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at the outset of World War 1. Later employed as a naval training vessel before the 18,700 m3 rigid

airship was dismantled in Aug 1916 at Jiiterbog.
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Courtesy of Mitsubishi Aircraft Cooperation
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Nose Landing Gear

We are developing the following systems;
1. ATA3210 MLG,

2. ATA3220 NLG,

3. ATA3230 Extension and Retraction,

4. ATA3240 Wheel and Brakes,
5

. ATA3250 Steering, ~ Main Landing Gear
6. ATA3260 Position and Warning. R
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Future New
Business

STATUS [1995 [2000 [2005 [2010

Future New
Business

TIER1 LANDING GEAR
SYSTEM SUPPLIER
(Overseas Customer)

DORNIER SEAWINGS CD2LGS

TIER1 LANDING GEAR
SYSTEM SUPPLIER
(Japanese Customer Only)

VRILGS A, mirsusis:

HJ LGS Honda Aircraft Company

TIER1.5 LANDING GEAR CRJ700/900/1000 —
SUPPLIER Landing Gear GOODRICH
CL300/CL605
MLG KIT g
y SAFRAN
TIER2 COMPONENT ATR42/72 NLG " Messier-Bugatti-Dowty
SUPPLIER/
BUILD-TO- PRINT SUPPLIER A330/340 Retract Actuator G
G4/5/6 Main Side Brace Actuator
YEAR 1990 [1995 [2000 [2005 [2010 [2015~

The information in this document is the property of SPP Technologies Co., Ltd. (SPT) and may not be duplicated, or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT. P R-1 3 1 7 27



MEMSZE % (loTDOE)

The information in this document is the property of SPP Technologies Co., Ltd. (SPT) and may not be duplicated, or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT. PR-1 31 7 28



SP'I_;' loT :Internet of Things SPP

loT
Internet of Things (E/ D142 42—=xvk)

AFAMN)—4. 0
AFZARN)TZIL A2 B3 —RY
K)YA> -4

“MEMS - —I:'/'U'GDEEI LY. AIgEICAE > 1"

The information in this document is the property of SPP Technologies Co ., Ltd. (SPT) and may not be duplicated , or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT.

PR-1317 29



.§P1_;l “MEMS” &% 7 (Gt=—

® MEMS : Micro Electro Mechanical Systems
(WNESEW AT L)

> PEKREEICTHAE -BEIIShE=MEN T HifZ2EE-FEERT
Al EIz&Y ., £EEEE (LSI) TIEEWSRT#HE EMELTEE
NBT/INR

e MEMS7O+X
> SR (LS)AMELLE =N TITOEANDRFE - L

e MEMSI/ Rl
> BEIEI7/\vJ AmMEEL Y, &%&ﬁ%ﬂﬂﬁi“‘«w{n
> ATy T B—I X)L
> — L (Wii) AinEER Y
> AN—h IV RAMEERY
> SLBERAMVFHFE M
> EREREARF

v 40+ Y (BoschExiZ )

The information in this document is the property of SPP Technologies Co., Ltd. (SPT) and may not be duplicated, or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT. P R-1 3 1 7 30



SPT  vemsE#O ntx#  GpPp

m MEMSOHEE(L. (EXDF EARRERMI(EEL
MEMSHFE DB DBEARICE->TERIBLIN TkES-
o UIVRIEY (FBEDIERL)

> Hifli= Deep RIE (DRIE)
> ICP + Bosch Process = B 7 AR -5# R
o iEMEBIYF T (BEDTAENME)
> Biffi= EAMARTYFUT
o EfE-{BERAFLRIERIR (HEEDRFE. RIEIRDARK)
> i fff= PE-CVD

o TEFIEMIE (IRENVOCERMDFELE)
> Hifii= R/ f“\/@ ‘ : SPT/SPTSIZ &5
@ DVI—I\IRIT AT (1\Vr—>) -2 Mt

> Bilfi= ox—/\ R —
o MM (/\F—BIKDIERK)
?S'iﬂﬁ ﬁﬁ:z’;‘lﬁb77'ﬁ‘—

The information in this document is the property of SPP Technologies Co ., Ltd. (SPT) and may not be duplicated, or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT.

PR-1317 31



SPT

MEMSHh SloTADEEHY

® MEMSIZR81> 5305

o M IR -ExIbTHAE

o )aViElR

O LI MEMSHEEIZHRE

530k

HAR THIOHTRFE -EE L (1995£

e MEMS[H (TN T EBHOMRK - B
O HH. y—L. EHEFE. AR, loT
®loTHRIZHITANI)F Y

Srr

PR-1317 32



MEMSQ) FE 5

The information in this document is the property of SPP Technologies Co., Ltd. (SPT) and may not be duplicated, or disclosed
to any third party, or used for any purpose other than that for which it is supplied without the express written consent of SPT. PR-1 31 7 33



A EHD EEGEDEFHAICAVWSEIVERE VY OER

R FoE Bt
(2 HPRIAER)

EXVERBEENEY

Si % Gel=hITAETVIERMRENRKR (19605 X)
(C.S.Smith (Bell Lab.), Phy.Rev. 94 (1954) 42))

