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Abstract

The attenuation of millimeter waves (70-100 (Hz) propagating along Josephson junction stripline had been measured by
pattern recognition near gap voltage and proximity current bump. Test series arrays of 2000, 3000, and 4000 Josephson
junctions with the area of 12 gmx 38 pm had two sub-arrays with 50 junctions at both ends. The arrays were fabricated with
and without applying a plasma nitridation process to Nb ground plane. The effects of a nitridationprocess measured by the
pattern recognition near gap voltage and proximity current bump were about 1.31.7 dB and 1.6-1.8 dB, respectively. This
means that the last sub-arrays with a nitridation process receive 26-34 % more power than those without a nitridation process.
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Fig. 1. Layout of a test series array with 4000 Josephson
junctions, 50 junctions sub-arrays in both ends, and chip
size of 17 mmx 5 mm.

e

A AE test series arrayE UERH Aolth ©
Bolo z=AEHTE0] AER AZAHY U=
series array®ll "lolAZdE A& OT FAIE)
7] 918 finline antenna$} "ho]l A 235 HEA}L ]
o] TAAFE resistive termination® T3
o} glt}h. 18], series arrayd] ¥ZE Eol wlo]
=25 (70-100 )2 w3 ol el d|FEH=
first?} last sub-array”7t 93, Z+zF A7) 12 mmx
38 mo 507 ZAEHTE TS Ao
Z2AEA 2EgddM e  wlo]a =52
A (L =0 4 /f)2 Swihart®} Kautz [8],[9]7F
b ook e A8 o] g3te] Altagith

1
rl

1
v, = — 3)
4 & B
A d A d
B=1+"%coth| -+ +—bcoth — 4)
h Ag

A7, e} o 2
A 9 dye AsHEE =] London HFZolst
whebE oty 18] AL, b =i WA R AR
HE Absteh (8i0)e FAIth & =Rl
AF&-3t test series array®] X3 (¢ 3.5, 4 45=77
m, d,=150 nm, d;=400 nm, hA=1 pm)S.ZFE 70
Gizoll A Wbk oF 1.05 mmo]aL, o] A2 507H
ZHA &Aoo AdR d49 Holeh 2o

ot
i

F
el
do
e
oz
5
o
K

2. AW % 25
Fig. 25 A oA seda e £3
H‘;’t‘g (Flg 2(3))‘7’1' knee :F-}_Oﬂ}\i ﬁ%— bumpo

L oL



66 Hyun Kwon Hong et al.

50 #A/div

5 WV/div
(b)

Fig. 2. Measurement methods of (a) the pattern recognitior
near gap voltage and (b) proximity current bump.
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Fig. 3. Microwave-induced reduction of the smallest
proximity current bumps in both sub-arrays. Here, subl
and sub2 denote the first and last sub-arrays, respectively.
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Fig. 4. Measured attenuations of the test arrays
with/without a nitridation process by using the pattern
recognition and the proximity current bump at 94 Giz.
Here, the words of “patt. recog.” And “proximity” are the
shortened forms of “pattern recognition” and “proximity
current bump”.
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