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Electrical Energy Storage Business of

Hitachi Chemical Contributing to the Secure
Social System and Environmental Conservation
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Expectations of renewable energy as a measure to solve the issues of global warming and energy resource shortage are
increasing. However, concerns over unstabilization of power grids are growing, as the amount of wind power and photovoltaic
energy sources — the generating power of which fluctuates intensely — increases, and stabilizing the electrical power grid is
becoming important issue. On the other hand, experiences of long-term blackouts and following electricity shortages and
restrictions after the Great East Japan Earthquake have increased awareness of the need for power source decentralization
and high-level energy management for further stable electric power supply and energy conservation. Electrical energy storage
systems are expected to increase their important roles as key facilities to solve the above issues. In this paper, products
and technologies of four electrical energy storage devices & systems contributing to energy storage systems and energy
conservation of various types of energy managing equipment are overviewed.

|

VAR, WRABHTHET IRFRAS R E, MEKEBLOFELETICE 2 B2 RBESELHERIMZ TE TV, it
BRALR RO 0 AL L L CIRERRE A AP O WET), KBtk EOFENRET AV F—FIHOE K - IERAFES N TS,
FHEEORFEREIC L 2 T AV F—ZEIREEOMK T, FRINALATRB O RS L < 2 2 HESHE SN, TRV F—
REMRBEDOBE S D HATRI ANV EF—FHOEEEDHE L Tvb, FEE S HAETRIAVE—OBARELZ N> TE72
A, LTI REEC & ) AR & S EB T 200, KEEEEOEARBNNIEY, BEHRHEOALEARE S5 RN
L o0dhb, BRKED—DL LT, 4%, HEY AT L0EAZ LB HNEEHRNP AL EAOBEE BT 0L -
bbb,

—77, WHAKRBK TCORMEBORBR L 2N UBEOBNARRLENHRBIC LY, BhEMRCHT2805mEY,
HROBEIMEROBEIZT TR, FHEIHFICBI2ET At - HIBO-BOMHEOBINE T, BRSSP HFELTOZ AL
F—MEREZNHITMA TZANF —, FICENFHOEEN(A~Y— MONOERLE TV OOH 5, KE, I, T,
PFaERRE, D LIHIRE Vo X F ST LM RHEHACTRELLANVT - A I AV M 2BAL, BHEEESREBZEY AT
L%ty NT—=2TORVT I —=F LV TIZANF=5Er LIF TR Y MADEFITHE > TV b, TOHRT, FEIVAT
2FIEFHEERE LTRIFTRL, TANVF =LA TVA LV MOF =R LTEBRE LTG0 R R s S,

kP SDHET A, COMMOEE b OB SN T WD, EELRCOMEHFEDO—~>TH L HBHEIZBVTIZ,
RRMN, EAR, dbk o> Jeik FE s T 20204 12 20144E D RRE BLHIE © & 5 128330% D BR H ARG S hTh Y, dELZ EoH
BENZ BT H e ENE A OBRBEHHFI OEAIMRFT I TWE, SHRELBRBINEZOS LT E ST REIHLY AT L2 %8
T—bM A YOMFADR 2 ENTWHDEEZ LN,

K FEAEOEBICINT TE, Lk X5 ICEBHIMEY A FTORAETRET F OV F — OFHILK R B % O mahit, &%
PRI A FTEN—=F V7 FNlHIITOE T ANV F—LIZIT72%)), TabbHEMmTORSE, VAT 208 ML T
%, HETEE LTOME, HT b E0RAMNBRIY) HMAPLEL L, AT, SAOOMY)MAOHTTETET
HEM AT ER Y AT ARK BB OBA T AN F LI — FHCTEBNT 2 U OB EFNA X Y AFLBGB I UZR
5EXZHAFEMIIONT, ZO—MEHNAT 5,

6 At T 7 = H L LR — b No.57(2014-128)



[| 2 | rEvanmens

YN — 7T, BETNA AHEO otz
M 5%7-@, 20124F 4 B2 BEESt 2 2e T4
fALL, Zofk, A% - FREHBML —MbL7z. Zhic
LD F T EEIRA T 2 EET N ADORF - Bk

i i .

