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Electronic Solutions for
the Photovoltaic Industry

A

A VAR

&

- n-wn

llhi‘:'h F g - o




Henkel manufactures numerous assembly and protection materials for the demanding requirements of photovoltaic
electronics. Whether your solar cells and modules are based on silicon, thin film, concentrator, dye sensitized, or
organic technology, Henkel materials enable a robust assembly, providing the performance and reliability required.
Our portfolio consists of thermally conductive materials, electrically conductive adhesives and inks, as well as fluxes,
solders, encapsulation materials, dielectric adhesives, and sealants for assembly of photovoltaic modules.

Electrically
Conductive
Adhesives

Isotropic

ECCOBOND
CA3556HF

ECCOBOND
CE3103WLV

Die Attach
Adhesives

Electrically
Conductive
Pastes

HYSOL QMI519

HYSOL
QMI529HT

Inks &
Coatings

Electrically
Conductive
Inks

ELECTRODAG
46188

PCB Solder
Protection Materials
Conformal Liquid

Coatings Fluxes
ECCOCOAT MULTICORE
SC3613 MF200
ECCOCOAT MULTICORE

PC40-UM X32-10i
MULTICORE

X33-08i

Thermal
Management
Materials

Phase
Change
Materials

Thermally
Conductive
Pastes

LOCTITE
PSX-D & PSX-P

ABLESTIK
NCP-3003

ECCOBOND
TE3530
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Metal Tab Bonding

Electrically Conductive Adhesives

¢ | ong-term reliability — stable contact resistance even

on non-noble metals

¢ One-component pre-mixed material, ready to use
e Materials with cure profiles matched to EVA / PVB

curing; no added cure steps needed
e [ast cure materials, enabling high
volume, high throughput

Current Collection and

Electrical Interconnection
Conductive Inks and Coatings

e \ery flexible, fast drying electrically conductive,

printable ink

e Unigue low sheet resistance, suitable for flexible

solar modules

® Long screen residence time
e Printable and excellent adhesion on various
conductive transparent oxides, such as [TO, AZO
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CRYSTALLINE SILICON PHOTOVOLTAIC: : .
STANDARD H PATTERN AND BACK CONTACT | |

Metal Tab Electrical Bonding

Electrically Conductive Adhesives

¢ Reliable electrical interconnects with long-term
stable contact resistance
Very good peel strength
One component premixed materials ready to use
Fast cure materials, enabling high throughput
production processes
Lead-free (Pb-free) materials
Low temperature curing (<150 °C), resulting in less stress
during the production process
Flexible materials provide low stress, enabling thinner
silicon and higher vields

Metal Tab Bonding
Liquid Fluxes

e [ ow residue, no clean materials
e Spray or Dip application
e Wide process window enabling faster solder processing

CONCENTRATOR T = /
PHOTOVOLTAIC (CPV) -. I

CPV Die Attach to Lead Frame
Die Attach Adhesives

e Flectrically and thermally conductive die attach adhesives (1)

Lens Fixation
Non-conductive Adhesives
e Fast cure, low temperature cure adhesive for lens fixation (2)

Thermal Management

Thermally Conductive Adhesives

e Thermally conductive adhesive pastes, fims, pads and
phase change materials for heat dissipation (3)

CPV Die Encapsulation

Die Encapsulants
e | ow-stress, transparent encapsulants (4)




Electrically Conductive Adhesives - Isotropic

Product

Description

PV
Application

Cure

Cure Type = Schedules

Viscosity
(cPs)

Volume
Resistivity
(OHM.CM)

Shelf Life Pot Life

ECCOBOND
CA3556HF

ECCOBOND
CE3103WLV

One-component, highly flexible, conductive adhesive
for applications with large CTE mismatches between
substrates. For use in Thin Film PV assemblies or
crystalline Silicone Cell assemblies where rapid
curing and good peel strength on metal current
collectors are needed.

Electrically conductive adhesive for Thin Film

PV assemblies with superior contact resistance
stability. A lead-free (Pb-free) alternative to solder.
Low viscosity for fine line dispensing. This product
is compatible with SnPb, SnAg and Sn terminated
current collectors, and curable during the EVA
lamination process.

