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HENKEL AT A GLANCE
ADHESIVE TECHNOLOGIES
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NEXT GENERATION SOLAR PANELS
HENKEL’S APPROACH TO SUSTAINABILITY

Metallization Workshop 2021 – Henkel confidential and proprietary information
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Create more

value while

reducing our

environmental 

footprint.

 Our electrically conductive adhesives enable our customers to 

save energy during module manufacturing and increase the 

efficiency and reliability of photovoltaic solar panels. 

 The products that we sold in 2020 helped our customers to 

save approx. 1.3 million metric tons of CO2 emissions.

407 KW capacity installed in 2020 in Songdo 

Henkel plant in South Korea
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ECA FOR SOLAR PV MODULES
HENKEL AS ONE-STOP-SHOP FOR SOLAR ECA

Interconnection
type

Shingling Ribbon attach Back contact

Cell type c-Si, PERC, HJT c-Si, PERC, HJT IBC, MWT

Chemistry Epoxy, Acrylate, Silicone Acrylate Epoxy

ECA is mainly being used in different interconnection methods:

Current Sales and Developments are focused on shingling and HJT ribbon attach

Metallization Workshop 2021 – Henkel confidential and proprietary information
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ECA FOR SHINGLE-ATTACH

Shingled Module Growing Market

 ≈ 10% power increase
 Lower TCOO and compatible 

with multiple cell types
 Aesthetics

ECA for shingle bonding
 Electrical contact
 Mechanical strength

ECA Technology

Cross section of an ECA bond

Conductive filler package

 Percolation threshold

 Bulk and contact resistivity

 Current capacity

 Rheology

Polymer resin
 Cure speed
 Adhesion
 Mechanical prop.
 Reliability

Acrylate

Epoxy

Silicone

ECA application technique

 Printing: screen and stencil

 Dispensing

 Jetting

Metallization Workshop 2021 – Henkel confidential and proprietary information
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ECA FOR RIBBON-ATTACH

HJT cells
 Temperature sensitive: ≤ 200°C
 Low Ag usage for low TCOO
 High peel strength
 Low and stable contact resistance to TCO

Metallization Workshop 2021 – Henkel confidential and proprietary information
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WHY WOULD CUSTOMERS USE ECA IN SOLAR?

Shingling Ribbon-attach

 Lower TCOO

 Higher power output

 Compatibility with wide range of cell 

technologies and module BOM

 Reliable interconnection

 Ability to absorb mechanical stress

 Snap cure

 Enable Pb-free interconnection

 Lower process temperature: 

compatible with HJT technology

 High peel strength

 Reliable electrical contact with TCO

 Enable lower Ag usage

Target is to reduce levelized

cost of electricity

Metallization Workshop 2021 – Henkel confidential and proprietary information
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HENKEL ECA CHEMISTRY PORTFOLIO
OVERVIEW RESIN TECHNOLOGY

Chemistry Acrylic Epoxy Silicone

Pro

 Snap cure (< 10s)

 High peel strength

 Wide formulation window

 Proven track record in ribbon-

and shingle-attach

 Medium peel adhesion

 High reliability

 Wide formulation 

window

 Stable worklife: robust 

process window 

 Flexible

 Easier to rework

Con

 Oxygen inhibition during cure

 Less robust worklife

 More rigid

 Less robust worklife

 Slower cure

 Cure inhibition

 Lower adhesion

 Outgassing

Pros/Cons of each Chemistry can be tuned via formulation development

Metallization Workshop 2021 – Henkel confidential and proprietary information
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* Cure 15 min 150°C

HENKEL ECA CHEMISTRY PORTFOLIO
MATERIAL FEATURES AND MAIN PROPERTIES

Chemistry Acrylic Epoxy Silicone

ECA-1 ECA-2 ECA-3

Signature features

 Snap cure < 10 s at 120°C

 High adhesion

 Low density

 Fast cure < 60 s at 180°C

 High adhesion

 High application speed 

 Low Tg and low modulus

 Robust processing window

Bulk resistivity (Ohm.cm)* 3,7٠10-3 4,0٠10-4 1,0٠10-3

Tensile lap shear strength Al-Al (MPa)* 9,1 9,1 3,0

Storage modulus at 25C (DMA, MPa)* 1000 4600 100

Product selection depends on customer specific needs and requirements

All 3 products are commercially available

Metallization Workshop 2021 – Henkel confidential and proprietary information
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CASE STUDY
HIGH PRINTING SPEED ECA FOR SHINGLING INTERCONNECT
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 Process temperature 30°C 

 Continuous stencil printing at 300 mm/s over 4 h

 Partner validation at up to 600 mm/s

 Stable rheology

 Stable ECA laydown 

 Printed pad shape is maintained

No stencil blockage issue observed, good quality pad printed during 4 h 

continuous printing test at 30℃

Metallization Workshop 2021 – Henkel confidential and proprietary information



CASE STUDY
HIGH ADHESION SILICONE FOR SHINGLING INTERCONNECT
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Metallization Workshop 2021 – Henkel confidential and proprietary information

Excellent string adhesion and flexibility

ECA cured for 60 s at 180°C after application and shingle assembly



CASE STUDY
HIGH ELECTRICAL RELIABILITY ECA FOR SHINGLING INTERCONNECT
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Metallization Workshop 2021 – Henkel confidential and proprietary information

 Non laminated Busbar-ECA-Ribbon 

cell interconnects

 Cured 15 min 150°C

 TC and DH reliability

 CR measured by TLM method*

*Devoto, M. I.; Timofte, T.; Halm, A.; Tune, D., Contact resistivity of ECA bonded joints. AIP Conference Proceedings 2021, 2367 (1), 020011.

Stable electrical interconnection in TC and DH aging conditions 



CASE STUDY
HIGH ADHESION ECA FOR HJT RIBBON ATTACH
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Developmental ECAs Commercial

ECA

Peel test on ITO Peel test on Ag BB

Failure mode: Cohesive

 Stencil printing, 5BB layout

 Industry standard Ag-coated LCR 1 mm ribbon

 HJT Ag ink

 ECA cured 60 s 180°C 

Excellent adhesion performance as ribbon-attach for HJT cells

Metallization Workshop 2021 – Henkel confidential and proprietary information

Peel strength
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ECA FOR SOLAR PV MODULES

Main ECA features

High speed application

Long worklife, long open time

Snap cure

Lower temperature cure

High adhesion

Stable electrical performance in TC and DH

Metallization Workshop 2021 – Henkel confidential and proprietary information

Proven successful application for both singling and ribbon-attach 

interconnections
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CONCLUSIONS
HENKEL ECA FOR SOLAR SHINGLING AND HJT RIBBON ATTACH

Best suitable ECA Chemistry depends on 

customer specific requirements

 Application method and speed

 Cure time and temperature

 Process parameters

 Substrate (BB metallization)

 Bill of materials (BOM)

Metallization Workshop 2021 – Henkel confidential and proprietary information

Develop the right ECA 

together with the application
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ECA OUTLOOK
TECHNOLOGY GAPS

Innovations are needed to support future customer needs

Next Generation 

PV Modules

 Larger and thinner cells

 Faster throughput

 Higher current

 More demanding 

interconnection

 Lower usage, lower TCOO

 Better resistance to mechanical stress

 Faster application method

 Faster and lower temperature cure

 Better adhesion

 Better electrical properties

 Stable CR on difficult substrates

Continuous ECA 

improvement

Metallization Workshop 2021 – Henkel confidential and proprietary information
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