#%7»@

xzm, wmr, 22l oo AZRE NL yoonm

Wie, MDA LORE: > T & 72 BB BI%S, SEAHT - Exm) | KR EAwn, ) 2
ST 7 & DI O A % e L 7B O Ve s ) NS oy |
WO EHEE LT 2. e ‘
VHBE TN ZAHEOKEIREREE, 2 - ;
ﬁj&j%;;\);m%%\/ﬁ;%;ifiﬁ l);ji?j sy VFILAT X INY BN UFgLats
T s S 7R (BEAHS, E5G [@EALS, BEH

VB, VFUAALFT RNV, ayFUY)FE
ZRALTVWLEZIETH D, EHICINLDT N, AD
FEEI RICR PRV R, BIOKET A Z0HE LTy

RIS Y AT A8 - WELEAELTEY, MEY A

- BEMIFILAF
FrNDB

CTINIBHEIALT Y
R N= Db

=
B L LINE

Fy/NvA

F V=% R L2 RN FEHAREDE LTS sl
(B®1)e BT, ZRZRDOTNA ABI WY AT 255 1 SHORETS 4 D2N0EET/NA X
FC, BHORU) A E T B Figure 1 Four electrical energy storage device businesses at Hitachi Chemical

2.1 E@Emﬁﬁ%%i g,
VA OMERBMFEIHBELS I OEEMNEMFICERLTEBY, Aficik, FTTHHEAHKERBBICZOWTHMNT S,
COMEHIE D72, HEJHE X —F —HulMINA 7)) v FERERHEE, REEME LR EOE FXZnb D% 2 T
Y A DIEA, PERBIOPNBREHBIE (T ) VEBL T4 —EVE) IZBW T, BEREE oL, HRoReE1t,
NG (T A D0 7)) R ERBEM D00 2 F I LI MA L EMEARIED bNTnb, N, T v FHEIIREK
HERRPRKE VA, TAMEL, FRMBIILTHHAR, REEICRENEDOHBLTHL, 5% HEEFEOKRF %L
HO b LTINS R HEE CIX, REIN ESE L CISSdling Stop System) EAYWEH SN TWwWb, ISSHEIZTSEIE,
Ay —F—, SREE MR EEMTm OB EEOATEBHADEET, REM EREIKRE L TR MIERPIF 2O, BRNRH
BUEZ IR T 5 L PIENTE D, 20204F 1213 GE R E033,50001 B & M 2 GRIEDR) 5 £%5), Attt R OBEEHD30%I12
ETLHMBLTHBY, ISSHTIE, EFHbOERHELLICL Y Y V2 EILT 572008 - EIEoRKEIZ L, S5y
T AEIEHIEE R A O BEMICENIHR 2TV, ETRICENOF VS A= ZHCTERH OB AETE LT . $HEE
MBI CORBE RELMEZR Y ET LR D720, BEALOREIZR Y RT WV, o TISSOMREE 4
WIS HIIZRERF O T AV F—RIERR 2 0 &40 2 AT, kL ) CTHRRABTELIBVAES
FANEREE, FTEREO#ED K LISHT 2 mWidAEZ e 3 2 STk E B L L 2 5, ISSERIC X 2 PRE SR R
WK E VIR EBYIE CTIEEE A R— 2RI L ) FREY A A2V E CHIBR SN D720, FICEHWEEPSLEL & 5,

