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H. Mizuno et al., Appl. Phys. Lett. 101, 191111 (2012).
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Size: ~40 nm
Spacing: ~100 nm
Coverage: ~12%
Density: 60 ng/cm?
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H. Mizuno et al., Jpn. J. Appl. Phys. 55, 025001 (2016).
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http://www.justis.as-1.co.jp/jus-tis/web/DirectSearch.aspx?shcode=2-7950-02 .

H. Mizuno et al., Jpn. J. Appl. Phys. 55, 025001 (2016).
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AED = GaAsHk 2IES + InPR 2IES 3IES = GaAsHk 2#ES + CIGSe
J..: 12.42 (mA/cm?) J..: 12.60 (mA/cm?)
V_:3.11 (V) V_.: 2.58 (V)

FF: 0.857 FF: 0.750
n: 33.1(%) n: 24.2 (%)

R. Oshima et al., GRE 2018, P-Pv-2-5 (2018). K. Makita et al., Proc. EUPVSEC 2014, 1427 (2014).
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Appl. Phys. Lett. 59, 3159 (1991)(C KNS,

Van der Waals bonding of GaAs on Pd leads to a permanent, solid-phase-
topotaxial, metallurgical bond

E. Yablonovitch, T. Sands, D. M. Hwang, I. Schnitzer, and T. J. Gmitter
Bell Communications Research, Navesink Research Center, Red Bank, New Jersey 07701-7040

S. K. Shastry, D. S. Hill, and J. C. C. Fan
Kopin Corp., 695 Myles Standish Blvd., Taunton, Massachusetts 02780

{Received 15 July 1991; accepted for publication 3 October 1991)

Various forms of wafer bonding have now emerged as a serious competitor to heteroepitaxy
for optoelectronic integration of dissimilar semiconductor materials. Among the types
of wafer bonding, perhaps the most flexible is that which employs free-standing III-V films
as created by epitaxial liftoff. For some purposes, weak Van der Waals forces provide
an adequate bond between the native oxides of the ITI-V film and its new substrate. If the

" substrate is coated by palladium however, a low temperature solid-phase-topotaxial
reaction occurs, producing oriented Pd,GaAs under the GaAs film. In effect, the topotaxy
comes about through mechanical contact alone. The resulting metallurgical bond is
an ohmic contact, a thermal contact and a robust, permanent, adherent contact.
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