Thin Film,
Crystalline
Silicon

Thin Film,
Crystalline
Silicon

Cures <
10 sec. @
150°C

Heat Cure

Heat Cure

28,000 - 35,000

15,000 - 25,000

6 months @

12 months @
-40°C

-18°C

Die Attach Adhesives - Electrically Conductive Pastes

Product

Description

PV
Application

Finish (Ag, Cu, Au)

Electrical
Conductivity

Thermal
Conductivity,
W/mk

Cure
Schedule

HYSOL
Qmi519

HYSOL
QMI529HT

JEDEC L1 260°C for SOIC, QFN packages and
preplated finishes. Exceptional performance on
clean uncoated, Ag-plated finishes. High adhesion,
excellent electrical and thermal performance.

For component or die attach where very high
electrical and thermal conductivity is required.
Suitable for high heat dissipation devices and solder
replacement applications.

Concentrator

Concentrator

>10 sec.
@ 200°C
(SkipCure)

>60 sec.

@ 185°C

(SkipCure)
30 min.

Inks & Coatings - Electrically Conductive Inks

Product

Description

PV
Application

Cure Schedules

Sheet Resistance (OHM/

SQUARE/2

5H)

Shelf Life

ELECTRODAG
461SS

Screen printable silver ink for ITO treated plastic film.

Thin Film

5 min. @ 120°C

12 months

PCB Protection - Conformal Coatings

Product

Description

PV
Application

Resin Type

Cure Schedules

Viscosity (cPs)

Dielectric
Strength
(V/mil)

Service Temp.
Range

ECCOCOAT
SC3613

Optically clear; high purity for semiconductor
applications; low stress elastomer; IC and hybrid
passivation.

Single component, VOC-free conformal coating.
UV cure initiated followed by room temperature
moisture cure.

Concentrator
PV

Concentrator
PV /Thin Film

Silicone
One-Component

Urethane Acrylate
One-Component

Heat Cure: 30 min.
@ 120°C

UV Cure: 30 sec.
@ 300-600 mW/
cm2 followed
by room temp.
moisture cure

3,500

-40 to
+200°C




Solder Materials - Liquid Fluxes

Product

Description

Application

Solids Content, %

Acid Value,
mg KOH/g

IPC/J-STD-004
Classification

MULTICORE
MF200

Liquid flux recommended for consumer electronics and
general electrical lead-free soldering applications, particularly
where there has been a high level of mid-pad solder balling.

Crystalline Silicon

MULTICORE
X32-10i

No residue, halide-free flux with a wider operating window.

Crystalline Silicon

MULTICORE
X33-08i

Resin-free, no-clean, halide-free liquid flux for surfaces with
poor solderability from the pioneers of "no clean" technology.

Crystalline Silicon

Thermal Management Materials: Phase Change Materials

Product

Description

Thermal
Impedance
(°C-in.z/W
@ 80 psi)

PV
Application

Thermal
Impedance
(°C-cm2/W
@ 550 kPa)

Thermal Conductivity
(W/mK)

Phase Change

Thickness

Temp. (°C) (in.)

LOCTITE PSX-D
& LOCTITE PSX-P

Repeatable phase change thermal interface material. Supplied
as a paste that can be stenciled, needle dispensed, screen
printed, or applied manually onto a heat sink, baseplate or
other surfaces.

Concentrator
PV

Thermal Management Materials: Thermally Conductive Paste

Product

Description

PV
Application

Cure
Schedules

Thermal
Conductivity
(W/mK)

Viscosity
(cPs)

Volume
Resistivity
(OHM.CM)

ABLESTIK
NCP-3003

ECCOBOND
TE3530

Epoxy adhesive developed for microelectronic applications.
Specially designed for bonding heat generating components
and circuitry to heat sinks.

For bonding heat dissipation parts and components; can be
applied by automatic syringe dispensing.

Concentrator
PV Heat Cure

Concentrator
PV

Heat Cure

6 months
@ -25°C
to-18°C

6 months

ifoxaC T




AMERICAS

HEADQUARTERS:

UNITED STATES

Henkel Electronic Materials LLC
14000 Jamboree Road

Irvine, CA 92606

Tel: 1.714.368.8000

Tel: 1.800.562.8483

Henkel Corporation

20021 Susana Road

Rancho Dominguez, CA 90221
USA

Tel: +1.310.764.4600

CANADA

Henkel Canada Corporation
2225 Meadowpine Blvd.
Mississauga, Ontario L5N 7P2
CANADA

Tel: +1.905.814.6511

Tel: +1.800.263.5043

(within Canada)

