HONDA FOUNDATION

2-6-20, Yaesu, Chuo-ku, Tokyo 104-0028 Japan
Tel +81-(0)3-3274-5125  Fax +81-(0)3-3274-5103  http Jlwww hondafoundation.jp/en/

January 2019
Request of Nomination for 2019 Honda Prize

Dear Sir/Madam,

Since its establishment in 1977, the Honda Foundation has been engaging in contribution towards
“the creation of a truly humane civilization™ by utilizing “ecotechnology™ through the activities
including awarding of the Honda Prize, hosting international symposia / colloquia, and implementing
the Honda Y-E-S Award grant for students in the field of science and technology in Asia.

Since its inception in 1980, the Honda Prize has been awarded to an individual or a group annually
who contributes towards the development of science and technology and society along the vision of
“ecotechnology” from all over the world with 10 million yen as supplemental prize.

- =

We will again proceed with the selection of the 40th laureate of the Honda Prize 2019
We would be therefore very much appreciated if you could nominate a candidate.

The eligibility for candidates is as follows:

¢ An individual or a group, irrespective of nationality, who has achieved distinguished
contribution toward the development of science and technology and society along the

vision of “ecotechnology”

@ Achievements should be not only narrow scientific / technological new discoveries and
inventions but also be served to the improvement of people’s lives around the world
from the view point of entire processes that would bring out, apply, or share solution
for facing problems

@ Target fields include the broad range of related scientific fields such as mechanical

/ electronic / space engineering, chemical, physics, bioscience, agriculture, economics and

medicine. It also includes an individual 7 a group in interdisciplinary research areas
— e

The laureate will be determined through a series of deliberations by multidisciplinary
selection committee.

Please use the attached form and return it by no later than Marth 15th 2019, by fax to

Note: Please read the nomination guide thoroughly then consider a candidate from a variety of fields.

Thanking you most sincerely for your kind cooperation.

Yours faithfully,
W A
Hiroto Ishida

President, Honda Ifoundation

Enclosures: “The Honda Prize 2019 Nomination Form”, “2019 Honda Prize Nomination Guide”,
“2017-18 Honda Foundation Annual Activity Report” , “Advertisement feature from “Nature'
(20/27 December, 2018) 7
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ADVERTISEMENT FEATURE

Flash memory inventor wins
2018 Honda Prize

PROFESSOR FUJIO MASUOKA honored for fundamental contributions to computer engineering

Integral to the digital cameras, washing
machines, smartphones, and USB
memories that make our lives easier is

a tiny semiconductor chip called a flash
memoaory. Its inventor, Fujic Masuoka,
professor emeritus of Tohoku University,
has been awarded the 39th Honda Prize

in recognition of his invention of the
technology that realized large-capacity,
nonyolatile memaries. The prize is also a
tribute to his enormous contribution to the
acceleration of technical advancement and
fostering young engineers in this field.

The Honda Foundation was established
in 1977 through the generosity of Soichiro
Honda, founder of Handa Mators, and his
brother Benjiro. Since 1980, it has given an
annual prize to individuals or groups who
have shown outstanding achievements
in eco-technology development. "Today,
flash memory diffusion allows for more
compact |T devices, and reduced electricity
consumption,” a spokesman for the
foundation explained. The award ceremony
was held in Tokyo on 19 November, 2018,

Masuoka's passion and persistence
aliowed him to foresee the future market
for semiconductor-based memories. Since
the 1970s, DRAM (dynamic random access
memory) has been the main medium for
storing data and programs on computers
because of its reading speed and unlimited
rewriting capacity. But recorded data is
automatically erased when the power is shut
down, so it is calied a 'volatile memory'.

By contrast, a ‘nonvoiatile memary’,
written onto magnetic media such as hard
disks, can retain data even when the power
is off. Usabilbty of nonvolatile semiconductor
memory was far better, but Masuocka saw

Advertiser retains soaig

responsibabity

aneed to replace magnetic memories and
bring down the price of storage.

A nonvolatile semiconductor memory
cellis typicaily made of a silicon substrate
comprising source and drain electrodes and
topped with a floating gate, covered by an
insuiation film to trap and retain electrons.
By charging and discharging electrons to and
from a floating gate, the cell can record and
erase data. The technology was around as
early as the 1960s, but its reliability was poor.

Soon after obtaining a doctoral degree
at Tohoku University, then joining Toshiba's
Research and Development Center in 1971,
Masuoka invented a more reliable structure
by adding a controt gate above a floating gate,
which later became the main mechanism for
semiconductor-based memories.

But, like other semiconductor
manufacturers, Toshiba put all its efforts
on DRAM development. Masuoka and his
colleagues were no exception, devoting their
working hours to upgrading DRAM products,
but working on nonvolatile semiconductor
memory technelogies in their spare time.

