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> PERC I-V curves Electroluminescence images

9000 | ' : - ' y s
ISiN, 7500 |- i
6000 - .  0hDH 500 h DH
ALO,/SiN, si:al €51 (P) z - ] S :
[ £4500 - 4
3000  ——PERC_DHOh -
. ——PERC_DH500h
1500 L ——PERC_DH 1000 h i
PERC_ DH2000 h '
- 1000 h DH 2000 h DH
0_|.|.|.|.|. , L] = | ST
00 01 02 03 04 05 06 07
> SHJ u)
N T T T
S 9000 F
N
£
& 7500 |-
g L
£ 6000 -
2 |
Q —_
® Eas00 |
| i
5 I
8 3000 - —_sHy_DHON
= [ ——SHJ_DH 500 h s 1
® 1500 - ——SHJ_DH 1000 h S ATT—
2 SHJ_DH 2000 h 1000 h DH 2000 h DH
o ok
g 1 L 1 L 1 L 1 L 1 L L M
00 01 02 03 04 05 06 07
[ |

U (V)



=PrL

.
IEM NEUCHATEL

B WCPEC-8, Milano — September 29th 2022

G-G SHJ: results during extended DH test
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=Pl Water ingress and EVA properties

> SHJ Moisture diffusion model
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> SHJ FTIR spectras
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degradation mechanism.

= The presence of the glass seams to be the
key point for the SHJ degradation.
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Glass corrosion and the role of sodium

> Potential induced degradation (PID)

= Na* are driven by an electric field
from the glass towards the cell

= The corrosion of the glass (i.e.
leaching mechanism) produces
in DH conditions.

Na*

—Si—ONa(glass ) + H,0 (solution) <= —Si—O0H (glass) +

NaOH (aq)
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NaOH Droplet test
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After droplet drying
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Microscopical model

1) Water diffusion through the EVA
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Microscopical model

3) Gradual diffusion of Na+ towards the cell
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1) Avoid or reduce the water ingress

EVA + edge sealant (ES)

9000 oo r "

U (V) U (V)

9000 e
7500 - 7500 | . .
6000 |- 6000 |-
&\ ol —_ -

S E4500 - 54500 -
= [ 1000 h DH | —— 1000 h DH
2 1500 - 2000 h DH 1500 = 2000 h DH
@ i 3000 h DH [ —— 3000 h DH
£ N i R T T N T Ul S T TP TR TP T T T
= 00 01 02 03 04 05 06 07 00 01 02 03 04 05 06 07
2
S
=
|

-
-

L. Gnocchi



=PrL

.o
IEM NEUCHATEL

B WCPEC-8, Milano — September 29th 2022

Mitigation strategies

2) Avoid the generation of NaOH

ETFE
NaOH source at the glass-EVA interface protecting layer

The presence of a protecting layer
prevents the cell degradation!

Further strategies to be investigated:

= Deposition of a SiNx capping layer on top of the ITO;
= Deposition of a Na-barrier layer on the inner surface of the glass (to prevent also the PID..)
» Others...
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= We developed a microscopical model which describes the degradation mechanism of SHJ
cells in a G-G structure, using EVA as encapsulant during Damp Heat.
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