
Differential membrane-based nanocalorimeter: 

fabrication and characterization

Coat and pre-bake LOR

Coat and pre-bake S1813

Exposure to UV light

Development in MF 319

Lift-off of the resist bi-layer

Ash in oxygen plasma

Strong ash in oxygen plasma

Film deposition: 
sputtering / evaporation

Fabrication of each layerLayout

0. SiN

6. Au internal
leads: 100 nm

5. Ti external
leads: 45 nm

7. GeAu sensor:
100 nm

1 mm

110 µm

Ti offset

heater: 

55 nm

Ti AC 
heater:
45 nm

3
1

7. GeAu sensors

� Annealing 190 190 ooCC for 1 1 hourhour on hot-plate

� Sputtering target, Au concentration: 17%17%

ThermalThermal conductanceconductance KKee

PlatformPlatform heat heat capacitycapacity CC00Characteristics

AC method: frequency dependence and sample thermal link
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Au heat Au heat capacitycapacity CCSS

* T.H. Geballe and W.F. Giacque, 
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Cnom (300K) = 1.65 µJ/K

� Measurement of TToffoff includedincluded:
- Tb not needed
- possible high current: resolution

Au grain: m = 12.7µg

The work was supported by the K. & A. Wallenberg foundation, the Swedish Research Council, and the SU-Core facility in Nanotechnology.
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Platform:  C0,T0                   C0,T0

Thermal bath: Tb
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Sample: Cs,Ts

1.  Ti AC heaters

0.  Si frame with pre-etched
dual Si3N4 membranes, 150 nm

10.  Al bonding pads, 70 nm

2.  AlOx insulation layers, 110 nm

4.  AlOx insulation layer, 170 nm

8.  AlOx insulation layer, 90 nm

9.  Al thermalization layer, 70 nm

3.  Ti offset heaters

5-6-7. Ti leads, Au leads, GeAu

sensors

(rad/s)(rad/s)

*R vs T plot thanks to Susanna Latos.


