ(MQW) = 375 to 395 nm ����

New ���� Signal from susceptor top is used during QW growth
as input for Eurotherm

���� Curvature of wafer influences the surface temperatu re of wafer
and has to be taken into account for setting of T top

���� at constant Xv(In) and given T top :  λλλλ(MQW) = 376 to 378 nm ☺☺☺☺
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Summary:

EpiCurveTT enables reproducible growth of InGaN – MQW s in 
Aix200 reactor by use of feedback control with in-s itu growth 
temperature from susceptor top taking into account the wafer 
bow to adjust the surface temperature of wafer cons tant 
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Temperature and curvature

Compensation of wafer bow by temperature

courtesi of K. Haberland, Laytec 9
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