In 1280, Iniei announced the world's first
nonvolatile, electrically rewritable memory
chip, but it was made of two transistors for
each bit and Masuoka didn't see a future
due to high cost and low capacity. He then
fit upon the idea of erasing all bits in blocks
- like a camera flash — and rewriting on a
per-bit basis by using only a single transistor.
That mechanism allowed him to drasticatly
downsize the cell, while increasing the
capacity and reducing the cost by 75% or
more. in 1984, Masuoka published a paper on
the world's first ‘'NOR' flash memory.

in 1987, Masuoka announced another
technology called NAND flash memory.

foer content

By redesigning cell arrangements of
NOR flash memory, hus team eliminated
space between cells and increased the
density to make the chip more compact
and capacious. Currently, NAND chips
dominate the world's flash memory market,
and applications have diversified from
digital cameras to solid-state drives as
a replacement for hard disk drives. Even
3D NAND flash memaories have recently
emerged for use in smart phones.

Masuoka recalls his ideas were often
dismissed as "dream-like projects,” but he
was undaunted. He continued to pursue next-
generation semiconductor technologies even
after he left Toshiba and became a professor
at the Research Institute of Electrical
Communication at Tohoku University. In
2007, he retired from the university and was
made a professor emeritus.

In 2004, Masuoka also baecame the
director and chief technolagy officer of
Unisantis Electrenics (Japan), now Semicon
Consulting, where he has been working to
make planar transistors for integrated circuits
cylindrical to meet growing demand for
smatler chips with more capacity. The design,
which Masuoka conceived as early as 1988, is
called surrounding gate transistor (5GT) ~— a
siticon pitlar surrounded by insulation films
and gate electrodes.

Masuoka is renowned as a strict and
excellent mentor for young engineers. “The
most important thing for a scientist is to get
in the habit of thinkirng from the fundamental,
and take responsibility for the results,” he said.

weww hondafoundation jp/en



"Make people happy with technology."

~—This vision is the legacy of our founder, the late Soichiro Honda.

The Honda Foundation was established in 1077 by donations from Honda Molor's founder
Soichiro Honda and his younger brother Benjivo.

Although the rapid teclinical innovatiorn in modern society has achieved high economic growth
and dramatic prosperity, bringing revolutionaty changes in our fives, it has created serious and
complex issues such as environmental destruction, pollution, urban concentration, population and
faad issues, and growing conscivusness-gap between nations and races.

In order ta provide the oppertunity for scholars, researchers, and specialists to meet together and freely discuss the present state
and the {uture of our civilization, the Foundation sponsars international exchange, symposia and study groups, offers prizes and
awards for the promaotion of research, education and other such acrivitias, carries on its ows study and research utilizing the
achevements of modern civilization, thus aims to contribute toward the creation of a truly humane civilization.
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Soichiro Honda

What is Honda Prize?

The Honda Prize is an international award that acknowledges the efforts of an individual or group who contribute new ideas
which may lead the next generation in the fieid of ecotechnology. The Honda Foundation has given one award every year for
a variety of research results.

The Honda Prize does not merely consider scientific and technological achievements from the viewpoint of new discoveries
and inventions; it also takes into account entire processes that would bring out. apply, or share new frontiers in ecotechnology
and a broad range of related scientific fields. Supporting top runners in science and technology who have created new value
is our first step towards helping to solve the problems we ave directly faced with. From this point of view, we a( the
Foundation want to put a spotlight on achievements in a variety of fields based on a wide perspective in the furure,
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List of Past Laureates of Honda Prize
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Honda Foundation

“l reached where | am now just through technology. If we really can solve

problems with technology, then I definitely want to be of some use.”
(Soichiro Honda, the founder of Honda Motor Company)

Honda Foundation was established in December 1977
by donations from the founder of Honda Motor Company
Soichiro Honda, and his younger brother, Benjiro
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E-mail to h_info@hondafoundation.jp or Fax to +81 3-3274-5103

The Honda Prize 2019 Nomination Form

Date:
Nominator
Name : Affiliation, Title :
Address :
E-MAIL :
TEL : FAX :

Name of Informant (if you are not registerd nominee by Honda Foundation)

Nominee

Name

Nationality, Date
of Birth

Affiliation, Title

Academic Area

Address :

Contact
Information E-MAIL °

TEL : FAX :

Biography

Honors / Awards
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Details of Nemination

Title of
Achievements

Problems to solve

Utilized * Paradigm Shift - Sustaibability
ecotechnology V1 ) . Life F .
(Mark an item) nnovation tie Frontier

Details of contribution toward the development of science and
technology and society along the vision of “ecotechnology”

Achievements




Details of Nomination

Contributions
by each stage

* Describe what the nominee and his/her/their achievements contribute at
each phase.

Invention/ Discovery

Application / Development

Prevalence at General Level

* Please keep the form within three pages and Do Not add extra page




