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Experimental Set-up
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CemeCon – CC800

• MS: Magnetron Sputtering (e.g., DCMS, HiPIMS).

• (PE)-ALD: (Plasma Enhanced)-Atomic Layer Deposition.

ALD -

Alumina

Silicon
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 The optimization studies of the parameter window for DCMS-NbN thin films

(TFs) on ALD-Alumina/Si, PEALD-AlN/Si, and silicon.

 The parameter studies of HiPIMS-NbN mono-/multi-layer (S-I-S) structures

on (PEALD)-AlN/Si & (ALD)-Alumina/Si, and silicon substrates.

 The thickness uniformity studies of the coated-layers - after the

development of the code for the rotation (rocking/pulsing) of the table.
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Development of NbN TF-based Multilayer
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Initial DCMS-NbN Parameter Studies 
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The Delamination of ALD-Alumina

The delamination issue of the

insulating layer (ALD-alumina). 
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The Delamination of ALD-Alumina
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DCMS-NbN Optimizations - High P [W]

100 [W]

11

500 [W]

9th 

TFSRF

2021

DC – P4 DC – P5

NbN

Alumina



A. Özdem Sezgin, 17.03.2021 12

DCMS-NbN Optimizations - High P [W]
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DCMS-NbN Optimization Studies 

DC-OP1

100W-50V

2100mPa

DC-OP2

950W-50V

2100mPa
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DCMS-NbN Optimization Studies 
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N Nb

Weight % 27.12 72.88

Atom % 71.17 28.83



Low Duty-cycle

[%]

HP-P1

1300W-50V

2900mPa
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HiPIMS (HP) - NbN Parameter Studies 
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HiPIMS (HP) - NbN Parameter Studies 
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HiPIMS (HP) - NbN Parameter Studies 

High Duty-cycle

[%]

HP-P2

1300W-50V

2900mPa
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MMM – HiPIMS (HP)-NbN Parameter Studies 

A. Özdem Sezgin, 17.03.2021 18

2000 Hz 1000 Hz
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 Further recipe developments for optimized etching, sputter cleaning, and coating of
HiPIMS-NbN thin films in S(I)S structures,

 Further material (surface & interfacial) characterizations (e.g., SEM/EDX, XRD, AFM,
TEM, SIMS, EBSD etc.) of the NbN-thin film based multilayer structures.

 Superconductivity and RF characterizations of the optimized NbN thin film-based S(I)S
structures.

 Studies of PVD-Alumina as well as investigations of the possibility of NbxOy as potential
insulating layers in SIS structures.

 On going experimental design of hybrid (DCMS+HiPIMS)-NbTiN thin films (to be started
soon) and (RF)-MS-Nb3Sn (in the near future) coatings to be applied in SIS structures.

 Transition studies from flat surfaces to more complex geometries (e.g., SRF cavities).

Summary & Outlook
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