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Molybdenum oxide (MoO,) is a promising hole-selective contact for silicon
solar cells, but thermally evaporated tMoO, suffers from poor thermal

stability. This work examines solution-processed sMoO, with various 6;?5/
capping layers, showing improved passivation and markedly better thermal

stability. Carrier lifetimes up to 740 uys are achieved, and > 400 ps is 1995

maintained to 300°C with an indium-oxide capping layer. Although contact &
resistivity (~0.3 Q-cm?) is higher, it remains suitable for full-area contacts. B L

Passivation Performance Capping Layer Effects

- Effective carrier lifetime (7. for sMoO, reached ITO capping configuration achieved 7.4 = 500 ps
up to 740 s around 250 °C and maintained 7 > 200 pys at 350 °C.
- Passivation attributed to the formation of a thin SiO, This improvement is attributed to hydrogen retention
interlayer during chemical deposition. at the c-Si/SiO,/sMoO, interface during annealing.
As-deposited InO, capping also achieved 7 4 = 500 ps after
annealing up to 300 °C, comparable to ITO.

An = 10" cm™

InO,:Sn layer thicknesses Different capping layers for sMoO, 1

sMoO, tMoO, T InO,: 40 nm —0—80 nm
L ¢ —®= 0nm —¢ 0nm T ZnO,:Al: 40 nm —0o—80 nm -

| 10 nm —3—80 nm AlO,:—+=— 10 nm—v—20 nm -
\ 40 nm

[y —*—380nm
—»— 120 nm

Lifetime t 4 (Us)

Lifetime structure
MoO

X

=S 0 7/
C SI (n) 350 100 150 200
Minority carreir density An (cm™) Post-deposition anneal (°C)

p-type Passivation and Contact Resistivity R i 7
- While initial passivation lifetime was  *°[ = - 1o ‘_ e e,
lower on p-type c-Si (7.4 = 50—150 ps), %[ Moo Meodnoisn } . o1 L i
annealing improved lifetimes for sMoO, _§25° " —v—tonm ) Ng - o mm—a—220m A
with ITO capping layers, reaching up to 22° ’ S e 1omm
_ : 8 150 | _ <001 E
Toff = 300 ps for ~22 nm films. § O ) - Contact structure : \ '
» Although contact resistivity p. values 100_‘,4;;;%, , : MoO, i
for sMoO, (~0.3 Q cm?) is higher than 50 - ° Secnmee—N 0001 - . . i
tMoO,, it remains suitable for full-area  © it RIS ™
contacts. Post-deposition anneal (°C) Post-deposition anneal (°C)

25°C 100°C 150°C 200°C

1.0 _
0o >
S << © Post-Metallization Stability
2 5 c 0.8
S0 =
Q 2 O g sMoO,/ITO stacks retained and
— f even enhanced passivation after
PL structure = < > Ag metallization and annealing,
MoO el % unlike tMoO,, which degraded
S A= A3 © idly above 100 °C
é) S G : rapidly :
c-Si (p) < =

This work was financially supported by:

MElbourne Energ§7 InStitute Read more about this work: The Australian Center for Advanced Photovoltaics,

. ACS Applied Energy Materials, 2025 The Australian Renewable Energy Agency, and
MEI Symposmm 25 DOI: 10.1021/acsaem.5c02018 The Australian Research Council grant DP220100020



https://doi.org/10.1021/acsaem.5c02018

	Slide Number 1

