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oLeD\ BEIRATA Fraunhofer&®
fi | <G-Leaf®> BSHELIBHO7OARRE

Ultra Thin Glass <G-Leaf®> . R2R and S2S OLED lighting process development with Fraunhofer

\G—Leaf ’

F—N— T O— B L HBHIRH S A <G-Leaf> . BX0.2mm (200um) LI T OH S AAIELET .
HS5ADBENI-T M8 | LB | ZOEEIC HSAD TN MLEZELEED TS . =
B BB L HAREE - EREHHHL. ) — T O AADHISE . B E Tl /52450 ~ Fraunhofer

AN TY . IRINF— ER BRAF HRAGABNOG O AT E MO IR TT . FEP

NEG's Ultra Thin Glass <G-Leaf>, not more than 0.2mm (200um), is a superior material formed by
overflow technology. <G-Leaf> maintains the advantageous functions and reliability of glass in a film
state. By reducing the thickness and weight, we have finally reached the ultimate material in terms of
environmental friendliness : material conservation, smaller carbon footprint and green processes. This is
a highly potential material for the next generation in the wide range of applications including electronics,
energy, medical supplies, lighting.

4 A
‘G—Leaf ZBIDMHE / Meaning of <G-Leaf>

HSA /U= Glass/Green
B2E Lightweight
RIEICELLY  ecological
advanced
JLFTTIL flexible

J

RS CERR LR BB A DR BMEEEFraunhofer(75%> h—7 7 — ) HIESEASERRO 7L+ T
ST R NG 5 - O—JLtod—ILic yys— R
T O B ko T B RS 7J7Z§$E&Hjc\tu Jlto |:|* WICEBDERELBAOHREZOEA IS, é#i@iﬁ‘;é*ﬁﬁ7z
RETEMN - REEE <G-Leaf>HER#MFELTIRERBEIN..Fraunhofer& X[ TO—)ltoO—IH KV — Mo
cHZAMEIZE > TEEN /BN FHE 02mm B S— N NCOTOtAEERGPTT,
THEE - Jessit - BRIEBE - HANUTHE - RS tmm

100pm) B
\
m N
- - o
* Excellent Properties Generated by Ultra-thin Sheet 03":“ \
Forming Flexibility, Workability and Lightweight ?éo;m&

Bending Stress

o

Fraunhofer FEP, a research institution of the Fraunhofer — Gesellschaft, the largest applied research
organization in Europe, is using <G-Leaf>, our Ultra Thin glass, as substrate material for R2R and
S2S manufacturing process development for OLED lighting.

BIFICKWEL S5 3RS [MPal

SCER
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*H5 ADRBTHEPRARBEORRI LI EEIET A, il 5 H50MPa%,
* Excellent Properties Originally Possessed by Glass Materials BHEERUIERMBEORRELTOET,

Heat Resist Obptical P i Electrical | ati *Glass breakage depends on defects located on edges and/or surfaces of glass
eat hesistance, Uptical Froperties, Electrical Insulation, substrates. In the above figure, 50MPa is considered to be the boundary between

Gas Barrier Properties, Weather Resistance “broken” and “not broken” conditions.

cTLERVTWTARTLA - FIRWPALR—D « Flexible display « Digital signage

s BFAN—/)N— cHHELTAATLA « Electronic papers  * OLED display

« BYF NIV - B ELIRER * Touch panels + OLED lighting

- KBEM I T T 7IiEKR « Solar cells + Smart wearable devices

seaiq jou s80Q <

o

« Excellent Surface Properties Generated by Overflow Process
Surface Flatness and Roughness

BABSHFHRASHE TAATLAEFRIELD BABSHFHRARE T1AT LA EFERIELD
T532-0003 AKRMEIKERATEI—14 TEL.06-6399-2711 FAX.06-6399-2731 T532-0003 AKRMEIKERATEI—14 TEL.06-6399-2711 FAX.06-6399-2731

Nippon Electric Glass Co., Ltd. Display Glass Division, Sales Nippon Electric Glass Co., Ltd. Display Glass Division, Sales
1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731 1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731




FHELIRRARREREN 7 AZR<HX-1>

High Refractive Index Glass <HX-1> for OLED Lighting

<HX-1>E FNAARICHACADONTODHZENEBICRYE T ZEDTEIRERDERTZ A
EEBZEA BT THERELIBRADMREZNETEET,
<HX- 1> FA—N\=70-KFE TESNTWS/O FEEICERLZREZH L THY. HEFY%

EFSEEEA

<HX-1> makes it possible to extract light trapped in OLED devices. Therefore, simply replacing
conventional glass substrates improves OLED lighting efficiency.
Since <HX-1> is produced using the overflow method, it has a very smooth surface and achieves a

high yield rate.

