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Abstract

Output power of optical semiconductor devices, for example, light emitting diodes, laser diodes, is recently

getting higher and higher according to enlarging applications. It is important to improve heat dissipation of the

devices because heat given off from semiconductor chips deteriorates the devices. Therefore, we have developed

silver sinter pastes as jointing materials, which can show high thermal conductivities and low temperature

sinterability, for high-power devices. A newly developed silver nanoparticle-based paste in this study can be sintered
at temperatures of lower than 200 °C and shows a high thermal conductivity of 240 W/m-k. It is suitable for

high-power optical semiconductor devices because it also has a good printing property for airpowered dispenser and

a high joint strength of 100 MPa.

Keywords: Silver sinter paste; Low-temperature sinterability; Thermal conductivity Ag nanoparticles; Optical

semiconductor device; Light emitting diode; Laser diode

1. #%

il

TR, B - B4 - KL 22 ERE LT,
IR - HOBST 2 BBk (58644 4 — F i LED.
L—=H—=5 44— K LD) BENOESHR D EHE
I1ZH#EA TV 5, Figure 1 — M0 2 G384k 8w 7 —
VO R IRY o BT v THEMI A T
FSNTEBY ., R T v THhOFAET LIS
MENS L CTERBIREA S NG, ik, v 7 R
b LENS Ui & L TR TE 2287 =7
INAREDRELBENTHLD, L) HHNEELT
DICKERIRE) - HEMILDSED SN TWE DS, B
Ty TOFRBPRKEL LY F vy TRBIZETETE
M 7% 5o GBSy 7 — T D) & FFamid et
BRI/ SN D720, BEMOBRESR (EME) X
WO THEMR I NS,

S ONEART v TOREEIZIEET T
A 72Au80/Sn20wt % (il 17280C) 2°% L Hw o T
VB, BRERIFHRIC L DR E Y, KO
Au80/Sn20wt % TII57W/m K& 72 5V, 72, &9 ¢
T A D BREZR L Z Ll EE 2123 3R
PO L TEERE REL LTS Lok, HEaRE
RMEE O LA SNV OBEN L FETIE
%\

LTl Sl R ORIRBEREZ FIH L7256
MORELH#ED TED, &ES /WM TIEH A X5)

FAZE D, F A= P A X TREDDE R B
L ERIRARE & TRLSAME T35 2 LI —mIc & <A
ENTWVDY, BERERIZ NV 27 EEOBEIZR Y 1ZA
PO LD e ERA IR S iz, AL,
POBNBMEEZ IR, & 510, FITBRERIH
420Wm K& IEF @720, BGOSR
BAEOHEH (FA7Z - HEEHER) CIEBART
BEZ2 i VAR 2 RS 0 AHTIE, Stk
Y TOEEMETHAEZ EO T XM/ HTHEH
FlowMetal®|Z D\ Tih~R 5,

A F g I DA — _:4-\
— XEWHFoT
J R
/] «— EaH

[ | e— a4

e AT

Figure 1 Typical optical semiconductor package
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Table 1 Target of silver nanoparticle-based jointing materials for high-power optical semiconductor usage
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Figure 2 Designing and decisive factors of silver nanoparticle-based jointing paste for high-power

optical semiconductor usage
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Figure 3 Shear strength of silver nanoparticle-based
joining pastes
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Figure 4 Cross-sectional SEM images of the sintered
silver layers: a) previous work; b) this work
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Figure 5 Thermogravimetric curves of the silver
nanoparticle-based jointing paste
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Figure 6 Optical microscope photos
of dispensed dots; a) initial;
b) after 24000 shots
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Figure 7 Variation of dot diameter dispensed
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