LA 1Z 20064 (I BRESTINHO—FETH 5 4V & 42— & BAEFIE (V5 A — 5 OB 2 HE L Tz > ¥ ofafiz ik s LIk
FBRWET L) BEHIC, BOREZTANEZ AT 24EEM 2 MWAICERT TR LY. 2082 X— 212, 2010412
Fe B2 AR E LAISSHT A 1 #ACS & BI%E, 201 14F 113 F B EE A IS PERE R S S IR D 7248 2 IR 2 B L2207, 2
(B B K OTISSHUA 5 1AM & 46 2 o BB T ANMEREO I, B 3 Ik AMRROKEZ RT, TEZ
FANERE L 72 D1 IZEHIC 2 > T ZBBOFTE G 2 EAES 2 LB H Y, R E L CTRBISHRINT 2 A B &
B =RV OFBBFEZ FOITHE Lz T2 CIEMIEYE O IE bR EAE T OIKP L2 EoRFIH Cog R I T L 12
HO7zHER, 52 DT EZ T AN L Bt o — BB AR TH 2 f5icm LT & 72, 8 2 itfla Tl amasmngic—
BWHEATHEHALTWS A=Ky 77y Z7IHRTEBR 10RO 7287 — R 28 Lz g b (R LT 5B E
EDVELLHE) RNV T 2 — ¥ 3 v (RIS OER) 2 P & 22458, WAMEEIEH 5 fICim b Lz, Shick ) A
HARTHERE A 10% % 8 2 2 W88 7% 50 N S 2 B H B # OISSHIZ bR e 2 stk ik 2 Bl 2 R T & 727, ¥l &%t
&, 5250 EEDOEIL, HEL L — &R CREEBAN L AR — MIFER) 2 EOHBM OB L HETTDH 5,

SEBMITZOURBRBBIALEZOCIR S G55 7134 ATH Y, MRHC L 2B Ty ba—Vhid—L s, L
W OBEAAINA OBAFE T, BHLPERRICK & 2 8% RIE T ABIEY E O FEHE SR OTIK - Ptk % Rk#ica > o —
VT EMBORELZ LD, TNODOWRICH - TE, Mot B 8 ER B Zwbgenr & L m T, i) B (AFM)
2 &) SRR ST OWEYE O ILEZAL R LB OB EN: & HH: - OB (inssitu) B8535 FEE2 T, mINFIORR L3R

At T 7 = H L LR — b No.57(2014-128) 7



300 1,000
- R R
It 800
5 200 - ﬂ
3
2 it .
e =
AE ;-E} 400
8 100 |- @
)
@ 200
0 O
—fpEA &1 =) —MER  E1 2
Tt R S wit o mfE
2 REZFANIERELEE 3 MRAMERELEE
(—EAEHZ£100 & L 7-1854HE) (—REAEHL£100 & L 7-1854HE)
Figure 2 Comparison of charge acceptance performance Figure 3 Comparison of durability between
between conventional and developed batteries conventional and developed batteries
BHDO AN = X LD % D7, B 4132 0OPIgE = .y
WE® FE®

O—FlIZRLEDDVT, RINFOENIZ L B EET
B & 2212 TSI R O B R 81 (PbSO,) %2 $# (Pb) @ & %
AR WSRO SNTce TOTEZ WL Z L Tl
Ui COWE OB Z DOYBIETE, HmAIC X e
DR L) B ICHERTE D X )Tk o 7ok R, A
1 = XL DR L BFEDNHEDIK ST b, ARG
I o B%E Tl YA BB 5 F O = F- a5t 5L & H

W 72 B R AT A AR - AT A & i e & PBEO -
SHBELTIN—TOYF I —FRHLIBIRICLD, \\_

»
557 BRI 2 DTV PR A

A
32 N “
HEE Y 27 A2BWTIE, ZhE TomEMEn ;“b
FOBE AT, Sk, BRSO 7ZDDBELEIL,
HE)Efs 2 &0 SR Y A T A OB DED &

10 peen<] Dpam

FHEENDL, TNIEWLER oW, HHi—0 4 AFMZERW - BIEEME DO RMERDORRELD % DIHEREH
BT T IV IAEREO TR & o 7Bk 126 2 Figure 4 Images of in-situ AFM observations which visualize the morphology

changes of electrode active materials during charge-discharge cycles

TV RERD L, GREDERDE 5455 KERL
EEBROMEZED L L LB, PR RIEISEL S5 EHMMERMOMERL ) F 7 L4 4+ 2 F v /30 5 % EOMEHR
EDOBERE, WAHAWHLRWREED FoME L M EED Tw <,

