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Skin-adhesive battery-less device communicating by hand touch

TR RE

Background/Problems

BR AR ESUENESVWREBEERR T /N1 ANDHRF
T ORBH(EEANDE, BEICLZENR)
BHHIE (DI ©/Ny TV EFIRER)

@ Background: Prospects of flexible devices

@ Problems: @ Necessity of glue, and insufficiency of conformability HETENT LY hO=5 ABEE

(2 Wired connection to other devices or batteries Overview of future application of skin-adhesive device

BLE ARRE

Summary/Solutions TS|
BRFF/ - B M ETEIRRLBEFTINMR
EBFRIXNFC(eNFC)IC & 2 EIRIGE - &S
EBDEMBDBVWREHKD P I TILTFINAL R

s
. . . Ve T
@ Flexible electric devices mounted on polymer nanosheets 7TF A e

4

4

@ Battery-less communication by electric NFC
BRXNFCOBZH

@ Wearable devices without discomfort due to glue contact Schematic diagram of eNFC system

{Bfiitf  Advantages

IC
EEAIZERAT 5 I B AR EICIFTH TR =
Electrode
IRy 7 L R TEENTHE
INEHE - WL T A S — Nanosheet
- \ " Skin

@ Direct attachment of the device without glue

@ Work without batteries
EEZEBRINYTYLAFINA ADIEER

o Easy to make the device smaller and thinner Structure of skin—adhesive battery—less device

S—%y Nl W& \

Target Areas/Products

ARy MPTEMTOD 1 DayF7 v b
EHRBEREGAWAYI 7SI TITINA R

@ 1-Day ticket for events and amusement parks

@ Wearable device to monitor health data
EFNA R ZMFUIRTF (E-filE & REZ77> ML)

Skin—adhesive battery—less device on arm and rubber sheet

EH EE BREXFVY—FA/R—>32€>245—

- E-mail : contact-tlo@list.waseda.jp
BT R IER Tel : 03-5286-9867
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Electronic devices composed of polymer nanosheets

LEYE 1
Background/Problems

PEFHEBICBELE Y 7 TIVTINA ADEKE
EEEMICH T BMER : BAERTGEDER
WIEZERT ZRERM (MEEDEBEVWEEMEIC
BESREW - EMOHiEEZIERS)

@ Requirement of wearable device design with
conformable contact to biological tissue surfaces

@ Drawbacks in conventional packaging technologies:
High-temperature process damaging organic materials

BE Bk
Summary/Solutions
BEeXREESsF+/v—ME+~8EF/
A—NIE)2EMETHIRRBEFT/INAI R
|RF/RFOA0I Y NERIIC K BEIRTD
BC#RAZ A D AT E
NYIHFREDRFRNICLZ2BEFRFORE

@ Flexible electronic devices mounted on free-
standing polymer nanosheets

@ Fabrication of conductive lines by inkjet printing
of silver nanoparticles at room temperature

@ Soldering-free packaging of electronic elements
(e.g., LED) based on van der Waals interactions

{Bfiitf  Advantages

7 E D RYINDEZRL T AT HE

HWRUNDEVENM - ZBEEZEET S EELR

BFRFEEERKROVENBZRICLIEREE
@ Direct attachment of electronic devices owing to

physical adhesiveness of polymer nanosheets

@ Conductive lines with high conformability and
adhesiveness

@ Packaging at room temperature by physical adhesion
between electronic elements and conductive lines

22—y bhig/ S
Target Areas/Products
VR EIC L DRBROTRRZ F DR WERKEHAIA
DxFPZ77IWTINA AR E

@ Wearable devices for monitoring biological
information without discomfort due to glue contact

R BB, S /a2, KF 5583, 5l &R

FJ - SA JEIEHAFRHE, BTRMWR MRS -

(Thickness: 10s~100s
of nanometers)

Nanosheet Nanosheet
!
T

Electronic nanosheet
> [og) v L)

Conductive line Electronic element

BAFFT/ = P ERBVEEFTINA ZADER

Fabrication of electronic devices composed
of polymer nanosheets

Nanosheet
Electronic element

Back side

| Conductive line
Nanosheet

LED
H 1 mm

T/ = bFERREESN-BFHF
Electronic elements mounted
on polymer nanosheets

BICEZST LEEFT AR

Electronic device composed of polymer nanosheets
attached on human skin surface

BREXFVY—FA/R—>32€>2459—

E-mail : contact-tlo@list.waseda.jp

ERERFRE, BRSHRIFR

Tel : 03-5286-9867
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CNT-PSS Transparent Conductive Film: Simple, Flexible, Highly Conductive, Stable

