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Outline

» Using a SIS junction as shot-noise source

— Theory, design of the chip, hardware and
measurements

* Our cryogenic setup
* Results

e Conclusions
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Variable Temperature Load (VTL)

* Pros
— “True” Y-factor method
pTOVideS gOOd accuracy Tsource — Tload +Tphysical cable(l_ 1 J
° Cons I—cable B I—cable
— Slow, change of physical
temperature required T
— Temperature differences | load Tosical ™ T
(load-DUT) requires ¢
Load Input Cable Power
cable, cause losses 0a Cable || DUT meter
— Errors of actual physical :

temperature in load .

Department of Radio and Space Science with Onsala Space Observatory Erik Sundin




Cold Attenuator (CA)
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Using a SIS junction
as shot-noise source?

« Advantages

— Voltage controlled output power
— No change in physical temperature
* No temperature gradient

* Directly connected to DUT lﬁ Tioad T
— Based on fundamental constants Load p
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Superconductor-Insulator-Superconductor
(SIS) tunnel junction

810 e e e e e — e 0,12
710° L / :
Junction Power / / 704
. 610" |- ;
= - o008
s | |z
o - IVC ] =
- = 410° F / {oos €
1 eVO 3 r { o
I:)shot = 5 € Ibias -B-coth KT ) Rdyn ; a10° [ ] 5
é B ’ Thot 1%
el dv eV 210° | - T 1
Tload — bias .coth 0 : -1 Id ]
2k d 2KT o {0
: J
e .V - 0 e b e b T o by e by b 0
Tong = —22 ~ 5.8K/mV S A
2-k Voltage [mV]

| Department of Radio and Space Science with Onsala Space Observatory Erik Sundin




CHALMERS Chalmers University of Technology

Design of the chip
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Design of the chip
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Measurement setup
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Considerations and sources of errors

250

e Considerations
— Chain of components
— Dynamic resistance # Rn
— Complex formula (Tn=5.8 K/mV)
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Considerations and sources of errors
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Measurements

 Still room for improvements
— Coupling, Microstrip-SMA

 Indication of repeatability better than £0.05 K Measured output power for
repeated cycles
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Cryogenic LNA measurement setup

Cold Attenuator method

CTI 1020 closed cycle 12K

Improved cold-plate
— Required thermal decoupling to reduce temperature

fluctuations
« Allan Variance measured with Agilent PNA
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LNA alma005 measured @ 12K
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Conclusion

« A different approach to a noise source for NF
measurements has been evaluated

— Estimated potential accuracy 1s 0.2 K compared with
+0.7 K for our CA-method

— Further work 1s needed

* Measurement setup
— Operation temperature 10.5-11K

— Pessimistic setup, DUT 1s better than we measure
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