2.2 E%ﬁﬁfﬁ%%i T e e e nyeeeem

FEERSREELO ST T, HERMOMKME TLE, KER, BESEH LV EREENLT, RIVFT T 1A
IHolxh, k- Ak, e #EwESELE, 7—vk v %, BENLREOEEA V75 LTEELHROER /N
27y THEEPLICHEZEML TS, INHITMNZ, BEORRE)) 2 LEMO Y — 2T 2B - &
P L (C—2 Ay b ¥—2 37 M) HRHAENRI AN T -2 X5 8BEOMNEEEMH 2 L0 4 7 VHETOFER
Mol - EREK->TWb, ThHOHRICIIESW, SEFEE, #MiKkKAZEOT—X Y79 v A2 R L3 5680
LEWLSHONTBY, KETEY A 7 VHERTORERREEE O BHML, BRI 72500 HLA DWW TR
T %

HEK DR X ERE B TIITME S A 27 VFHaH3200~5000 T, EHEEMC M D EBRAH O A 2 VHEIZIEHHD
T Lo 720 ZC20014E W2 ) Bk F & 100U S 7 e & KR IC s L, R4 ™ 19%3,000% 1 7 v & 72 B LL
FEBMZ BRI L7 20064E 113 @i & & 51245009 4 27 VIZIi) B L22LL-SEY 2, 20094E 123 FAE T RE T AV ¥ — (2
L BB TOMNLEHBAN R THREMITECERRE™) L2 2LLWESEELZHE LAY, HHAXMERELOREL

® 1 WIREEG  MAHESRAT A T CoHEdfdr %2 SEFURE  20144F 8 JIORMEAL, MUt

8 At T 7 = H L LR — b No.57(2014-128)
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Table 1 Comparison of specifications and appearances between LL1500-WS (new product)
and LL1500-W
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Figure 7 Safety technologies of a lithium-ion battery CH75 cell
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Figure 13 Conceptual diagram of hybrid type electrical energy storage system

PCS: Power Conditioning System
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Lithium-ion Battery System for Smart Grid

BEH F— Shoichi Hirota h#h X2& Mitsuyoshi Kanoh &R = Takashi Hara %8 R{E Yasuhiro Shibata
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L

The smart grid has been proposed as an initiative that can be optimized by fusion with IT technology, to control both supply-
and demand-side power flow, the response to wide-area power outages due to the decline in power-distribution facilities and
power shortages, or system instability after expanding the amount of renewable energy generated and introduced in the USA.

