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Development of Die-attach Materials Having Low Sintering
Temperature for Power LED Packages
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Abstract:

Although silver nanoparticles (AgNPs) can be sintered at low temperatures than bulk silver due to the size effect,

they show the high melting point as bulk silver once they are sintered. For die-attach materials, AgNPs can be used

at low sintering temperatures and show high reliability, especially thermal durability. Utilizing our dispersion

technology derived from rubber and elastomer compounding technology, we developed a die-attach paste for LED

packages. The newly developed paste can be sintered at 150 °C and be applied for flip-chip type LEDs because the

paste hardly generate overflow beyond the chip edges.

Keywords:

die-attach material; light emitting diode; low-temperature sinterable; Ag nanoparticles; minimized-overflow;

Hansen solubility parameter; semiconductor device; high reliability

1. %8

Il

AR ZGRICEER - BT AL OB S Z A TY
% LED B TH 205, ZOHNHITH 6N TS
LED /Sv 7 —Jid, M1DL) RiEr—KkyTd
5o BHIAZETIE, LWL WILEZH2720I0KE
HEZATEBNA/87— LED LIRS L DA%
{EDLNTV52Y, LED FFDOFEIPKREL LD HE
TRBEERIC R Do S D728/ 1 37 — LED #
FEBUCEAET DB EC 280C 2R 54
T3 (AuSn) I FAZ—WIZHEDbIL TS, ITA
7ECIIM B ORISR & BEE AR L TG T 57020, B
BIEERIAZORBE L) ELRETLLEDND L,
o Ty MIRAICHEA AT < 72 V) MM AR
ENDIEID, EEEFCOIARXINDEEL LA,

DA AT YT FuT I FFuT
e £ 111
/ /
iR ‘ E ‘

Figure 1. Typical LED packages of face-up
chip type (left)and flip-chip type (right).
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Figure 2.

Cross-sectional views from the point of view of

“overflow” beyond the edges of LED chips. On
heating, since solder melts and shows high surface
force, it hardly overflows. On the other hand, silver
nanoparticles paste has organic solvent with low
surface force and it often overflows.
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Table 1. Target level of die-attach material for flip-chip type LED usage.
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Figure 3 Designing and decisive factors of silver nanoparticle paste for LED usage.
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Figure 4.

Cross-sectional SEM image of a LED chip
die-attached on a lead frame with the developed silver
nanoparticles paste.
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Figure 5.

Optical microscope photss of pastes printed with a
die-bonder and LED chips mounted on the pastes.
Before shear strength test (left side of each photo) and
after test (right side of each photo).
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Figure 6.
Temporal variation of diameter printed on a lead frame
with a die-bonder.
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