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Nb (110)

Texture Analysis - Nb

• PF indicates Nb (110) / Cu (100) 

growth regardless of deposition 

conditions. (As predicted by Spradlin

et al , 2011)

• EBSD indicates polycrystalline film 

with no preferential growth on Cu

Cu Nb

111

101001

Cu Nb

Cu Nb

Cu (100)

S. Leith, 03.12.2020



Lehrstuhl für 

Oberflächen- und

Werkstofftechnologie

3

1300

1400

1500

1600

1700

0

200

400

600

800

1000

1200

0 1 2 3 4 5 6 7 8 9 10

M
a
x
 F

lu
x
 (

O
e
)

E
n
tr

y
 F

lu
x
 (

O
e
)

Film Thickness (µm)

Film Thickness-120µs recipe

S. Leith, 03.12.2020

Texture Analysis - Nb

Pos 1.

Pos 2.

Pos 3.

• Cross section EBSD attempted

• Polishing results inconsistent

• Possible redeposition of Cu onto polished 

position

• Resultant EBSD maps show differing film 

structure depending on Cu grain orientation

• Lack of Cu structure in Nb film structure evident 

via Pos.1

• “Transition Zone” (ca. 1µm) visible at Pos. 2. 

• Correlates with previous Hen data.

• Large single grain in Pos. 3 not possible. Similar 

orientation of multiple grains more likely
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Deposition Pressure Substrate Bias

HiPIMS NbN Films
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HiPIMS NbN Films

400W, 2.2e-2,50V300W, 2.2e-2,50V
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SIS Films
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Nb

AlN

AlN

NbN

TEM investigation of best performing 

SIS film (HiPIMS Nb + DC MS NbN)

• Surface microstructure dependent 

on Nb/Cu base layer

• Interfaces display epitaxial 

relationship

• No voids present in ML structure
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SIMS analysis completed in positive mode for a selection of ML samples

• Depth profiled through NbN, AlN and into Nb.

• Presence of O identified with NbO, in NbN layer. Not in Nb

SIS Films
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Next Steps

• Completion of HiPIMS NbN study with thickness test – Hc1 enhancement check

• Superconducting analysis of HiPIMS NbN thin films and final HiPIMS SIS samples

S. Leith, 03.12.2020
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HiPIMS NbN Films

S. Leith, 03.12.2020

• New highest Tc = 16.5K. New highest Ben = 28mT (more than double previous best)

• Largest influence in phase formation due to:

• Cathode Power

• Deposition Pressure

• Substrate Bias

• Further samples deposited at: 300/400W, 2.2e-2mbar, 50V

Cathode Power (2.2e-2,8%) Deposition Pressure (300W,8%) Substrate Bias (300W, 2.2e-2)
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300W, 2.2e-2,50V 400W, 2.2e-2,50V

Samples deposited with varied N2% at 300W and 400W

• Increase in N2% leads to formation of (002) δ-NbN 

phase

• Phase change effects more pronounced at 400W

HiPIMS NbN Films
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HiPIMS NbN Films


