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Low Loss Superconducting Titanium Nitride Coplanar Waveg-
uide ResonatorsMICHAEL VISSERS, DAVIDWISBEY, JIANSONGGAO, JEF-
FREY KLINE, MARTIN WEIDES, DAVID PAPPAS, NIST-Boulder — The intro-
duction of new, low loss superconducting materials will be necessary for the improve-
ment of superconducting qubits. To fulfill this aim, thin films of titanium nitride
(TiN) were sputter-deposited onto intrinsic Si and c-plane sapphire wafers with and
without SiN buffer layers. The films were then fabricated into RF coplanar waveg-
uide resonators, and internal quality factor measurements were taken at millikelvin
temperatures in both the high and low power limits, i.e. many and single photon
regimes, respectively. At high power, internal quality factors (Qi’s) higher than 107

were measured for multiple TiN films with a predominantly (200) orientation. Films
that showed significant (111) texture invariably had much lower Qi’s in this regime,
on the order of 105. Our studies show that the (200) TiN is favored for growth
at high temperature on either bare Si or substrates with SiN buffer layers. How-
ever, growth on bare sapphire or Si (100) at low temperature resulted in primarily
a (111) orientation. Ellipsometry and Auger measurements indicate that the (200)
TiN growth on the bare Si substrates is correlated with the formation of a thin,
∼2nm, layer of SiN during the pre-deposition procedure. We found that TiN grown
on these surfaces also showed significant increases of Qi in the low power limit, while
thicker SiN buffer layers resulted in reduced Qi’s.
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