BHE (nd1.8~1.9)

Organic Layer
ITO(nd1.9~2.1)

AZ2A (nd1.5)

Glass

HERYELT 1V L
Outcoupling Film

=EHE(Nd1.63)
BUVEES
&Rt
NITETE
mUOFEER
cBERETIVAHIHZA

1 Properties

BHE (nd1.8~1.9)

Organic Layer
ITO(nd1.9~2.1)

BEHFTEH TR <HX-1>

High Refractive Index Glass

FHERYHELT 1V A

Outcoupling Film

_

» High Refractive Index (nd 1.63)

 High Productivity

» High Chemical Durability

« Barrier film is unnecessary

* High Dielectric Constant

* High Thermal Expansion Non-alkali Glass

HSAD—R  Glass Code

E?ﬁ $ Refractive Index

ZRFE  Density

X 10%kg/m3

ﬁ&ﬁ%gﬁ{%#& Thermal Expansion Coeffcient 30-380C

x107/K

FE RS Strain Point

C

AT Dielectric Constant 1MHz, 25C

BABTIHTFMASHE BEFIBAERA XL
T520-8639 HEBARMIEHE2TH7—1 TELO77-537-8767 FAX.077-537-8768
T108-0075 WRHHXEEH2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales

7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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FHELIRAARRELIEf1 5 A &R

IEL* Substrate for OLED Lighting

*|EL : Internal Extraction Layer (RERYCENH LIE)

Y2ANY (RAZAERFY) EBARBTIEFOEBMFICEKY) EHRELIRBARRELEMN - A& %

BELELE.

Our Substrate with IEL is produced based on Saint-Gobain Glass and Nippon Electric Glass.

BikE
Organic Layer
HERERR
Transparent
Electrode

AR

Glass

HELE M Z A

BHE

Organic Layer

BEAER
Transparent
Electrode

AELIE
IEL

AR

Glass

51 Properties

AA X Haze

<75%

iﬁi@$ Transmittance

>75%

LD Absorption

<1%

ﬁﬁ*ﬂé Surface Roughness

<0.5nm

OLED Material Solutions #X&4t
BABRMFIET >IN (GRHSALM) EHE
EL BBEAA® IEL (MAHSAERDERE. EERVER
RICEIHERBEEITOIETARRELELE.
OLED Material Solutions #=X&ttliEBAEBRM
FEY AN RAZAEM) EOEREHTT .

OLED Material Solutions Co., Ltd.

Nippon Electric Glass reached an agreement with
Saint-Gobain Glass on launching a joint venture to
develop, manufacture and sell glass substrates with
IEL for OLED lighting.

OLED Material Solutions (OLMS) is a joint venture
with Saint-Gobain Glass.

BAERWHT

Nippon Electric Glass

Process Engineering
Frit & Paste

HELEER Share : 60%
BLEM
Production
Technology

Y2318 (RFZ AEBF)
Saint-Gobain Glass

Durability Improvement
New IEL Structure

H&ELt=E Share : 40%

IEL 1T
IEL Technology

OLED Material
Solutions #xX&t
(OLMS)

BABTEFHASHE BEFHBMEBERAL XM
T520-8639 HEBAEMIEE2TH7—1 TELO77-537-8767 FAX.077-537-8768
T108-0075 ERR#MHXEM2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales

7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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HAFHFIANITZ?Z">
Phosphor-Glass Composite <Lumiphous®>

BRAEMEBUCH T AEERTAHIET . SEIEBX)YIMEENTET
<WIT7ASEBPK ISR BONTYEDDBRVNANT—DFRAERRLET .

Offers various benefits created by using glass as a phosphor material.
<Lumiphous> has excellent heat, water and light resistance and allows high power light emission
with little color deviation.

HEGFT T ABEH

Schematic Image of Phosphor-glass Composite

HIER
~ ﬁ Phosphor
" ° o/
2. Green /
»)

")

()

HZAE

Glass Matrix

& LED Blue LED

_

» Extremely Low Color Deviations

o L—H—IEXERHLSEITERON * High Resistance to Laser and UV Light
 KEBXY BN E(RE * Protect Phosphor from Water Invasion
« 300°CLULE Difif 0t » Heat Resistance Higher than 300°C
SFFLBRICHIEETEE * Various Shape Available

c BONTYFHBHT/HEN

BABTHETHRASH BFEBmBERAL 2%
T520-8639 HERAEMIEE2TH7—1 TEL.077-537-8767 FAX.077-537-8768
T108-0075 WR#BEXERI2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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FRNMRERNZ A (EEHm)
Deep UV-transmitting Glass (Reference Exhibit)

RET > TRRESLEDISEL 7= REIREB T T AERFEL TVET,
RE R ITAIVACENEUVCHEEE TR VEBRERT 21T TR AEN T ALY 2B R
PRVDT EIIVIARERREEDHE HIEHICEBNTOET,

We develop deep ultraviolet ray transmitting glass which is suitable for germicidal lamp and deep
ultraviolet LED.

