EPSON TOYOCOM




QMEMSHfifTIZED<

- YE

f%ﬁgﬁdthJ

MEJ+£MhEﬁK

2009.5.28

TP LR R
7 i 1 T B R R

BEEA

Confidential

yftarﬂTD;%jhkéi

HARUIT/INARAET

EPSON TOYOCOM



IV rIaLIE, HBEOQMEMSKIICEDE, B/INEOAERE (Dry/40)EV Y
ZEBIEL TS, QMEMSHTIZ/K S THEMICIHmEFRLTHY, e nhtslm
EHART, BEREMHPLCREICENSIFEEZHE D, COHTRIEIL, A—FES—
DAVROTOURAIAASHDFESNBEELS=HROARICINZ, HEFRFERITOY
BEEAC, ADBECOIRFrERBOREICHATIUIOEHDT /AR
EETHEMNLN>TETLNS, REETIL, IOLEFHLWLVAZOEAKRFDOFENIL
LORA U, BN AR—YEZEL2—4k, (¥k) =32k, Nokia Research
Center (NRC) ¥k, LW\ oA —HF—DFEERZADDOMEERT 5, Tz, QMEMSHFiTIZ
EO(NMRELHLGE, BERFEDOEVHIZONTHHND,

Confidential EPSON TOYOC OM



1. SHBE. HSHSE. RU. QMEMSH T
2. QMEMSEZEEtL Y (vt Y)
3. Y DUITINARELTDEA
- %X &t =a2 4% MEDIA PORT UP DE4H
AYANRTAVI N L—ZV T ~DiEH
- BRI R R—YFEA RO EH
5. EHFERADT /O Y OBEHOTREN
- Nokia Research Center#k D=4

EOIEDHNEIIWebTIFH/HEHEL TEYFEE A, C THEZSUY,

7. FEH

Confidential EPSON TOYOC OM



1. HBME. HSHSE. RU. QMEMSH i
2. QMEMSHEEtL Y (Urva4Ot2Y)
3. B DUITNARELTDER
- K&t =>4 MEDIA PORT UP D4
A YA INRTAVI - FL—=V T ~DER
- BRI R R—YF AR AR DEH
5. EHERADT /O OB OTREN
- Nokia Research Center$k D=4

FEOEDARIWebTIEBHEHLTEYFERE A, T THRIZSLY,

7. FEH

Confidential EPSON TOYOCOM



IJY Ll Sil=E

(ks IV 0L B%XES (BB S KA EREET)
RNt 4 :Epson Toyocom Corporation

AL : T191-8501 R #R A B¥ i A B421-8
R—LR— :WWW.epsontoyocom.co.jp

B3I :1938(BRFN13)&F11A158

LS :1891 (BRA24) 7R

BEXE :10,9138 A A (20074E3A X ARE)

LS : $9928{% M (20073 A #A)

REH :3A (1)

RESE REMBERAER T2 E(A0OITH HEH)
EXRH :$91,8004 (Hi{k: 200753 KRB RHE)
LiZFEAR  RRAEHIGIFHHSE —8 1971 (B8F046) &8 A

RAGEZFMGIFTTIGEE =& 1961 (FM36)F10AR
HKEXMSIIHTIFRIHORFAEROLBEFAR
EXAR KRENZERETIERIBELIUVRESFICE T KRR F.
RIRB . A TFT NI RB G OOV Y BEDKRT NI ARZD

EH IV

Confidential

EPSON TOYOCOM



FXBMR

CIp)id W KETNARBEIZBHFAHRODY—TFT 42T H18=—

BODTNARZHMFETHKERA" L. ENENDOHGRZEEAT I EERFA 23V ETMT S,

4 2\
BAZTTINAR
ES2—)LIE e, BREL, THO——ELTITkS e
EALRREERL. BETHOMA, His “:‘ii "'".;_:.:

DEIHEIZKYERIERZERS.

Timing Device (TD

ATbTINAR

TORNAASTHBDIHEKR, TL—LA(T1Ry  ® ..\"a '
TSN EAYDHEFRZHELEIT, T 3-8
SIHRAHTIBADIES ALY B L AERS,

Optical Device (O

Sensing Devi

T TINMMA
BEADOBVWDYyA/Ot Y EFHILIC, —am O
7T Ir—a  DRIEICKDEEILKERS,

=T AEEE KFERR)

- J

Confidential EPSON TOYOC OM




MESATFYT

a . ,
Y /¥ =,
Yy &/ - » — "f \
V) 84571542 7T 7"‘7;5’:;‘
o KeaiREF/HikF 'ju;q*A
kHzH KRB F(HFX) Jo—T429
MHzH KEIERE)F(AT) FAL4O499 7443
SAW H#iEF OLPF
K B E R
HiRaS IAOVILA
SPXO
VCXO etc.
TCXO
OCXO '
IWESH L . N
J4ILE :"»*'/'rjl T TINAR
KEaI1ILE 42 yv(Ot2Y
SAWZI1)LA KEBEELUY
Y7 ILRAL LAYy IED 21—

Confidential EPSON TOYOC OM



KEBTINNAR(BFTNAR)IZKROLNDEREE (X

Crystal device performance typically deteriorates with miniaturization.
The market needs crystal devices that offer the same high performance
even after they are downsized.

