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BFRA 1/100 BFRN 1/100
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D1aE (EIKRECHR)

1 AAA— Y|
>< (Strip Line/Micro-Strip Line) ><
l v Josephson junction
<> - 1
—o/o— p— —
2pS Driver Receiver
HED S BEICHE — RVEREZNTLREOR
BIRILF— B ROER BICBEGIRILY—
» 220000kT
CMOS kTIn2 — 40kT — (9.0 x 1016 J)
KTIN2 160KT
RSFQ/HFQ n — > 40KT ——>  (8.6x1021))

*1 S. Mukhopadhyay (2006); “Switching energy in CMOS logic: how far are we from physical limit"
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100 GHz 50 GHz 30 GHz
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CORE100 (2015) COREe2 (2017) GLP (2019)

3073 JIs 10655 JJs 23000 JJs

800 MIPS 500 MIPS 50 GOPS

1.0 mW 2.4 mW 0.5 mW
800 GIPS/W 210 GIPS/W 100,000 GOPS/W

20kA/cm2E8ET Ot R NETOYSLEEST  Gate-Level Pipelining
NAGOY: CRAVITY 15 NAGOM A HIEAF s Nasors 38 i,

KYOTO UNIVERSITY UNIVERSITY — =:*

=
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= 9 Nb layers (planarized)
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Logic gates G |
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6 — — e .
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iring _ o
M3 ~
: P layer

M2 -
DC power
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Junction

Active layer
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. R TR 10 GHz - 20 GHz
E;E_I;;I\D 2.5 Gbps/ZA — 5 Gbps/ZA&
= BERT—TILEARE 100KLLE
_NETOHE

€ SRL 1.19mm[EIEAER 30mW/ARDEFRA
(FBAR-1BLFAHRX(BKR))

¢ EtX YBCOTATAVMERALI-ER)—F

AGBE BT 4 (K. Watanabe, et al., Physiga C vol. 384, 399 (2003).
4 )L E15% @ HypresiInc. EjHTS!)—F

(http://www.hypres.com/services-2/packaging-

electronics-in-cryogenics/)

w Nﬁgg% 202143810 BEESAHAERLLURSYHL



Signal

Gnd \Gnd Wire bonding

11 YBCO
coplanar
waveguides
on aYSz
substrate

> BB R

* YSZ substrate 1.8 W/m/K

* YBCO 0.07 W/m/K
> YSZEMR Y AKX 40 x 40 x 0. 5 mm
> BRA(RELY) 30 mW/substrate

> 50 Q7L F—EIREK
» Relative permittivity of YSZ about 27
« A 11
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