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DNP Company Overview

DNP

Electronics

Life industrial

Package Printing (Food, Drink, medication)
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Ronen

Living decorative material
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Industrial material (Opt Film, Li battery. Ink ribbon)
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Information and Communication

Consumer Printing

Industrial Printing

Sales Ratio of each division

2009 Sales Total

Sales: 1,583B Yen
Operating Profit: 66.5BYen
Recurring Profit: 68.8B Yen



DNP Company Overview Electronics DNP

Metal, Glass Process

=1989
Start LCD color filter
Mass Production

Start Electronic product

-1961
Start Photomask production

Develop the leading mask

Silicon Process
-1958

Start Shadow Mask production

Paper Process
Established the company



MEMS Production Environment “Location DNP
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4 Kashiwa Chiba

L DNP R&D Center

>2001 Aug MEMS Sample Service Released
>2004 Oct MEMS Design Service Started
>2004 Nov Mass Production Service Started
>2006 Aug MEMS clean room completed
>2007 April MEMS team start

>2007 Summer 1st MP line started




Production Environment /New mass production line DNP

B New MEMS Mass Production Line

- 6 Inch. 8inch wafer equipment
- Separate clean rooms with class 10, 1000, 10000

- Install SMIF equipment for photo lithography process

Provide high quality samplé'and ass p/(édu,ction services



Production Equipment and Metrology DNP

*All equipments using wafer edge handling system
* 0.3~3mm thickness wafer can be handled.




DNP

Standard process S
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Volume

Surface-MEMS
CMOS BASE

MEMS

Customized process
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Inquiry of MEMS large scale wafer

DNP

6%

3%
37%

CY2006

The ratio of Inquiries

36% D6 s
64% m8" ¢
CY2009
—  SENSOR NON SENSOR — — TSV ]
@ ae s @ a5 o ae ¢

The ratio of 8inch inquiries are over 60% in 2009.

Especially, in the case of TSV,80% inquiries are for 8inch processes.

And sometimes there are some 12inch inquiries.
TSV application need for 8 or 12 inch processes,

Also MEMS non sensor processes is goinng to large scale wafer




P.O. numbers of MEMS large scale wafer

DNP

Transition of the ratio of P.0. numberes as a function of wafer diameter
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The peak of 6inch P.O. ratio is in 2006.

After that, 6inch ratio is decreasing, 8inch ratio is incresing rapidly



P.O. numbers of MEMS large scale wafer DNP

Normalized numbers of P.0. to DNP (@2003 PO as 1)

o6”
ms”

Compared with 6” and 8”, 8” P.0 numbers are increasing rapidly after CY2009.
Especially, P.0. numbers in 2010 are 3 times higher than that in 2009.



Huge market for MEMS DNP

MEMS huge market coming on _L _Mass production

-3 axis accelerometer / e

3 _a_lxis gyroscope Expand WW market Decreasing price
*Silicon microphone
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MEMS volume application has come.
Cost reduction and higher quality push using larger wafer and shrinking chip size.



Huge market for MEMS DNP

MEMS huge market coming on

WW Gyroscope Market
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MEMS Gyroscope Market will be expanded by Smart Phone application.
In 2015, Smart Phone application will occupy over 40% market.

Source by YOLE



Huge market for MEMS DNP

MEMS huge market coming on

Motion sensor Market
Million Pieces
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MEMS motion sensor market will be continuously being expanded to 2015.
Mass production for MEMS motion sensors are needed Large Scale Wafer Fabs.

Source by YOLE
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DNP

Issues of the Large Scale Wafer Production

- Thinned wafer handling => Wafer Support System
- SOl wafer cost and quality => SOl wafer supplier
- Film stress effect => Stress control process

- DRIE uniformity within wafer => Equipment vender

- Wafer level packaging process => Large scale wafer bonder



DNP

Wafer support system

Q Thinned down to 20um

%

Support glass: for thinned wafer handling

- Temporary

)
/ 4 adhesive

__________________________________

Support glass




DNP

8"SOl wafer problem

Supplier A : No good Supplier B : good

Si: active Si: active

Si: handle Si: handle

AFTER BOX ETCHING _

100722002 100722000

It was caused by a bonding process hetween active wafer and handle wafer.



DNP

DRIE Tilt Problem

New Process

Old Process
2
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Wafer diameter

Tilt angle

Tilt angle < 0.5 degree




DNP

Piezo resistive 3 axis accelerometer with using 8inch SOl wafer

Chip Size:0.92mm[]. <Chip numbers:over 20kp/w
Cost effective process even if commodities market.



DNP

Cross—Section for interposer with TSV

— "

TSV filled with Cu

X-Ray CT Image .
No Voids or Cracks



DNP

TSV interposa TEG sample with using 12 inch 500 u thickness wafer
/7 -

N

TEG Chip Size:7mmO. Chip numbers: 1236



DNP
Thinned 7-wafer Stack application with using 8"TSV technology

150pum I ¥

80um

Si substrate

By WOW Alliance o5
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DNP

COMPLEX

4 Sources form Micromachine Center,
MEMS/nano material Fine MEMS Project
- 2 Generation MEMS

Graminn (Integrated - complexed MEMS)
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shrinkage



DNP
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DNP joines G-device @BEANS Project .=>200mm MEMS
AIST Microsystem program => 300mm TSV



DNP

200, 300mm AUTO




DNP

Maskless lithography

Resolution 1um Grayscale lithography
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DNP

PE-TEOS (CVD)

200 - 200mm TEOS 1um 24wafer
Uniformity 2.5%
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200, 300mm wafer
< 200°C process




DNP

i DRIE300
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DNP
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More than moore

; 300mmMEMS

300mmTSV interposa
200mm Piezo MEMS SOCMEMS

DNP is developing 200,300mm Process for MEMS and TSV interposa.
DNP supplies high quality and low cost processes for our costumers.
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Thank you !

Mt. Tsukuba



