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Electric component mounting on low heat-resistant substrate using magnetic field
heating of microwaves
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Abstract
Microwave (MW) heating techniques have been paid attention by many technological researches and developers because MW
dielectric heating is selective and rapid. However, metals cannot be heated by the electric field because of the spark phenomenon.
We developed novel MW soldering system by using cylindrical cavity and single-mode TM ;1o mode that separate electric and
magnetic field distribution of MW. Furthermore, we developed a novel short-time melting technology for solder paste using MW
dielectric heating. In particular, we found that only solder paste on polyethyleneterephtalate (PET) substrate can absorb MW
energy, and can be melted without damage on the substrate using the developed system. Furthermore, we succeeded in mounting
a temperature and humidity sensor array using the novel MW heating system without damage to the electric component and

electric circuits of the device. The distortion of PET substrate was less than 0.01 %.
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Fig. 1: Conventional (left) and novel (right) mounting processes.
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Fig. 2: Simulation of electric field (left) and magnetic
field (right) distribution in the cavity.
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Fig. 3: MW heating system.
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Fig. 4: Photo of solder paste before MW heating (left)
and after MW heating (right).
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Fig. 5: Temperature of solder pattern (black line) and
PET substrate (red line) by MW heating on PET

substrate. The area of solder patternis 1 x 1 cm2.
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Fig. 6: (a) Photo of sensor. Photo of closeup solder
paste (b) before MW heating and (c) after MW
heating (bottom). White bar is 1 cm scale.
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Fig. 7: Temperature of sensor (black line) and PET
substrate (red line) in-situ mounting sensor by MW

heating.
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Table 1 Room temperature and humidity of sensors.

Temperature Humidity
Sensor .
[C] (%]
SHT-35 2 23.6 53.3
SHT-31b 24.0 50.0

a Reference. P Component by MW heating.

Table 2 Properties of substrate temperature and

heating time, and distortion of PET substrate by

conventional and MW heating.

. Substrate | Heating | Distortion
Heating .
temp. time of PET
process )
[C] [s] (%]
Conventional >170 > 300 0.2
MwW 30a <3 0.01

aTemperature didn’t change by MW heating.
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Fig. 8: (a) Photo of a thermo-hygro sensor sheet made
by MW heating. (b) Thermography of a thermo-hygro
sensor sheet before MW heating (top) and in-situ MW

heating on PET substrate (bottom). White bar is 1 cm.
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Fig. 9: (a) Photo of a thermo-hygro sensor sheet made
by MW heating. A closeup photo is a thermo-hygro
sensor. (b) Images of humidity (left) and temperature
(right) mappings during holding a hand above the

sensor sheet. White bar is 1 cm.
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