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* GB electrical properties under DC bias:

Impedance spectra under DC bias: Voltage dependent GB resistance and capacitance:
(a) Nyquist plot (b) Bode plots
-0 o g B T=500°C T=500°C
. 02V buk +% 3 5 | ~—o.
- oiv B g e, 10 N 1] o
Y o g ""*-.,.. p: S \ \O\o o \\
2]~ -FitResult g 10 S, O\D
: ouof8 - — 10°4 \é§ o A %8 W o
J - . A L g b=—s £ \o\
PR g = - o &
. , electrode g ettt 'D"I: 10+ ‘\i<—:—0770 o\ O
, 2 ul . -O-
./ $ | T A —A—20 | pui A\?QO\Q\D\D a o8
S 5 . o . o—*— o \
£ ofernintine 10°4 T~—— 1] >, —a
z:;,,.‘ ©0) ‘ T e " oo 02 04 05 08 10 00 02 04 06 08 10
U, /v U, IV
* Voltage dependent GB electrical properties explained by different
. capacitance of space charge zones:
models: P P 9
) o ) ) . * model with interface states:
Schottky barrier with interface states Schottky barrier without interface states core charge increases under bias 23?5:5"1572
d, Modelling on p-type SrTiO, — depletion zone broadens
- no bias 5 al — Cgg decreases already at moderate bias
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* model without interface states:
large bias: imcomplete depletion on one side

a.. e — depletion zone broadens — Cgg ¥ g waser,
with bias > E. J. Appl. Phys.
U ‘ 91 (2002) 3037
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* Ry ~ constant (Cy, hidden by C,,)
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* Rgg decreases with applied bias

Q Thermionic emission * Cgp decreases with applied bias
Q Drift-diffusion
Q Electron tunnelling

Continuous GB secondary phase as reason for blocking GB: decrease of RGB and CGB under
- could also lead to Rgg decreasing with bias

DC bias supports space charge model
(BV. of p ing rate)

- but constant Cgg expected Riess, Maier, Phys. Rev. Leti
100 (2009) 205901



