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Josephson junction arrays were fabricated by DC magnetron sputtering, self-aligning and reactive ion etching technique.
The Al native oxide, formed by thermal oxidation, was used as the tunneling barrier of Nb/Al-Al,O3/Nb trilayer. The arrays
have 2,000 Josephson junctions with the area of 14 gmx 46 ym. The gap voltages were in the range of 2.5~2.6 mV and the
spread of critical current was = 11~ 14 %. When operated at 70 ~94 (lfz, the arrays generated zero-crossing steps up to 2.1
~2.4 V. To improve transmission of microwave power and prevent diffusion of oxygen into Nb ground-plane while

depositing Si0, dielectric, we applied a plasma nitridation process to the Nb ground-plane. The microwave power was well
propagated in Josephson junction arrays with nitridation. The difference in microwave transmission can be interpreted by the

surface impedance change depending on nitridation.
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Fig. 1. Layout of the designed Josephson array of 2,000
junctions.

Table 1. Design parameters for 2,000 Josephson junctions
array.

Parameter Symbol Design value
Charac.terls'uc C. 3.8 (F/cr
capacitance
Operation
frequency % 70 Gz
Critical 9urrent J 39 AJcil
density
Plasma frequency I 28 (i
Junction length / 14 1m
Junction width w 46 um
London penetration 2 80 nm
depth Mo (from Fiske step)
Lowest resonance
mode Ir 126 (Hz
Dielectric thickness s 1 tm
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Fig. 2. Block diagram of the measurement system for

monitoring I-¥ characteristics of the Josephson junction
array.
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Fig. 4. [-V curves of (a) 2,000 Josephson junction array
without microwave irradiation and with microwave
irradiation of (b) 85.9 GHz. In particular, (c) shows a constant
voltage step near 1.2 V. (a) horizontal scale: 2 V/div,
vertical scale: 200 pA/div. (b) horizontal scale: 500 mV/div,
vertical scale: 10 pA/div. (c) horizontal scale: 10 V/div,
vertical scale: 10 pA/div.
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