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Manufacturing and consulting company
. specialized in metal stamping
noeamt  NOgamigiken Co. Ltd.

Dies are not just equipment for mass production.
They are important tools for earning a profit.

Next Solution NOGAMI Www.nogami-gk.co.jp




r.J Nogamigiken Corporate profile

NOGAMI

€ Scope of business

€ Address

€ Employees

€ President & CEO
€ Capital

- Production of precision parts

- Production of precision stamping parts

- Design and production of stamping dies
and jigs

Headquarters 5-9-3, Meguro-honcho,
Meguro-ku, Tokyo, Japan

Ibaraki Plant  1136-3, Izumi, Hitachiomiya
City, Ibaraki, Japan

Headquarters: 3
Ibaraki Plant. 56 (as of September 2013)

Ryota Nogami
10 million yen
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Corporate history

NOGAMI

Aril 1970 Nogami Seiken established by Shinryo Nogami. REOEAERLS

March 1986 Changed the company name to Nogamigiken Co., Ltd. i ==
. S . Rocasd  TRLE/E

July 1987 Built Number 1 factory and started operation in Ibaraki Prefjya=s A
. . . ROER3004

July 1989 Built Number 2 factory in Ibaraki Pref. : ERERY Ia753v21

January 1992 Started the stamping products and stamping die design 1809001 | awez#Ees |  #EZREE

and production business. Supporting the  certification and regietration

. . . future of Japan

May 1997 Built Number 3 factory in Ibaraki Pref. 300 of Japan’s

September 1999 Obtained ISO 9002 certification. Monogz'ﬁ[ﬁ}f small

March 2001 Started the unitary jigs and services (design & manufacture and medium

October 2004
May 2009

October 2009
July 2010

October 2010

March 2011
November 2011

October 2012

April 2013

enterprises
Selected by the Ministry of
Economy, Trade and Industry
in 2009

in-house).
Obtained I1SO 9001 certification.

Selected by METI as one of the “300 of Japan’s Vibrant Monodzukuri (an art of making
goods) small and medium enterprises” (SMEs).

Adopted by METI as a company to receive a subsidy for product development of
Monodzukuri SMEs.

Adopted by JETRO as a company to receive the support service to export hopeful
products as exportation.

Adopted by METI as a company to receive a subsidy for SME’s R & D to develop new
technology.

Registered on the IGES as certificate of Eco Action 21.

Won an award of “Grand Prize for Excellent Manufacturer” in the mechanical parts field
by Nikkan Kogyo Shimbun.

Obtained approval for our “Business Innovation Plan” under the Act on Support for
Management Innovation by Small and Medium Enterprises.

Won an encouragement prize of “The 25th SME Excellent New Technologies and
Products”.



I‘.J Core technologies ~Ultraprecision grinding~
NOGAMI

Nogamigiken has worked on research in ultraprecision grinding
technologies for more than 40 years.

Our core technology is a precision of only five ten-

thousandths of a millimeter in parallel and squareness.

We realized a level that none of the most advanced machines in existence can
deliver by pursuing forming technologies of grindstones.




[m] Coretechnologies

NOGAMI ~Performance of NOGAMI brand~

We offer “precision jigs” with the highest precision of parallelism and

sqguareness in Japan serving as a reference for measurement and
processing work.

({(Master blocks)) {((Square blocks))

Precision of the entire edge: Squareness < 0.0015 mm,
Parallelism > 0.001 mm

Precision of squareness: < 0.0005 mm per 100 mm

((Customers))
We obtained 13 patents for 27 types
of SNG Tooling products. Our unique tgfcsttmxzﬁnauﬁm KURDDA
measurement technologies allow for a 2™ gee Too et He
guaranteed range that cannot be el
achieved by ordinary three-

dimensional measuring systems.
<<SNG Tooling series>>




FJ Scope of business

NOGAMI

“(’,’ Precision A of
'{\‘\a stamping [f
Precision parts business
(blades and parts) fields
Design and
Centere_d on produ%tion of
precision unitary

grinding stamping




l‘.J Main business 3: Precision stamping dies
nocami  and jigs ~Design & Production~

From jigs for use in research and development to
stamping dies for mass production

® Minimizes contamination and aluminum adhesion to dies.