BRAZIL

Henkel Itapevi

Avienda Prof. Vernon Krieble, 91
06690-070 - Itapevi

Sao Paulo, Brazil

Tel: +55.11.3205.7000

MEXICO

Henkel Capital, S.A. de C.V.
Boulevard Magnocentro No. 8
Piso 2

Col. Centro Urbano Interlomas
52760 Huixquilucan,

Estado de Mexico

Tel: +52.55.3300.3000

ASIA-PACIFIC

HEADQUARTERS: ASIA

928 Zhang Heng Road
Zhangjiang Hi-Tech Park
Pudong New District
Shanghai, 201203, P.R. China
Tel: +86.21.2891.8000

AUSTRALIA

Unit 29 38-46 South Street
Rydalmere 2216

Sydney, Australia

Tel: +61.2.8844.4700

CHINA

928 Zhang Heng Road
Zhangjiang Hi-Tech Park
Pudong New District,
Shanghai, 201203, P.R. China
Tel: +86.21.2891.8000

Henkel China

332 Mei Gui South Road
Waigaogiao FTZ
Shanghai 200131 China
Tel: +86.21.3898.4800

Henkel Hong Kong

Unit 1601-6 Level 16
Metroplaza Tower 1

No. 223 Hing Fong Road

Kwai Fong NT, Hong Kong, China

Tel: +852.2968.2977

INDIA

No.1, Airport Service Road
Domlur Layout
Bangalore-560071

India

Tel: +91.80.2535.7771

INDONESIA

Henkel Indonesia

Jalan Raya Jakarta Bogor
KM31.2

Cimanggis Depok 16953
Indonesia

Tel: +62.21.8775.2196

JAPAN

Henkel Japan

27-7 Shin Isogo-cho Isogo-ku
Yokohama, Japan 235-0017
Tel: +81.45.758.1800

Henkel Japan

100 Kaneda, Kanagawa
Atsugi-shi, Japan 243-0807
Tel: +81.46.294.2511

KOREA

Henkel Korea

1st Floor, Mapo Tower,
418, Mapo-dong, Mapo-gu,
121-734 Seoul, Korea

Tel: +82.2.3279.1730

Henkel Korea

6th Floor, Dae Ryung Techno
Town Il

569-21 Gasan-dong,
Kumchun-gu

Seoul, Korea

Tel: +822.6675.8000

MALAYSIA

Henkel Malaysia

Lot 973, Jalan Kampung
Baru Hicom

Persiaran Tengku Ampuan,
Lion Industrial Park, Sek 26
Shah Alam, 40400 Selangor
Malaysia

Tel: +60.3.5192.6200

Henkel Malaysia

(M) Sdn Bhd., 88K-2,

Jalan Tun Dr Awang, Sri Bukit
Jambul

11900 Bayan Lepas

Penang, Malaysia

Tel: +60.4.6435244

Henkel Malaysia

(M) Sdn Bhd., Lot 8 & 10
Jalan Tukul 16/5

40000 Shah Alam
Selangor, Malaysia

Tel: +60.3.55191105

PHILIPPINES

Henkel Philippines

21/F, Asia Star Building,
2402-2404 Asean Drive,
Filinvest Corporate City,
Alabang, Muntinlupa City 1781,
Philippines

Tel: +632.859.3100

Henkel Philippines

2 Perfector Drive,

Sta Maria Industrial Estate
Bagumbayan, Taguig,
Metro Manila

1600 Philippines

Tel: +632.837.5898

Henkel Electronic Materials LLC
14000 Jamboree Road
Irvine, CA 92606
1.714.368.8000
1.800.562.8483

Across the Board,
Around the Globe.
www.henkel.com/electronics

@

SINGAPORE

Henkel Singapore

401, Commonwealth Drive
#03-01/02, Haw Par Techno Centre
Singapore 149598
Tel: +65.6266.0100

Henkel Singapore

Block 11, Kallang Place #07-10,
Kallang Basin Industrial Estate
Singapore 339155

Tel: +65.6297.1332

TAIWAN
10/F, No.866, ZhongZheng Road

ZhongHe City, Taipei County 235

Taiwan
Tel: +886.2.2227.1988

Henkel Taiwan

B-5F, No. 356 Sec 2,
Ching Nien Road
Feng Shan City
Kaoshiung, Taiwan
Tel: +886.7.776.2313

