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Trend of the miniaturization of the power supply
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vantages of miniaturization
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Challenges for miniaturization

- High frequency switching
* Minimize the parasitics
= 3D power SoC
-GaN power device
= 3D power SoC
Control- Topology
- Heat exhausting
- Noise
Fabrication process
Reliability
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3D power SoC

Challenges
- High frequency switching
— Topology, Control
-Lower loss
— GaN
- Heat exhausting
—Silicon on Diamond
*Insulation-Isolation
— Silicon on Diamond
- Fabrication process

m) TSV?
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3D power SoC : high frequency switching
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Light load (low-current) Heavy load (high-current)

@ Regulating output voltage without PWM control
@ Higher efficiency

T. Yamamoto et al.,, Proc. IEEE PEDS, p.109, 2013.
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Control technology

Buck converter
Target voltage : 1.8[V]
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Boost converter
Target voltage : 6.0[V]
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Field programmable power supply array
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3-D stacking structure

Diamond Diamond
346K Si(heat source) 330K Si(heat source)
300K Si 300K Si 330K Si
Diamond Diamond
Si Si Si
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W. Yoshida et al., International Power Supply on Chip Workshop 2014, p.73, 2014.
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Impact of the TSV -- heat exhaustlng --
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Summary

3D stacked power SoC
Si-LSI with GaN power devices

TSV
Good heat exhausting
Good noise shielding
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