NTD-Ge Fabrication

Kangkang Zhao
2023/08/02



Technological process

— Sample Selection
— Wrapping Electrode

— Electrode Quality

Fab V1.0 (@) Motivation

Chemical Etching

Lapping & Polishing — Dicing
Cleaning

Mask

lon implantation

Etching

PVD sputtering

Electroplating

Post processing

-----------------------------



108 . ?éhpététuré’(h;lz)

72NN N W A N N —

— Sample Selection S NS S NP S B N

% 05 o gt T

— Wrapping E|eCtI‘Ode é 10* ——wooes2 |

* 10° — NTD:Ge:52 »»»»»

— Electrode Quality o O

ol . aaa—— | _________________ | _________________

@ Motivation ° > * ° T (K)] ! ° ° 0

Sample| RO | TO
EERMAINL? 7-3] 1.27] 11.72
1/ 10mm*10mm 6-2| 1.53| 8.45
3F 10mm*3mm 5-2| 1.08] 4.16

Figure 4. Left: photograph of a CUORE-0 thermistor. Right: diagram of the wrap-around thermistor
4' 1 O- 77 4- 04 geometry. Typical values for the dimensions are L = 3.0 mm, W = 2.9 mm, H = 0.9 mm and P = 0.2 mm.
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Sample information L T

B12 3.17246
7 3 B21 3.24453

7-2 Al0 3.12200 Jingping

6-1 B22 5.18569 -

6-2 B21 4.91345 v
6-3 All 4.98445 Jingping

5-1 B22 5.87180

5-2 All 5.95975 v
53 A21 5.65041

1-1 B12 5.72872 Jingping

1-2 Bl1l 5.35153 Jingping

1-3 Bil 5.61660

4-1 B22 6.54033 v
4-2 B21 6.27991

4-3 All 6.12412 B

3-1 B12 7.06805 Broken X
32 B21 7.63074

3.3 B21 7.08858 SRk
2-1 B22 8.32072 EIE
2-2 B12 7.81631 v

2-3 B21 X X X Broken X
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Polishing and Dicing



Dicing

Sample

RO
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Side polish
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Thickness reduction 'when Lapping

Lapping Film NTD-Ge side o
before 3.121
3.062 |
3.035
3.028

=

ol

um 3.023
3.023

final (Si0O2+H20) 3.023

Next: AFM measurement
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Gluing station
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e Given the desired noise power spectrum N(w) select the basis
function f(t) according to Eqgs. (4) and (5). Then Eq. (2) fixes
the constant «.

e Generate a set of increasing delays t; according to the Poisson
distribution with average rate A.

e Generate the random amplitudes a; according to an arbitrary
distribution with variance fixed by Eq. (10).

e Shift f(t) by t, imposing a periodicity constraint f(t) =
f(t+ T) and multiply the result by ay.

e Sum iteratively over t; while » 'ty <T.

How to?

Time series with a fixed length = Continuous noise

generated window1 generated window?2 RES

Equal average NPS?

sample window
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Noise generation
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Generated noise: power spectrum
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Signal generation
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Pretreatment program

Detected Energy

Detected Energy

— Entries
350[— Mean 0.2877

— Std Dev 0.3618
300[—
250(—1-
200 ® @ MainWindow
150 %_ status: | inspect the pulse shape Open file | Browser

100:— - . N
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= ft € > Q=¥ A
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Copyright ® University of Science and Technology of China
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all chemicals can be found at microchemicals including gold plating solution.
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Electroplating
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Thermal Annealing

Post processing

Chemical Etching Thermal Annealing and chemical etching

Lapping & Polishing m

Cleaning

The CUORE NTD Process: Dicing

1. Mount slivers on sacrificial Si wafer with wax

Mask 2. Cross-cut: this sets the length of the chips (between non-

contact sides).
lon implantation

PVD sputtering

Electroplating

A. Target =2.900 mm; Factoring in etch = cut 2.925 mm

Stream etch in saw cuts, 12 sec. 7:2:1

Dismount from wafer/wax

Final etch all surfaces 30 sec. 7:2:1.

ool @

Done!

Estimate: 1 day
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Run13_LMO
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Ref-NTD

Run10: Installed at cooper
Run12: couple to LMO
Run13: couple to LMO

[3576. ie. Lmo-nto_ [
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Run 10. 0.083 £0.63 (2 &bJtooy K
Run 12 0981 + 0.0 2 3961 00 KK
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