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:
H f Hexagonal

~$120 per gram
Common Application:
High temp super alloy
constituent
Neutron moderator material in
control rods
Much recent interest in
ferroelectric HfO,for SSD memory
apps. And, .~ 20 for HfO, !

WHY HAFNIUM?
Low transition temperature Tc - increase detector response % 1 * Elemental material - easy to deposit from bulk target
and energy resolution LA £ VT - Better uniformity and process reproducibility
Ak T than reactively sputtered materials (TiN, PtSi)

V = volume of the resonator

A= 1.72kgT; Superconducting gap

T drops - more quasi-particle produced by a photon of fixed energy

HAFNIUM DEPOSITION

* sputter deposition in UHV chamber from a 3 inch hafnium target (P,
le-9 Torr, 100W DC, gun angel: 19° off L)

* Hafnium deposited on rotating sapphire substrate (rotation) at 20C.

* By adjusting sputtering parameters, we can control the film morphology,
stress, crystal structure, resistivity, purity
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X-ray diffraction pattern of hafnium

HAFNIUM ETCH

7 parameters to tune for ICP etch: plasma power, substrate bias power,
reactive gas flow (Ar, Cl, and BCl,), pressure, temperature
GOAL: get clean etch profile (sidewalls, etch tabs and bottom)

Cross section of a 260 nm thick
film (1 mT recipe)

Low pressure process - need to get volatile chlorine compounds and
HfCl, vapor pressure is ~ 0.01 Pa at 45C

Temperature and substrate bias are the key!

700 W DC

150 W bias

0.07 Pa

Cl2 3.2 /Ar 1.7 sccm
45 °C

SRUNTAL

Re-deposition (etch tabs)
(hafnium, non volatile etch
products, photoresist?)

By increasing the bias voltage and the substrate temperature, etch tabs
and “grass” were eliminated
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* High normal state resistivity - high surface inductance

MKIDs RESULTS

Kinetic inductance effect causes incident photons to change the surface
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CONCLUSION

* Low base temperature cryostat : work
on thermalization "¢/ B 45 mK

* Why are we only getting resonators
when using a-plane sapphire and high
stress (~-1 GPa) hafnium?

Hafnium test devices in its box. Gold bond
pads have been added to improve
thermalization of the device
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* Using hafnium in x-ray sensor project



