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BERHFIA<LG-Leaf®> G—Leaf® FATUA

Ultra Thin Glass <G-Leaf®>

F—N—=70—KFICLBEERHTTA<G-Leaf>1E. EX0.2mm (200um) AT DO HZAZHLET .
HOADBN[ e | E[EREIEDFERICHTAD T IV LMLEEKIRLIZED T,

R BEICKBEAER RKFFHEL. )27 OEANOMIGE  RIEER TWYE O ZRKED
FEMTT . IRIF— ER BRESF RLLARNDOS VPl ie Mz 7R MAME T,

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 ™\
(G—Leaf ZHIDHRAE / Meaning of <G-Leaf>
G HSA /U= Glass/Green
L 8gs Lightweight
e RIEICELLY  ecological
a -~ R5Tin advanced
f TLFVTIL tlexible

7L*EY T+ Flexibility

AT AHBEICE>TES N B o R
MHEVE - 245t - ERIEEME - HANU 7 - iHMENE 'g?' o 07mm 2 E:mmkg’s modulus
. N : Thickness
«F—N=T70—HEICE > TERN BN REFHE S 100
KREFIEY - REHEX E L% 05mm &
8 80
BRI &S TEFN BNt 25 0 i
TLFSEYT( - T - S8 s .
HE 5 100pm) B ?MPR
=I|:i 30 0.0\vap § 7l<
* Excellent Properties Originally Possessed by Glass Materials #H 20 of:‘;m)';\ 3;&
Heat Resistance, Optical Properties, Electrical Insulation, 10 ?éupm)&i
Gas Barrier Properties, Weather Resistance 0 y : X : : - :

0 50 100 1 EI)O 200 250 300 350 400 450
« Excellent Surface Properties Generated by Overflow Process BLFEE RImm)] cCurvature Radius

Surface Flatness and Roughness 15 A DRRAHE P RERMDRRIC L RAYET 1. #IFi5750MPar.
* Excellent Properties Generated by Ultra-thin Sheet BHEEBUIRMAEORRELTNET,

. e . . . *Glass breakage depends on defects located on edges and/or surfaces of glass
Forming FIeX'b'I'ty' Workability and Lightweight substrates. In the above figure, 50MPa is considered to be the boundary between

“pbroken” and “not broken” conditions.

A& Application

cTLFITNTARTA - TFTORIMYAR—D * Flexible display « Digital signage

e BFN—/N— cHHELTAATLA « Electronic papers  * OLED display

« BYFNXIV - B ELIRER « Touch panels « OLED lighting

« K&t I T Z7IVIEER * Solar cells * Smart wearable devices

BABTHFHASH TAATL A EERERD
T532-0003 ARME/IIRERATEI-14 TEL.06-6399-2711 FAX.06-6399-2731

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

BEIRNF A - Bl 1A% B Lamion®
<Lamion®>[ 7L 27 ]

FARATUA
Displays

Ultra Thin Glass Laminated on Resin <Lamion®> [Flexible Type]

<Lamion> [ZLF 7 IVIE THBEM . HANU 7 H REELE A ARFEOBN-EEZ
BB, E5I2.<G-Leaf>DT7LF T IVt EEiEa RRBA TR EMHE TT,
<Lamion> features glass-specific characteristics such as abrasion and scratch resistance and

gas barrier properties, and is a useful material with the flexibility and the highly potential material as
<G-Leaf>.

Ultra Thin Glass

- J <G-Leaf>

\

Flexibility

BE

- TLES T

- B GAZREE OH SUEELY)

« HRINY
KREBBEILUERRAS <1 x 10%g/(m? - day)
- TR IE 1

- 1T AREN B AR E O —T (5 T BT LB

* Flexibility
* Abrasion resistance (Pencil hardness: Harder than 9H)
* High gas barrier properties
Water vapor permeation rate is lower than measurable limit. <1 x 10 g/(m? « day)
 Anti-scattering
 Special function coating can be added to the glass surface.

BABTFHASHE TARATL A EERER
T532-0003 AKRME/IIRERATEI-14 TEL.06-6399-2711 FAX.06-6399-2731

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
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Gap Spacers

BERDIEKRICERA TEDI D SEEEBRAN—YZMIH A THEVET,
ERDODNZDEPNEL Ty 7 OFEICEREINET.

We provide a variety of spacers to meet customer requests.
Since our spacers feature small variance in diameter, they are often used to control cell gaps.

®4 Product Name

- <vayoavk>
(T7AN=AX—)

« <Micro Rods> (Fiber Spacers)

L<TFPAVRTAT>
() BEIRAN—H)

« <Fine Spheres> (Silica Spacers)

21o00vK TPAVRTAT

Micro Rods Fine Spheres

#4147 /LY TypelRange

LCD /SRkJVER Application examples for LCD

10 60(pm) S AE MR R #ihg (& —IL#1)
Glass substrate Liquid crystal Resin (Seal material)

Fine Spheres

Micro Rods

=IVERAN—1H/ Seal spacer

A& Application

R@ETLE « Liquid crystal display
«JNJAVF1ATLA - Personal computer Display
«&27LvhPC « Tablet PC

s ANV—hKTH> - Smartphones

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

-3-

LY o i
(HSAVEY + HFAR=ZRP) ok

Laser-sealing Technology Combining Glass-ribbon and Glass Paste

A AVKRANCAZANR—ANERABOEDIETHERDHA T AN—ANF TIIRIR TELDD
eRELRF YV T2/ L— Y= —IDARICRYEL RO —F —>—IIVBAHZTAN—
ADEAZ AR OEEICEH T BIET HIAVRY DESICAZAN—AND B HEEMA T
BEPFvyTERVET HERK B EHFANR—AMDBHEZITOTOVERLED AFTAUKRY
ZHATBHEHTAVKIADHZAN—ANDEGPSBERE TIEAELTIT OO . I—F—
TRL—Y—ICLBRHEDADITIRELVET . I— Y — T MR IRERORBREREPHINET

By combining glass paste with Glass-ribbon, it is possible to implement laser-sealing with a gap
larger than that can be achieved using only glass paste.

By applying laser-sealing glass paste to both sides of the Glass-ribbon, a gap with a thickness by
using Glass-ribbon and glass paste can be created. We have supplied glass paste, but combining
the glass paste with Glass-ribbon allows us to perform all manufacturing steps from the application
of the glass paste to the Glass-ribbon to pre-firing, leaving only laser irradiation to be performed by
the customer. This approach can significantly shorten customers’ work process .

cEX VYV TTFNAANDRER
Frv i@ 30umllk
s 1—Y—TOIIZEHRIL

WHDDHTAURY +H T ANR—Z MNERGE T
I—Y—TRL—Y—RBHIEOH

« Applying to large-gap devices
Gap thickness: 30 pm or more

* Simplification of processes carried out by customers
Product ships with Glass-ribbon and glass paste already fired.
Only the laser irradiation process is left for customers to perform.

