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Get the most out of your power module

Due to continuous rise in power density, coupled with higher operating temperatures and demand for improved reliability, packaging
materials are reaching their limits. The Heraeus Die Top System (DTS®) pushes those limits by combining copper wire with sinter

technology, whilst offering superior flexibility.

DTS® significantly improves the electrical and thermal conductivity, the reliability of the die connection and optimizes the whole
module performance. Additionally, it simplifies industrialization, maximizes the profitability and helps to bring the next generation

of power modules faster to market.

Key Benefits

Die protection to enable Cu wire bonding with high yield.

Pre-applied sinter paste & adhesive dot to simplify the
assembly.

Maximised profitability:

= Significant reduction of power derating or reduction of
chip size

*Picture: substrate layout by courtesy of Fraunhofer 1ISB

Best performance:

= Die current capability increases > 50% vs. aluminium wire

= > B0x longer lifetime vs. solder die attach and Al-wire on
system level

= Significant reduction of power derating or reduction of
chip size

= Enable higher junction temperatures of more than 200°C

= Superior robustness vs. other solutions (e.g. clips)



Perfectly matched materials system Superior flexibility

DTS® consist of: = DTS® s adaptable to most dies provided they have a
= copper foil with functional surfaces sinterable top metallization (e.g NiAu, NiPdAu or NiAg).
= pre-applied / pre-dried sinter paste = Tailored to customer specific designs.
= die fixation adhesive dots (optional) = Enables Wide Band Gap semiconductors and future high

temperature applications.

Copper honding wire —
W%\ 0 Outstanding reliability

Aluminum bonding wire

Silver plating on die

Wpdhplatne = Comparison power cycling capability on system level for

e o ateshe sintered die and copper wire (DTS®) and soldered die
and aluminium wire.

= Power cycling parameter:

Pre-applied sinter past Pre-applied sinter paste

Metal ceramic substrate
with silver plating

lload = 136A
ton = 1s
Teooling = 38°C
A Tj =125°C
Simplified industrialization
- pTS® pick and place:
. . . . . Probability Plot of Nf
— Delivery in wafer frame like semiconductor dies. Weibull - 95% €|
— Sinter paste already pre-applied on the copper foil
— Adhesive dots for the DTS® to remain in place prior to 08

> 50x
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sintering (optional).
= Die and DTS® are sintered together in one step using
standard sinter equipment.

1

Probability
B

= Use of wire bonding the most common and proven 0.1 % r
interconnect technology in electronics. ( ‘
= Same equipment covers all layout variances from pilot DTS® |
to serial production. - ,'”
= Faster implementation through Heraeus engineering ' 10000 100000 1000000
services. Nfin cycles
MSDS for relevant constituents of the DTS® (sinter paste, adhesive) are available upon request.
Heraeus and - cooperate in the field of Danfoss BondBuffer® technology. Heraeus DTS®
may be used under certain Danfoss and Heraeus IP rights. Details are set forth in a declaration to customers.
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The descriptions and engineering data shown here have been compiled by Heraeus using commonly-accepted procedures, in conjunction with modern testing equipment, and have been compiled as according to the latest factual
knowledge in our possession. The information was up-to date on the date this document was printed (latest versions can always be supplied upon request). Although the data is considered accurate, we cannot guarantee accuracy, the
results obtained from its use, or any patent infringement resulting from its use (unless this is contractually and explicitly agreed in writing, in advance). The data is supplied on the condition that the user shall conduct tests to determine
materials suitability for particular application. The Heraeus logo and Heraeus are trademarks or registered trademarks of Heraeus Holding GmbH or its affiliates. All rights reserved.

DTS® is registered in Europe and Japan. The logotype “Die Top System” is registered in Europe. BondBuffer® is a trademark of Danfoss Silicon Power GmbH. Danfoss and the Danfoss logotype are trademark of Danfoss A/S.
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