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Development of monolithic integrated AlGaAs on silicon for tandem solar cells
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Objective & Concept
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SiO, ultra-thin~ 1.2 nm

Current passing across
the entire surface
10 kA.cm-2

<P,

Doping control

Random thermal opening

DirectBias4V: 4.2, 105A

Direct bias
200x lower

Contact tip

GaAs p-crystal o

Localized opening by EBL
Si0O,;~10nm

Direct Bias4V: 7x 107 A O
Current passing only
through the opening

7 kA.cm-2

No defect at the GaAs/Si interface
Aperture diameter <80 nm

Electrical integration via tunnel effect
Si02 thickness <2 nm

- To localized in a ultra thin SiO; layer

Doping level determination
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Localisation process

NanoSphere Lithography (NSL)

Self-assembly of nanospheres Single Layer

Metal evaporation
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Annealing

Nanolithographic Methods, IMTEK
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On ultra-thin Si02
Low cost localization process
Self-assembly by Van der Waals force

Double Layer

1555-1558, 1995

1 UHV-CVD chamber
IV-IV materials
(with RHEED in situ)

1 CBE chamber

dedicated to IV-IV and Ill-V materials
(with RHEED in situ)

-> 8 compatible, 4” in standard

> Growth chambers base pressure: 10-10 mbar

> Working Pressure: 10-4 - 10-1 mbar

1 Characterization chamber
XPS, AES, SEM

> seems to be undoped

XPS, AES, SEM

UHV CVD

Glove box Y

Gas cabinet