The battery-system roles in the smart grid include load leveling as represented by the peak cut or peak shift, power-system
stabilization as an adjustment force and response in emergencies, etc. This report focuses on the contribution of lithium-ion
battery system to load leveling alongside renewable energy, stabilization of the supply/ demand, and ensuring lifeline energy in
the event of power failure.
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Flooded Type ISS Battery with Improved High Durability and High Charge Acceptance
T EE  Shingo Araki
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Improved charge acceptance and durability have been required for batteries loaded on the ISS (Idling-Stop System) vehicle,
because they have to supply electricity to the vehicle and accept high regenerative power. A new separator design, including a
conventional PE separator and specific non-woven fabric, was adopted for the third-generation battery to improve durability to
200% compared to the second-generation ISS battery. We focused on an organic fiber with particular hydrophilic treatment as
a non-woven fabric to achieve a new thinner structure and enhance battery performance.
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Figure 1 Stratification phenomena of conventional structure and new type
separator design
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Figure 2 Influence of various non-woven fabrics on charge-acceptance characteristics,
using a new type-separator design
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Large Format Hybrid Energy Storage System for Power Leveling
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To prevent global warming, renewable energy sources, such as PV (photovoltaic) and wind power, are becoming increasingly
popular. Since power generated via renewable energy sources fluctuates depending on the weather, when introduced on a
large scale, power leveling using the BESS (Battery Energy-Storage System) is required. However, power-leveling applications
also incorporate peak-cut, peak-shift, and power fluctuation suppression, for which different battery characteristics, e.g. in
terms of power or capacity, are required. Accordingly, Hitachi Chemical Ltd. has joined Hitachi Ltd. to develop HBESS (Hybrid
Battery Energy-Storage System), to provide an optimized combination of various battery technologies and a more compact
and economical BESS with suitable capacity and power for the target application.
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Figure 1 The concept of HBESS(Hybrid Battery Energy-Stirage System)
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Figure 2 The application example of HBESS for the wind power
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Figure 3 The application example of HBESS by LIC and Lead-acid battery
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Advanced analysis of LIB and Related Material
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To develop advanced Li-ion batteries, elucidating the influence of functional components on battery performance is crucial.
However, Li-ion batteries are very difficult to analyze, because they comprise various organic-inorganic or liquid-solid materials.
Accordingly, in this study, we developed a new analytical method to elucidate the two- and three dimensional nanostructure
and crystalline distribution as well as a method to visualize the quantified dispersion state of the ingredient for Li-ion batteries.
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Figure 1 New analytical technologies suitable for various fields
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As the performance of semiconductor package improves and they become increasingly compact, the need to control heat
through thermal interface materials has become more and more important. To meet the demands for thermally conductive and
flexible material, we have developed and commercialized a high-performance solution. By orienting graphite fillers vertically
within an acrylic rubber-based matrix, TIM(Thermal Interface Material) we developed provides both high thermal conductivity
and flexibility.

Generally, a TIM can be applied and used only once. However, we discovered that CPU testing and machine maintenance
applications demand ease of reuse. In this report, we will discuss how we developed a metal foil laminated TIM which facilitates
removal and reuse.
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Figure 1 The solar spectrum and spectral sensitivity of the silicon crystal

Among the many kinds of renewable energy, photovoltaic power generation has shown remarkable growth and is rapidly
penetrating. The crystalline Si photovoltaic method is mainstream and its production volume is expected to increase steadily
in future. However, the unit price for generated electricity must be reduced to facilitate the further penetration of photovoltaic
power generation, and improving conversion efficiency and cutting costs have become urgent priorities for PV manufacturers
and material suppliers. We developed wavelength-conversion particles (WCP); applicable to PV module encapsulation sheets
of the PV module and capable of reducing loss due to the spectrum mismatch between the sensitivity of the crystalline Si cell
and sunlight, and achieving higher conversion efficiency.
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Figure 2 Acrylic resin capsules enhance the wavelength conversion

