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What is “Heterogeneous Integration”?
Motivation of Heterogeneous Integration

ムーアの法則が頭打ちに 微細化によりDieコスト上昇

Heterogeneous Integration

ムーアの法則のスケーリングが遠い未来まで拡大する

解決策

出展：IEEE EPS HIR

Benefit
• より高いパフォーマンス
• より低いレイテンシー
• 小型化
• 軽量化
• 機能あたりの電力の低減
• 歩留まり向上によるコストの削減

2.5倍
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https://eps.ieee.org/technology/heterogeneous-integration-roadmap.html
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HIR（Heterogeneous Integration Roadmap）

出展：IEEE EPS HIR
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CHAPTER 1 : HETEROGENEOUS INTEGRATION ROADMAP – OVERVIEW
CHAPTER 2 : HIGH PERFORMANCE COMPUTING AND DATA CENTERS
CHAPTER 3 : THE INTERNET OF THINGS (IOT) 
CHAPTER 4 : MEDICAL, HEALTH & WEARABLES
CHAPTER 5 : AUTOMOTIVE
CHAPTER 6 : AEROSPACE AND DEFENSE
CHAPTER 7 : MOBILE
CHAPTER 8 : SINGLE CHIP AND MULTI CHIP INTEGRATION
CHAPTER 9 : INTEGRATED PHOTONICS
CHAPTER 10 : INTEGRATED POWER ELECTRONICS
CHAPTER 11 : MEMS AND SENSOR INTEGRATION
CHAPTER 12 : 5G COMMUNICATIONS
CHAPTER 13 : CO DESIGN FOR HETEROGENEOUS INTEGRATION
CHAPTER 14 : MODELING AND SIMULATION
CHAPTER 15 : MATERIALS AND EMERGING RESEARCH MATERIALS
CHAPTER 16 : EMERGING RESEARCH DEVICES
CHAPTER 17 : TEST TECHNOLOGY
CHAPTER 18 : SUPPLY CHAIN
CHAPTER 19 : SECURITY
CHAPTER 20 : THERMAL
CHAPTER 21 : SIP AND MODULE SYSTEM INTEGRATION
CHAPTER 22 : INTERCONNECTS FOR 2D AND 3D ARCHITECTURES
CHAPTER 23 : WAFER‐LEVEL PACKAGING (WLP)
CHAPTER 24 : Reliability
CHAPTER 25 : Additive Manufacturing & Additive Electronics for Heterogeneous Integration(3/12Review予定)

ハイライト部調査済み

https://eps.ieee.org/technology/heterogeneous-integration-roadmap.html
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Integrated Power Electronics Component
CHAPTER 10 : Integrated Power Electronics

出展：IEEE EPS HIR
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Integrated Power Electronics Component (IPEC)は下図で定義される

インダクターの上に、モジュールを構成する

部品を実装したインターポーザーを設置

• Chapter10は、≤48V/100Aにフォーカスしている

• 基本的なテクノロジーは、はるかに高い電力レベル
に適用可能

https://eps.ieee.org/technology/heterogeneous-integration-roadmap.html
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Heterogeneous Integration SiP Module
CHAPTER 21 : SiP and Module System Integration

出展：IEEE EPS HIR
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Silicon carbide (SiC) and Gallium-nitride (GaN) with driver, inductor, and capacitor

組み込みSiCモジュールの特徴
• 低い寄生インダクタンス
• 優れた高速スイッチング
• 低EMI

https://eps.ieee.org/technology/heterogeneous-integration-roadmap.html
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Sub-ns Testing for
Heterogeneous Integration GaN SiP

Electronics for the Future
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Outline
1. Research Background

