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Infroduction

The epitaxial growth of heterogeneous materials with different physical properties is of greatest interest in materials science, as they enable huge
promise, especially in integrated photonics, electronics and energy harvesting applications. Such heterogeneous material associations strongly
depend on the hybrid inferface atomic configurations. Thus, a quantitative determination of interface energies impacts the description of the

wetting properties of the system.

N\
(] [ [ ] (] (] \
g Passive photonics Photovoltaics Water splitting |
| A . I
— vAg b N I
O QQD ; |
B) A :
g I
) £ l
© = W& 02 H2 I
© - Electrolyte
(72 ) o Direct bandgaps in llI-V materials o High carriers mobilities in -V materials o Non-linear properties of llI-V materials for I
; for integrated lasers for advanced CMOS concepts Integrated pqssive devices (frequency o Bandgap engineering in llI-V/Si for high o High efficiency llI-V/Si phojro—elec’rrodes |
g -H. Liv et al., Nc.:n‘ure Photonics 10 (5), 307 (2016), UCL L Cromomas et al. Froc. of Symposium on VLS| Technology comb genercmon) efficiency mul’rijunc’rions architectures for solar hydrogen produchon |
o -défzgir:&/ﬂpgfinberg et al. Nature 557, 81 (2018), (2'015), IBM ’ ' -G. Roelkens et al., Opt. Express 23, 4650 (2015), Ghent Uni.- IMEC K. Volz, T. Hannappel et al. , IEEE J. Photovolf, 99,1 (2018) -R. N&tzel et al., Nat. Com. (2018), South China Normal Uni. |
— R . _C. Merckling et al. ECS Trans. 61, 107 (2014), IMEC “M. M. Fejer et al. Opt. E 26, 26971 (2018), Stanford Uni. Marburg Uni., I uni. o ' _L. Chen et al, Adv. Sci. 9, 2101661 (2022); M. Piriyev et al., Sol. /
;\AAQ}; fpgﬁ’go il Cfpiieel 7, 268 (A, 1125 Ul sreRngere o (2014 ST ETEn Rk PR amere arburg Tk fmena T Energye /r\)AgfeC;. sol. cv:e/glzsl, 112138 ?20235, FOT(g%elr\w/si e _ /7
°
Absolute surface energies Wetling
» : or OP COHP | . e
Sibuk © © O Sisurface P-rich GaP(001)(2x4) ., GaP(114)A-02(2x1) .. OH*EG;) | ) = )/S o ]/S . )/l o
X s 5 | (S1) (I11I1-V) (I111-V/Si)
(a) i (b) » 1021) Bl 000t mmmoommmooosoomoooes
: o C |
" 2 | [110)=— ( ) (a)I114| (c)
g (@) oq i 1oh—gza 20 F——— —
2 W aWal ¥ - £ b NN {% ,}x% %£@> T Complete wetting &
EALALN [ m b i @ 20 oY% - e e T
N ~ o ! VWV WV WV ,, Y f . O :
| ; | ) o FF ~ "l -
(c) @ % ' - . d L R 58 P N :
[110] 7 B [001] =% LS G o<l -
] ! b [170)}=— x < b P By ~
L ( ) '," :," [ilO] o o 0 0 - >
(& —=[110] e . (b) - ¥ Q ) S e s LT —
i e > { (110] 3 [114] o= (221] P =
OP *?b d? o—O—o—O o —d: Q i O K bﬁ p 1 )) N—"
I 1 , < ol -
«a’;} { oQ | »Q ! I G ol :
?"o 9 e I\ ! "‘v o= =" —— _q >’; . k i
AR K | Y oQ | 9Q 091 | P-0g < . . ;
«i \‘rf” 4) o OO PO 004 [ - “\N p [114] i y ]
(L P g F : : [110)=— I >Z ' | 1 = : 1 . 1 . 1 . Palrtlal Wlettlng l
| & b ' 1 y o8 b u [110&L_.[221] : -20
S SR ® e v o -10 -08 -06 -04 -02 0.0
App (€V)

The polar surface investigated is on top

Si(001) surface 5 Non-polar GaP surface and the bottom surface is H*-passivated Young-Dupre spreading parameter Q calculated
¥ | for the different interface atomic configurations.
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Conclusions

» Large stability of charge compensated llI-V/Si interfaces as compared to abrupt ones.
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. This can be easily counterbalanced by the subsirate initial passivation, which favors partial
weftting conditions.
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