26 At T 7 = H L LR — b No.57(2014-128)



4 BiiNE

R1ICHREL7-WCPOFEZ, R 3ICWCPOIMVEERT,

WCPO RS IZHNARDRHEA X7 My, #OBHE, HOtE TR E, KBEHGANXT M, #iid ) 3 v RREEmE IV
DHNEEIZER LT Lz, 2OMRE, BVEBONTF 28R I CEHIL, M) 3y RRGEMOR)ZA IR R
D BHENMEE NI U720 T2, BHPRE T2 T RERMZEHA LT, 627 7V VIETH 7 L, £
DR TREERESFB IS 7NV R OFREEZ L 72 WCPIZBURE I — + ®FiE TH 5EVA (Ethylene-Vinyl
Acetate) Z1H®, FL 74 VR TAF/<—, RVVE LV TFS—VEOMBE2MHLAHILEY— MCEHATETH D,
WCPZIEDOWMA L & b2y — MERIFICRAT A2 T, ¥Y— MR 7O 228 W 5 F 4 i1l — Mok ELR
BEEA 5 CT& %, HEEWMEREMNS LAZEVARIEY — b2 20mME bt & LCER L72E Y 2 — VIdREkOEVAS
Ly — AW REEMEY 2 — )V E LT, BRI T22%10 1 L7z T 72BHMEORHIC B W THIERD
EVAHIEY — M EARER LRV TH L F 2R L TV Do AMEHIWCPIE LT, 20144 EHNCHGEZ Bt ik — b X —
P CTEAENT270T w5 (R4, B5).

x1 FERHOEME
Table 1 WCP properties

BH B WCP
KR nm 300-400
RIER nm 500-600
wAE - e
KFE pm 90-110 BHATT HIMRRHET
3 KREHRFOEG
Figure 3 Appearance of wavelength conversion particle
HIN—H5 1,400
/ / MEVA
1,200 - WEVA+WCP|
ED
/. — b H+WCP 1,000
@I R
KB LL  Power OO0
W-h
Eafl ) w-n 600 -
Ny Zo—h 400 -
R . 200 -
4 ERETEBERTEAETY 2 —ILOBEK
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Concept & Situation of Open Laboratory
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With the performance of electronic devices soaring in recent years, the miniaturization, high density and structural complexity
of semiconductor packages (hereinafter, the package) are all progressing, while the product cycle has been shortened.
Accordingly, it has become even more important to develop novel materials and provide them to customers on time. To propose
integrated solutions to our customers, we established the Open Laboratory to implement total assembly-process solutions,
including the development of advanced packaging technologies and proposal of materials.
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Low Dielectric Constant Multilayer Material for Mobile “MCL-E-78G”
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Amid the high functionality and high-speed communication of mobile devices such as smartphones and tablet PCs, it has
become difficult to control impedance and RF characteristics by increasing wiring density and layer account. Accordingly,
related motherboard designs have reached the limits for standard FR-4 material.

We have developed a new low dielectric constant multilayer MCL-E-78G material for mobile devices. As this material shows
good dielectric constant, it facilitates impedance control of PWB, meaning this material may provide an improved margin for
PWB design compared to standard FR-4 material.
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Figure 1 Effect of using low dielectric constant material on PWB design
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Table 1 Properties of MCL-E-78G (thickness 0.8 mm)

Item Unit MCL-E-78G Standard FR-4
Flame Retardant — Halogen-free Halogen-free
Dk(1 GHz) ™' R.C.=70% — 3.4-36 3.9-4.1
Df(1 GHz) *' R.C.=70% - 0.009-0.012 0.016-0.019
Decomposition temp. (5 % wt loss) T 380-400 380-390
T™MA c 160-170 155-170
To DMA [ 200-220 195-215
X< Tg ppm/C 13-15 12-15
oTE Y < Tg ppm/:C 15-17 14-17
Z<Tg ppm/C 35-45 30-40
Z>Tg ppm/C 180-230 180-240
Cu Peel strength Outer layer 18 pm kN/m 1.0-1.2 1.2-1.5
T-288 (w/Cu) T™MA min >60 >60
Flammability UL-94 — V-0 V-0
CAF properties*? 85C/85%RH, DC100V hrs. >1000 >1000

*1) Measured by a Triplate-Line Resonator
%2) Drill bit: ®0.4 mm, T/H wall distance: 0.3 mm, Pre-condition: Reflow x 2 (Max 265C)
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Figure 2 Frequency dependency of relative dielectric constant and dissipation factor