® Maintains a smooth cut-surface free of burrs and deformation for
along period.

~Precisely stamping material with a minimum thickness of 0.005 mm~
((Aluminum sheet, t = 0.015 mm)) (TCP film, t =0.12 mm)) {((Lithium-ion electrode, t = 0.12mm))

@

[Conventional
dies]

[Nogami dies]




FJ Research and development activities (1)

NOGAMI
R RS

In 2009
Subsidy program for supporting prototyping and
product development of Monodzukuri SMEs (METI)

Project name: Prototyping and development of high-
functionality dies for ultraprecision
stamping of hard-to-process flexible
circuit boards

Period: From October 2009 to June 2010

Stamping: E




FJ Research and development activities (1)

NOGAMI

B Comparison of cross-section images of stamped
film substrates for liquid crystal devices

' In the substrate industry that requires increasingly smaller pitches,
' micron-sized fine burrs, contamination and microcracks caused by
+ deformation during stamping are the biggest cause of device

i malfunctions.

Competitor’s die: Initial state After 300,000 shots

Requires re-polishing
and maintenance

Nogami: Initial state After a million shots After 7.2 million shots
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NOGAMI

Research and development activities (1)

For a single die -
Monthly output: 900,000 shots
Annual output: 10,800,000 shots (900,000 shots x 12 months)

. Single
Maintenance Frequency per . Annual
Frequency per year | maintenance ,
frequency month maintenance costs
costs
Competitor | Per 0.3 million shots 3times 36.0 times 40,000 yen 1,440,000 yen
NOGAMI Per 7.2 million shots 0.125times 1.5times (1/24) 40,000 yen 60,000 yen
Annual maintenance frequency 1‘1’22?“5""”" yen
Competitor ol
36 times a T R S 120+
year “Need to have spare dies because of higher
maintenance frequency” 1001
80
NOGAMI 60
1.5times a * |
year 40
2 3 4 5 6 7 8 9 10 11 12 (Month) 200
0 Competitor NOGAMI

10
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FJ Research and development activities (2)

NOGAMI

In 2010
“Supporting Industry” program
(a grant provided by METI)

Project name: “Development of innovative stamping technologies
contributing to higher efficiency and lower costs for
forming glass epoxy substrates”

Supporting body: Hitachi Regional Technical Support Center
Period: From October 2010 to September 2011




FJ Research and development activities (2)

NOGAMI

“Development of innovative stamping
technologies contributing to higher
efficiency and lower costs for
forming glass epoxy substrates”

<& Problems in forming glass epoxy substrates

Processed area Processing methods Problems
Areas requiring less Stamping with dies | Whitening, burr, scratch
precision and quality and residue
Lead terminals and Cutting with routers | Decline in processing
other parts requiring efficiency resulting in
high precision higher costs
(1) Whitening (2) Whitening (enlarged view)  (3) Enlarged view of a shear surface

Whitening $
Burf———m . %"

ScratChe_ &
—

Residue Whitening




FJ Research and development activities (2)

NOGAMI
R RS

Conditions Ordinary die Optimum conditions | Cutting with routers

Image 1
(cross-

section) —— -

SU1510 15.0kV 13.8mm x150 BSECOMP 30Pa 300um

Image 2
(adherents)

L - 00
100&m Electronic microscope image 1 “m

Elecironic microscope image 1 Electronic microscope image 1

Residual silicon 1.13 % 0.19 % 0.22 %

ratio

We pressed a cross-section of just-stamped material on conductive adhesive tape and
analyzed the constituents of contaminants adhering to the tape to compare the residual
ratio of silicon (a main constituent of glass) as shown in the images above. In cutting with
routers, the ratio of contaminants is the same as that in processing under optimum
conditions, while being reduced to approximately one-sixth of that with an ordinary die.




