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‘CYTOP EGG’
a High Performance Electret material
and its Application for Vibration Energy Harvester,
and the Power Source of loT Sensors
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In recent years, energy-saving and energy creation, etc., efforts related to energy
utilization have been actively carried out, because of the improvement of awareness of
environmental impact. It draws power from the energy present in the environment in which
"Energy Harvesting" technology is greatly noted. In the vibration power generation,
generation efficiently by low-frequency vibration that exists widely and thinly in the
environment is the key. Electret vibration generator is capable of high-efficiency power
generation by the vibration of a low frequency. "CYTOP EGG" a High Performance Electret
material is developed by AGC, and the University of Tokyo, and Omron Corporation are
promoting the practical study of a micro vibration power generation device incorporated
CYTOP EGG. The Vibration Generator has been proposed for Environment multi sensor
using this device and power modules, etc, In the coming Internet of Things (IoT) era, it is
promising as maintenance-free power supply to the sensor nodes for wireless sensor
networks.

b A o 2N = — H AR IS S 28T 2V — 7)) — % — (Email : yosihiko-sakane@agc.com)
Group Leader of AGC Chemicals R&D division

_19_



1. #&

1.1 RIEREEE YRV I7—7

VAR, HARBEEPICHE QLK AET 2 AV F =2
SENEMY L, HEEOET 7/ ZAOBRE)
BFEICAHT 5 [B355%E (Energy Harvesting) |
Bk & EH SN TW S, BERREOZ AL F—
PE LCIERBE, 24, B, RE%. hE °F)
HPEZENTI ol AN F—2EILL THR)
FIRS 5 SR, RRFHSITHINT 2IFF1CH
M cdh s W,

BUE, HBITERHiZer 2 o) - ixtkisH ot
R, MER - BEUBIRSA T T OBV AT A
L UHOERE LT, Fon BREREEDIZODT 7T
14 JRF-ID% 7%, RO AAINEHE T /N A A~ND
IS EHICIET T T TNTNA AOHBERE L
TOMMHBRENEZ LN TV,

B2, 94X LA %ty b= Ut —
N7 EOBIFAOBHIRFINTB Y, - 553k
PREG 72 L TR T A L ¥ —iHaASu ez [ X >~
TF VAT =] EEELT, [WOTH, £ITH,
fficcdh, fETb] *y VT—=222%0D [€)
DA % —4%v b (Internet of things : IoT) | O%E
BUCLHOBAM L E 2 HNED, TN ZADO/NEH
KELGEE 25TV,

1.2 IRBIHE

BEEEOMT L REGIERRGERE LT, B
REFASEOBMKIMSAEDER L LT d i
FHENTWE25 EHHGT TIZ0IW/ cm?0) T 4
WX —BENDH LT, BENRLERT TIELI0MW/
cm?PL T FE T 4720, HIEIC X o TR AEE
Lvy,

—Ji T BREACAAET BIRE). Bl AR & R
BEA - HERED OB AL S IRB) 2> > AN F— %D
[REIFEE ] 3. HONLZZANF—IIMELRIS D
BRI AINVFEF=HE LTHEETH D, 2o
OFFIE. FERICHEBEEDMR N & (Bl E AMED
B & ThHIUT~ Tz, BMIRE TS 100HZL ), I
IR LT 52 8 TH Y . REFEE T A
ANCER SN AMEREE LT3, IREMR B TRED
THETH B, B L VIR OIREII A 2 & 2
OHTH D Y, RHFEETNA ZEHIRHRTHS
NG EDIRET, NWATHZ ONARD T2 HET
INA AQERITR L CTHEE Z L, ZOEE) = 4L
F— BRI ANF—IBHT 5,

IREIFEEICIE, ARARA & 34V E V- EEEE
FHA, B EICEIET 2R B L OEMOR
BFHEIC L HHEFESH RO 3OO ANEZ HNT
Wb,

AR AL, FERETE AT A NV ERABAD
MFEE (B & a4 VEHAORICIE L,
FEIBTIZNSD 2 FIHBIT 2720, HRIGKE

_20_

JURSFWFFE s 65(2015)

LA A THhOEHETORBENIENRTNS, —
i CHERSE ) L, SRR A & IRENEE L
f ORI 5720, NS e A4 X THOMBEEEK
DFHTHWRELNAEHN L, BREEFRETIIIRE)
E~FHzo T RVEREBICR S L b 7290, BRSH
RN RS & HERFER DSBS B A E W
(Fig.1) o

JERE RS F R T2 & MRS R s L 7z
FERNIPMEOLNL 720, N AR THE A2
5 MELOETEOBN ST A2 EM A% E & LTl
I 2728, INUFINA ZTlR—MIAE IR B~
WSAEEL <. MEZE DD ODOERNT X DAY A
HEDOREN B Y F7ARDBREECS 2 2 A OF &
DI I N TV 5,
BRESFEEICB W UMW R O 33 2 = A OV
F—RE %5720, IREFEEL L UIHEHLE o
BAEREWE S R Do

Power
A Electromagetic
P~ (AD?
Electrostatic
P~ Af
>

Dimension X frequency

Fig.1 Output power comparison of Electrostatic induction
generator with Electromagnetic generator.
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Fig.4 Time trace of the surface charge density of the
electrets with CYTOP™ and Teflon®AF.
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Fig.2 Principle of micro power generation using electret-based electrostatic induction.
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Fig.5 Thermal stability of the electret with CYTOP™ EGG
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Fig.6 Photo and schematic of Electret vibration power
generator using CYTOP™
(a)Comb-like patterned electrode with electret
(b)Structure of vibration power generating device

Fig.7 Schematic of MEMS electret generator with
parylene high- aspect-ratio spring.
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Fig.8 Time trace of the output voltage of electret
generator at 30Hz and 0.15G.

4.2 BREY1-NINyy=3 0

Faay (Bk) ©F/34 2% H T, Hattorild /N
T )=y I A TOBEREY 22— Ny F—T%
AR REL TV D, BETNA 2 2 EHEE T,
FERON EB LT ZDMERE N T D & OFHEAL
o> TWw5b, FigOIlEREY 2 — W8y r—I N
B BLOMBIZRT, IREPEEHFEREY 2— VD
EFALREIEF v 8 BT A F— FI2 X DR
SN, FX RV FICER SN2FEINEIDC/DCEHR]
FIZEX D5 VO ICEBRI N, 100u WOE %
micro USBIZ 427 # 12XV & LTHRAZ LT
&%,

IREPFEE TN R 2% WL 72BP-02, BLU6
fEFETR L 72BP06253 M ES . ZNEND ARy 71
Table 1D L B ) TH %,

RT3 A A

o e Ch

(a)

micro USB Hi/0i 1

(b)

Fig.9 Pictures of Battery Pack module (BP-02, BP-06)
with electret generator.
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Table 1 Specification of Battery Pack module with electret

generator
MODEL : BP02 | MODEL : BP-06
/A 5.2V/100uW 5.2V/300uW
SR e OmdE) | 30Hz(0.15G) 30Hz(0.15G)
A A 38x54x10mm, 20g | 55x%70x10mm, 35g
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Fig.10 DC power outputs of four electret generators tuned
to the different frequency and combinded module.
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Fig.11 Photo of wireless multi sensor module with wide-
band vibration frequency type generator
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Fig.12 Picture of surrounding environment information
sensor powered with vibration electret generator
module.
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