Tuning SPT-3G TES electrical properties

with a trilayer Au-Ti-Au thin-film stack
Faustin W. Carter on behalf of the SPT-3G Collaboration
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bilayer with an effective Au thickness
that is a linear combination of trilayer
AU thiCKNesSes: d. g = dpyg. + W drpy,

< Usadel equations used to fit all data
with only three free parameters:
1. Ti T, with no Au (680 mK)
2. Effective R.

interface

3. Top layer weight factor w

< Effective bilayer Au thickness (d.)
result is: d g = dpye + 0.16 dp,

dSC

< Systematic T, offsets with different
. sputtering targets (labeled by year)

@ 2015 O® 2016 O 2017 A SPT-3G Candidate Wafer (Avg) Y% 2016 Deployed Wafer (Avg)
Base layer: 0 nm Base layer: 5 nm B layer: 10 nm Base layer: 20 nm
0.6/ 8 - R T e P S -
o . 6 6| - 854 8 g —— || S
-7 - f Q’ % ,9"‘ ©
‘ -~ @ 8/” ) o ’a” —_
A g ©0Q_ .-~ o
0.4' ,/" 7 (_E
3
o
>
0.2+ 13
i ® - 10) _
0.6 ’: _____ L ] 9 e .
) -~ ¢ = e ,0‘8"— o 8— ———————— ©
-~ .~ (@) e —
e o - 8- g
0.4} '3
< ’ i
o
L S5
3 0.2 13
(8]
| -
] . . . .
o
E T T T T
2 0.6F @ -0
T & ___--- & o @ |\ = 5
'-I% i I A Pt ’,O‘@’ og._--="" °
‘T o @ ,g’/ ® I g <
U 04' ‘/ ///’ //@’ 4 (_2
’ ' h
(@)
-
0.2 {3
0.67 ® o - @
& __--- 8 o @ ® | e )
/‘ ”””” ”O’@—’ OE ””””” -2
O 4 . /,// ,/' ,Q/’ ‘ @ ’’’’ &)
4F 0 - 1o
o’ . //’ -a
8 o
-}
0.2¢ 13
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Trilayer T. dependence on tilm thickness
< Au-TI-Au trilayer 1Is modeled as a Au-T1
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Deviation from T, of 20 um sample (%) Ry normalized by 20 um sample
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_ | 1 Tithickness, Au top, Au base
@ 90nm, 20 nm, 20 nm
100 nm, 20 nm, 20 nm
100 nm, 30 nm, 20 nm
100 nm, 46 nm, 20 nm
100 nm, 56 nm, 20 nm
112 nm, 20 nm, 20 nm

134 nm, 20 nm, 20 nm
140 nm, 20 nm, 10 nm
140 nm, 20 nm, 20 nm
140 nm, 30 nm, 10 nm

140 nm, 30 nm, 20 nm
140 nm, 46 nm, 10 nm
140 nm, 46 nm, 20 nm
140 nm, 56 nm, 10 nm
140 nm, 56 nm, 20 nm
156 nm, 20 nm, 20 nm

Trilayer T, Ry, dependence on sample width

< T. weakly depends on TES width
< Ry scales inversely with TES width

Resistance may be tuned entirely by
width without regard to film thickness.
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