Laser Laser <Sealing state>
. HIAVE DA X
HIAN=A * * Glass Substrate [ k4 . J . ""‘f ]
Glass paste n Glass Substrate n . Glass-ribbon sizes
. “ - - 5um =]
75,71!),*//7 Min 30um 20um- ke 2.5mm or more
Glass-ribbon Ex
L T sum i ckness | 20um or more
Glass Substrate Ex
HSAN—ZN Glass Substrate Length Up to 150mm
Glass paste

& Application

HEHEH AN 7S —)l  «Inorganic gas barrier seal

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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Glass Fibers

AZHI/OVDPERTITAL DHZADRKDERDHZ AT 7A NIIHBAREDS S Bh i
BEMHEZEAHL . BBEPET - BF MMM EE - TARDHF TORCAISEDNET .

Glass fibers are formed into filaments each of which is around several to a dozen micrometers in
diameter. They feature mechanical strength and are used to produce outstanding composite
materials. We offer glass fibers for use in a broad range of products and applications, from
automobiles and electronic components to construction.

Glass fiber reinforced products for Automotive

Headliner
Chopped Strand Mat

Door Modules
Chopped Strands
Instrumental Panel

Chopped Strands
Direct Winding Roving (LFT)

Battery Tray
Chopped Strands

Front End Modules

Chopped Strands g g Engine Mount
Direct Winding Roving (LFT)

Chopped Strands

EjJiZ??‘fI\ E-Glass Fiber

FavIRAMTI VR Chopped Strands

SRR B RSN . FRTP(H S A 771/ 581t Chopped strands are combined with high-function
o] MRS B R e LT BB ELR R, B plastics, they form fiber-reinforced thermoplastic
;‘\Err«% xn L\i% " * (FRTP) products, which are widely used in automo-
SClcih H < ° biles, electric and electronic parts, and other
products.

FayTFRAMZ /Ry b Chopped Strand Mat

FAvTIRARNZVRZEY —NRIZMILAEHD T, Mats are made by shaping chopped strands into
BFERTERAFMELTOEENEZ TLET, sheets. There is an increasing demand for these mats

as molded ceiling materials for automobiles.

. o—e»s _______J Roving

(FRER P HEERREIICHZEZHRLRFRP., Roving is used in housing construction, automobile
LFTP&IBICERENET . components, and various FRP and LFTP products.

BABSHTFHARE HSAMMHERAR S50
T532-0003 AMREIKER4THI—14 TEL06-6399-2711 FAX.06-6399-2731
T108-0075 WMR#EXEAM2TH16—4  TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd. Glass Fiber Division, Sales
1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525

-5-
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Glass Tubing for Indicator Lamp

TON—BOEHZAPS-94NAIZ. BEFED
TAVA=Z T IEREINTOET T HIC
BN RREICBLOLBRT)—HRITLT)-0
AZAELTHFROHISZ TRHESINTVET,

PS-94NA is amber color glass tubing and is
used for automotive indicator lamp. It can be
easily processed, and recognized as
environmentally-friendly lead free and cadmium
free glass in the worldwide market.

F&f Application

)AL Hh—Z>7  «lIndicator lamp

AABTHFHRASH 221V —H5ARERE EEB
T520-8639 HERAEMEE 2 TH7—1 TELO77-537-1804 FAX.077-537-1812
T108-0075 HREBXEM2TH16—4  TEL.03-5460-2510 FAX.03-5460-2525

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
16-4, Konan 2-chome, Minato-ku, Tokyo 108-0075, Japan Phone:+81-3-5460-2510 Fax:+81-3-5460-2525

-6-
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<Dinorex®> Sl

ICT

Glass for Chemical Strengthening <Dinorex®>

<Dinorex>&. A¥—KT74> 27 LYy PCEDEFEIERDD/N—H A . HBWISES T
ATLARFDOMOFHLEARED=DICHR SN FERICERHSATY,
<Dinorex “T2X-1" > . BRI TR EL/SRILAER TE. KUEREDEBXRISEL =M TT,

<Dinorex> is glass for chemically strengthening developed for use as cover glass on mobile
handsets such as smartphones and tablets, in onboard vehicle displays, and in other new
applications.

<Dinorex> T2X-1 delivers consistent strength in a short period of time and is ideal for use in
applications where strength is a priority.

<Dinorex>T2X-1 R
- L@kt (High CS, Deep DOL)
SEEN
- EEBER

<Dinorex>T2X-1 Features

* High Strength Performance (High CS, Deep DOL)
* High Productivity
* High Transmittance

&l Application

c AN—NT#> * Smartphones
*87LvhkPC * Tablet PC

e A¥—NT7#2L>XH/N— * Lens cover for smartphones
CHEFTIATLA * Onboard vehicle displays

Dinarex

Dinosaur Rex
[ s7vEc £l ok

[ 514/ vo A / dainareks ]

HEREHNFA

BERES
ICT

Glass Tubes for Encapsulation

BAESHEFIS HEEICBNEN S AZHIEL TVET.
RIBICHISU/ZEIR S S AERUBIA TLET,

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

R THRRINE N Z R (STI), (SHI)

High infrared-ray absorbing glass tube:<STI> and <SHI>

* 52Ni-Fe 2EDVYFUIICBRTVET,
* BUORMRRIREZFOTHEY . NQT T TEERVWRINRICE S HIEDFIRETHAHALEISEL 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.

F{ll#IEEF} TR One-side sealed glass

#BERE}HFA Ultra-short glass tube

* FRAAREMRICHIEEh THEYREE DL ELRIEICHE

« Airtightness in sealing side

*)—RAAMyFRELT 3.0mm RICHHIS

* Length 3.0mm for reed switch use

51 Properties

g A [ N e Lo
ZWBBRIREN Thermal expansion coefficient(x107/K) 94 120 85 91
$FEIRE Sealing temperature (°C) 980 930 817 655
ZEF Strain point (°C) 420 410 567 390
BRIEm Softening point (°C) 650 625 747 575
&8 Color tone o o ol =5
HIGER  Appicable meta N Qrens o el

BABTHFHARYE TAATLABEFRIELD
T532-0003 ARME/IIRERATEI—14 TEL.06-6399-2711 FAX.06-6399-2731

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

BABIETFMASE BFIBmBERALL EXEE
T520-8639 WEEBEXEMHER2TH7—1 TELO77-537-8767 FAX.077-537-8768
T108-00756 WREEXERm2TH16—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

-8 -
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Image Sensor Cover Glass

HRPDHOWDT I RIHATRERDASIEIAX =Y PEONTOET,
BABRBFOIN—AFZARMRPDA X2 HICHREZEDNTVET,

Image sensors are used in every digital still camera and security camera all over the world.
Our cover glass are most widely used for the image sensors.