Addition to the high transmittance for the range of UVC which is effective to the sterilization and
the virucidal activity, the thermal expansion coeflcient is higher than that of the silica glass and
suitable for the sealing ceramics and the metal.

[Z#x,Sheet typel

CGRENETOEVERSE (A=250nm ZiBFE80%LIL)
o KEMLERIEDRIEE Yo T4 X BA400x400mm
YOTNEE 0.15~1.0mm

* High UV-transmission (A=250nm, 80% or more)
- Larger and/or thinner size is possible
Sample dimensions: 400 x 400mm (Maximum)
Thickness range: 0.15 — 1.0mm

[ Tube type]

100

90

 REAETOEOBBE (A1=250nm BBES0%LIE)
*ARAFACHNTERVEE TOHRED EE

®
o

~
o

ransmittance (%)
o
S

o
=}

T
N
o

%
w
o

* High UV-transmission (A=250nm, 80% or more)
* Compared with quartz glass, available
for sealing at low temperature

B8

10 Thickness:0.15mm -~

0 t
200 250 300 350 400 450 500 550 600 650 700

& Wavelength (nm)

BABTHETHRASH BFEmBERAL S50
T520-8639 HERAEMIEE2TH7—1 TEL.077-5637-8767 FAX.077-537-8768
T108-0075 FRR#AXER2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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Powder Glass for Electronic Devices

SHOMKRA AR RKBHEESELTREBY—IEE. SERTRINA /851 5 =735 & Binder Glass for Conductor
1T INA RIS ET . CEEICBISR
BRABT NA AL EONTVWET  TELEICERAT S O =

7O KL EZATOMARI T A%HE - BEL THUET, = - <20 o =
o o TISORTHR TIIFOBGN—AMDIIC  spmagsn 7« 2T LA BOBHN— AN

Our powder glass is widely used to form insulating films, BLTWBEDZE)AN7YTLEL =, —

coat electronic components, and hermetic seal devices. BA&EICEDLE CEYAREIE TREAL THEVOEZ, Application examples

Since requirements differ from application to application, CELONEICINITAIELTEET, Conductive paste additives for solar cells and displays devices

We have developed and produced several hundred types We manufacture and supply a variety of powder glass. ™

of powder glass. We selected suitable types of powder glass that can be
added to silver or aluminum paste. HSZAa—R Glass Code BG-0700|BG-0800

Mix any one of them with silver or aluminum paste P
R mﬁ appropriately according to each application. BEERE cooicen X107/K 112 98
c BOINCHTEMKRATAD T A H ] ke KRR ZEEMR (LTCC) Various types of particle distribution are available by request. (ks sotening point o 410 510
 IREEN S B TIVIRRE/NYT—CEAVWBEET/NMA BRFE Density x10%g/m?
e HS /\o— ~ i) =3 — ~ A% il 5t [ ° & - 5 3 —
HIAR=ANT) =2 —=N BTy MBEEL THEYEY EiEES - HE %ﬂfﬁﬁ?l Granulated Glass
| - T—— ] D SEXELHT AR SRR T DD TT 5
L 7 x 7 = L C9, -
« Suitable glass would be designed on the basis of your requirement. » Low temperature cofired ceramics (LTCC) - 7?‘ 7 ’ 7 Vs Lia _/ e 7 "\’ ¥HE Properties
« Eco-friendly glass » Ceramic and metal packages, etc ke bxﬁy’ﬁ{&i&mtéi—géfi&).‘fﬁfuﬂﬂhmlén—((' HZAA—NR Glass Code
* Glass paste, green sheets and tablets are also available. « Sealing, Coating, etc. FYHILREO00CLLED A ZADFERIRICI T TEET . FE Fr———
N ORE L. FHIHE60~200umDEEH THRISHAIEE T, RBERAI cosficent x107/K

. . . = Firing o
Granulated glasses are materials for making various shapes of BASA BB tomperature c

LTCCFE*ﬁ*ﬁ;Z/ﬁU _>:/_ I‘F'ﬂ-gﬁga'f 7c sintered body. They have excellent workability in filling into mold, S{EBRE Sealing temperature c