1 E/ n*L Backgroun .!
Background/ProbIems N

Quality-quantity tradeoff Our technology: >90% conversion of

FLFYTIBEHEET 1 JLLA(TCF)DRIEEA | inCNTapplications  CNT powder into high quality films
i oariia (a) Addition of dispersant {b) Dispersion

. lTOL;imlI‘E . mﬁgﬁﬂ“-ﬁﬁg - . \;&mm un:r:;uuwmm 0.5 W% S085 a0, 30l i ol Bt type 50 W 43 ke, 3-100 i

. PEDOT:PSSP®AgH/ 7 ¥ — T At ic 25 %ﬁ@ | D-

- CNTEREERFEELERTOERICHE s e

@ Problems in flexible transparent conductive films (TCF) i% N = §; ,E‘Jff"w‘.':ﬁ’,‘::"_ wl‘,’,ﬂ_’:‘:‘:’_’:‘ﬁ:‘m,ﬂ

+ ITO has limited flexibility and abrasion resistance. £ | i -.ﬂ.._.

« PEDOT:PSS and Ag nanowire have insufficient durability. LY = seamn

+ CNT-TCF have issues in performance and production process. " Operson power % e i 5 :“' T, ‘"”“*( '
Issues: H. Shirae, D.Y. Kim, K. Hasegawa, T. Takenobu, Y. Ohno, and S. Noda*, Carbon 91, 20-29 (2015).

mg/ﬁgzktﬁ Post treatments for surfactant removal & chemical doping.
e Unstable chemical doping and gradual performance degradation
Summary/Solutions \_ ping anc g P e ")

PSSABRICCNTEAME C TRNT 3 L ™~

. P = v Doping of PEDOT by PSS is stable
12 H’?%% dga;fwh{f . but PEDOT:PSS is not stable due to agglomeration of PEDOT.
EIEHL(115 Q/sq). &EBEZFE(90%). v" CNT network is stable

BEVWRAEE>1000 h). M#EE(250 °C)%ZXRIR but CNT-TCF is not stable due to de-doping of HNO,.

Why not to disperse and dope CNTs by PSS ?!

@ Simple fabrication via dispersing CNT in aqueous
solution of PSS (Poly(p-styrene-sulfonic acid)) and m

Dispersion-
. filtration
coating PSS=pon(p-styrene-sulfonlc acid) PSS wrapping on CNT CNT-TCFs
@ Conductive (115 Q/sq) and transparent (90%) Simple fabrication process for CNT-TCFs
Stable in air for >1000 h or at >250 °C without cntiugaton. |
. . . aal ) | supernatant transfer
passivation | ~ | o = 10 N |

i ication
@1-‘.-—’1‘* Adva n ta g e S - " \Sedimem vacuum filtration

PSSfEITTCNTHHI—ICHEITE S

/

B Performance B Structure
ﬁﬁ&*jlﬁflﬁjﬁgs I‘ - 71*%*; 100 ]90%-115 O/sq
95 |79%—49 Q/sq
@ PSS is a promising dispersant and dopant for CNT =
290 +
@ No need for removal process of surfactant g _
No need for additional doping process £ e
580 ] Weseda University i} PSS|wraps }
< d/dispersion|&idoping
= =] 1 ° Wwaseda University 00
9 == 7 ‘y I~ $ % / J I:II=II:I ._75 1 Waseda University
Target Areas/Products 70 :
10 Sheet re%ig(t)ance (Q/sq) 1000
TILEYTIN - 9P STNFINA R = stabilty
M7 ERSEE
te g 1 A ‘ : ‘ :
HSMHERE—Y— =7 A B
2 & 5 N
. __ s ,\V\ Take a4 5 1 PEDOT:PSS
l/TX’)"}b’éFHL\EL\iEHHEE o1 d ‘100 0009 814 &0 00 ®0 609
§ CNT:PSS stable for long time E 1 CNT:PSS stable at high temperature
@ TCF for flexible & wearable devices % 5 ]
o 4
@ Transparent heater for automobiles 0 er——rered 0 ———————————
1 100 1000 25 50 75 100 125 150 175 200 225 250
@® Rare metal-free TCF K Time (h) Temperature (* C) /

