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We developed heat resistant joint material only using base metals (Cu and Sn) mainly for power semiconductors’
assembly. By sophisticated control of Cu-Sn Intermetallic Compound (IMC) forming procedure, the joint region
after sintering has IMC skeleton structure to provide robust and stable joint characteristics. The key components
of the developed material are fine particles of Cu source and IMC source. The IMC source contains 8wt% Cu and
92wt% Sn. Re-melting point of the joint material (preform-sheet and paste) can be above the sintering temperature.
Even using Sn rich component (IMC source), the evaluation indicated no whisker In joint area after TCT 1,000
cycles (-55~+175°C) and no allotropic transformation of Sn (between a-phase and pB-phase). The joint test using
IGBT, SIC and GaN, we confirmed the joint structure keeps its initial condition even after 1,000 cycles TCT
without critical cracks/delamination/voids. The joint material (we call it Intermetallic Compound Composite;
IMCC) is not only for power semiconductor die attach but also for MEMS device encapsulation.
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Estimation By several database*
IMICC material Properties |/ ST
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(uﬂ cm} 12.2 11
Thermal CDI’IdUEtIVIt‘}-" 40~50 308 27 gos 341 704 .27
(W/m - K) 65.7 ' | | 55

* http://www.geocities.]p/sato5fu/staticmechaprop.htm
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Joint material stays stable after
1 000cycle Thermal Cycllng Test (-40 °C ~ +200 °C)
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Two steps sintering for large die
Main Sintering
Main-sintering 260°C 90sec.
260°C x 60-90sec. (N,)
. . de- i
Pre-sintering > (Formic Acid or N,) € c‘(’::)z:;‘s‘m"
200°C x 3min.
> =min 0.05MPa*
(N,)
Ni/Au back metal
IMCC paste [si die (9mm X 12mm X 370um) Main Sintering

Cu substrate (15mm X 20mm X 1010 pm)

260°C 60sec.
(Formic Acid)

* 0.5kgf/1.08cm?2=0.46kgf/c

m?2=0.05MPa

Large Si die attachment by IMCC paste for thin joint thickness
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