Composite Powder / Green Sheet for LTCC, High Strength Type and pressing into a tablet. Softening point: Z600°C, Granule size:
D50=60-200pm
ny N — S p— A _:“ Al R ~ > - 5 AN LN 3 . o . R
LTCCRIATAS Al #5 AMRE 3y PHFAT LY KL IEAHHTT. Lt e s JURH S AN =R b Giass Paste for Laser-Sealing
900 CHEM TEANT . AREFICERIZERDFVEPR2ERTEET.
HERELTERERATZMHEL TOET MLS-63 7 IFICHN TR HBEZRS . IERICEIEX [/—*f—?—)l’ﬁ@ﬁ%‘j;:]’*—x"& FXL&EL. &
3 A = Dy RAHZ AL —H —BBE Z&ET J = T g -k, — $ <
TF . MLS-28133)) OISR OB RE G A DS REM R TT, 7 3 YIMAZAICL—Y A,.\\§TT5QKT~2$ﬁ®ﬁ77\*ﬁ®7\, BANEIC &S —IL (HIE) AR T RFX
B —NETHEDRIRETT BEDOLLEIH. S —NEDH A7

Composite Powder for LTCC (low temperature £ Properties We have developed a lead-free glass paste for laser-sealing.
cofired ceramics) is made by blending glass and 575 —¢ By laser-irradiating to the frit glass parts, hermetic sealing is :

. g . G|a?s Code MLS-63 | MLS-28 | MLS-26 leted bet I heet Prevent degradation of cell and electrode sealed by
ceramic filler. You can cofire at low temp. comp giec petieen 91ass sneers. local heating. Gas impermeability after sealin
like 900°C. which allows the use of hi g h gﬂr(giz?g%ength 400 290 266 L—H—2—)LDEBAR Schematic diagram of laser-sealing 9: P y 9
CondUCtlve elements SUCh as gOId and Sllver as ;Dﬁle%iﬁ lo(gs(t;atgz 79 64 67 tﬁZéﬁﬁe (a 30-90 x107/°C) Laser-absorption into sealing glass = i HEH Clsa =
internal electrode. MLS-63 has high mechanical  F#®i#% 10GHz 00090 | 00058 e e BHEL(FARTLA /BH) AR, th) R LR
strength close to alumina, and its dielectric loss is

1 Properties

Laser Laser Laser irradiation (800-1100nm) mﬁ
A

Dielectric loss 3 5 Melting of sealing glass and
ass

sealing with substrate Applications

small. MLS-28 has low thermal expansion g%her?ﬂﬁﬁﬁionweﬁidem : ol 58 A, e— S

coefficient close to silicon. %ﬂ{? White | White T — Hometio scalingfor lass substrt for
* —40~125T ERTHE HHELE BT

Transparent electrode OLED layer Rear electrode

Hermetic sealing for glass substrate for

Corner

BABTHETHRASH BFEBmBERAL 2% BABTHETHRASH BFEmBERAL S50
T520-8639 HERAEMIEE2TH7—1 TEL.077-537-8767 FAX.077-537-8768 T520-8639 HERAEMIEE2TH7—1 TEL.077-5637-8767 FAX.077-537-8768
T108-0075 WR#BEXERI2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525 T108-0075 ERR#MHXEM2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768 7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525 16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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EOERAFI A ZERO" 1T RABERT7 15—

Zero CTE Glass < ZERQ" > Negative CTE* Filler

* CTE:Coefficient of Thermal Expansion

(ZERD®) ISBZRDPEOADHZATT, NAFTAERT 17— 8 BEZ EFDEFAPNELLDEEEE DD BEEREAERIL
BERICKDTERY NERBER/IMETHIEDAETT ICKY AR EIIF T DRDPDVET Ko IR TH A BEANDSVWFTIERZFTHIED

(ZER@®) has zero CTE. TZEXEY,

Itis suitable as a material for temperature compensation. As Negative CTE Filler has a property that its volume will become smaller with a rise of

HEEEH : OX107/K temperature, it is effective to reduce the thermal expansion of the resin composite. Its shape of
Thermal expansion coefficient i sphere contributes to the excellent filling status into resin.

