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Towards Ge X-Ray detector monolithically integrated on Si CMOS chip
T. Kreiliger®, A.G. Taboada®, C.V. FalubB, T. Bandi#, A. Dommann®, R. Kaufmann?, S. Mouaziz, A. Neels#, P. Niedermann?*,
A. Pezous?, Y. Zhat, F Isa%, S. Cecchi®, J. Frigerio®, D. Chrastina®, G. Isella®, L. Miglio®, B. Batlogg®, H. von Kéanel®
(B ) ;} DEGLI STUIE
csem ETH
Eidgenodssische Technische Hochschule Zirich = &
_ Swiss Federal Institute of Technology Zurich BICOGCA Y,

Combine advantages of 2 materials J

Ge Si

Efficient absorber + Large-scale
for X-ray radiation mass production

Together they form an innovative X-Ray detector:

Ge absorbing layer is directly grown on Si chip

2

Fraction of absorbed photons

1.0

~

o
(o¢]
T

o
o

Thickness 100 pm

40 60
Tube Voltage [kV]

80

100

relaxed

germanium
YT el ) | misfit
Q00000 0@ | dislcation cracks
00000000
co W R S| ralaxed /
33332888 mn, | =2 S—
0000000 —— S Wafer

Thermal mismatch (130%):
wafer bowing & layer cracks

Lattice mismatch (4.2%):
High dislocation density
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\Top facet distribution is tunable with temperature

High growth rate (4 nm/s) at low temperature (< 600°C)

Self limiting lateral growth by "low-energy PECVD": No fusion!

Upper part of Ge Is
dislocation- & strain-free
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I-V measurements on single Ge towers
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Wet chemical etching can remove

Ge coverage on sidewalls
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Si-Ge junction in SEM
by conducting manipulator

-V measurement of individual SEM chamber
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Reference: C. V. Falub et al., Science 335, 1330 (2012)
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Pixel block diagram
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