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Fabrication of Superconducting Transition Edge Sensors based on
Ti/Au Bilayer Formation
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Abstract

We report on the development of transition edge sensors for x-ray detection. The sensor technology
was based on the fabrication of a superconducting film on a thin membrane. A bilayer of a
superconductor, Ti, and a noble metal, Au, was e-beam evaporated on a micromachined SiNx. Another
Au layver was evaporated on the two side edges of the bilayer in order not to be affected by structural
imperfections at the boundaries. With the method described in the present report, the superconducting
transition temperature of the device was consistently achieved to near 80 mK with a sharp transition.
The energy spectrum measured with the device provided 37 eV FWHM for 59 x-rays. We also
discuss the design and fabrication considerations as well as the performance of the device in detail.

Key Words : Transition edge sensor (TES), X-ray detection, Superconductor

.M 2 Ase Ae & AL EA AA #59 A7
gEo| TESY 2% 4%9 3us u A8ss

AL FAo] SHE AT A WA ga gAzen FuAAE BE A7 NG
(Transltlon Edge Sensor: TES)+= Si T‘ﬂ' ‘ﬂ'E}‘“ ’ﬂ%‘"]q[tﬁl 7] i_?_ol]kl}_. ﬂ'%ﬁ&ﬂ}a}cﬂ?‘%
A8710 vd B AUA BASH, ABAL T L e =o adz/2s 6|28 TES 4
Ay s 84S gl 58, dqux 2 A9 Az B R x-H A4S A 7 ASHE
AEFe] A BN niEgde] 4% 5 A9 = S
A Fof @ HABRNNE AMY x-H HE ' . :

X-A AE7E 2A x4 File 4
A A% AN Yk RN TES ) oo ey ddns iﬁ;‘z,ﬁ;" iy
B RUEAY HHO LE 99, 3 Ayl 0 e e gmne e oo
N QJurEas S‘ o a8 gt 94 d4d8 5 HEREoew A4
(ero)l] AWFLA 4B o= FAN T T Jugad 1@). FRLAAN Q4D x4
A ®ch olel@ dele] @& disl 1 K s YA E 9 988 C o 4 E/C 2 &4 Ui
o ZAL AN BFsH, AL W ‘5%" Ao glen ANAF OF6 (G AEE)E ZH
d%S 59 FHoz A HZUAY we B e )
AA Moz TESE utube] BFUA, Adol9
| B EEEA T Lo 2 Xpe T H A4, 285 A 52 WA Q3 gL

(PN 7EF £88 1) A Wt wheby W) 494 3 =6 (electro-
a. Corresponding Author : yhkim@kriss.re.kr y ,_h i %

S Ealn o002 15 thermal feedback) 7|4& X835t A H Lxof
1% MA} £ 2008, 8, 28 Y, 249 HYY 2 B4 WIS 30 A7
AlALREE 1 2008. 9. 22 tH2@ 1(b)). ¥Hute] &%= Z(Joule) 714 (P)3}



J. of KIEEME(in Korean), Vol. 21, No. 10, October 2008.

X-ray Thermometer

v/

A'bsorb;r
(heat capacity )

Thermal link
(conductance G)

o

Heat sink 75
(a)

S|\ z=c/G
time_=
(b)
!b!as
TES

| { yome

(c)

ad 1. (@) gFAY MEE, (b) x4 FFol
2 ex #3l () AgAst el A
¥ TES 3 &k,

Fig. 1. (a) Schematic diagram of calorimetric
detection, (b) typical temperature change
caused by absorption of an x-ray and
(c) TES measurement circuit with a
voltage bias.
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Fig. 2. Top and cross-sectional view of a completed TES device for x-ray detection.
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Table 1. Design specifications.
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Fig. 4. Microscopic images of a TES (a) front
side and (b) back side.
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Fig. 5. Critical temperatures vs. thickness ration
of Ti and Au. Circles indicate different
groups of measurements with and without
banks.
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Fig. 6. An R-T characteristic of Ti/Au (20
nm/100 nm) fabricated with process IL
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Comparison of R-T curves made with
different methods (a) using process I, II
and (b) with bank structures.
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Fig. 8. A typical R-T curve of a TES without
an absorber.
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Fig. 9. Measured x-ray spectrum using a TES
with Au bank structures after process II.
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