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Abstract

To meet the growing demand for high-frequency RF lines in
cryogenic environments, attocube offers a GHz upgrade for
the closed-cycle attoDRY800 and attoDRY800xs optical table-
top systems — designed specifically for applications up to 18
GHz. Applications range from advanced material

characterization to precise control of instrumentation
components and the exploration of fundamental physical
effects. Today, RF lines are an essential building block in
transport measurements, probe stations, and the
characterization of photonic and quantum devices. Typical use
cases include cavity testing, resonator driving, RF switching,
spintronic device initialization and readout, as well as the

operation of state-of-the-art cryogenic detectors such as
SNSPDs.

Fig. 1: Measurement setup for characterization of the attocube GHz

upgrade.

1. General Considerations

The upgrade consists of two Beryllium Copper semi-rigid coaxial
lines, which terminate in SMA connectors on both sides (Fig. 1).
To reduce the heat load on the system and to guarantee
optimal thermal stability, the lines are thermalized on the 40 K
stage of the cryostat right before they end. Thermalization is
achieved by winding the semi-rigids around copper cylinders
with a small bending radius. Further cryogenic integration is

achieved by an optional flexible cable upgrade package, that

allows for a direct connection of movable parts to the semi-
rigids. Imperfectly soldered connectors, as well as the extensive
bending of lines, often significantly affect the performance of
RF cabling solutions. To ensure top-tier performance and
reliability, attocube RF upgrades undergo rigorous testing. We
measured transmission and reflection coefficients across the
full frequency range, both at room temperatures and at low
temperatures. This guarantees that our GHz upgrades meet the
high standards our customers expect.

2. Experimental procedure

The in-house experiment (Fig. 1) was performed using a 40 GHz-
VNA after a SOLT (Short-Open-Load-Through) calibration,
applying two methods. The two-port measurements were
carried out at room temperature (RT) where both ends of a
semi-rigid cable were available for the VNA ports. One-port
measurements were performed in an attoDRY800 cryostat at
low temperature (LT) since only one end of the semi-rigid cable
was accessible outside the cryostat. This was possible by
performing a short and open measurement and calculating
transmission and reflection coefficient by using de-embedding
software. To demonstrate the validity of this method, the one-
port measurements were also performed at RT and compared
with the two-port measurements under the same conditions.
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Fig. 2: S-parameter of a semi-rigid coax cable at room (RT) & low
temperature (LT).
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https://www.attocube.com/en/products/cryostats/closed-cycle-cryostats/attodry800-optical-cryostat
https://www.attocube.com/en/products/cryostats/closed-cycle-cryostats/attodry800xs-optical-cryostat
https://www.attocube.com/en/products/cryostats/closed-cycle-cryostats/attodry800/accessories-attodry800#1013730
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f |Su1] |Sa1| @RT [Sa1] @LT
(GHz) (dB) (dB) (dB)
1.0 >-20.0 -0.7 -0.4
5.0 >-20.0 -1.5 -1.0
10.0 >-18.0 -2.1 -1.4
18.0 >-8.0 -3.3 -2.1

Tab. 1: S-parameter of a semi-rigid coax cable at room & low
temperature.

3. Results and conclusions

RF performance of our semi-rigid GHz upgrade was evaluated
at room temperatures and at low temperatures (Fig. 2 and Tab.
1). The cabling upgrade shows slightly higher but very similar
loss performance compared to bare semi-rigid cables, with
almost negligible influence of thermalization via winding on RF
performance. Transmission loss is at a maximum of 3.3 dB at
18 GHz, and the reflection coefficient is below -18 dB for
frequencies below 10 GHz. These measurements demonstrate
that the attocube RF cabling solution can indeed deliver the
specifications required for cutting-edge RF applications.
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