AFVILUX
HN—FHS5Z On-chip lens Ho7—T1IE—

Cover glass Color filter

TANEAF—R
Photodiode

ARXA=T82Y

Image sensor

c READFERICTBLN S AERKIRT HI%M
 IREEBD S DREZHE A BHHIM

* Technology for realizing extremely smooth-surface glass

* Technology for suppressing the generation of dust from

- KUBUERE IS LT B the glass edges

-BDA HEBERSEL (M A—SE Y OERIC « Technology for finishing the glass to a high degree of cleanness

« BDA is a glass designed to eliminate effects on pixels of
image sensors having higher pixel density.

* Available in coatings such as IRCF and AR

& Application

HEBEBEZBRVEOICRBENLEHTA
s FHRD YN BRAGEREI—T 1 IXIEATEE

c—RLT7HAZ cBERIAS * Single-lens reflex camera  * Monitoring camera
CAVINGRTTIAX CEHEIXT * Digital camera * Car camera
EFA AT « N1REE * Video camera * Endoscope

s AN—hT7H> * Smartphones

FABERIN 71 V22— SR

IR Absorbing Filter

BEINLINESRAHTZA<500EXL>IEEN
TSR BEZ D T LK T,

LY ARBRNAT ETFTOXT BERHAT A
Y—RT7A2BEDFHNRBRIRT7 I 2—ELTH

LWBNTWET,

This extremely high-precision glass <5600EXL>
has the excellent infrared absorbing property.

It is used for the infrared absorbing filter in such
as an interchangeable lens digital camera, a video
camera, a security camera and a smart phone.

w5 M Features

- &R (60°C/RH90% X1000h)#%

 Excellent surface quality after the weather

RIFEAFEZFREEY. resistant test. (60°C, RH90%, 1,000hrs)
c FZRHTAINE—ELTERENDTL * High cleanness as the optical filter.
T EDPVICESTUVET, * Thanks to the integrated production from the
B ASHEICERE CT—BEENTIEETHY coating design to the shipping, the short lead
2 —F A S A EEE T time is available.
¥ Properties FTBFE Transmittance
jJ |\ 1001
j 5 A—NR Glass Code 500EXL —o0.8mmt |
% 80 f———_\ —1.2mmt -
ENFHERIRER Thermal expansion coefficient [30~300°C| X 107/K 152 § / \\
Z 60
B5§& 53 Transformation point C 345 é I \\
F 40
JE{R A Deformation point T 380 # I \\
’EE‘] 20
Ewh—ARERE Vickers hardness Hv(0.05) 460 & /
0 ! 1 1 ] ! !
o 200 300 400 500 600 700 800 900 1000 1100 1200
%*ﬁ?&ﬁx Logp Volume resistively Logp 250C Q-cm 8.4 HE Wavelength(nm)
EAESR Dielectric constant 1 MHZ,25OC 9.1 ATF—ZEBEETHY RILETDETIEHYELA.

The figures of the properties are standard values, not guaranteed.

JEHTE Refractive index nd 1.509 IS . A
| A& Application 0 ]

I sy X 10%e/m®| 340 c—RLT7HAZ * Single-lens reflex camera
*AVINIRFTHX ¢ Digital camera
EFAHIXZ * Video camera
c ANV—NT7H> * Smartphones
cBERHAS * Monitoring camera
CEHHAT * Car camera

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

-9-

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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Micro Optical Components

TBEREE

ICT

BEOHZAEMIMIEMICK) Ao/ T)XLRL Y A7 LA B E N TRBRBINEEER
mDBEEDFIRETT .
SO FEBREFEDZEICK) T 2—ILONRL - EIR{LERBELET .

We can make very small and precisive optical component by high precision glass heating process.
They contribute to downsizing and integration for module.

747I:I 7°UZL\ Micro Prism

+ 0.3mm OB/N\Y A XETHRIERTRE
« AR O— MR ERENFEEMIRRTEE
c BERL—Y -39 ARSI EE
* Minimum size is 0.3mm.

* Various coatings, such as AR coating and
other optical coatings are available.

» We can coat for industrial laser application.

HDRATA X—

Image of Route of Light —SETJ';‘E 0.3mm ~
Isosceles Side Length (A) ’
& N
Length (L) 1.0mm

7‘{ 7':' I/VZT l/‘f Micro Lens Array

“4-'"‘.

cBUTTERE

‘mVWEERE

c BERICTRBRLATOERREE
« BRAEARIC TRt PT BE

» High Heat Resistance

* High Accuracy
* Contribute to Downsizing and Integration

HOETAX—D * Various coating such as AR coating are
Image of Route of Light available.

i ' 81

Refractive Index (nd) :

S S ~

Curvature Radius R 0.165mm

Il_:‘y E 0.25mm, 0.50mm, and others

ens Pitch

RENIAEHE

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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Micro Capillary

Bt BIMNAL HNERRICEZBIETINRO—FZRAVBZEICK) Y TI/OVEETEESN
TEEBRBEDHZ AMBmEFDIEDRIRETT NA A XTA DI P HBEDOIHE THERASNTVET.

We offer various precision glass products made by drawing process. Our micro capillary is used in
biomedical and optical communication.

BETOEA
Manufacturing Process
T PANE LI
. Preform
? E—%—
\\ ’,’ Heater
0—5—
Roller
hyi—
Cutter
TEAGE X NEX2R) | pmase REAE S RAE
Ime(?:)sllgr.\ax I.%ef‘:;cf) ions O.D. Tolerance I.D. Tolerance Length Tolerance
099 x0.127 X 7.0 +0.005 +0.001/-0 +0.2 AZ/1.D 5#/0.D
1.80 X 0.126 X 15.0 +0.005 +0.001/-0 +0.2 e
V4
E—] o
1.80 X 1.010 X 8.0 +0.010 +0.005 +0.2 £2R/L
278 x 1.810 x 8.0 +0.030 +0.010/-0 +0.2

KH<ETHEGITY . TBEICK O TREBITNE WY A XEMISETRET T .

