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Fabrication of Superconducting Transition Edge Sensors based on
Ti/Au Bilayer Formation
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Abstract

We report on the development of transition edge sensors for x-ray detection. The sensor technology
was based on the fabrication of a superconducting film on a thin membrane. A bilayer of a
superconductor, Ti, and a noble metal, Au, was e-beam evaporated on a micromachined SiNx. Another
Au layer was evaporated on the two side edges of the bilayer in order not to be affected by structural
imperfections at the boundaries. With the method described in the present report, the superconducting
transition temperature of the device was consistently achieved to near 80 mK with a sharp transition.
The energy spectrum measured with the device provided 37 eV FWHM for 59 x-rays. We also
discuss the design and fabrication considerations as well as the performance of the device in detail.
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Fig. 2. Top and cross-sectional view of a completed TES device for x-ray detection.
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Table 1. Design specifications.

TES bilayer | Ti/Au (20 nm/100 nm)|200x200 m?| E-beam
evaporation
Absorber Au (1 m) 160<160 '’ | & Lift-off
Membrane SiNx (500 nm) 750x750 | LPCVD

Front side

Sack side ”

Absorber

(b)
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Fig. 4. Microscopic images of a TES (a) front

side and (b) back side.
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