FHE! #BR!, 2H EE?2 BREXEUY—FAIR—3a >ty —

BIFMl GREEN, 3 - SAJRFMMRME2  Emal ontac toslistwaseda jp

Tel : 03-5286-9867
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Development of new electric wireless seawater communication

dbe B2 =H B
Ch
Background/Problems * BREREL %
T FHELCRMGFBORE

&R BEICER = KPhORy MMk 6%

EERIEIS 7J<=F|oTo)1§s§ B

@ Academic : exploring the unknown deep sea

B~ lmllwl

@ Resources : available resources on the seabed accessible by developing underwater robot
@ Telecommunication : construction of underwater loT
(monitoring of Tsunami, water temperature, NaCl’s concentration, pH, etc.)
BE iRk -
Summary/Solutions

in

BKOEBEZFALCERERE ik
EEM - SEEE BEIESUERR)
o SEM: RERTHETZ NSV IRIBEVY ;7] Ee—
BB ICERROBEZENMN = ZEAIC/ UL RO ﬁ“{\_ iy
@ Electric communication utilizing conductivity of seawater B{EER
@ Transmitter : metal electrode
< Receiver : transistor shape sensor operating in solutions e
BEERE 1M _mew 1 MH> s
@ Apply square wave voltage to metal electrode i = GXRR
= Pulse wave is transmitted to the receiver (s — 1
e v “lev L5y ]rﬁﬁ’;;‘&
{2(iit¥ Advantages "
A AVEEEANS = REAE—KHEL., SHHICER iR S Y

EERA, ZEAESINENDOEEN
RSVIRGICTIAVYEY RZAWVWS = BKRTREEE

> 1518 R (NaClRED) 2B L\ E £ A7)

ok NaCl 3.5% NaCl 25%
Gk L B2E) Z(f%:‘#l)
. . . . . . . . 2 ps 2 pg E .ﬂ,
@ Using ionic conduction = high speed and isotropic propagation a® [ fhoav] | | 1 ey Fiho oy
@ Compact and low power for both transmitter and receiver Vin
35 mv 40 mV
@ Using diamond for transistor = stable operation in seawater 28 i 4 i

9—7%y Fits, Bk | |
Target Areas/Products

*x BPEGEE
iR - KPOR Y S OFE PR s t
(HRHSRUE : 2023FICH1 2B ILOFHR,,) %' > e
Q i > - = == /__( SEE ™ b
1 YUY RR—Y, F1N—EE ¢ mmp s ,:' Z ‘,V
N Awmuv S = e
ERER  BREBORE. BEORE ' D B 3
@ Resources development : underwater robot control .T. l 1
(Global market size : about $ 1.2 billion forecast in 2023, ) %1 EEERTBORR, TR20E1 28, H0E4 HEE, p.16
@ Amusement : marine sport, communication between divers X ' ,

https://www.mlit.go.jp/common/001215814.pdf

@ Ecosystem : conservation of marine environment and development of fishery

JNEA ¥ BREXSUY—FA IR—S 3>t y—

=+ ~ —_ E-mail : contact-tlo@list.waseda.jp
Fifix B|BFWESRTLFH Tel : 03-5286-9867




Background/Problems
CNT7#LAMZR<ERSESNGL
BREFEDHERL

CNTHRIC MR (8%) HUEA L mEDLEL

@ Short CNT forest (~2cm)
@ Long growth time

@ Fe contamination

BE ARRE

Summary/Solutions

MRERFEICEISIRRCNTZ7A LA K
FIRERL x RIDERE

@ Long CNT forest by novel growth method
Catalyst X Reactor

Bt Advantages

10emA EDRRCNTZ7 AL X b

353573 =3

% (Fe) DRADZWSHEEDCNT
@ Long CNT forest over 10 cm

@ Rapid growth
@ Highly-pure CNT forest

22—y bhig /W
Target Areas/Products

CNTZRWEE - SRELEEEY 1V
BEJM). PV7F21I—9—. AIHA

@ Light and strong conductive CNT wire
@ Light coil, Actuator, Artificial muscle

2B B&
FJ - 54 JRIFRERZCHAE

it5%4. 10cm A ED CNT %L A B

Record high carbon nanotube forests

DEAIZ 0T

/QDﬁﬁ%EEéwmﬂ7zbZh\\
> ~2 cm (138F[E)

Cho et al. Carbon 72, 264 (2014).

@ £ESDEITIHH
> ~2 cm (1285R)
¥FIFSR2012-17228

N

A [0 5-30i)
f~1 4 cm (2605H) A

FeDEAZEIITG-DTATIRHR
SFLUF

' 4100
0 ]

I 80
__-20 60 S
X - T 3
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= -40 | 3
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‘© -60 1o -
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BREXFVY—FA/R—>32€>245—

E-mail : contact-tlo@list.waseda.jp
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A Novel Method for Gas-phase Removal of Catalyst Metals from Carbon Nanotubes

BR/he S— ; _
Background/Problems fiEKE  Previous studies

O CNTICEB U TCTWAEEHMHER / @ Standard method: oxidation + acid
CNTAFRDEEEPHFMRDOMR LZIHIFTWS Air oxidation

c/arbon shells metal
metal ~

@ Problem: Contaminated with catalyst metals Repeat cycles

- Side effects \_/ g
« Deteriorate CNT performance o

Acid solution

A Long process broke carbon shells
@ﬁ.—_’ﬁ Advantages X Air oxidation

. X Not suitable for re-dispersion ("." CNTs aggregate)
O NATFVHAREEDZYYTIVDDOR 14 TOUNESE