We can manufacture more small size for your request.

il.ﬁlllﬂo)ﬁﬁﬁ?ﬂﬁu Example of Special Inner Shape

RAMR 7EBER DR L2V WA

Rectangular-hole Peanut-hole Dual-hole Square-hole

BABTEFHASHE BEFHBMEBERAL XM
T520-8639 WEEKEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-00756 WREEXERm2TH16—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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RV XAFvyyT)—RX

Ball Lens Cap Series

BAESIEFIE. AT AMBORFE - Al - L. £ TOEMNEEDL.BEXROD=—XIZED
BI2KL > AFvy T O/l rI e 2 EBRL TOET,

TBEREE

ICT

We develop from glass material to glass processing to support any demand for Ball Lens Cap.

ZEL X Standard Lens Property #EA%hEE (82) Coupling Power (reference only)

40
i i
jj‘5 AT— |\ Refractive Index '
Glass Code . BOkesoe-
1310nm 1550nm £ A P
L] e e e e e
MK-07 1.496 1.493 £ 20f--
;E L EEEmn B e e e e e R e e
MK-18 1.775 1.771 g it e
x | @ High Index Ball Lens Cap/RH-CAP  (RH-21)
5l | ®20mmBallLens Cap  /MK-CAP2 (MK-18) ||
RH-21 1.968 1.962 @ 15mmBallLens Cap  /MK-CAP  (MK-07)
o -
1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1
Refractive Index
BABSHEFHASHE BFHA&EFRAT 30
T520-8639 #HBEXEMBE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768

T108-0075 WR#PEXEE2TH16—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

BmbLX

Liquid Crystal Lens

BEREE

ICT

REEL Y ASBEICKRED FERZEFIEL. L XELTOREERIELET .

The liquid crystal lens controls liquid crystal molecular orientation by voltage, serving as a lens.

[N %Ki

Orientation Vector Distribution

P P P Y r L Ll
Ccovvvvovovvovvovovovorrs
Ccrorvovvcrvcrovovorovrovorvrs
covvvvovrovovvovvorvovors
P = = = T - - - )
crovcvvcvorsvovovovroososs

BRICKYEL
Varies depending
on the electric field.

Low High Low

TREREITER

Refractive Index of Liquid Crystal

FEE

Optical Property

B EIRICDERERF/T-ES

Tilt the Refractive-index Distribution.

¥

L>ZELTD
D IR

Properties of a lens
will appear.

A BHEIOLVF—ITA—HR
« Z—LL XD EJHE
KEEBEH

- BEEE (TEERL)

-E

* Enables Auto Focus

* Zoom Lens without Moving Parts

* Low Power Consumption

* High Reliability (without Moving Parts)
* Thin Structure

NI REERRM 2 2 —HERRS
Co-developed Product with Akita Industrial Technology Center

& Application

- WEB H X< - WEB camera

c EXREWADAZ « Industry camera
- AR « Endoscope
«/N—O—RK—4— « Bar-code reader
ol D et e « Laser sensor

T520-8639

BABTEFHASHE BEFHBMEBERAL XM
HEBAEWEE2TH7—1 TEL.077-537-8767 FAX.077-537-8768
T108-0075 WREHEHH2TH16—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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B BERERILHTFIAEZTETLN-0> /il

Low-Expansion Glass-Ceramic Substrate <NEOCERAM N-0>

ERBIERIET A TAESF ALY EFARGBHD NS KBRS GV IEPHRTT .
AR AERDEEBEICOMRERBLET,
<NEOCERAM N-0> is a transparent glass-ceramic which has smaller thermal expansion coefficient

and high refractive index compared with quartz. It is good matching with quartz in temperature
compensation.

151 Properties

At LN-0

%lﬁ]% Product Name NEOCEzAM N-0

30-380C X107/k -7
ﬁ{ﬁﬁﬁﬁ{%%& Thermal expansion coefficient

30-750C X107/k —4
JEITER Refractive index nd 1.54
B Density X 10%kg/m? 25
BH(F5REE  Bending strength JIS R1601 MPa 170
EYH—RAREE  vickers hardness Hv(0.2) 700

A0V X TPUA 2T s Micor lens array system

ALY X FLA . . .
Micro lens array '/ - LCHH
g i
~_
St o/ s
Light ﬁ
\ i p-Si TFT &k
r A & p-SiTFT substrate

Z |
o

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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EOEKRAFA ZERO"

BHRES

ICT

Zero CTE Glass < ZERO ">

(ZERQD®) ISBZRDPEOADHZATT,
BERMICEDTERY NERBER/IMELTHIEDAETT

(ZER@®) has zero CTE.
It is suitable as a material for temperature compensation.

BRI OX107/K

Thermal expansion coefficient

[BirsE : 1.54

Refractive Index

Bl 5REER Thermal Expansion H&Hl Application

40

30

20

H[x10%]
Expansion
o

-7

-20

-30

-40

-40

cDRE
_—— EERT— I
- FEFRERE
- ZERO" | o EEpIR .
/ Quartz glass | * Analysis Device
/ f * Precision Scale
|_— » Semiconductor Manufacturing
— Equipment
-20 0 20 40 60 80
BEC]
Temperature

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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<CERSAT>

Negative Thermal Expansion Ceramic Substrate <CERSAT>

21T REEETI VB —

(CERSAT) I~ 1T AN RFEMZE S O/ BE—EIRME T .
mEMEDBERIAD/IN T —IHBELTIERWELITET.

(CERSAT) is ceramic substrate material that has negative thermal expansion coefficient.
It can be used as packaging material for parts that require temperature compensation.

#&31—K : N-80

Properties/Product Code

ERERIRER 1 -82X107/K

Thermal expansion coefficient

SRR Thermal Expansion

1000

800
600
400 S ~— - CERSAT
. \\
©
O - 200 —
X3
g 0
ﬁ U% T ——
-200
4::?3 \
= 400 S~
~—
-600
-800
-1000
-40 -20 0 20 40 60 80
BE[C]
Temperature

V1) R/ 15—

Negative CTE* Filler

* CTE:Coefficient of Thermal Expansion

NAFTART 1T —3 0 BEZ LT B EFRDNEKLDMEZO DO BIEEEEAE DI LICKY).
B AREGI T HMRDPHYVET . £ KIKTH B2 BEANDEVTIERZ[EIEDNTEEXT.
As Negative CTE Filler has a property that its volume will become smaller with a rise of

temperature, it is effective to reduce the thermal expansion of the resin composite. Its shape of
sphere contributes to the excellent filling status into resin.