Ge ALY —
(E+E (FEE TEREREMTEHRS, 3 (1956) 1)

EIVEREE LY
(O.N.Tufte (Honeywell), J.of Applied Physics, 33 (1962)
3322)

ETVERAEFTHE o YOBHELH
(E-+JE 5%, 5EEET, 18(9) (1964) 706)

EIVIEREFE A YEIUOMEELE Y

Piezoresistive pressure sensor and accelerometer
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PROCEEDINGS OF THE IEEE, VOL. 70, NO. 5, MAY 1982

Silicon as a Mechanical Material

KURT E. PETERSEN, MEMBER, IEEE

Abstract-Single-crystal silicon is being increasingly employed in a
variety of new commercial products not because of its well-established
electronic properties, but rather because of its excellent mechanical
properties. In addition, recent trends in the engineering literature indi-
cate a growing interest in the use of silicon as a mechanical material
with the ultimate goal of developing a broad range of inexpensive,
batch-fabricated, high-performance sensors and transducers which are
easily interfaced with the rapidly proliferating microprocessor. This
review describes the advantages ufp employing silicon as a mechanical
material, the relevant mechanical characteristics of silicon, and the pro-
cessing techniques which are specific to micromechanical structures.
Finally, the potentials of this new technology are illustrated by numer-
ous detailed examples from the literature. It is clear that silicon will
continue to be aggressively exploited in a wide variety of mechanical
applications complementary to its traditional role as an electronic
material. Furthermore, these multidisciplinary uses of silicon will
significantly alter the way we think about all types of miniature me
chanical devices and componenta

miniaturized mechanical devices and components must be
integrated or interfaced with electronics such as the examples
oiven above,

The continuing development of silicon micromechanical
applications is only one aspect of the current technical drive
toward minmiaturization which is being pursued over a wide
front in many diverse engineering disciplines. Certainly silicon
microelectronics continues to be the most obvious success in
the ongoing pursuit of miniaturization. Four factors have
played crucial roles in this phenomenal success story: 1) the
active material, silicon, is abundant, inexpensive, and can now
be produced and processed controllably to unparalleled stan-
dards of purity and perfection; 2) silicon processing itself is
based on very thin deposited films which are highly amenable
to mimaturization; 3) defimition and reproduction of the

(Kurt E. Petersen, “Silicon as a Mechanical Material”, In Proc. of the IEEE, Vol.70, No.5, May 1982)
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New Technologies for Silicon Accelerometers
Enable Automotive Applications

Janusz Bryzek, Kurt Petersen, Lee Christel, and Farzad Pourahmadi
Lucas Mova Sensor

Bond Pads for
Electrical
Connection

Bending
Beam with
Piezoresistor Overrange stop
for upward travel

Silicon Fusion of seismic mass

Bond

Pyrex Constraint

N

Air Gap for
Damping Control

Figure 1 Schematic drawing of silicon micromachined acceleration Figure 8 Photomicrograph of a 50G self-test chip, wire bonded into

sensing chip. This drawing shows a cross-section through one of the a TO-5 header. The actuator beam is activated in this photo and
sensing beams and through the seismic mass. The chip size is 3.4 x appears slightly shadowed as it pushes down on the end of the seismic
3.4 mm, 1.25 mm thick. In an acceleration field, the seismic mass mass. The beam stretches from right to left from one side of the chip
moves up or down, thereby stressing the two beams containing the (on the right of the photo) to the end of the seismic mass (toward the
piezoresistors, and generating an output signal. The bending beams left edge of the photo).

and the over-range stops are created by silicon fusion bonding.
(Janusz Bryzek, Kurt Petersen, Lee Christel, and Farzad Pourahmadi, Sensors and Actuators
1992, pp.25-32)
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BSAC (Berkeley Sensor & Actuator Center), the NSF
(National Science Foundation) Industry / University
Cooperative Research Center for MEMS, was founded in
1986 to conduct commercially relevant interdisciplinary
engineering research on micro- and nano-scale sensors,
moving mechanical elements, microfluidics, materials,
and processes that take advantage of progress made in
integrated-circuit, bio, and polymer technologies.

Electrostatic Micro-motor

(L. S. Fan, Y. C. Tai and R. S. Muller,
"IC-processed Electrostatic Micro-motors",
IEEE Int. Electron Devices Meeting (1988),
pp.666-669)
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The term MEMS was coined around 1987, when a series
of three workshops on Microdynamics and MEMS was held in
July 1987 at Salt Lake City, Utah ; in November 1987 at
Hyannis, Massachusetts ; and in January 1988 at Princeton,
New Jersey, ushering in a new era of microdevices.

The field of solid-state transducers has traditionally been
application driven and technology limited, and has emerged
as an interdisciplinary field which involves many areas of
science and engineering. MEMS is expected to follow a
similar trend.
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(K. J. Gabriel, W. S. N. Trimmer and M. Mehregany, “Micro gears and turbines etched
from silicon”, in Tech. Digest of the 4t Int. Conf. On Sold-State Sensors and Actuators
(Transducers ‘87, Tokyo, June 1987), pp. 853-856)
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