BF TN ADTHF=—X

EHEE

Epson Toyocom's competitive advantage lies in QMEMS, crystal devices that
meet these market requirements.
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QOMEMS&(E ?

[AMNMIEINISS] are products fabricated by applying silicon MEMS*
technology to crystal.

*MEMS: microelectromechanical system MEMS is a collective terms for
micro fabricated devices produced using a photolithography process

N

QVIEVIS

"QMEMS" is defined as "a crystal device that is produced by using a micro
fabrication process on a quartz material to provide a combination of mechanical,
electronic, optical, chemical or other functions, as well as added value in the
form of outstanding accuracy and stability."

QUARTZ+-MEMS

Micro Electro

high accuracy and high stability Mechanical Systems
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QMEMS is one of the technologies to keep
specification values as much as smaller even
though device become smaller.

Conventional

» Using Photolithography Technology
» Conventional : Create 2D Shape

« QMEMS : 3D construction have Higher Saller dovices >
Specifications’ value

4 ~
’ Cross section Electrode o

MC-146 / FC-13F

7.0x1.5x1.4mm

_ »Y% OMEMS
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Conventional H Groove

2D Shape
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Nokia Research Center 45

NWSP Stands for Nokia Wrist- Gyra Demo
Attached Sensor Platform. The L T+ ]
platform it targeted as an open
source research platform for
wellness or other applications.
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N u s Nokia Wrist Attached Sensor Platform

Wearable FPGA Based Wireless Sensor Platform

208208 Pheed 18bpp cobour LOD

Research and

ST T development of
L L ' hardware and
y N USP software
IR R "yt s _ architectures for
- ' wearable sensor
solutions
RNOKILA
http:f /research.nokia.com/

@ Nokia Research Center

You can find more details, contact information and demo video at:
http://opensource.nokia.com/NWSP

Tom Ahola - Nokia Research Center, Helsinkd, Finland
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N u s Nokia Wrist Attached Sensor Platform
Wearable FPGA Based Wireless Sensor Platform

Abstract A new wearable sensor platform has been developed. Itis
based on a Field Programmable Gate Array (FPGA) device.
Because of this, the hardware is very flexible and gives the
platform unique opportunities for research of a wide range of
architectures, applications and signal processing algorithms.
The platform has been named NWSP (pronounce [enwisp]),
for Nokia Wrist-Attached Sensor Platform.

Examples of Applications *Real time monitoring or long time activity logging
*Logging of everyday activities
+Fall detection and fall risk analysis of the elderly
=Fitness and sports
*Heart Rate Variability
*Sleep evaluation
=Stress analysis
«Sensor controlled games
«Navigation
= lser-interface studies
*Wireless Connectivity studies
*Body area network applications

Tom Ahola - Mokia Research Center, Helsinkd, Finland
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N u s Nokia Wrist Attached Sensor Platform
Wearable FPGA Based Wireless Sensor Platform

Hardware architecture

FPGA

=Altera Cydone [ EP2C20F256CTN

*18752 logic elements [LEs)

*52 RAM blocks (4 kilobits each)

» 26 embedded multipliers

=4 Plls

=256 pin FBGA package

=2T.00 MHz external crystal osdllator

+ip to 500 MHz dock can be generated internally

Sensors

«KXP55 series 3-axis accelerometer by Kionix (range: 3g)
«[0a-300 2-axds gyroscope from Invensense (range: 500°/sec)
«XW-3500 1-axis from Epson Toyocom (range: 300%/sec)
sHMC(-1043 3-axis magnetometer by Honeywell

+S{P1000 barometer by VTl [range- 30 kPa - 120kPa)

#*5HT11 humidity and temperature sensor by Sensirion
«SPMO103NES MEMS microphone by Knowles Acoustics
«H50L-9001 silicon photodiode light detector

Tom Ahola - Mokia Research Center, Helsinkd, Finland
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N u s Nokia Wrist Attached Sensor Platform
Wearable FPGA Based Wireless Sensor Platform

System Software
*The System software provides the drivers for the sensors and the user interface
sThe NUADU_UI is a dlass library providing soft menu buttons for applications
sThe TSPCANVAS is a class library for drawing graphics object on the display
«MNIDS II HAL is a hardware abstraction layer that provides a standard I/0 library for peripherals
sGenbus is a generic I/0 bus for peripherals and sensors
*The SSI class library implements the Simple Sensor Interface (SSI) Protocol

Application Software

Check the website for a video and the more detailed demo
applications document: bitp://opensource nolda . com/NWSP
Examples of demos that have been implemented:

=Real time Clock

=Compass, Inclinometer and Gyro Demo

= Environment monitor (altitude, air pressure, humidity, temperature)
* iP5 navigation, Step counter, Pulse (Heart Rate)

=Ball Game, Sound Demo

*Touchpad Test

*Textbox Demo, Graph Demo

= Audio analyzer (spectrum and waveform plots, guitar tuner)

Tom Ahola - Mokia Research Center, Helsinkd, Finland
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Mr. Tom Ahola
Multimodal Interaction Helsinki
(NRC Helsinki)
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Thank you very much
for your Kind attention
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