« 1 F AR * Negative CTE
* Btk * Water resistance
o INY A TS » Small particle size
- BRIGEHE * Electric insulation
1 Properties
HZAT—NK Glass Code DL-7400
25~150T -1
AR SRR ER cTE x10%/K
150~240C -0.9
ZE Density % 103kg/m3 25

HIFE91h Particle Distribution
KAFEFREIIRIEETY .  Other sizes are also available.

BRETIEROBRENDE CTE of Resin Composite
160 ‘ ‘
: Ié:);ze; 140 \ Resin A

I Resin B
/\ F type 120 N\ Resin C | |
N \
100 T T

PR =

Frequency
\
/
—
/

1 AE TS IERS DR AR R
CTE of Resin Composite (ppm)

o]
o

40 \\

0.1 1 10 100 1000 0 30 80
FFE
Particle Size (um) DL-74000Fe 8=
Filling rate of DL-7400 (vol%)

BABTIHTFMASHE BEFIBAERA XL
T520-8639 WEBAEMERE2TH7—1 TELO77-537-8767 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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BABRHEFHASE BFIREERAT X
T520-8639 #HEBEXEMERE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-0075 HZR#BEXEE2TH16—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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BFBRABKHS 2 aa

Powder Glass for Electronic Devices

SHOMKRA AR RKBHEESELTREBY—IEE.
BRABTNAACLLEDONTVWET  ZELEICEIRAT S
TeD RLABERAT ORI T AZHFE -BEL THUET,

Our powder glass is widely used to form insulating films,
coat electronic components, and hermetic seal devices.
Since requirements differ from application to application,

We have developed and produced several hundred types
of powder glass.

R Jiib:d
« BOICH TR A S AD T YA > HalhE - (ERGER ZEEIR (LTCC)
- RIS cESIVIRER/NNVT—CVERVBERET/NAR

cHSAR=ANIY= =R ALY NORIBL THYES, - RIEES - 578

“Feawres YW Applications

« Suitable glass would be designed on the basis of your requirement. « Low temperature cofired ceramics (LTCC)
« Eco-friendly glass » Ceramic and metal packages, etc
* Glass paste, green sheets and tablets are also available. « Sealing, Coating, etc.

LTCCRMEXHZR J)—=r—MaiESM T

Composite Powder / Green Sheet for LTCC, High Strength Type

LTCCERMEAAZ ARG ATZAMKEETIVIMRET LV RUEEEEMRTY,

900 CHERL TE BN T . MERERICBEREERDEH UV EXPIREEMA TEEY,

FHMELTERERM 7ZRREL TVET MLS-63IE 7 IV I F IS TERMELIF S IEFICEIBX
TY . MLS-2813>) IUSEW AR AR R E R D= REM R T,

Composite Powder for LTCC (low temperature

cofired ceramics) is made by blending glass and  Hz75"¢

MLS-63 | MLS-28 | MLS-26

ceramic filler. You can cofire at low temp. ;a:;;:;

like 900°C, which allows the use of high _Bendigstengin MPa | 400 | 290 | 266
. i FER 10GHz

conductive elements such as gold and silver as &&= 10GH 79 6.4 67

internal electrode. MLS-63 has high mechanical #mig% 10GHz

. . . . . Dielectric loss 0.0011 0.0090 0.0058
strength close to alumina, and its dielectric loss is

small. MLS-28 has low thermal expansion %?E@ﬁionweﬁidem ppm/C | 87 86 58
coefficient close to silicon. e White | White | White
* —40~125C

SBRAIMA /1N 2% —75 R Binder Glass for Conductor

LT BRI T AZEERFTTLTLET . =R

FNODHRTEIR TIIFOEFENX—ARMDARMIC KEE. 71 AT LA ZEOEEN—ZANEN
BLTWAEDZEVANZYTLELE. —

G-y o gl Iy @I T JANe (AN _Application examples
CEEOHEICINIdAIEHTEET, Conductive paste additives for solar cells and displays devices

We manufacture .and supply a variety of powder glass. S Properties

We selected suitable types of powder glass that can be

added to silver or aluminum paste. HZA—NK Glass Code GA-4 | GA-12 |BG-0700|BG-0800

Mix any one of them with silver or aluminum paste ——

appropriately according to each application. RBARHI coecient X107/K| 63 73 112 98

Various types of particle distribution are available by request. /L2 Softening point C 625 | 560 410 510
ZRRE Density x10%g/m| 270 | 2.95 7.29 576

*ﬁ*ﬁﬂaz Granulated Glass

SESERNS AR AR T BEHOMBTT. % TR
M E T L AR A LS Y275 BERRICIIEA T

T HILR600CU EDH S ANTHIRICMIT CEFE Y g PIAIF cesone ST-4/K | BHT/K
HOK IS FIPHEE0~200umDFEE THISHTHETY,  FBBRERE Sfia™ |x107K| 95 495
Granulated glasses are materials for making various shapes of ~ SHEHBIRE Litawe | C 660 710
sintered body. They have excellent workability in filling into mold, $HEERE Sealing temperature c 960 980

and pressing into a tablet. Softening point: =2600°C, Granule size:
D50=60-200pm

[/—ﬂ‘—:/—}[;m 71511\"—1 I Glass Paste for Laser-Sealing

L—Y—>—ILAOEIRH T AN—ANERFELEL,
TUYNAZ AL =Y —RHFTHIET.2RDAZARDT BRTNEIC &Y —IL (3 E) BETEE T BT
B —INEGHIEN T, BEOHENH. S —ILBROH RN T

We have developed a lead-free glass paste for laser-sealing.

By laser-irradiating to the frit glass parts, hermetic sealing is
completed between glass sheets.

Prevent degradation of cell and electrode sealed by

. - local heating. Gas impermeability after sealin
L—H—2—)LMERBAK Schematic diagram of laser-sealing 9 P y 9

Laser Laser Laser irradiation (800-1100nm) mﬁ
‘ (ﬁziﬁtgte (@ 30-90 x107/°C) ‘ Laser-absorptionmo sealing glass = B (=f5EN =
= = Increasing temperature EWEL (T’fzjl/'f/lmaﬂ> . Xﬁﬁﬁéﬁl\ ﬂi’ﬂ)m@ﬁlﬂﬁ
= IWVHSAE Melting of sealing glass and
Sealing giass sealing with substrate Applications
| T <Sealing state>
I + Y . .
 — . —— r . i Hermetic sealing for glass substrate for
> : E—= OLED display/ lighting and solar cells, etc.
EHEE HHELR RETE o :

Transparent electrode OLED layer Rear electrode
Line Corner

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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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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IcT c s PEW ﬁ‘ 5 Z EEES

ICT

Glass for Supporting Semiconductor Wafers

CSP Glass Substrate

FEARZYR—NTDEREL TRERDSEBRE TCOEREH S AZRIFIA TLET, MRET)—-FIVAIT)—=DFRITABIZ A A X—=21>2HDCSP(Chip Size Packaging)
Various CTE* glasses are available as substrates for supporting semiconductor wafers. AERICAVSNET,
* CTE:Coefficient of Thermal Expansion Polish-free, alkali-free borosilicate glass is used for the substrate of the CSP (Chip Size Packaging)

of image sensor.

