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Figure 1 Schematic illustrations of (a) a perovskite structure (ABO,),
and (b) the alignment of A- and B-site cations at the {001}
LaAlO,/SrTiO, heterointerface. On the left of (b), two ways
of defining the heterointerfaces are shown by M and N. On
the right of (b), centrosymmetric unit cells are indicated by
brackets, showing the existence of 1 uc of LaO_SSrOjTiO3 at the
heterointerface.
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Figure 2 Schematic illustrations of two Schottky junction band
diagrams with (a) positive and (b) negative ionic charge layer
insertion. In (a), the interface dipole between the positive ionic
charge and the induced negative screening charge decrease
the SBH, and vice versa in (b). In both cases the relationship
of SBH = W — y + 4 is applied. E, E,,, and E, denote the
conduction band edges in Nb:SrTiO,, the vacuum level, and
the Fermi level of the system, respectively.
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Figure 3 Schematic illustrations of cation alignments at SrRuO,/
Nb:SrTiO, heterointerfaces with (a) (LaO)" and (b) (AlO,)
layer insertion. Charge density was also plotted for each
heterointerface as a function of the positions in the out-of-
plane direction.
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Figure 4 (a) Log|/|-V plots and (b) 1/C*-V plots for SrRuO,/Nb:SrTiO,
Schottky junctions with (LaO)" and (AlO,)" insertion. The
amount of inserted charge was varied in the range 0 ~ 1 uc for
(LaO)" and 0 ~ 2 uc for (AlO,)".

PF NEWS Vol. 29 No. 4 FEB, 2012

photoelectron
o>
>t EF—TN Ec
L“., SrRuO;" Nb:SrTiO,
S /
=) (LaO)’
o — 0.6 uc
> — 0.45 uc
<)
° — 0.3 uc R
£ —0.15uc (AIO)
= [ —0uc —05uc
=1uc
—15uc
o e - 2uc
0 ’ it i i
1.0 1.5 2.0 25
Photon energy (eV)
(b) — = :
ST %", SrRuO; SITiOy |
fon 40" + ; % * Ec
~ F %o 3 e o0t
= Y4 S . & Er Dipole
S | e a1 % ¢ L* shift
% # No insertion ." P * '. Binding
c |, e @no)2u & % energy| e Ti2p
9 Fe & * 4% £ 3
E [ o :
R R S A S A
% b -~ &,
-'\uo 6" ."05‘3\.
""":'.O‘A“ *s%p .,
0 s = s i ;o .----2‘,.’Mq

460 459 458 457 456
Binding energy (eV)

Figure 5 (a) IPE and (b) PES spectra for SrRuO,/Nb:SrTiO, Schottky
junctions with (LaO)* and (AlO,)” insertion. Red lines in
(a) show the region over which the linear extrapolation was
carried out. Insets show the schematic illustrations for each
measurement.
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Figure 6 SBH values obtained from /-7, C-V, IPE, and PES
measurements plotted as a function of the (LaO)" and (A1O,)"
interlayer thickness. The PES results were plotted with respect
to SBH = 1.23 eV at no insertion, which was estimated from
the C-V measurements.
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