5 SikODER

© RAARTNT EA OV IR XA S AR O B 56

[B£3Ek] 2) MIH E :JPCA Show2012 NPIZ/L¥r7—3ar Pk
1) EMF—%%— U 2l&tt  TEFY 7 VS0l Eh P49~51
~F V& NV EEER265 H 0% B~ (2014)

At T 7 = H L LR — b No.57(2014-128) 31



HitachiChemical

Working On Wonders

LEDR#H#ASHRBEET—IV K

New High Heat Resistant White Molding Compound for LED

N& BN Hayato Kotani 3T #%F Takayuki Akimoto W% #Et Tatsuya Matsuno # 8sh Tomohiro Hayashi
WEEMBIEERT SOEMREER HIEMHRERE

B =

FRMICLEDD S KA A, /Xy r— Y OMNEERHH$T28REICE ) R TRINERE,L S OBEZIT /Ny r— Y Ol
ERE LI LA TAIENEESINS,

LED/S v 5 — V0SSR EMEZR 1T 9 720121F, ThEMBEKT 2D EHICHVWIAEEZAEL TV E I ARk 5N 5,
REHGEM OB X B EMIILED Sy 7 — VW LT 2 MO N2 KT I 5720 TH 5, T2 THHIE, 0 X)) il
DIRITIB R 572012, BIZXBEOEZWH T2 2 LML ERELEA LR VBIRZHEL, S 7 47— LM
A G b CLED HIFr Bl s #4448 & B %S L 720

|

In the spreading LED market in future, it is assumed that LED packages will be used at higher temperatures due to the
output design and external circumstances, whereupon the structural materials will require higher heat resistance against
discoloration than current situation. The discoloration of structural materials by heat decreases optical intensity of LED output.

To meet these requirements from market requirements, we developed an epoxy resin by introducing a functional group
capable of suppressing the discoloration due to heat. Moreover, we finally obtained a new product of high heat-resistant white
molding compound materials for LED in combination with a highly reflective filler.
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Figure 1 LED package design a)Cross-section b) Top view
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Figure 2 Properties of the newly developed white molding material a)Reflow Resistance, b) Heat Resistance
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Development of Heat-resisted Polymer for Magnetic Powder Coating
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Recently, soft magnetic composites (SMC) have been developed as magnetic parts for high performance motors and
actuators utilized in the wide field of automotive and industry. Previously, we developed several resins and inorganic
materials'® as binders for SMC which can make them heat-resistant. Furthermore, these kinds of binder materials will be
widely used in near future, not only for soft magnetic materials, SMC and bonded magnet, but also for hard magnetic materials
used under tougher conditions.

Accordingly, it will be needed for binder resins of magnetic resins that the functional properties should be improved in heat-
and weather-resistance than ever before.

In this report, we describe the further development of the heat-resistant binder resin acquired in our development of epoxy
molding compounds for semiconductor packages, which can give the optimized properties, especially higher mechanical
strength of green compacts, even under higher temperature more than 150 °C.
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Figure 1 Designing of binder resin on the molecular level. Figure 2 Strength property of cure compact applied to new binder resin.
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Silk Fibroin Sponge Sheet for Skin Care
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Silk yarn has been used as fabric on account of inimitable shininess and texture, and also as surgical suture on account of
high strength and bio-compatibility. By using fibroin protein that is the main constituent of silk, the utilization as the film, the
powder, and the sponge is considered. There were some reports how to form the sponge, but the strength of the sponge was
insufficient. Therefore, the sponge has not been implemented yet. We have examined how to make the high-strength sponge,
and have succeeded in getting the sheet form of the high-strength sponge using the fibroin protein. We propose our sponge
sheet as skin care materials, because our developed sponge sheet maintains the good feeling of silk itself, and has the high
water absorbency, the high water holding property, and the high adherence.
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Figure 1 Various fibroin product forms
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Table 1 Characteristics of the fibroin sponge sheet
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Figure 2 SEM image of the fibroin sponge sheet
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Figure 7 Facemask made from the fibroin
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