L > X Lens

L X Lens Glass + IR Cut Coat

ARX=T Y

Image Sensor

KD | Features L O IEms )
TE e8I F 0121 F S 8inch, @12inch cBREZ)— T INHIVT)=DFHZATIIN * Polish-free, alkali-free glass wafer

o 3B - P4 N b « Size : g8inch, @12inc . 1 ) g et . Ae. i o . "
(2 DOt AEIC D % Bl T AR < 7 L) (We are able to accommodate individual request.) As 71 —.Sb 7 —TRIEM As f.ree, S.b fr.ee characterlsulcs are environmental-friendly.

« Thickness : 0.1~1.0mm s 18 1 FETXIERIEE * Available in sizes up to ¢ 18 inches

«RE : 0.1~ 1.0mm L _ A .

«TTV : <2IJm(¢1 24>F) * TTV (Total Thickness Variation) : <2um(g12inch) «0.1mm ~ 1. 1mm OEZFEEAICITIE éva"ible; in \r/fa”ous thl'.(t:knesses from 0.1 mmto 1.1 mm
Semitgi&Ic# U 7=Notchil T oE O R+ L WF B4 TE Notch based on SEMI standard and R shape edge - Bh/=EmiL xcellent suriace quality

grinding are available upon your request.

DY ERE R ERBI—T 1 I SET e * Available in various coatings such as IRCF and AR

Fi&fl Application
c AN—KT7#> * Smartphones
*WEB H X5 + WEB camera
«BESfEH XS « Monitoring camera

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

BABTEFHASHE BEFHBMEBERAL XM
HERAZWEE2TH7—1 TEL.077-537-8767 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

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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BEBRERAATR

BHBERAFA<LXTVITL> N £

VitroQuartz® B

VitroQuartz® Radiation Shielding Glass <LX Premium> i

<VitroQuartz®> (&. AEH T AERFOEME KR LXTLI7 LI SRAHZADLX-57B (JISFREEFE &) E4F0kH/N—

HadH ORBBILITZATT, ' LX-57B Ao Aeebh el BNIRGHIRERERZE DSHEN ZATT,
ARHZADKRBEMBEL TUTOMRDEAFTE BRHASAT 1L SR IR R E CERMESEE OMAFREIL<EERLET

7. :;f;y;fiilzil LX Premium is high-functional glass with excellent radiation
<VitroQuartz®> is a glass-ceramic with the same Special Cover Glass shielding capability which consists of LX-57B lead glass and

thermal expansion coefficient as that of quartz. special cover glass. It reduces healthcare workers’ exposure to
<VitroQuartz®> can realize the following: 55 AL TS radiation at radiological diagnostic facilities.

Cross-Sectional View

o #& QN Featuwes

(BN =T RER  EE * Excellent Radiation Shielding Capability

%;w Examples of effect SEEASED T AOBHRLERM B TEL{TE Begagse of high_lead content, LX Premium has excellent

c SEMPEEIANDE TENZ/INTA— ADEIFTES SUEREREDSHYET, radiation capability.
. o ‘:_ . - e et . R * High Impact Safety

 BHBR OB RDP B EIMRICKBEBPMNADAA—DZBRR T HIEDNTES, EOEERSH Hardly broken against strong impact. Even if broken, fragments
BRSPS AEHTALVEE N EDD RFMICHI AT AR ES SIS TERETD 1 - ONELIcS S, BRREMICEBN. DFADENTORAZH LT IZEBHEETT . and splashes are minimal.
. . ' , FEREAVTF AN * Easy Maintenance

Ex<.:eII<.~:Ant performance .|n th.e mass production and the manufacturing cost . 5 AETAEE ) —H S ATt R Because its surfaces are covered by glass sheets, LX Premium
* Shielding effect of UV light is high and the damage on the components by UV light can be reduced. F52m)—F— ’%ﬁ']t&"CODTJ—L/7“75‘?]5‘?:'63‘ can be cleaned in the same way as cleaning ordinary windowpanes.
* As the refractive index is higher than that of quartz, the focal length can be shortened and " N ’ * Large Size

the optical module can be downsized in optical application. c KEY A THI The larger size product provides a wider field of vision to

BA 1.2mX2.6mETHEETY . AR YA XZFEDIET. improve operations.
&l Application examples BHEDLESY RO EICESLET.

. 3 l]‘!l:hlﬂ E —ET;’E : N Z LN ~,
. i;g{j%ggg G;T\iii‘ga;#;ﬂcggff;4ﬁ [BEXEIAYE Glass Thickness and Lead Equivalent H&Hl Applications
N (=] /A <

— BB E.CT E.MEREELREDRER

« FARAT LA BERME LXTLIZA | hxe |thus g’fk?gg;/?%@g = MERYELREDRSE

c FRE DEZ(mm) Tof:r;%ce Lead Rff,ﬁs Observation windows for X-ray room, CT room,
LX Premium Thickness Equivalent angiography room

* Heat-insulating cover under the high temperature process in semiconductor manufacturing equipment
» Substrate for the sensor or tools in the precision equipment such as the spacer 15 PP s S B | XS EE60~ 150KV,

* Substrate for the display Y #2120.51 1MeVICH W TR

. . 14 +1.4 2.0 Lead equivalent is guaranteed within an
° AnaIyS|s Device X-ray tube voltage range of 60 to 150(200) kV.

