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Development of Transfer Bonding Sheet Using Copper Nanoparticles
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Power devices are used in power converters such as inverters for electric vehicles and other applications,
and recently, SiC power devices capable of high-temperature operation are expected. On the other hand, the
solder bonding materials used in conventional Si power devices have poor heat resistance and are unsuitable
for SiC power devices, so metal nanoparticle bonding materials with high heat resistance are attracting
attention. In this paper, we report on the development of a transfer bonding sheet that enables low-
temperature bonding (below 250°C) using copper nanoparticles manufactured by our company. Specifically,
by examining the glass transition temperature and concentration of the binder, we were able to create a

transfer bonding sheet that can stably obtain a shear strength of 70 MPa or more at a bonding temperature
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Fig. 1 SEM and TEM image of Copper nano particles.
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Fig.2 Development overview of transfer bonding sheet
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Table 1 Paste compsition

Binder

Paste Composition Glass transition

temperature

Copper nanoparticles
Acrylic binder A
A 45°C
Reducing agent

Terpineol

Copper nanoparticles
Acrylic binder B
Reducing agent

Terpineol
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Table 2 Paste compsition

Binder
Paste Composition

concentration

Copper nanoparticles
Acrylic binder B
Reducing agent

Terpineol

Copper nanoparticles
Acrylic binder B
Reducing agent

Terpineol
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Fig. 3 Heating pattern in bonding test
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Fig.4 Microscope image of paste A dry film.

Imm

Fig. 5 Microscope image of paste B dry film.
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Fig. 6 Microscope image of SiC and release film after

transfer
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Table 3  Shear strength measurement results of transfer

bonding sheet
Shear
Bonding
Paste Sample o strength
conditions
(MPa)
1 >79.3
250°C
2 >79.3
10 MPa
B 3 . 41.9
4 > min 37.9
@N»
5 58.6
1 >79.3
250°C
2 >79.3
10 MPa
C 3 . >79.3
5 min
4 >79.3
@N>
5 >79.3
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Table 4 Cross sectional observation results of bonded
sample using paste B.
Pattern 1 2
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Fig. 7 Surface segregation image of free binder
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