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Abstract

The search for local defects by X-ray and heat generation detection as a non-destructive inspection (mapping system)
for superconducting (SC) cavities has proven useful in the operational experiments in vertical tests of the SC cavities. In
the amplifier circuit using the CD 4069 CMOS inverter IC for the mapping system circuit, problems such as the offset
voltage drift due to the temperature dependence characteristics have been observed, and alternative circuits are being
sought. In this experiment, the temperature characteristics of several amplifier ICs under liquid helium environment
were measured. Among the devices, we found that NJU77552 CMOS op-amp IC works at the cryogenic temperature.

The measurement results are presented.
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Figure 1: Latest version of FPC assemblies for the XT-
map (Ver. 4) and the stiffener-X-map (Ver. 2). These
have sensors, amplifiers and multiplexers on FPC sheets
(polyimide film with several layers).
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Figure 2: The XT-map assemblies. It is comprised of the
double-leaf-shaped Flexible Printed Circuits films
(polyimide film with several layers), the phosphor bronze
sheets with spring functions and a fixing device for SC-
cavity.
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Figure 3: The inter-connection for the XT-map system
and Stiffener-X-map in the schematic design.
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Figure 4: The current consumption of CD4069 CMOS
inverter IC. The consumption current tends to increase as
the temperature decreases.
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Figure 5: The temperature dependence characteristics of
CD4069 CMOS inverter IC. At low temperature, the
output offset voltage drifts to the positive voltage side.
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Figure 6: Temperature dependent characteristics of
NJU77552 CMOS operational amplifier IC. Using a
triangular wave input voltage of about 100 mHz and
measuring multiple ICs sequentially with a logger, two
output voltage values are measured for one input voltage
value. At temperatures above 30 K the input and output
voltages swing normally like Rail-to-Rai. Figure (f)
shows the current consumption at temperatures above
about 80K.
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Figure 7: The activation time of NJU77552 CMOS
operational amplifier IC.
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