Development of Cryogenic Ge JFETs- IV
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We have continued investigation and develop-
ment of cryogenic Ge JFETS as described at previ-
ous meetings [1-3]. The objective of this work is to
produce a JFET that will operate down to the lowest
cryogenic temperatures (down to liquid-helium tem-
peratures), with very low noise and stable dc char-
acteristics for use in preamplifiers for senstive
cryogenic detectors. Our intent is to develop Ge
JFETSs to fill the gap that has so far not been filled
by available Si JFETs, S MOSFETSs, GaAs MES-
FETs, or GaAs JFETSs.

The Ge JFETSs are fabricated as described previ-
ously [1-3], with fabrication parameters (epitaxial
layer thickness and doping concentration) chosen to
provide the desired pinch-off voltage and other char-
acteristics at cryogenic temperatures. We will report
results for Ge JFETs made with recently designed
photomasks having a wide range of geometries to
accommodate the input capacitance and noise re-
guirements of various applications as well as pro-
viding improved cryogenic characteristics.

As reported previously, we have obtained good
dc characteristics down to liquid-helium temperature
for both n- and p-channel Ge JFETSs. Measurements
of gate reverse-leakage current indicate levels well
below our usual measurement limit of approximately
1le-13 A. We have measured noise over the fre-
guency range 1 Hz to 100 kHz, at temperatures be-
tween 4K and 300K, and a power dissipations
between 10 uW and 2 mW. Between approximately
30 K and 80 K we have obtained excellent low-
frequency noise levels in n-channel Ge JFETS, with
gate-referred noise voltages of approximately 30-60
nV/rtHz at 1 Hz and decreasing to below 2 nV/rtHz
above approximately 1 kHz for a 40 um by 1560 um
gate Ge JFET with Vds = 1.2V and Id = 0.3 mA.
For lower and higher power dissipation the “1/f”
noise remains approximately the same, but the white
noise increases or decreases. We will report on prog-
ress on reducing noise below 30 K down to 4K in
both n- and p-channel Ge JFETSs.
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