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Power Response @ T=0.32K &
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Summary: NIS junctions made by'g%
metals e

- Quasi-ideal 1V characteristics

- intrinsic phonon NEP :\/4KBTZG ~6 1018 W VHz

@0.3K

el-ph

but

-exp NEP ~ 10-6 W VHz is limited by amplifier noise
(6nV/\Hz) @10Hz

(because the power response Sv~60uV/pW)
we need It larger

- NIS junctions are quite fragile (suffer thermal cycles)
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c]“N Si-n**-Schottky barrier- Superconde, étor “‘
junctions %;,;E—L s

- SMALLER electron-phonon thermal coupling
2 ~0.1nW/um3K>, Si-11"*(Savin et al. APL 2001)
- MORE robust

Metal (Al)
CVD Si-n** (P) &/ 7€avily doped Device
50-100nm layer
SOI1 ~400nm
Buried SiO,

Si -substrate
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Thermometer comparison
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Peltier effect A& )
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Comparison with theory &l )s)

Pcool + Pel-ph=0
0.1 0.2 0.3 0.4 thermal equilibrium master

' , ' ~ equation
0.4] 2R,=800Q 0.4
a .Z:O.an/Kspms/,
£ 03- 2A=320peV loa
o ,
0.21 10.2
0.1+ 401
01 02 _03 04

To[K]

Institute of Photonics and Nanotechnology - IFN-CNR, Roma, IT LTD10, July 7 2003




IFN
O A Smaller Mesa (and

Si-n**
mesa
o

R.=1/0.38*10°
T
™~ rloas Kk

-__
L
“\.

smaller Junctlo
i _,7
4x4um?2 \‘-w-_@*“

contact area

RT~75kQ

08 -04 00 04 08

V (mV)
Thermometer

1V and d1/dV

= 2632 KQ

2 a4 90 1 2
V (mV)

Institute of Photonics and Nanotechnology - IFN-CNR, Roma, IT LTD10, July 7 2003




T
- |‘-_1;_.|:i- {' ",
A P )
far s ™,
'g"_‘ I.' | .
5

Electron Cooling in smaller mesas 1 if] s
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Conclusions
We observed: -10-2-

- S-Sm-S structures with metallic silicon work well as electronic
thermometers.

- Small X (small electron-phonon thermal coupling)

We expect:

3um
< |

AR
/ lum

Np=10%° cm-3

T (K) t(um) Sv(uV/pW) NEPamp (WWHZz) NEPphon (WYHZz)
0.3 0.050 400 (60) 61018 (10°6) 1.7 1018
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