3 " ) ) _ . Gas phase treatment mmag s .
& BUEALE, BRINFCNTIRY A—IEEZHL =
(969%)  [25%) fo.6%)
© 90% U L D& EHIREBRE : . M. )
s S TN S k=g . ) @t WML, ) o0 Dm o
‘ J alf\ CVD;fs ;5 % ba)CNT‘(-ﬁ B 18 48 L1181 45 1 ([ Fo-onide catalyst partictes SWONTs ;::“ m“ 707 =
Virginia Gomez et al. RSC Adv. . 6, 11895-11902, (2016)  SWCNTY/MW,, (Iﬂ ! ‘1;2 ! ;').J} -
@ Propose and develop simple dry purification method of CNTs o ANy e T R
X Air oxidation (520%)  [66%) 14w
@ Applicable to a conventional apparatus X lIron oxide cannot be removed by Cl,

X Metal content was increased after treatment

@ CNT No damaged

Conventional idea: To remove catalyst metal,
@ Over 90% of catalyst metal was removed it is necessary to remove carbon shell at first
- Need air oxidation process - CNT damaged
@ Very Effective for CNT manufactured by arc method, -

CVD method, floating method

fa8df Applications TEM observation \

Arc SWCNTs CVD MWNTs Flame synthesis SWCNTs

Our proposal \

Our etching-precipitation method for
graphene Metals are removed through
graphene layer by Cl, gas.

Before

© dapouts on © deposits.on Cu * Hollow structures
| o |-u_u"a[ lu_.-'u I after treatment
[ p— - Metals were

removed without
pre-treatment

/

’—‘_ c:ﬁ‘!_ — ;;—— After
mﬂmmmn‘%:c;mg \

M. Kosaka, et al, Carbon, 82 254, (2015)

Elemental composition \
Apply Arc before dfter CVD before dfter | e H,
SWCNTs (wt%) (wt%)@MWNTs (wt%) (wt%) (wts%)  (wt%) treatment
H 0, ()

?'ﬁ;taﬁf:)zsit‘i’;?e‘a' catalyst from CNT ck| 44.48 8590 ck| 87.56] 92.56 (wt%)
CK| 36.79] 67.51 90.41
->Prevent metals from oxidation ol 352 L5 L 20 L5 ox| 1246 8.45 225

* Dry process - CNT do not aggregate i 5.10 1.99 Mgk 1.87 0.00 - : :
Carbon shell SK 5.84 0.55 CIK 0.00 5.59 SK 2.30 0.87 0.69
Carbonshell e /ar onshe CIK 0.00 2.46 FeK 6.57 0.69 CIK 0.00| 10.87 0.62
— C% NiK| 41.04] 7.42 CoK| 0.41] 0.00 FeK| 4845 1231 6.04

N -,
Cl, gas O avr * Fe, Ni, Y can be removed by Cl, gas Conditions: P, = 7.6 Torr,
- Residual Cl on CNTs can be removed by H, 1000 °C, 60 min

Propose and develop simple dry purification method of CNTs !
¥¥H &, EHE S BREAAEVY—FAIN—23>tE> 45—

- E-mail : contact-tlo@list.waseda.jp
BT Rl KAEFEH Tel : 03-5286-9867
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Walking and running robot crystals

LV 3
Background/Problems
ErEOMRY FORT ZREKLR
FoSMKEW Y7 hORY by BDRE
ARRBTHLS T 7 F2IT—IHBE
@ Future society with human-robot symbiosis
@ Soft and light robots demand
@ Stimuli-responsive actuators demand
B RRE
Summary/Solutions
AVPRTEHERT VF1T—5
BLTYIREBRANZNIVIESR
V7 hORy kADORER1E
@ Crystal actuators that move by light and heat
@ Light and tough mechanical crystals

@ Practical application to soft robots
Bk
R TR
B TaHATHEVWRAY
PN DEWDEE

Advantages

@ Low cost and easy preparation
@ Light, high-power, and high durability
@ Fast response for light and heat
22—y bhig ®a
Target Areas/Products
h7—7I - A\THA
LY=L TheS
ERBYZRORY b

