Gerie]

Press Release

August 8, 2018

Henkel's Latest Innovation Overcomes Performance and Processability Challenges
of Traditional Materials

High Thermal, Semi-Sintering Die Attach Paste
a Breakthrough for Emerging Package
Performance Requirements

Irvine, CA — Henkel has developed and commercialized a novel series of die attach
materials to facilitate package-level sintering, addressing the regulatory challenges of
high-lead solders, thermal conductivity drawbacks of conventional die attach pastes,
and processability shortcomings of traditional sintering products. The patent-pending
LOCTITE® ABLESTIK® ABP 8068T portfolio includes high thermal, semi-sintering
die attach pastes that offer simplified processing, and best-in-class thermal and
electrical performance with robust reliability for today’s high power density devices.

The expanded functionality and shrinking dimensions of devices within mobile,
datacom/telecom, consumer and automotive applications are driving increased
power densities and resulting in the need to manage heat dissipation more
effectively. The use of thermal interface materials provides this relief at the board
and component level, but more capable solutions at the die level are an important
piece of the holistic thermal management equation.

“Historically, solder has been the predominant solution for high thermal and electrical
performance,” explains Raj Peddi, Henkel Market Segment Head for Wirebond IC
Packaging, “but its impending phase out due to environmental legislation is driving
the need for alternative materials. Other approaches such as conventional high
thermal die attach adhesives and pure silver sintering products are also less than
ideal because of interfacial contact limitations and processability challenges. For
these reasons, Henkel developed the LOCTITE ABLESTIK ABP 8068T series of
semi-sintering die attach materials which combine high thermal conductivity, robust
reliability and simplified manufacturing processes.”

Henkel's new high thermal, semi-sintering die attach adhesives provide a lead-free

alternative for die attach within high power density semiconductor packages.
LOCTITE ABLESTIK ABP 8068T series materials can be implemented using
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standard processes without the need for high pressure and temperature, as is the
case with conventional silver sintering materials. Because the novel die attach
pastes form an interpenetrating network of sintered silver (Ag) and resin, they
establish excellent contact with the interface for void-free bond lines to achieve
outstanding thermal conductivity and result in good thermal cycling performance.
LOCTITE ABLESTIK ABP 8068T series materials are a drop-in replacement solution
for standard die attach applications, can be cured with nitrogen or air, and have
robust adhesion on a variety of surface finishes including silver, copper, nickel-
palladium-gold and gold.

Other attributes of LOCTITE ABLESTIK ABP 8068T series materials include
applicability on a wide range of die sizes up to 5 mm x 5 mm; excellent thermal
performance with bulk thermal conductivity up to 110 W/m-K and low in-package
resistance of about 0.5 K/W for silver, copper and nickel-palladium-gold lead frames;
and broad workability that includes consistent dispensing up to 24 continuous hours,
open time of two hours and stage time of as long as four hours.

“Truly, for high power density semiconductor packages, this is the solution
manufacturers have been seeking,” says Peddi, noting the material’s combination of
performance, reliability and processability. “For packaging specialists that want a
lead-free replacement for solder that doesn’t require expensive or complicated
processing, yet ensures equal or better performance as compared to conventional
materials, the LOCTITE ABLESTIK ABP 8068T portfolio delivers.”

For more information, VISIt www.henkel-adhesives.com/electronics and/or register to
attend a free August 22" webinar to learn more about market trends and how the
semi-sintering material is addressing new requirements.

About Henkel in North America

Henkel operates across its three business units — Adhesive Technologies, Beauty Care and Laundry
& Home Care — in North America. Its portfolio of well-known consumer and industrial brands includes
Schwarzkopf® hair care, Dial® soaps, Right Guard® antiperspirants, professional hair care brand Sexy
Hair®, Persil®, Purex® and all® laundry detergents, Snuggle® fabric softeners as well as Loctite®,
Technomelt® and Bonderite® adhesives. North America is an important region for Henkel: With sales
of around 5.8 billion US dollars (5.2 billion euros) in 2017, North America accounts for 26 percent of
the company's global sales. Henkel employs more than 9,000 people across the U.S., Canada and
Puerto Rico. For more information, please visit www.henkel-northamerica.com.

About Henkel

Henkel operates globally with a well-balanced and diversified portfolio. The company holds leading
positions with its three business units in both industrial and consumer businesses thanks to strong
brands, innovations and technologies. Henkel Adhesive Technologies is the global leader in the
adhesives market — across all industry segments worldwide. In its Laundry & Home Care and Beauty
Care businesses, Henkel holds leading positions in many markets and categories around the world.
Founded in 1876, Henkel looks back on more than 140 years of success. In 2017, Henkel reported
sales of 22.6 billion US dollars (20 billion euros) and adjusted operating profit of around 3.9 billion US
dollars (3.5 billion euros). Combined sales of the respective top brands of the three business units —
Loctite, Schwarzkopf and Persil — amounted to 7.2 billion US dollars (6.4 billion euros). Henkel
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employs more than 53,000 people globally — a passionate and highly diverse team, united by a strong
company culture, a common purpose to create sustainable value, and shared values. As a recognized
leader in sustainability, Henkel holds top positions in many international indices and rankings.
Henkel's preferred shares are listed in the German stock index DAX. For more information, please visit
www.henkel.com.

Photo material is available at www.henkel-northamerica.com/press
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