2015年　12th annual 3D ASIP Conference
Koyanagi and Ramm win 3DIC Pioneering Award

URL
https://eps.ieee.org/component/content/category/11-awards.html
[image: ]
[image: グラフィカル ユーザー インターフェイス, テキスト

自動的に生成された説明]
[image: ]



URL
https://sst.semiconductor-digest.com/2015/12/koyanagi-and-ramm-win-3dic-pioneering-award/
[image: ]
[image: ]
image1.png
7\ iSEE

&-r; ELECTRONICS
O PACKAGING

Nt SOCIETY




image2.png
2020 - Mitsumasa Koyanagi and Peter Ramm
“For pioneering contributions leading to the commercialization of 3D wafer and die level stacking packaging”

Mitsumasa Koyanagi's and Peter Rammr's effots in developing, demonstrating, and commercializing 3D integrated circuit (3DIC) integration
processes have played a key role in enabling ever-smaller yet more-powerful devices especially important to mobile communications. 3D
integration and packaging involves stacking silicon wafers and interconnecting them vertically so that they behave as a single device, which
achieves performance at reduced power and with a smaller footprint than conventional 2D processes. Koyanagi succeeded in fabricating 3D
stacked image sensor, 3D stacked memory, and 3D stacked microprocessor test chips using through-silicon vias (TSVs) for the first time. He also
demonstrated a four-layer stacked image sensor with quarter video graphics array resolution, a four-ayer stacked multicore processor, and a four-
layer stacked heterogeneous image sensor with extremely high frame rate. Ramm developed and patented 3D integration approaches with
particular focus on die-to-wafer stacking, using low-temperature bonding and vertical integration of IC devices with TSVs, and demonstrated a
‘complete industiial 3DIC integration process. He also published results on key processes such as 3D metallization including robust INC.
interconnections and on advanced sensor applications of 3D heterogeneous integration

An IEEE Life Fellow, Koyanagi is a Senior Research Fellow at Tohoku University, Sendai, Miyagi, Japan.
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Koyanagi and Ramm win 3DIC Pioneering Award

By Dr. Phif Garrou, Contributing Editor

At the 121 annual 3D ASIP [Architectures for Semiconductor Interconnect and Packaging] Conference, sponsored by RTI Int, in
Redwood City CA last week, Professor Mitsumasa Koyanagi of Tohoku University and Dr. Peter Ramm of Fraunhofer EMFT
were the conference’s first recipients of the “3DIC Pioneer Award”.

Conference Chair Dr. Phil Garrou from Microelectronic Consultants of NC commented, “Since we are now more than a decade
into the concerted effort to commercialize 2.5 and 3DIC technology it seemed appropriate to look back and document who
actually led the way in this technically challenging effort. After significant study, we are convinced that the research groups in
Tohoku University and Fraunhoffer — Munich were not only the first in the field, but also have continued their studies to this day
to help commercialize this important leading edge technology.”

Professor Koyanagi (left) and Dr. Ramm (right) accept SvDIC Pioneering Award from conference chair Garrou.

Profesor Koyanagi's work started back with his seminal paper “Roadblocks in achieving 3-dimensional LSI” presented at the
Symposium on Future Electronic Devices in 1989. His 1995 paper “Three dimensional Integration Technology Based on a Wafer
Bonding Technique Using Micro Bumps” showed a process sequence similar to todays TSV etch, thin and bond for an image
sensor circuit.




image5.png
Dr. Ramm began his work in the early 1990s in collaboration with Siemens under the German sponsored R&D program “Cubic
Integration — VIC”. Their paper “Performance Improvement of the Memory Hierarchy of RISC-Systems by Application of 3-D
Technology,” which appeared in IEEE Trans on Components, Packaging and Manufacturing Technology in 1996 woke up the
larger community to the possibilities of using 3DIC. A key patent from that era was USP 5,563,084 “Method of Making a 3
Dimensional Integrated Circuits” which issued in 1996.




