ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.28,No.2,174~179,June 2024
=3 24-02-08 https://doi.org/10.7471/ikeee.2024.28.2.174
52

CMOS 7[5te] &4 3]z Hl AlA'lS e
A= S 4 =
Measurement set-up for CMOS-based integrated circuits

and systems at cryogenic temperature
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Abstract

In this work, we introduce a complementary metal-oxide semiconductor(CMOS)-based integrated circuit(IC)
measurement set-up for quantum computer control and read-out using a cryogenic refrigerator. CMOS circuits
have to operate at extremely low temperatures of 3 to 5 K for qubit stability and noise reduction. The existing
cryogenic measurement system is liquid helium quenching, which is expensive due to the long-term use of
expendable resources. Therefore, we describe a cryogenic measurement system based on a closed cycle refrigerator
(CCR) that is cost-free even when using helium gas for long periods of time. The refrigerator capable of reaching
4.7 K was built using a Gifford-Mcmahon(G-M) type cryocooler. This is expected to be a cryogenic refrigerator
set-up with excellent price competitiveness.
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Fig. 1. Cryostat categorized by cooling temperature.
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Fig. 4. Temperature test result of G-M Cryostat.
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