11 1.2 1.1

WIWJ Application

16 +1.4 25
. SAMBIIXIREEEE60~ 150kV.
#1E_Properties 19 +1.4 3.0 Y #130.51 1MeVICHE W TREE
Lead equivalent is guaranteed within an
o X-ray tube voltage range of 60 to 150(200) kV.
T4 Product Name VitroQuartz® g]i?giz;
EFER{REN Thermal expansion coefficient 30~300C X107 /C 5.8 5.9
JEITZE  Refractive index nd 1.54 1.46
EORR N = PR BR (RR)
BABSIHFHRASE BFHHRBFEAT L BRUETFEMHBASH
T520-8639 #HEREXEMEBRER2THE7—1 TEL.077-537-8767 FAX.077-537-8768 T130-8513 HZHR#B=HEXII)II4TH 15—3 TEL.03-3632-7721 FAX.03-3632-3150
T108-0075 HER#PEXAER2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525 T532-0003 KERmE/NX=ER2TEH 11 —1 TEL.06-6392-2711 FAX.06-6392-291 1
Nippon Electric Glass Co., Ltd. Electronic Products Division, Sales Electric Glass Building Materials Co., Ltd.
7-1, Seiran 2-chome, Otsu, Shiga 520-8639, Japan Phone:+81-77-537-8767 Fax:+81-77-537-8768 11-1, Miyahara 2-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2728 Fax:+81-6-6399-2740

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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X779 NN T1TI2RBFA -
<OA-10G> i

Glass for X-Ray Flat Panel Detector <OA-10G>

HIAVEY e

Glass-ribbon i

<OA-10G>F. Bh/zTB Y MERLYE MEEERDOBEIRTSATY, HZ AR NGIEFITTEON=OBRE T IV LD XSS 721 BT BZEDTTRETT

X7 ZYMNKIWNTATIZRDEH—EBOHSTAEREL TRETT B ARMEIEMEICEDDDOST FEREICEBTT,

<OA-10G> has excellent flatness, chemical durability, heat resistance and other properties, which ZDHZ AR ORRIE. BRIEORHE (B DEEDLOICHAZHT O TUNDEH TRl
is used as substrates for active matrix flat panel displays, such as LCDs and OLEDs. 2B ETT .

<OA-10G> is also suitable for substrates for sensors used in X-ray detectors.

EERMOMEEICKYFE15um DFE &FAIBI0MmM OFHZ AR DR ETREICR)E L7,

IREHRIR_x-Ray Source ZATDDOHSATIE BT F . BEE10um. KX 100mDAHS AR ZEBZ EICHINLELL .,
G  x-Rays

Glass-ribbon is so thin that it can be bent or rolled up like resin film. The glass surface is

#HERE Object unpolished, but it is extremely flat and smooth.
X8 TS5YNNZILF LTS8 XRay Flat Panel Detector 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.

B7IWHIHZA <OA-10G>

Glass Substrate for TFT <OA-10G>

Pt
* ‘\

i s
- \
. \
\
\

\
1
v h
- 1 i
- : T SERIEASEMEIR
LS L] SEM image of enlarged edge
N d
“'\-.o'
44t Properties
{ —
L Bs 4um ~ 50um H5 AHE Giass materil Al c | b | T
-] # % 5
| Features ] P 0.5mm ~ 30mm MEARES  [xi0mk | es | 84 | 38 | 100
i /\° =1 = 1§\ &

3'5 'u_‘" :FF" # iﬁ Kspz\ct rgclb\ j(:l\fi\l(igm/ﬁ{iq_glge)ss) Up to 2500 gf{g\ing point c 740 836 940 760
*FERICHFBIR * Flat Precision Surface = SE®
. 7)[,7_]”@{[_{%75) 0.1 O/OO)ﬂT)[,le)jjaz o Alkali-free Length Up to 100m Dielectric constant IMHz,25C| 6.5 76 53 7
BOBEEREMN  Tnermal Dimensional Stabilty mirk nd | 151 | 155 | 152 | 152
o EZ O [— C 2 > ° -, - - —

RIS TOREL L, FRLEE * Chemically Stable Surface Fi2H_Application oo PO S e e R
cBRBICRRLEZI)—VHFA Scribability _ Yoing's modilus

* Environmentally Friendly Glass s JLINT—hN * Prepared specimen slides
s icati A 7OFAEF YT« Micro TAS

Fii&#l_Application S IAC RS N » Cover film

« 7ZYNNRIVTA4TYUA  «Flat Panel Detector e Xy TAN—H—  +Gap spacer
HABTHEFHASH T1ATLAEERER HABSHEFSHRASE BFHR@EEBEFRAL SRE0
T532-0003 KM E/NIXERATEI—14 TEL.06-6399-2711 FAX.06-6399-2731 T520-8639 #HEBEXEMERE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768

T108-0075 HR#MPEXEmM2TEH16—4 TEL.03-5460-2510 FAX.03-5460-2525
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 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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METIZ A

Antibacterial Glass Powder i

Medical care

ZF-O.DL-7900\& . E#nZzEM DI LFI LWL &ZA
TOMBEAATATY SFIDL-790014. fRZ E K5
ELEMRRDOIMEA A Z A TERED &L B
ADRMEZHE TEBDX)YIDPHYIET

ZF-0 and DL-7900 are new types of antibacterial
glass powder that are mainly composed of zinc.
Compared to conventional antibacterial glass, which
is mainly composed of silver, DL-7900 is especially
advantageous in providing antibacterical
performance, and the compounded quantity in resin

can be reduced without compromising
performance.

Medical care

ERIB{LFERENIS A

Pharmaceutical Glass Tubing i

EERCFRAEN T AL MAFZHHAEICEN. T TIPNATIVBEDERRHZPHBRERED
BLERBICEREINET BEAERAREEAADIE KEPRMNERA THRESNZEERS
FABRELTORBERIT HIAMB(EAT) T,

Pharmaceutical Glass Tubing has an excellent chemical durability and is used for pharmaceutical
containers such as ampoules, vials etc. and for chemical laboratory wares like test tubes. This is
the glass materials to meet the specifications for pharmaceutical glass containers defined as USP
(Type I) and EP (Type ) as well as JP.

1 Properties

BZ AT GlecsiCec ZF-0 DL-7900
HTAF  Glass Type Zn0-B203 Zn0-B203-Ag20
fIBEMZEE  Resin Discoloration Resistance ©) O
EISGIME  Durability of Antibacterial Property © @)
*ﬂ%ﬂﬁ%ﬁ Initial Antibacterial Property yaN (@)

BKBBICEAERHE Color Change Test with Warm Water Immersion

PP #ifgiC 0.5% AL 7=5H4& BKRESRM : 60C -48h
The material was added to PP resin (0.5%)

JEtERE Antibacterial Property

ARUZ7OEL > (PP)#AEIC ZF-0 % 0.5wt% RilL7z54
Antibacterial properties of PP resin containing ZF-0 (0.5 wt%)

SRRER e
ZF-0 DL-7900  silver Antibacterial Agent Th%ﬁlbzlﬁf(lfﬁ]/Bm? .
SREREK Test Sample e Number of Living ?c eria
ABE | #ET NORE
RILEE E. coli S. aureus
Untreated RN No Additives 25x104 1.3x105
— — PP # PP Plates <10 <10
v v v PP 74JV/L\ PP Fims <10 <10
SRIKLERIE
After
Immersion
in Hot Water | —
PP (7) PP(ZF-0 0.5wt%i#&n)
PP (Containing ZF-0) PP (No Additives)
BABSIHFHRASE BFHHRBFEAT L
T520-8639 #HEEXZEmEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768

