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Zn0O

Source/Drain specific contact resistivity
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Optimal ZnO thickness

ZnO interfacial
passivation layer (IPL)
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In situ growth study of ZnO ALD

MOSS (Multi beam Optical Stress Sensor)

cations Synchrotron probes

Thermal ALD precursors

v’ Fluorescence, spectroscopy (XAFS)
v’ Reflectivity vs angle, energy, thickness

P _, / v’ Grazing Incidence XRD
Load lock // % B . .

v’ Surface diffraction

Allows:

v'pressures from
atmosphere to vacuum
v’ Thermal ALD:
temperatures from room
to 800°C

v" Anomalous diffraction, DAFS spectroscopy

In house probes

v’ Substrate curvature (MOSS)
v PL

v’ Ellipsometry (ready to start)

v’ Counter-rotating flange

= 4.
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v’ Residual Gaz Analyzer (near future)

Designed and built under the guidance of D. De Barros
Chem. Mat. 28 592 (2016)

R NANQSCIENCES Cryst. Growth Des.16 5339 (2016)
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In situ growth study of ZnO ALD

ALD setup @ SOLEIL
SIRIUS beamline
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X-ray absorption

ALD setup @ ESRF
ID3 beamline

Fast in-plane x-ray diffraction
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Zn0O ALD on In, .,Ga, ,,AS substrate

& Crystal Ing 53Ga, 4,As terraces
INg 53Gag 47AS 7.0 nm 7.0 nm
i ZnO ALD
270 nm | In, ,Ga, ,,AS (MBE) e RN Precursors:
... Flatterrace " .
10 nm InP buffer layer (MBE) i U, DEZn (Z“(Csz)z)
np 0 cycles H.O
0.0 2
/\/\/\/\ 0.0 1.0 um
3D AFM image
n-InGaAs & p-InGaAs provider : llI-V Lab™ DEzn/NleZO/Nz

Etched 5 min in a 4M HCI solution
APL 93, 194103 (2008)
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Equivalent Thickness (nm)

Substrate temperature effect
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/n0O transient growth on InGaAs

Nanoscale w4
SOLEIL
View Article Online SYNCHROTRON
SIRIUS beamline

View Journal | View Issue

/M) Check for updates| The initial stages of ZnO atomic layer deposition
on atomically flat Ing 53Gag 47ASs substratesy

Cite this: Nanoscale, 2018, 10, 11585
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Precursor flow/inj.time effect on growth delay (regime 1)

X-Ray Fluorescence ESRE Ellipsometry in situ @
IDO3 LMGP
20
 (ellipsometry)
18 |-
- H,0O (2.6 sccm)
6.0sccm 16 I DEZn (5.0 sccm)
2.6sccm “r
12 |

0 6sccm

oo
—T—

Water flow mcrease

Thickness (nm)

XRF Intensity (arb. units)

: — e oy e - - . . . . , .
0 5 10 15 20 25 30 35 40 45 &0 0 10 20 30 40 50 60 70 80 90 100
Number of cycles Number of cycles

DEZn/ H,0/ N, flow = 5sccm/2.6sccm/1000sccm; DEZn/ H,O/ N, inj. or purge time = 55/40s/45s
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Integrated Intensity (arb. units)

/n0 crystallization during growth
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/N0 cristallisation on InGaAs
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Conclusion

v' GPC of ZnO ALD on InGaAs ~0.2nm.cy! in steady

growth regime & ALD temperature window

v’ Evidenced a transient growth regime (prior to steady

growth)
A GPC
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[ S ) N i " -

: : ' >
0 10 20 30 40 50 60
Number of cycles

v" 1-2 nm thick, continuous, ill-ordered ZnO film

E. V. Skopin et al. Nanoscale 10 11585 (2018)

v’ Further demonstrated the
synchrotron experiments for

growth of ALD
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E. V. Skopin et al., in preparation (2019)
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