
Front side texturing strategies for BC 
solar cells in the BURST project
Laurent CLOCHARD

NINES PHOTOVOLTAICS

Breaking Limits Using Record Enabling 
Silicon Technology With Photonic 
Management

BURST: Breaking Limits Using Record 
Enabling Silicon Technology With Photonic 
Management

03/06/2026



The BURST project has received funding from the European Union’s Horizon Europe 
research and innovation programme under grant agreement No 101146684

2

Partners

Gathering expertise from across Europe

Timeline: 2 out of 3 years
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TECHNOLOGICAL BUILDING BLOCKS

4 main areas

TRL 4/5

PHOTONIC SURFACE SURF. PASSIVATION

CONTACT PASSIVATION SILVER FREE METAL.
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IBC

Passivating contacts

Photonic light trapping

Thin wafers

Ag, In, etc. free

Long lifetime modules

Adaptable

Tandem compatible
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BURST ambition
A highly efficient

Future ready

Sustainable and 

cost effective

Solar cell technology

Efficiency targets of

27% on 300 µm thick solar cells

26% on 80 µm thin solar cells

Industrial viability

All processes compatible with high throughput
tools

Flexible applicability

Most developments suitable for Si bottom cell

Most developments compatible with TOPCon
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Overview of investigated light trapping schemes
Type of 

Structure
Masking method Pattern transfer Structure obtained

PERIODIC

Std. lithography

Wet-chemical etching
Inverted pyramids

RIE + wet-chemical etching

ADE gas-phase etching
Inverted domes

Colloidal lithography
TiO2 infiltration

ADE gas-phase etching exploratory

Split beam Laser 
opening

Wet-chemical Inverted pyramids

ADE gas-phase etching Inverted domes

RANDOM

-
RIE Plasma etching

Nano-textureSiO2 etched

ADE gas-phase etching

- KOH pyramids + ADE

Micro + Nano
MIXED

- Inverted pyramids + ADE

- Inverted pyramids + SiO2 
etch 
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➔ STRUCTURED scheme aims to 
investigate potential effects from 
photonic crystals

ETCHING

PERIODIC
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Main challenge:
➔Minimizing the flat edges between inverted pyramids (highly 

reflective)

Best reflectivity so far:
➔ Close match to alkaline reference

PERIODIC
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IMPLEMENTATION INTO SOLAR CELLS

Main conclusion:

No evidence of increased absorption in the IR

➔ Correlates with advanced simulations carried out within this 
project

➔ No “photonic crystal” effect at long wavelength range

Inverted pyramids with a pitch of 3.1 µm in POLO²-IBC solar cells
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9 ➔ Removes Steps from standard litho. process

Beam split 
Laser opening

ETCHING

Single module: 2mm lines, made of 
667 x 3um spots 

Development of a 
beam splitter

PERIODIC
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TiO2 voids

➔ Added layer (TiO2) is structured to lower 
the flat surface reflection

2-3um Polystyrene 
spheres

PERIODIC
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➔ Reflectivity reduction compared to flat Surface
➔Useful for ultra thin wafers
Next: wok on index matching & passivation



The BURST project has received funding from the European Union’s Horizon Europe 
research and innovation programme under grant agreement No 101146684

12

B
U

R
S

T
 p

ro
je

ct
 p

re
se

n
ta

ti
o

n

Type of Scheme Masking method Pattern transfer Structure obtained

RANDOM

-
RIE Plasma etching

Nano-textureSiO2 etched

ADE gas-phase etching

- KOH pyramids + ADE

Micro + Nano
MIXED

- Inverted pyramids + ADE

- Inverted pyramids + SiO2 
etch 

Random nano-micro texturing for light in-coupling:

KOH random 
pyramid texture

RIE plasma etch

micro nano

• room temperature plasma process employing 
fluorine/oxygen/argon chemistry.
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• Preliminary tests executed on symmetric M2-sized c-Si 
wafers passivated with 20-nm thick ALD AlOx

• τeff ~5 ms (Δn = 1 × 1015 cm−3) and i-VOC > 735 mV

➔ Can be passivated with ALD AlOX
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Type of Scheme Masking method Pattern transfer Structure obtained

RANDOM

-
RIE Plasma etching

Nano-textureSiO2 etched

ADE gas-phase etching

- KOH pyramids + ADE

Micro + Nano
MIXED

- Inverted pyramids + ADE

- Inverted pyramids + SiO2 
etch 

Random nano-micro texturing for light in-coupling:

KOH random 
pyramid texture

SiOx layer

micro nano

• Additional optical layer
• does not affect existing passivation

Dilute Oxide 
etch

.. Full cell 
stack …
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➔ Very low reflectivity potential
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Overview: ADE gas-phase etch applications

Type of Structure Masking method Pattern transfer Structure obtained

PERIODIC

Std. lithography

Wet-chemical etching
Inverted pyramids

RIE + wet-chemical etching

ADE gas-phase etching
Inverted domes

Colloidal lithography
TiO2 infiltration

ADE gas-phase etching exploratory

Laser opening
Wet-chemical Inverted pyramids

ADE gas-phase etching Inverted domes

RANDOM

-
RIE Plasma etching

Nano-textureSiO2 etched

ADE gas-phase etching

- KOH pyramids + ADE

Micro + Nano
MIXED

- Inverted pyramids + ADE

- Inverted pyramids + SiO2 etch 
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WHAT IS ADE gas-phase etching?
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• Low COO process
• Ultra high throughput
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Relevance:

- Single side etching

- Selective

- High throughput

Under specific conditions:

- Nano-texturing
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Type of Structure Masking method Pattern transfer Structure obtained

PERIODIC Std Lithography

ADE gas-phase etching

Inverted domes

Colloidal lithography exploratory

Laser opening
Inverted domes

RANDOM - ADE gas-phase etching

- KOH pyramids + ADE
Micro + Nano

MIXED - Inverted pyramids + ADE

➔ Limited aspect ratio
➔ Sensitive to contamination
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Before After

Over-etched samples ➔ SiOx film is preserved
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Type of Structure Masking method Pattern transfer Structure obtained

PERIODIC Std Lithography

ADE gas-phase etching

Inverted domes

Colloidal lithography exploratory

Laser opening
Inverted domes

RANDOM - ADE gas-phase etching

- KOH pyramids + ADE
Micro + Nano

MIXED - Inverted pyramids + ADE

➔ Sphere can withstand ADE process (at low temperature)
➔ “Spot etching” very localised at point of contact
➔On-going development to improve optical surface property 

• Using polystyrene  spheres as a mask within ADE etching
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Overview: ADE gas-phase etch applications

Type of Structure Masking method Pattern transfer Structure obtained

PERIODIC Std Lithography

ADE gas-phase etching

Inverted domes

Colloidal lithography exploratory

Laser opening
Inverted domes

RANDOM - ADE gas-phase etching

- KOH pyramids + ADE
Micro + Nano

MIXED - Inverted pyramids + ADE

Main Focus for the rest of the project
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CONCLUSION

• Multiple approaches to front surface reflection being investigated

• Periodic structures have not shown clear optical advantages

• Double-texture (micro+nano) approach now most promising option

• Alternative to litho process being developed using high throughput tools (laser split beam + ADE)

Front side texturing strategies for BC solar cells in the 
BURST project
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