B 1.54

Refractive Index

S|AH% : 200x2500mm @0 29 00a0-0° 0t © & Features
Maximum Dimensions O >4 O 00 8
™ L . ( o I1FABER * Negative CTE
- EKE * Water resistance

o INGA TS . Smalllpa'lrticle §ize
- ESEEN * Electric insulation

| $5M Properties pEEEEEEEE—

FHZA—N Glass Code DL-7400

25~150C -1.1

AR ARRER cTE x106/K
150~240C -0.9

ZAE Density X 103%kg/ms3 25

B4IE3RMIR_Thermal Expansion

a0 RS BIEREROERENEIL CTE of Resin Composite

% /// KEBAT—I : 160 I
- FEFRERE | 140 gzz:: g -

120 Resin C

e ~AEHTA . .
/ Quartz glass | . Analy3|s Device
]

* Precision Scale 100

Expansion

* Semiconductor Manufacturing 80

Equipment

FE3RER [x10°]
LIRS Vi
Frequency

60

ISR DRIRE

CTE of Resin Composite (ppm)

40

20

20 0

o . 10 30
‘I'l:rlnpxerature = e
Particle Size (um) FlIPL-7t40?$ZE§g($I %)
illing rate of DL- vol%.

KHEFIZEILTIEETY .  Other sizes are also available.

BABTHETHRASH BFEBmBERAL 2% BABTHETHRASH BFEmBERAL S50
T520-8639 HEEAEMEEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768 T520-8639 HERAEMIEE2TH7—1 TEL.077-5637-8767 FAX.077-537-8768
T108-0075 HR#FHXEm@2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525 T108-0075 FRR#AXER2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768 7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525 16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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HERENAS A

Glass Tubes for Encapsulation

BAESHEFIS HEEICBNEN S AZHIEL TVLET.
RIBICHISU/ZEIR A S ABIWUAIZ TOET,

We provide glass tubes with excellent sealing preformance.
We produce a large number of environment-friendly lead-free products as well.

=R THRRINE S Z A (STI), (SHI)

High infrared-ray absorbing glass tube:<STI> and <SHI>
* 52Ni-Fe 82DV F U IICBRATVET.
* BORMRRIREZR>THEY NOT I THFERVZRAMBAICKSHIED TR THAHALREISEL TVET,

* Excellent matching to 52Ni-Fe alloy.

* Ensures high infrared-ray absorbing performance and allows ease of sealing
by local heating with an appropriate heat source, such as a halogen lamp, and is ideal for gas sealing applications.

#BERE}HFA Ultra-short glass tube F{ll#IEEF 5 A One-side sealed glass

* FRAAPREMKICH ESh THYRBREDBERLREICHFE

« Airtightness in sealing side

* &YX 3.0mm RIZHIG
» The shortest length 3.0 mm

HZA—R STI #&sh SHI #&$h NLT-600 #sa LG-16 AR

Glass code Lead-free Lead-free Lead-free Leaded

ENEZARTREL Thermal expansion coefficient(x107/K) 94 120 85 91

FZ&;RE Sealing temperature (°C) 980 930

TR Strain point (°C) 420 410

L™ Softening point (°C) 650 625

E % ®
@nﬁ Color tone Green Green

- ' 52Ni-Fe&a Co-Fet®
MISER  Applicable metal 52Ni-Fe alloy Co-Fe alloy

Glass Tubing for Indicator Lamp

TUN—BOEHZAKPS-9ANA>F . BBEDTA 2 H—F 0 TIEREINTVET,
—MREVBREITHZAREKAH S AELB L MIEICBASEEDIC.EREFEEDPTIE
PRETITFERRICBLOLDAT)—ARITVLT)—DHZAEL THADOHISZ TRHINT
W&ET,

<PS-94NA> is amber color glass tubing and is used for automotive indicator lamp. Compared
with typical glass for fluorescent lamps and electric lamps, it can be easily processed and has high
electric insulating properties.

It is also recognized as environmentally-friendly lead free and cadmium free glass in the worldwide
market.

s Bh=mIt « Easy workability

cBULERREGHM * High electrical insulation

. . * Excellent weatherability
étlf_m‘ﬁi'f_i * Amber color in itself

P ATAEHICES  Environmentally-friendly

s RIEISPELL

R&f Application

DA Hh—=FT + Indicator lamp

BABTHETHRASH BFEBmBERAL 2%
T520-8639 HEEAEMEEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-0075 HR#FHXEm@2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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H7AVFEY

Glass-ribbon

HIZAVRANSIERITENOBBET L LD KDICHIF 720 BN TBHZEDFRETT .

Ao AREIIEREICHEDDPDEST FEEICFBTY,

ZDHZ AR OFRIE EREOH (Mik) BEEDLIICAAEFTVTDIDH BT PR
LIS ETT .