@ Medical catheters and artificial muscles
@ Materials transport

@ Humanoid soft robots

NS FFL, #1H &2

a FIH ON
B ON
ZEFICIYRTHIER

Reversible bending molecular crystal by light

ZI=b
AE—

FFIE 3 mm

mEREIZEYS<HER

Walking crystal on heating and cooling

3% 15 mm

a—

AT=l

mEAACIYBmETESGSR

Fast running crystal on heating or cooling

AA—7IIViEER S\
vy 7 AN

BMEXZEVY—FAINR—>32t>045—
E-mail : contact-tlo@list.waseda.jp

FJ - SA JEIFRHAFRHIE, EITF b

EmENFH2

Tel : 03-5286-9867



3D 7/ a2/ I >EEMEHIESH

Dissimilar Materials Bonding with 3D Nano Interface

BR/RE
Background/Problems

S B R FRHER(EES MR (CFRTP) DB E)

HEGEANOERARY. £EMHE, YY1 ILE K

#omE
NIWFITI7ZINEICEBCFRTPEZIILE =
LEE0ESHIMEF & £ O FFHl i R F
@ Application of carbon fiber reinforced thermoplastic
(CFRTP) composites to vehicles and improvement of their
productivity, recyclability and fuel economy

@ Development of bonding technology between CFRTP and
aluminum alloy for and its evaluation

I BRRE
Summary/Solutions
AIRE.LD3DF /BEDER
VNV TIVINBICKLZESEREDR L
CFRTPEAIDIRY M 7L RIC & B EEES
T A BTSSR B OMRRIR D14 O ST

@ Fabrication of nano structure on aluminum surfaces

@ Improvement of bonding strength by silane-coupling
treatment

@ Direct bonding of CFRTP and Al by hotpress
@ Evaluation of shear strength and fracture toughness

Bt
ERDESH LD OB/WVESEEZRR

Advantages

CFRTPLAIDHDEHEZESDHEWI Y1 V)Lt

MIRBIONZEE R U T — N OBIRG 1T
@ Higher bonding strength due to anchor effects
@ Excellent in recyclability for only Al and CFRTP use

@ Evaluation of pure fracture toughness considering
residual thermal stress

Z—4y bk, B

Target Areas/Products
EXGRARERM. BT HER. BEMSFORABES
CFRTPL B DFHRESHE DFRERE

@ Direct bonding of transportation equipment members,
electronics and building materials by hotpress
@ Development of new composites based on CFRTP and metals

M =&

HT i HEEE -

nZEFH

Aluminum surface
Multi-Tiered(MT)structure

RIEB3IE ZEM

Aluminum surface
One-Tiered(OT) structure

B—@s BEEN
PIWIZULGERED3IDF /BE

Q Hot press A50527)b5 = '71\3
®ILYSIVHAYTIVYT

~7 4032 % 1 U CF/PAG %
& ) Wy RNTLRICEDER

Aluminum alloy CFRTP

BRI

315 2.5 375
ond section

Grip section B ti Grip section

w
o

4 AR/CFRTP

& v EEEEH

=25

£ ® MT/CFRTP

220 v MTHSSE

£15 @ Si-AR/CFRTP

o v EEEEH

.E’ 10 v ISV mE
g #Si-OT/CFRTP

ﬂo! v OTHEE (=A5052NPHEHE)

v ISUhy T B

@ Si-MT/CFRTP
v MTH#E
v SNy TN R

o o

Loac

"
o _ Non-adhesive film
a

Aluminum alloy l
4

CFRTP lamina ite

[E R0 14 3 y =
. |
@ Load

107 without nano structure  with nano structure

1.4

121

0.6r G.=380 J/m*
04F

2

G,=984 J/m’

<

S 2
IS [

Fracture toughness G, kJ/m’

Crack growth rate da/dN m/cycle

NN
N : :
02F % 10 U [acy=3adm | Esmzzeumﬁ
0 - l0'710'1 ‘ 107 = 10°
nat:z";}:z_‘l-::tture nanov:ll‘r}:lclure Energy release rate range AG kJ/m’
BRROTRIR BN R RS & RERTH

{37 v 7L NI O ERBIRDT = FE
ESY Y 7L ONFR R

1 7L ABHE

=

=

AY— k7 # VEXDEE
PIVEZOLBEEHEERL
T25%EE(LZRE

(RRAXZE/KISTEC/AE Y 7 k& DHFMF)

BMEXFEVUY—FA I35 —
E-mail : contact-tlo@list.waseda.jp

Tel : 03-5286-9867
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Very Facile Production of Hydrogen Peroxide from Water under Sunlight

TR/ RE
Background/Problems

BEREKFR (H,0,) R /NILT . HEKOE, BIEAGETRASN, I V-V TRER
RURDIRILF—FRELTHFINTWVS, RE. SEKREERROMKE. ARBREEZE
FEARALT, XREIXRBVETNTWVWS,

@ Hydrogen peroxide (H,0,) is widely used in a pulp and paper bleaching, wastewater treatment,
chemical syntheses, etc. It is industrially manufactured using high pressure hydrogen, precious
metallic catalyst, and organic solvents.