2. Sub-ns Testing

3. SAR Time-to-Digital Converter

• Principle

4. Vernier SAR Time-to-Digital Converter

• Principle

• Verification

• Experiment

5. Trial using GaN Gate Driver

6. Conclusion
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https://www.rohm.com/products/gan-power-devices/gan-hemt-power-stage-ics/bm3g015muv-lb-product?utm_medium=pdf&utm_source=rohm&utm_campaign=66OP7367
https://www.rohm.com/datasheet?p=BM3G015MUV-LB&dist=rohmdocument&media=pdf&source=rohm&campaign=66OP7367
https://www.rohm.com/products/gan-power-devices/gan-hemt-power-stage-ics/bm3g007muv-lb-product?utm_medium=pdf&utm_source=rohm&utm_campaign=66OP7367
https://www.rohm.com/datasheet?p=BM3G007MUV-LB&dist=rohmdocument&media=pdf&source=rohm&campaign=66OP7367
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GaNパワーデバイス | 個別半導体 | ローム株式会社 - ROHM Semiconductor contactus (rohm.co.jp)

contactus (rohm.com)

日本語

商標ガイドライン | Mouser

Digi-Key Electronics合同会社

チップワンストップ

コアスタッフオンライン 

Mouser.com Digikey.com

You can get more information on our website Contact us by website

Buy

日本語

Evaluation Board

240W PFC

Reference Board 

REFACDC047Reference Design / 
Application Evaluation Kit | ROHM Co., Ltd.

REFACDC047リファレンスデザイン / 
アプリケーション評価キット | ROHM Co., Ltd.

REFLD002Reference Design / 
Application Evaluation Kit | ROHM Co., Ltd.

LiDAR

Reference Board 

REFLD002リファレンスデザイン / 
アプリケーション評価キット | ROHM Co., Ltd.

日本語

Other EVK Contacts : Akihiro.kawano@dsn.rohm.co.jp / 
Masato.uno@sal.rohm.co.jp

日本語

Adopted Products

ROHM’s EcoGaN has been adopted in the 45W Output
USB-C Charger C4 Duo from Innergie-
Innergie US (myinnergie.com)

Innergie - A Brand Of Delta Electronics 
(myinnergie.com)

ROHM GaN Power Solutions | ROHM Co., Ltd.

https://www.rohm.co.jp/products/gan-power-devices
https://www.rohm.co.jp/contactus
https://www.rohm.com/contactus
https://www.mouser.com/c/semiconductors/discrete-semiconductors/transistors/mosfet/?m=ROHM%20Semiconductor&technology=GaN
https://www.digikey.com/en/products/filter/transistors/fets-mosfets/single-fets-mosfets/278?s=N4IgjCBcoKwOwAYqgMZQGYEMA2BnApgDQgD2UA2iAMwwIBMVAHCALrEAOALlCAMqcAnAJYA7AOYgAvsQC0zaCDSQseIqQohGAFgBsIYjDARijBDD3EjATggtJ9oA
https://www.chip1stop.com/
https://www.zaikostore.com/zaikostore/
https://www.mouser.com/c/semiconductors/discrete-semiconductors/transistors/mosfet/?m=ROHM%20Semiconductor&technology=GaN
https://www.digikey.com/en/products/filter/transistors/fets-mosfets/single-fets-mosfets/278?s=N4IgjCBcoKwOwAYqgMZQGYEMA2BnApgDQgD2UA2iAMwwIBMVAHCALrEAOALlCAMqcAnAJYA7AOYgAvsQC0zaCDSQseIqQohGAFgBsIYjDARijBDD3EjATggtJ9oA
https://www.rohm.co.jp/reference-designs/refacdc047
https://www.rohm.co.jp/reference-designs/refacdc047
https://www.rohm.co.jp/reference-designs/refld002
https://www.rohm.co.jp/reference-designs/refld002
mailto:Akihiro.kawano@dsn.rohm.co.jp
mailto:Masato.uno@sal.rohm.co.jp
https://myinnergie.com/us/blog/rohms-ecogan-has-been-adopted-in-the-45w-output-usb-c-charger-c4-duo-from-innergie-a-brand-of-delta/
https://myinnergie.com/us/blog/rohms-ecogan-has-been-adopted-in-the-45w-output-usb-c-charger-c4-duo-from-innergie-a-brand-of-delta/
https://myinnergie.com/us/blog/rohms-ecogan-has-been-adopted-in-the-45w-output-usb-c-charger-c4-duo-from-innergie-a-brand-of-delta/
https://myinnergie.com/us/
https://myinnergie.com/us/
https://www.rohm.com/support/gan-power-device
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Thank you very much
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