FERMOEEICK) . EZ15um OB &ZRAEBI0OMM OHZAURY B AEEICRYEL .
BATDDAZATIE BT F BZ10um KRE100MDHZ AR %5 B EICHILEL 7,

Glass-ribbon is so thin that it can be bent or rolled up like resin film. The glass surface is unpolished,
but it is extremely flat and smooth.

Glass-ribbon is characterized by rounded edges on both sides. This enables enhanced durability in
the face of bending and twisting pressure. The improvement of our production technology enables us
to offer max. 30mm-wide and 15pm-thick Glass-ribbon now.

This time we could succeed to make wide-1inch, thick-10pm and length-100m glass ribbon in type D.

T SCIRIASEMEIR
SEM image of enlarged edge

#1E_Properties

B

Thickness

4um ~ 50um HTAME Glass material A © D T

=

]
Width

0.5mm ~ 30mm IURER R 107K | 66 | 84 | 38

Thermal expansion coefficient

FANGKNL (18 / )

Aspect ratio ( Width/Thickness)

LR °
Up to 2500 Softening point &

R

Length

1MHz. 25C

Up to 100m

Dielectric constant

F&ff Application P

AZA Ll

S nd

Refractive index

Young’s modulus

* Prepared specimen slides

RAUOFMAEF YT+ Micro TAS

AN=T 1)V Ln

* Cover film

« ¥y TANX—H—  «Gap spacer

BABTIHTFMASHE BEFIBAERA XL
T520-8639 WEEAEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-0075 WREEXER2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525

-13 -

Advanced \
Technology

R

¥H—LEF+v7:30~60um

c REBFRFADEMBREAXA—D%FSIE
(L—Y—BSHI KB ErTnZEEIE)

« I—Y—AITOIZEE{L

c TL—LIRFAZAZFERTEIEICEKY.

L—Y—=2—WICED
REHIERA7VY M A FEERAF

Thin Sheet Glass with Frit Glass for Hermetic Sealing by Laser-irradiation

* Uniform wide gap:30-60um
* Preventing thermal damage to internal elements
(Sealing with local heating by laser-irradiation)
« Simplification of processes carried out by customers
* In design of glass sheet is frame type.
So we can seal perfectly by thin glass and paste.

STEERAIIEN TEE

A&
*MEMS

- BHEBRABEMAHANIT =

$ $

|
! Glass substrate
|
v t
|
y

Glass substrate

L Frit

Thin glass

B Frit

Application

* Micro Electro Mechanical Systems
» Gas barrier sealing for organic thin film solar cells

BABTETMRASE BFIBmBERALL EXEE
T520-8639 WEEKEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-00756 WREEXERE2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768

16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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ceeeel) Y4 YAF1—7 (EE Hm)

Micro Tube (Reference exhibit)

IR DO LI - — VR AT AMEZRREWVELET [v1/O0F1—7 AREATJIEHED
=/N200um . HZABADREZAGUMDIER I BOWAHSAETY . [vroyO0F1—7 AR
A7 |IZNAWKAIREE I 2HZAME T . EAM. KRAM NIV IHOIBEDHIET .

We introduce you two kinds of unique fine glass tube. “Micro Tube - Round type” is very thin glass

tube. Its smallest outer diameter is 200pm and its thinnest thickness is 46pm. “Micro Tube -
Square type” has three kinds of square cross-sectional shape (square, rectangle and racetrack).

747“9"1—7 ;L’_—‘ll-_la‘f 70 Micro Tube - Round type
_

« BHIEEITHELY
c HZAREDIEFEIZEND

» The diameter is extremely small.
« Wall thickness is extremely thin.

;% Dimensions

B&/T  44&/0D Sl
Example of Product

444& (um) Outer Diameter

A2 (um) Inner Diameter

JEX (um) Thickness

R (mMm) Length

747!39’-1—7 ﬁﬂa'f 7 Micro Tube - Square type

_
- AP AR S LNy 7B
*AZAREDIEEICTEL

« The cross section is square or racetrack shape.
« Wall thickness is extremely thin.

s}i% Dimensions

Kbl E(hZvoEl)

Example of Product (racetrack shape)

y ol 4t X (um) 200

foomm\ TEEO—F1 5o
Kﬂ *E71 V32—

Optical Filter by Coating Technology

Sl CEYSEROM B OB IR PHER BRI FERETICKY.
SESELWEER L oI ZE T N E—EFHFE HiGL TLET,

We develop and supply the optical filters with various kinds of function
by selecting the appropriate material and precise optical design.

Spectral
color

Transmittance (%)

500 600 700

i . Wavelength (nm)
White Light Source

Transmittance properties of

Wavelength selection filter wavelength selection filters.