BIE fRRE
Summary/Solutions
RUFATzVEDT 1« LA KB ZIRINL

M OBRODETHFEELTEEITH L ZRE
Ufco IRARMGKDEALAE LD SE,

A
S =] (=
‘<</ s>_<\ >—§\ /7>'n g/\

[ o>

H;0,
0,

BPLAYKICER ABKBEHTeLESRN 0
ICEVWEET (>140 mg (H,0,) g! h') &8 . e
fLkKRZEZRETE S,

@ We found that polythiophenes act as a rare,

combined light-harvester and highly selective | | W0raR0,
catalyst for the oxygen reduction to H,0,. Its 0o 0, +2H,0 +4e Air

combination with a conventional oxygen evolution | TaoH
............. N
05— h* «\

H,0, + 20H-
0, + 2H,0 + 2e

catalyst in water (pH 12) achieved extremely high
H,0, production rate (>140 mg (H,0,) g' h-).

{Bfiitf  Advantages

B6h TRERRINE (AE)
BWREES T
(BEE7Y-)
on site TORIE
@ Extremely facile reaction vessel (Figure);

@ Environmental friendly process (precious metal- free);
@ Manufacturing on site.

=7y bhig Ham

Target Areas/Products

BELKFDEEIF385 Mt (H5R)/ETHD.
SEI10FETIFIFEIBEHLFHE, on siteTRIEHEA.
M OMEREHTEL. Fic. ARZSVWSREEED
BELKBEKOBELREEEZIRBHTES,

H,0 (pH 12 (3.5 %)
A OH 0,  BELARK

HIEHE 20, + 4H,0 + 4e —> 2HO, + 20H-
BiE 40H = 0, +2H,0 +4e"

2RIG

0, +20H — 2HO, {LEMITRE

@ The global mérket for H,0, exceeds 3 miII?or! metric tons 2H* l (K& TFChi)
per year and is expected to reach twice within 10 years.
This procedure provides a very facile and high-cost 2H,0,

performance on site process, especially for yielding 5%
H,0, aqueous solution.

BMEXZEVY—FAINR—>32t>045—
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Tel : 03-5286-9867
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Battery Diagnosis by Square-Current Electrochemical Impedance Spectroscopy

Background/Problems

BEIRNEEBTHE AT LDORBEDHITIE,
FRAZFREILSLDEZLREZFERAUVBVWEARBINEY AT LADNRE
FRAYRT > aR9 vy M ERMRRERFZERALVLBVWERBINEY AT LDDBE

® Ordinary impedance method which consists of Frequency Response Analyzer(FRA) and a potentiostat system is difficult

to control potential for low internal resistance of a battery

® FRA and large potentiostat system: very expensive

m E / ﬁg .;;e .;ﬁ Grid Connection Large capacity LIB Battery health checking system
Summary/Solutions [ — f \

RYFY—TR—I AV kY 2T L(BMS) i @ Misinioti

response |

IK$HB/IX7—Y FO—F—Ic & ZHIEHT, e oot :
T REQRMRE AR EER L. 1 nsine g ;
E—4Y ZAEHTE 3, ol

® Power controller in Battery Management System (BMS) can be formed only simple current waveform, such as a square
waveform. Applying square current input generated by power controller can measure impedance.

=i Advantages
. s sm o~ . 0.2
MR R Z A UVRIRBIGEDL R S hid, "
BEADEIR N GEEMFES X T LADMEETHE -
BVWEETA Y E—F Y RREHFIHE
01 7 12V,95Ah
® Simple and cost-effective approach to measure impedance. & ~.0 I8
&° 0.1Hz
® Impedance measurement with high accuracy. = g
£ o f | |
i N $ 100 Hz
22—y bhiG O FRA
Target Areas/Products @ 5C5 Hz
01 % .

‘ R o by ®5C0.5Hz
AN=hTYVy ROEE®? S ® 5C 50 mHz
BEtEHEDEERDZ Y

-0.2 .
0.5 0.6 0.7 0.8
@ Smart Grid Z' [mQ]

@EVs

ERABERTHOAER

mEl *Er ZBIR EH BRAXFZEVY—FA1JINR—>3212>0459—

FJ - S4 JRIFATIE e
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The New Interface Measuring Device using New Plasmon Sensor

and Raman Scattering Spectroscopy

Background/Problems

SIRTO—THEDEVEDNI-REDOREEHL L

FERIRAED REE, AEHBH KB TRIEDEEH
@ Non-destructive depth profile analysis, is difficult
@ High-precision nondestructive inspection is difficult

@ Complicated operations of large measurement
equipment.

