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Fully automated multi-technique scanning XPS/HAXPES microprobe
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Shinotsuka, et al., Surface and Interface analysis, 47, 871 (2015)
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Field-assisted passivation

ALD-deposited Al,O; I ~15 nm

Increase the
oxide/semiconductor
barrier height
=>Reduce dark current

O ——

Non annealing
200°C annealing

300°C annealing ) )
400°C annealing Prof. Wei-Chun Lin

500°C annealing ETZPILKREFE

, Taiwan
ALD-deposited Al,O,

= AnneallRE (C KB RE i

XPSI(C Kk BDE=DHil

Semiconductor

Metal oxide

c-Si

The thickness of passivation layer
affects the efficiency of reducing
surface recombination
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Angle Resolved-XPS and HAXPES

Micro analysis mode
Solid angle ranges +/- 20 degree Al Ka X-ray Cr Ka X- ray
+ Ar sputtering
Analyzer
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Si spectra of Angle resolved HAXPES (Cr Ka)
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Thickness calculation of thermally grown SiO, using StrataPHI

Strata PHIIC K BREE LR

AR-HAXPES (Cr Ka) analysis on non-sputtered
Cr Ka X-ray Al,O; surface with 3 TOAs (30°, 45°, 90°)

15 Condition Al,O, Sio,
Non-annealing 16.06 0.871

200°C annealing 16.58 0.540

300°C annealing 15.59 1.80

400°C annealing 15.48 2.68

500°C annealing 14.31 3.13

TEM image of Al,O;-SiO,-Si
of 500°C annealing
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UPS. LEIPSIC&BINY FF 1795 LEE Ml + GCIBRS A RN

lonization Potential:
6.19 eV

Electron Affinity:
4.03 eV

AMKE REBEWAILIMO=IIBE L S—(OPERA)
EEREE- P HATHEEE -opera

Ar GCIB etching
(1),(2),(3),(4)

|

(4)
Au subst.
HOMO K ,-/ LUMO

(3) Band Gap:
2.16 eV

e OB WINNDBA—

6 4 2 0 -2 -4 5 4 3 2 1 0 1 2 3 4
Energy relative to Er(eV) Energy relative to  E¢ (eV)
LEIPS : $5575561083615 EADZEMATE A ERVEE : SHILE
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CENES VersaProbe 4

BR/ANXIRE-LTAX 5um 7.5 uym 7.5 pm 10 um 20 pm
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Fully automated multi-technique scanning XPS/HAXPES microprobe
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