BREBIRT N E—E. HBIFHEDRRDNESEE. FERHIEDZEICKO>T.HSAIC
TV E—pRE[FELET MBLRBERMUEHL ERtER EXEDIEHNTEET,

The wavelength selective filter adds the effect of filtering by transmitting/reflecting the light of the
specific wavelength. It can take out a pure color and improve coloring characteristics.

BEAF TN E— DR BEICHIELET .

We can design and manufacture various sorts of optical filters.

TREE R

Function Features

REIBFIET—b BERS  RREREE 0.08%

Anti-Reflection coating Ultra low reflectance Luminous : reflection 0.08%

EHREI S — ANYRITREIE #E , RS UK

'f‘ ' 4 Y (um) 600

JE& (um) Thickness

50

K (mm) Length

30

High-performance mirror

Sputtering for curved glass and ultra thin glass

TIBNHZT=I2T

Digital coloring

ZEY, $E56 , WEk , 22—

Multi-color, Semi-transparent, Heat resistance, for sensor

R&f Application

- FRE « Analysis Device

BABTIHTFMASHE BEFIBAERA XL
T520-8639 WEEAEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-0075 WREEXER2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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'Zﬁgl BEIRG S A-HiE RE#F Bi{ Lamion® BHIRT 7 A-BiE WEWH BI§ Lamion®
<Lamion®> | <Lamion">[£3t#R]

Itra Thin Glass Laminated on Resin <Lamion®> Ultra Thin Glass Laminated on Acrylic Light-guiding Plate <Lamion®>[Light-guiding Plate]

EERHTR <Lamion>(F. HZAELLB T BHEESIMIMIFPT KT IBERICERZD LUV EXRIIC

;';f‘ Thin Glass <G-Leaf> BLEMBTY . MERE - REPHLEPE<TEE . REDPHITABRD THFXICEHERL  EfKE K
R.e:in R bé‘t-‘.'%7_'77\?177§‘¢§§'('§'o
l_ ﬁ%fﬁ?\élass <G-Leaf> :

<Lamion> is suited for the Light-guiding Plate. Because <Lamion> is lighter than the light-guide
plate using glass only, it is easy mounting and is reduced the load on the structure. <Lamion> is
the material to have the shock resistance, anti-scattering and abrasion resistance.

[ 5m Gom #1000}

<G-Leaf>

BERATA
J l Ultra Thin Glass

Resin[acrylic]

: ’ ' ' l—@ngmu;u
. N

Lamion Tempered Glass

Results of ball drop testing 1 y
V gt
<Lamion> &, THEG Y HZND 7 H R LR E S S ABE DBV EEFE . SEEF oo V4 Sy

BT NAADEECISELIZMBTT LED lighting

<Lamion> features glass-specific characteristics such as abrasion and scratch resistance, gas
barrier properties and flame retardancy, and is a useful material for reducing the weight of devices.

LEDS- b (OFF) LED lighting
K | Features |

‘BEM « Low weight
e * Shock resistance and anti-scatterin
- TG FRBRBA LM 9

« Abrasion resistance (Pencil hardness: Harder than 9H)

- HBREE GREEEOHELVERLY) « Ultraviolet light resistance

« iR ERSMRE « High gas barrier properties
N 8 Water vapor permeation rate is
’ jJZ,/:\‘U‘7ﬁ . . o ) lower than measurable limit. <1x10-6g/(m?+day)
KETEBBRESAERARH <1x10°g/(m?-day) « Special function coating can be added to the glass surface.

c AFAREICHHREREREI—T T THIEHAEE

LEDS- b (ON) LED lighting

cBHWELAER. h/N\— BRER + OLED substrate and cover « Lightweight window
* BBEARH/N— « EYLHR * Lighting cover « Light-guiding plate

BABTHFHASH TAATL A EERERD BABSHFHRARE T1AT LA EFERIELD
T532-0003 ARME/IIRERATEI-14 TEL.06-6399-2711 FAX.06-6399-2731 T532-0003 AKRME/IIRERATEI-14 TEL.06-6399-2711 FAX.06-6399-2731

Nippon Electric Glass Co., Ltd. Display Glass Division, Sales Nippon Electric Glass Co., Ltd. Display Glass Division, Sales
1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731 1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731
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S O\ IR (KIERIER{ETT R efN s\ ABiHE-{RERIERILH T A rfN
LZAESLOBERERBXTI7 s T | <xFAEITL>E—4—NI—

Low-expansion Glass-Ceramic <NEOCERAM> Carrier for Firing Electronic Parts ~ Low-expansion Glass-Ceramic <NEOCERAM> Muffle Plate

