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Superconducting Tunnel Junction (STJ)
STJ

Nb/Al-STJ
Nb

ܰ = ୅୪ܩ ȉ ாംଵ.଻୼
Nb Alୡܶ[K] 9.23 1.12Δ[meV] 1.550 0.172

B

Nb
AlAlଶOଷ
SiO2

Size : 10um 10um ~ 200um 200um

~400nm
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STJ

<10μs STJ

STJ

FD-SOI-MOSFET

@3K @300mK

250mW 100μW
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Fully Depleted Silicon-On-Insulator (FD-SOI)

SOI FET

MOSFET

FD-SOI SOI
Si

-
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JAXA/ISAS
4K



FD-SOI-MOSFET

௚ܸ௦[V]ௗܸ௦[V]
ܫ ௗ௦[A]ܫ ௗ௦[A]

MOSFET

Room

Room3K 3K
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FD-SOI

MOSFET

Output

SOI-STJ4
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SOI-STJ4 sin

Input, Output
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CH1
CH2

amp
4.7uF

Bias

Output
Input

Function
generator

Function generator௣ܸ௣~1mV sin

SOI-STJ4 MASK

Buff

Buff

4.7μF
SOI-STJ4 Input

STJ

STJ Input
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Bias

Buff FET

SOI-STJ4 STJ

STJ <10μs

Gain

Frequency

SOI-STJ4 - @300mK

11

SOI-STJ4 sin @300mK

1mV

20mV

10
m

V

0.2μsec

1m
V

0.2μsec

50
m

V

2msec

1m
V

2msec

Input: 100Hz

Gain~100
Input: 1MHz

Gain~20
12

Biasௗܸௗଵ = 1.8V, ௗܸௗଶ = 1.1V,ଶܸ = 0.55V, ௦ܸ௦ଵ = ௕ܸ = 0V,௦ܸ௦ଶ = −0.7V, ଷܸ = 1.5V,ହܸ = 0.2V



SOI-STJ4 @300mK

Amp out[V]

V2[V]

Buffer

[u
W

]
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W
]

Bias~236μWௗܸௗଵ = 1.8V, ௗܸௗଶ = 1.1V,௦ܸ௦ଶ = −0.7V, ଶܸ = 0.55V,ହܸ = 0.2V, ௦ܸ௦ଵ = ௕ܸ = 0V,ଷܸ = 1.5V

230μW

6μW
300mK 100μW

100mW 3K
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@300mK

Nb/Al-STJ

⁄ܵ ܰ = ெೞିெ೙ோெௌ೙ܯ௦ ௡ܯ : ௡ܵܯܴ : ௡ܯ :
60μs⁄ܵ ூܰே௉௎் = 12.09⁄ܵ ைܰ௎்௉௎் = 73.46
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SOI-STJ4
S/N



SOI-STJ4
STJ

300mK

STJ S/N

SOI-STJ4 3K
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BACK UP
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Nb/Al-STJ

⁄ܵ ܰ = ெೞିெ೙ோெௌ೙ܯ௦ ௡ܯ : ௡ܵܯܴ : ௡ܯ :

@300mK

Nb

Al

Al

Al

Nb/Al-STJ G~10

Nb Al Al Nb



STJ -

ܸ < 2Δ/݁
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ܴ୬ܫ

on/off ( )

ୡܫܸ 2Δ/݁

BB

Nb/Al-STJ 25meV 1

௦ܰ௜௚ = ୅୪ܩ ∗ ாംଵ.଻୼ = 10 × ଶହ୫ୣ୚ଵ.଻×଴.଺୫ୣ୚~250௟ܰ௘௔௞ = ௜೗೐ೌೖ×ఛ௘
௦ܰ௜௚ ߜ ௦ܰ௜௚ = ୅୪ܩ ܨ ∗ ாംଵ.଻୼
௟ܰ௘௔௞ ߜ ௟ܰ௘௔௞ = ௟ܰ௘௔௞

STJ sߤ1~߬
300Hz

1/10, 97.5%4 ௟ܰ௘௔௞ = ௦ܰ௜௚ − 2 ௟ܰ௘௔௞ ଶ + ߜ ௦ܰ௜௚ ଶ

Fano ܨ 0.2

݅௟௘௔௞~250pA
20μm Nb/Al-STJ ݅௟௘௔௞~100pA 20
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SOI-STJ4 sin

INPUT ௣ܸ௣~1mV sin
SOI-amp bias
INPUT,OUTPUT

OUTPUT
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