Bfit¥  Advantages

0.1TnmETORS ERE. B 1 OFU LOFRE

FERRIREL A, Zifi. ZDIZERTHIAIEE
@ Depth-resolution 0.1nm or less

(More than 10 times of the present sensitivity)
@ High-precision nondestructive inspection,

low cost and high measurement convenience
HIENREGS NEENFRE OF

Example of buried interface

Bl/BEF*E solid/solid BE/BFE solid/liquid

raa S )

B BTSN
| | we

L EEGRTNARBE BIE, h%(ﬁﬂy—\ﬁﬂﬁ@

E.g. semiconductors, optical devices E.g. energy device

SERSHNEE WEMICEH 3 EER LY

New Plasmon sensor which enhances SERS effect effectively
- i
I...

— ey
—N

0.3nm | =

2.0 um

BEIhE ,
BIAEER |
0.3nmfEfET.
EROERMIERE &
FF—H

The lamellar structure
almost accords with real
interlamellar distance every
0.3nm

J5774 I~03Gt°—7§ﬁf50);¥éﬁrﬁ]7n77»f)bJ

Depth direction profile of the G peak strength of the graphite

AR 8z
BTk

ISAEFH

B RRE
Summary/Solutions

7/ A=V TOERSEHZ EMERENSEHN
IESREPRERF LANILOLAEERLHVRIE T BE

@ Molecular configuration at buried interface,
i.e. solid / liquid, Chemical structure change
of the atomic level, are simply measured in
nanometer scale.

=7y bhig Ham

Target Areas/Products

BT 1 AV %> SRFME. Li1 AV Eith,
FBETINA AR E

@ High-density optical recording multilayer film,
a variety of devices, i.e. magnetic disks or

semiconductors, Li ion battery, fuel cell,
vital reaction, and so on.

BEAF

: RREERT ‘\'

L WA 1.0nm

0.6nm

DLC B (~wE) S ~0.5nm

' I L.5nm
FEECET |
HETRY Y.

WRT« AV DHEE (DLCRERE. HEER) oiis

The structure of the thin film magnetic head (DLC overcoat/ lubricant film)

Y .

NE=7 18

1280
- . &=
w0 |MH - i\ o f'\ "
- Sp*-NH 4= i\i / s
AL AN R
5 e | G 10 PO
- forl N

SpE-NH

Dt (e

S
2nm EDLCiE cw&&ﬁ/

Raman spectra of
DLC overcoat/ lubricant film

"0 T T

wo 1000 1500 2000 %00
Raman Shift (cm™'}

ZERXR—TODLCIRREAD I VY ARTZ ML
Raman spectra of the surface of
nitrogen doped DLC overcoat

Intensity (a.u)

EE TR (em™)
DLCODGE—J34

00 100 150 200 2500
Raman Shift (em ™)
DLCIR, HBRDZ VY ARY ML

Raman spectra of
DLC overcoat/ lubricant film

i 7B HI/DLCIE SR E A5 O BE B (nm)

DLCER. HBEDEEHRED
AR NIVEE (R 7 b EBE)
Raman spectra of DLC overcoat/ lubricant film
. as a function of the thickness direction
\_‘___ (a frequency-shift and intensity)

BMEXZEVY—FAINR—>32t>045—
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Ultra-sensitive and high-performance biomolecule detection method

Background/Problems e
SHIKEE — FEHIREE
RHADHT - PHIRRRBERTER. KR, BRPEDOFHEREICEYN 5 - 50 °C
BRAOHMED/INA AV —H—ZRE - BEICIRET 5HEDEL IR
100 - -
BEBETRRIC A AT—H—ERHTEZ—ROKFHIBE | L o
b il
@ Early diagnosis and detection are effective for prevention and treatment of & (100 nm)
lifestyle-related diseases, diseases, and infectious. E 60 -
@ There is no effective method for rapid detect of trace biomolecules % 40 | R
(biomarkers) in the early stage. o (20%/°C)
@ A general technology for more sensitive and rapid detection of biomarkers is 20 +
expected. o
- = //ﬁf.;l;e.;f 20 25 30 3€:m éo(occ)ts 50 55 60
ummary/Solutions -
BEREMHELHFORLHE
mmﬁﬂ% 77— D 7ﬁ—cb\ b > 9 }Lﬁ—t “—iﬁmg- % Characteristics of the temperature—responsive fluorescent particles
o = = Y=z YR T RN RS
BEIDFFIINMBECLIERRMERACTS  Biinm C/orfvr- AR z0v

@ Conversion of detection principle from analog method to digital
method.

(9 FILiEiE x105<)

@ Development of ultra-sensitive detection probes capable of single > RETE
molecule detection. >E%?r%)§iﬁs;ﬁ§

@ Practical application of quantitative technology based on high-

Fé7 4 - LI (~557)

speed single molecule digital counting.