<XFtEZLN-0>F . FROERKRERICTZ AT, <xFA T LN-0>F BROEKRERICT AT MEREISHT7T50C. <xFtEFLN-11>
MEGREISHT750C. <A T LN-11>ZBEBDEE . BBEOERRERICT AT . WHEEEDIFIB00CTY,

BREEB (TS AT HHEEL#S00CTY . WINE.MAEEUED S ER - BETRBAED/NSVWEVWDIHFRDIS BWELPLTPS. KB
WFhHER - BRETRARENNESL BRI ERE BHREDBEBFICE—2—DN—FILFERAINTUET,

YU FEIFERINTOET, BHAICKVRAZNRT HEOHEFEHICOBN TOET,

<NEOCERAM N-0> is a transparent glass-ceramic with <NEOCERAM N-0> is a transparent glass-ceramic with heat resistance of 750°C and <NEOCERAM

heat resistance of 750°C and <NEOCEREAM N-11> is a N-11> is a white glass-ceramic with heat resistance of 800°C.

white glass-ceramic with heat resistance of 800°C. They <NEOCERAM N-0°*N-11> are used for muffle plate for thermal treatment process for LTPS, OLED,
have superior soaking properties when the object is heated photovoltaic cell and electronics parts etc.

by radiant heat on them. <NEOCERAMS> is used for carriers They have superior soaking properties when the object heating by radiant heat on them.

and wall panels for thermal treatment processes for LTPS,

OLED, photovoltaic cell and electronics parts etc.
SXAETLSIE . ERERBEONII—-a>hHYET., BEHBICKDHEMER

~ — . o o i i i . Uniform Heating by Radiant Heater
_ LY. ST 4k I Wide range of thickness are available
<At LN-O>FRIAF OIS I TH R gE T AR K Tt o o htm s

H%k):ld)ﬁuﬁ Z “_{ﬁﬁﬁ én’(b\ij‘ 0.7mm, 1.imm, 2.0mm, 3.0mm, 4.0mm, 5.0mm, 8.0mm, 10.0mm Heater NEOCERAM Muffle Plate
We are pleased to offer curved <NEOCERAM N-0> for :

stove and fireplace window application which is widely

used in the global market.

< XA ETL>RBEFRBAEON)I—a>PH)ET,
Wide range of thickness are available. 245 LEYYT
NEOCERAM Carrier
PJ/Z Thickness tH;a?er—
0.7mm, 1.1mm, 2.0mm, 3.0mm, 4.0mm, 5.0mm, 8.0mm, 10.0mm

" Featurcs R,

S23—R N-O - cBhEY -3V IERYE - Excellent thermal shock resistance - Bh-THEE AR | 30-750C | x107/K 1 13

(Z'I-'ag Code ) Thermal expansion coefficient
BRI T a7o0 107K |1 . Eh?’:ﬂﬁ‘{%’lﬁ Excellent heat resistance: . SO . JkeK 500
s n ol - SFLEEO * Zero water absorption ratio :

/keK s : b . ini i - BREOXREL EFHETEE mimmE W/mK . 16
i - - BREOREL LV HATH Surface can be finished wih BREOR 2 i e - 10
%ﬁﬁfducﬁmy W/m.K : . c FYUTHS AL, Igh level ot precision

fes
Specific heat

» Excellent Thermal Shock Resistance Heat resistance

MRCEE CBi) C G8.5 Y1 X3t ’ 8?2%3:2'35 Is available for « Excellent Heat Resistance g | VIS R1601 MPa 220
gh (PR E JSR1601 MPa ' » Zero Water Absorption Rate @,Ety X 10°kg/m? 25 25

Bending strength 5
x10kg/m| 25 . « Surface can be Finished to High Level of Precision. Evh—AEE | 1y 0.2 700 800

Vickers hardness
%8 Bt
ﬁc(ezg ;régrg Hv (0.2) 700 Z;tfirance Transp?rent White
EH

Appearance Transparent

=
Density

AABRTFHASE VT 1—Y—HI7ARELRR EFEB BABSIFHRNSL V21— —HI7ARELRR B
T520-8639 HEBAMIEH2TH7—1 TEL.077-537-1804 FAX.077-537-1812 T520-8639 WEEAEMEE2TH7—1 TELO77-537-1804 FAX.077-537-1812
T108-00756 WREEXEE2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525 T108-0075 WR#EXEE2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Consumer Glass Products Division, Sales Nippon Electric Glass Co., Ltd. Consumer Glass Products Division, Sales
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-1804 Fax:+81-77-537-1812 7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-1804 Fax:+81-77-537-1812
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525 16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525
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