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CRVAVITY&Nb/AI-STJ
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100x100um? Nb/AI-STJ response to 465nm pulsed laser
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FD-SOI-MOSFET at Cryogenic temperature
FD-SOI : Fully Depleted — Sillicon On Insulator

v Very thin channel layer in MOSFET
€ No floating body effect caused by charge accumulation in the body

v FD-SOI-MOSFET is reported to work at 4K
JAXA/ISAS AIPC 1185,286-289(2009)
J Low Temp Phys 167, 602 (2012)
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FD-SOI MOSFET |-V, curve

|d-Vg curve of W/L=10um/0.4um at |Vds|=1.8V
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Both p-MOS and n-MOS show excellent performance at 3K (We
confirmed they function down to 300mK).

Threshold shifts, sub-threshold current suppression and increase of
the carrier mobility at low temperature.
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SOl prototype amplifier
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We can compensate the effect of shifts in the thresholds by adjusting bias
voltages.

8



IENRER T A 2

R : 60
O 1.80V (D o @ @ ==
Current | 50 ° * . —
\/2 source bias Ml,z_. o ‘o. . (V3=1.10V)
o |- 40" e ~ ® 3K
| 0 | (V3=1.50V)
11“\V3 M3——+O Hih | -~ °, .
H*‘ T 1 20‘500.‘ Yo »
M1 | ..
| I I | | L
AN O 1 rtj 10 o.’
| S— , e LT |
o O\,? O PR | e | I

O 02 04 06 08 10 12 1.4
Current source bias (V2) [V]

BAERRICENWTEONATABREZHRETHEICLo>TLEN
EDQEEZHEL T ERFERCIERERRZZER




INYIT7—E H N BLRBUR TR

Q QO E E Y
LSOV 8 080 g summ vind oiddey |
0.8 s,
100V ., 0.7 - | A
1.40V = : P
V4 0.5 5
+————Q0 tﬂj] E : . ® .
- M5 O.4§ . E:E .
U, | U\'T - - Jm .1 .
1 0ovO—1E] 03> (V4,V5=1.00V,0.70V) % °,
V5 02° @ 3K Y
5 OV 01> (V4,V5=1.40V, 1.00V) "

0
0.1k 1k 10k 100k 1M  10M

Input frequency [HZ]
o BKERRFICEBLTH/N\YI7—RICRT BRZIE®LT IS
KO TR EEECHR0.5nFD B EE (23 LT 0.5MHZFEEE T
DN FIRB FE TR

10



STID/NILAKISEDSOIEIEEFEZERTidh H L

?
T~350mK N\
777 (3He sorption)

465nm laser |

through 4_7L|:

optical fiber
« STJ /
777
roranY
£—5—HA 7
20um#E Nb/Al-STIDchip&SOI7 > 7 Dchip (RILEBIERRAT—Y L)%
t353Iyya T —EFN L TELR
TUOTANDAVE—F O RIE, BHKOIEEE
STIDNAT RN FHBREINFREE  1psDEB XL T1600

D2

vss \/ vdd

GND




STINNJLAKIGEIEBDSOIMBIKE T T IZ LA 1EIF

P o R S P Ot i iy Ay \J‘I,h.‘;l¢-‘_-_Wn‘.'lnu‘ﬂﬁ\wfw”-.«\'.v " P N a9 NP 5 P, an Al o e M o i

SOI7>7'A

DAKES |

SOI7>7 20ps/DIV
y H

[} M Y ™ i i Ik N \ Al V' | A '
o Lk o .- A oo | W W A 0 AN A LT T .M
| LY LY TNTTR AT AN ! WA Y LA W v o VLAY T,
o VTN AN W YTV T T A VY i\

0.1mV/DIV
1mV/DIV

Lo
UL T
T

e 465nm/\NJLRFEL—H —BB B (f=20kHz)
e S12[EI7AL—UEH




SOl charge-sensitive pre-amplifier development
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Op-amp Circuit for STJ design
telescopic cascode differential amplifier
. Feedback C=2pF x R=5MOhm = 10us

Arriving in this winter!
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* VLSI Design and Education Center(VDEC), the U. Tokyo in collaboration with Synopsys, Inc., Cadence Design
Systems, Inc., and Mentor Graphics, Inc.
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STJ current-voltage curve

Current
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|-V curve with light illumination

Optical signal readout

Tunnel current of Cooper =>» Apply a constant bias voltage (|V|<24)

" P across the junction and collect tunneling
pairs (Josephson current) t of . ficl ted by phot
is suppressed by applying current of quasi particles created by photons

magnetic field v Leak current causes background noise
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