©
2018 2020

Potential induced degradation mechanism due to Na impurities in Si megasolar
systems investigated by in-situ transmission electron microscopy

Yutaka, Ohno
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Transmission electron microscopy combined with ab initio calculations
reveals that, Na atoms would agglomerate at stacking faults (SFs) under an electronic interaction,
reducing the SF formation energy. The energy would decrease with the decrease of the Fermi level: it

is reduced by more than 10 mJ/m 2 in p-type Si, whereas it was barely reduced in n-type Si. Owing
to the energy reduction, Na atoms agglomerating at SFs in p-type Si are stable compared with those
in n-type Si. It is also shown that Na atoms preferentially interact with grain boundaries (GBs), as
well as with SFs, and the degree of the GB interaction would be related to the GB energy; the
degree is high for GBs with a high GB energy such as random-angle GBs, and it is low for GBs with a

low GB energy such as Y 3{111} GBs and SFs.
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DR EINTRER, B 1 AH T v NAEOKBRBERE R ENME (AT —TF—) OEEN
2012 FE X W E &7, BIAEE TREMN 300 » HHZ A N Y — T —BN % i, KGRI 2 Hy
WZFEY 9% 2500 AT T » MEEOBZD L ICSBETELH LI Tk T,
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(a) before and (b) after Na doping. After
Fig. 1 (a) TEM of stacking fault (SF) doping, GBs are observed as grooves on the
ribbon (a) before and (b) after Na wafer. The depth of the grooves is deep for
doping. (c) SF width and (d) SF energy random and asymmetric ¥3{111} GBs with GB
vs. direction of Burgers vector. dislocations, while it is shallow for pure
[APEX11(2018) 061303] £3{111} GBs and £9{221} GBs.
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Fig.3 Electron micrographs of a direct-bonded Si/Si homointerface taken with a
specimen fabricated by FIB milling operated at (a) RT or (b) —150 °C, or (c) with
a damage—free specimen fabricated by CMP. The yellow graph inserted in each figure
indicates an intensity profile of X-rays due to Fe atoms across the interface.
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