[=) Examples of our products rep
NOGAMI ~Handheld punch~

((Uses))
* Prototyping coin-
type batteries

* Quality control of
electrode material

The world’s smallest

ular g .
poP ultraprecision die

god* ||
Handheld punch (with "~f“
visual check function)

® Long-life, sharp cutting edge
® High rigidity
® Lightweight, compact design

® Thorough measures against
contamination due to abrasion

Aluminum substrate for electrode (t = 0.015 mm)
15



I‘.J Examples of our products
Prototyping & low-volume production
NOGAMI ~Tabletop jigs~

ol Best-suited for work in
New? a glove box

Ultraprecision
electrode material punch

==kl

g 18

L]

ea— Cassette-type die accommodating
] a wide variety of products

w Punching shape:

= e i With a 0.2 mm radius or

‘ | more within a square of 50 mm
== | Punching force: Approx. 200 kg

Total weight: Approx. 10 kg

Dimensions: W 155 mm x D 260 mm
X H 269 mm 16




[=) Examples of our products

NOGAMI ~Cutting jig~

Accommodating products up
Gt .
Wil to 600 mm wide

Best-suited for prototyping.

Ultraprecision cutting jig ¢ ..

Equipped with a guide ruler and scale i B
< soira1 | P
| ‘ \,mlz L. .
51— e Cut surface of positive-electrode material
wg_i -
U’_ * Specification ‘
—— — giﬁéf_ P E‘é accommodating - Cross-
E———— —J% st Top view ==l sectional view

17



|‘.J Examples of our products Mass production

NOGAMI ~Stamping dies designed for production lines~
—

[Four-post die] [Double column die]

TP
il 4.
ol

18



r'J ~Evaluation and analysis~

NOGAMI
R RS

We offer “observation,” “evaluation” and “analysis” services
by use of a variety of in-house equipment

€ Microscope with 2500-fold magnification € High-speed camera (recording fast-
moving phenomena)

Normal plastic surface

€ Scanning electron microscope (SEM) € Elemental analysis (by energy
with 0.3-million fold magnification dispersive X-ray spectrometry: EDS)

P
Count cursor: -0.292 (0 counts) -

Full scale 73170

19



|‘.J Evaluation of stamping quality of positive-
NOGAMI electrode material

Lens Z250R:X500 Lens Z250R:X500

4 Top view

Reference:
‘Material: Positive-electrode material
for lithium-ion batteries
*Thickness: Aluminum sheet 15 um
Total thickness 130 pum

Lens Z250R:X250 Lens Z250R:X500

20



FJ Differentiating points from competitors

NOGAMI

1. Ultraprecision grinding technologies
In-house production of jigs that are used as master jigs even
by competitors

2. Technologies for production of precision blades
(41 years of experience since our foundation)
A wealth of expertise in material selection, thermal treatment,
blade edge shape and surface treatment

3. Development and design capabilities

Proposal and production of more than 3,000 tailor-made jigs
and dies

4. Ultraprecision assembly technologies
Assembly to an accuracy of 1 micron by using the five
human senses developed through grinding work

5. Production engineering capabilities
Suggestion of an optimum production system by utilizing
our expertise in metal stamping and die production

21
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NOGAMI

Services

1. Design and production of jigs
and stamping dies

2. Mass-volume stamping of
products (metal stamping)

3. Lending jigs free of charge

Feel free to contact us at:

Pectle Nogamigiken Co. Ltd.

NOGAMI

Address: 1136-3, Izumi, Hitachiomiya City, Ibaraki,
Japan

Tel: +81 (0)295-53-2188 FAX: +81 (0)295-53-1228

Mail sng@nogami-gk.co.jp

URL http://www.nogami-gk.co.jp

22
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