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Outlook: Accelerated materials discovery
through combinatorial thin film libaries
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Simulation - preselection of elements

Empirical rules Density functional theory
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Deposition - combinatorial thin film libraries

Substrate

Mask

é’ T ’
e
"  4in wafer with 69 patches
< Thin film
m = Si3N, interlayer for diffusion barrier, chemical

/ « Si;N, diffusion barrier inertness, electrical isolation

« Si substrate * Composition gradient: +20at%
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Deposition - novel equipment

Temperature Gradient Stage ALD Exhaust Line

alll Swiss
Cluster

ALD/CVD B

ALD Bubbler Assembly

= Laboratory cluster system
= combines PVD and ALD
Motorized Throttle Valve g : = Up tO 8 magnetrons

Turbomolecular Pump

= Temperature gradient stage (RT to 400°C)
" HIPIMS compatible
" Add-ons : = 4 inch wafer substrates
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PVD possible targets
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Composition mapping
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XRF mapping on each patch:

= Chemical composition
= Coating thickness
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Microstructure mapping

XRD mapping on each patch: e | E ~
= TIdenftification of phases = i
" (Grain size analysis Ak S _ .
= Correlation with composition P
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Mechanical property mapping

= High accuracy, low noise for
thin film mechanical property
measurements

Automatic mapping of
mechanical properties on 4in
wafers

= Constant machine compliance

Displacement Microscope -
head :

" Guarantees consistent
results over whole wafer

BEASEE  BRLSEREAN. e N = Nanoindentation for measuring
PRGELCRAC [ e . a—— p—-N hardness, modulus, coaTing

Berkovﬁ PR — : Y adhesion

¥ 2 S Samplestage pump-%sample moun
' = Scratch testing
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Mechanical property mapping - CuZrAg
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Optical property mapping

camer
BS=Beamsplitter
LN=Lens
FB=Fiber manipulator
%) TLN — = nge optics
OB=Objective

TLN=Tube lens
NS=Nanostructures

BS LCF=Laser cleanup filter
Spectrometer FW=Power filter wheel
NF=Notch filter
LN BS PM=Power meter
= BS

White ““- .
Light Q %:? =f=
Source i
oFE.
% Adjustable height F

Motorised
Microscope arm

6 filter Turret

os 4"inch Wafer

LCF

785 nm

= Reflectivity: 300nm to 1800nm
" Raman spectroscopy (785nm laser)

—— @ Empa

Materials Science and Technology

1230



Optical property mapping - CuZrTi
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Note: Colour of the thin film changes
significantly with the gradient of the chemical
composition
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Combinatorial materials discovery - outline

Applications

Theoretical

approach
Biological
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