Bfiiff Advantages M ee . e

BEREEREALTO-THFICLIEERED FIRE B RS M T - £ B S ORI RE

Principal of the biomolecule detection by using the temperature—responsive fluorescent particles

FYFIVEITIC & B BELEEEOEVENEEREER :
EFEDFORBEBRMEZRFLS 3EVARAKE EHE | owm /T esae

@ Ultra-sensitive molecule detection by using temperature-responsive
fluorescent probe particles.

@ High accuracy and reliability by digital analysis (absolute
quantitation).

@ High versatility and innovations that may innovate biomolecular
detection and quantification technology.

=7y bhilg EHa
Target Areas/Products

/ R TR

\
*
%,
X

Fluoresence Intensity (a.u.)
.

T A

a2 i 1 L L i
1) 111} 20 kL) 40 30 &l
Time ()

NAAT—h—FILIRFEER R PSAE L7

Detection of biomarker (prostate—specific antigen, PSA) as an example

_ I . > EHA—E (pLLAL) ) ...
B - EREE  THEY, RRCEROBRMEEE - satniooms) = i
e o i . >N TOREA B TR
RIE - RMER | REMEYPHEOREFXY b > AYUIBES _j%LH
‘ E _ ) > SRIERTES - e
A AES  BHBEGHTERE - TRY S mrmoxn
@ Health care and medical industry: Preventive medicine, ultra-early @ m
detection of diseases and infections. Q e G C’
0 . . . . i O
@ Environment and food industry: Inspection kit for environmental ,\jf; 7!*%4 p-
=0ort (ﬁﬁﬂ%@ﬂﬂsﬂ)

microorganism and bacteria.

@ Bio-industry: New technology for detection and quantification of
ultra-trace biomolecule .

= EEXRP! , Runkai Hu? , K E§)?
HTPil ERERFR?

MNEBEICEIBERIDFT ORI

Rapid single molecule digital counting with microdroplet technology

BMEXFEVUY—FA I35 —
E-mail : contact-tlo@list.waseda.jp
Tel : 03-5286-9867
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Seeing mental stress from invisible substances

BR/ R

Background/Problems

RIIK[IDS [ DOERELVHE - EAEDBEDLD DEEM
MEBEE Y TEHRAIUVEEENZA ML AT—5 I & 2BTICIERTR
JLFYV=ILEORBRMEDDICRIZFTEENRASNTELE

PIEBERIR

Milieu intérieur

Claudé Bernard N

BT d—) 0 RIS

@ The importance of mental health and society / relationship with others REGSEEER
@ Limitation of analysis using indirect stress data measured by physical . RIS & G E DR
sensors Fig.1 Relationship between psychic and immune
substances

@ Elucidation of the mechanism of endocrine substances such as cortisol

BE RRE

Summary/Solutions

HRDERZZSHDEFNICEERA ML AYEESZRE

1Fy7LEOEHEVT—ESHSERA ML AYMEEEZEIRFICHE FERtEYHF YT
BAZE), BAOKHEERBULICANLAIRIAVYRNT4—RINvY
@ Detects many medically important stress substance signals of different origin
@ Quick deduction of stress substances from multiple sensor signals on one chip —
I

@ Stress management feedback considering circadian cycle and individual
AN—NT7 A2 Ic & B T— TR

Fig.2 Data analysis with newly developed
@f\iﬁ Advantages sensor chip and smartphone

ER, TRENSEDHZETEHDANLAVEREZE=Y—
BRTORE - FRESVRFRICLSBERDARLBNI ALY
MRAEOESRECEB/NA AL Y ZEIR VIV T 7T TER

@ Monitor multiple stress substance concentrations on the spot from saliva, sweat, etc.

characteristics

2 5 ’
| . & »
l y v o = 4

@ Biosensor that can be stored and used at room temperature and reused by cleaning e, BEERADTIEE
Fig.3 Can be cleaned and reused

@ Realize newly developed signal stable integrated biosensor with low cost silicon fab

=7y bhig Ham

Target Areas/Products
EFOBZBTANLAOY MOA—IWZTIODAX T INANILARATINA R
BEOARNLAFIVvIICHENIET Y RAZMZ 32— EAEYRR
BELIURY MNHBICEITE2MEDBEYDIODANLAF Y h—

@ Mental health device for stress control in daily life

BBANLR  SYOAKLA

Fig.4 Workplace stress check and

@ A service business that adds scientific evidence to stress checks in the workplace animal stress detection

@ Stress checker for silent animals in the livestock and pet markets

KiE Bz, &R &5F BMAXEUY—F A JIR—S3 25—

FJ - 54 TR e
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