THAILAND

Henkel Thailand
Centralworld, 35th Floor
999/9 Rama 1 Road
Patumwan, Bangkok, 10330
Thailand

Tel: +66.2.209.8000

Henkel Thailand
40/14 Moo,

12 Bangna Trad Road
Bangkaew, Bangplee
Samutprakarn 10540
Thailand

Tel: +662.3120530.45

EUROPE

AUSTRIA
See Henkel Germany

BELGIUM

Henkel Belgium N.V.
Havenlaan 16

B-1080 Brussel, Belgium
Tel: +32.(0)2.42125.55

BULGARIA

Henkel Bulgaria E.O.O.D.
Business Park Sofia
Block 2, 4th floor
BG-1715 Sofia, Bulgaria
Tel: +359.2.9151010

CZECH REPUBLIC
Henkel CR, spol. s r.o.
U Pruhonu 10

CZ-170 04 Praha 7
Czech Republic

Tel: +420.2.20101401

CROATIA

Henkel Croatia d.o.o.
Budmanijeva 1

HR-10000 Zagreb, Croatia
Tel. +85.1.6008.161

DENMARK

Henkel Norden AB, Copenhagen
Horskaetten 3

DK-2630 Taastrup, Denmark
Tel: +45.43.30.13.01

FINLAND

Henkel Norden Oy
Ayritie 12 A

01510 Vantaa, Finland
Tel: +358.020.122.311

FRANCE

Henkel Loctite® France

10, Avenue Eugene Gazeau,
BP 40090

F-60304 Senlis-Cedex, France
Tel: +33.0344.216600

GERMANY

Henkel AG & Co. KGaA
Gutenbergstrasse 3
85748 Garching, Germany
Tel: +49.89.92.68.0

HUNGARY

Henkel Magyarorszag Kift.
H-1113 Budapest

David Ferenc u. 6, Hungary
Tel: +36.30.9192884

ITALY

Henkel Loctite® Adesivi S.r.I.
Via Talete 56

20047 Brugherio (M), Italy
Tel: +39.039.21251

NETHERLANDS
Henkel Nederland B.V.
Brugwal 11

3432 NZ Nieuwegein, Netherlands

Tel: +31.30.607.3911

NORWAY

Henkel Norden AB

Box 6405, Etterstad
0604 Oslo, Norway
Tel: +47.2337.1520

POLAND

Henkel Polska S.A.
Domaniewska 41

PL-02-672 Warszawa, Poland
Tel: +48.22.5656200

ROMANIA
See Henkel Hungary

RUSSIA

RUSHENK

Bakhrushina Ul., 32, Building 1
RU-113054 Moscow, Russia
Tel: +7.095.7452318

SLOVAKIA
Henkel Slovensko s.r.o.
Zahradnicka 91 - P.O. Box 66

SK-821 08 BRATISLAVA, Slovakia

Tel: +421.2.50246402, 111

SPAIN
Henkel Iberica, S.A.
Pol. Ind. Alparrache

Camino de Villaviciosa, 18 y 20

28600 Navalcarnero,
Madrid, Spain
Tel: +34.91.860.90.00

SWEDEN

Henkel Norden AB
P.O. Box 120 80,
SE-102 22 Stockholm,
Sweden

Tel: +46.10.480.7500

SWITZERLAND
See Henkel Germany

TURKEY

Tirk Henkel Kimya Sanayi ve
Ticaret A.S.

Kayisdagi CadKaraman Ciftligi,
YoluKar Plaza D Blok

34752 Icerenkdy - Istanbul,
Turkey

Tel: 0090.216.579.4000

UKRAINE

POW Henkel Ukraine
Silver Centre

4, Lepse Blvd.
UA-03067 Kiev, Ukraine
Tel: +38.044.20145.77

IRELAND AND UK
Henkel Ltd.

Adhesives Limited
Technologies House
Wood Lane End,

Hemel Hempstead
Hertfordshire HP2 4RQ
Tel: +44.(0)1442.278000

Henkel United Kingdom
Station Road, Linton
Cambridge CB1 6NW
United Kingdom

Tel: +44.1.223.893.771

Except as otherwise noted, all marks used are trademarks and/or registered trademarks of
Henkel and/or its affiliates in the U.S. and elsewhere. ® = registered in the U.S. Patent and
Trademark Office. © Henkel Corporation, 2011. All rights reserved. 7045/LT-5722 (2/11)