T108-0075 WR#PEXEE2TH16—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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HSABEDESE J=F H&Hl Application
Type of glass tubing Application
.S 57 s
(BRA K VB A S R) Ampoule « Syringe / Ampoule tube
(Colourless borosilicate glass) NAT7I
Vial
A=) Z /)OI RoA DT B—
. BS-A . Cartridge/Syringe/Pen-Injector
(FBBERALRVERTZX)
(Coloured/Amber borosilicate glass) i (d=alss]
Chemical laboratory ware

BABSIFHRNSL V21— —HI7ARELRR B
T520-8639 WHEEAEMER 2 TH7 —1 TELO77-537-1804 FAX.077-537-1812
T108-0075 WRELEXE@2TH16—4  TEL03-5460-2510 FAX.03-5460-2525

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
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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JERREL > X7 L ARt & m

<T1a7V7*—L> i

Glass Material for Molding <Micro Preform>

KEHS A% EZMIU/ZIEKEL > XR7 VAWM TY,
TNCOWHEICEOWT.WERP U FEVDOERZR/NRICIIZADZEERIRLE LT,

Micro Preform is a glass material that is precisely manufactured from optical glass.
We have achieved minimizing the use of antimony for all Micro Preforms first in the industry.

70— Flow
- BUHRIE
P AL EERR BHXEHSR

. BRI TR '
BRABRARICTIRHRTEE Our Optical Glass

~

* Precision Dimension Control 74 7n 7°|) 71_‘&

* Precision Weight Control

* Various Shape is Available Micro Preform

o K—I&4 7 Ball Type

& Application cREL1T

RN BBRD TR (BEHM)

g |

Disk type
«[AfR$E  +Endoscope L )
S Z—
HZAE=IF
Molding
L J
, L 2 |
JEREML X
Aspherical Lens
. J

)=

Deep UV-transmitting Glass (Reference Exhibit) i

AABRIEFIE RE T 7XRRESLEDICE L o RESMREBR T S AERFEL TLET,

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

- BENEERYE (A=254nm EiBZE 80% LI L) * Highly UV-Transmittion ( A =254nm 80% or more)

s AEAZAICHEANELVEETOHEDNTEE « Compared with quartz glass, available
for sealing at low temparature

51 Properties

* BfEERIRER Thermal Expansion Coefficient (x107/K) : 95 and 54 (2 types)
« FTBE Transmittance 254nm -« 0.5mmt (%) : 80 or more

A& Application EBFEME Transmittance

— (t=0.5mm)
YRS T e uvLamp 100
<858 LED - UVLED o IR
90 e
/7
L 85 /
:; 80
S 75
|
w70
L |
¥ 65
60
55
50 | | | | | | | |
200 250 300 350 400 450 500 550 600 650 700

BER Wavelength(nm)

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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BABTEFHASHE BEFHBMEBERAL XM
T520-8639 WEEKEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-00756 WREEXERm2TH16—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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L|ghtmg/ Home appliances

FRELENASEAEN 7 ABE<HX-1> £ - R

/,l\\

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

<HX-1>E TFNAARICHACADONTODHZENEBICRYE T ZEDTEIRERDERTZ A
EBEEA BT THERELIBRADMREZNETEET,

<HX-1>3. A —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

AHEE (nd1.8~1.9)

Organic Layer

ITO(nd1.9~2.1) ITO(nd1.9~2.1)

High Refractive Index Glass BEIFESHSA <HX-1>

High Refractive Index Glass

KEHL 71V L
Outcoupling Film

#Z2 (nd1.5)

Glass

FBRJHEL 7V A

Outcoupling Film

=E#HE(nd1.63)

» High Refractive Index (nd 1.63)
BUVVEEY * High Productivity

o 50OV ER S * High Chemical Durability
« NYFERE » Barrier film is unnecessary
BOFER » High Dielectric Constant
ERARETILHUH SR » High Thermal Expansion Non-alkali Glass
¥ Properties
HSAD—R  Glass Code HX-1
JEITE  Refractive Index nd 1.63
ZRFE  Density X 10%kg/m? 3.38
%&H%EE{%& Thermal Expansion Coeffcient 30-380°C x107/K 71
FEE Strain Point T 640
E5ESR Dielectric Constant 1MHz, 25C 8.3

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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FHELIRARRELE{T T A&k

IEL* Substrate for OLED Lighting

Y2ANY (RAZAERFY) EBARBTIEFOEBMFICEKY) EHRELIRBARRELEMN - A& %

FHELELL.

*|EL : Internal Extraction Layer (REBYCERH: LE)

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

BikE

Organic Layer

EHAER
Transparent
Electrode
HZA

Glass

CERER
IELYSubstrate

BkE
Organic Layer
ERER
Transparent
Electrode

HRELE
IEL

ASA

Glass

1 Properties

ANA X Haze — ~75%
iﬁi@,$ Transmittance >75%
FEDWU Absorption <1%

REFHE Surface Roughness Ra <0.5nm

-
OLED Material Solutions #® &+t BAERHF Y08 (1775 AE)
BABRRT YT/ RHS A% Catl o EEs e G et e

g . o rocess engineerin urablli mprovemen
=E.=L _F“E‘HHFEG‘Z IEL ﬁ'sz?g*ﬁo)‘Eﬁst BERUR Frit & P%ste - New IéL SFt)ructure
g.IEEEDg?\;l% (= #??Téﬁ?bi*;ﬂl&i/‘fé;% - H& kSR Share : 60% H&E SR Share : 40%

aterial Solutions B . .

FEFVANY BRHTREP) EDBREHTT, Bk IEL- By
Production |IEL Technology
Technol

OLED Material Solutions Co., Ltd. senneedy o

Nippon Electric Glass reached an agreement with 6LED Material

Saint-Gobain Glass on launching a joint venture to Solutions &4t

develop, manufacture and sell glass substrates with (OLMS)

IEL for OLED lighting.

OLED Material Solutions (OLMS) is a joint venture

with Saint-Gobain Glass.

g

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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HAEFHNFA<NIT7R">

Phosphor-Glass Composite <Lumiphous®>

B - (KiERER{ED T A
N-O(&EBR) by 7 7b—b

Super Heat-resistant and Low-expansion Glass-Ceramic 71Ny
N-0 (Transparent) for Cook Top Plate

Lighting / Home appliances

FEES - SR
Lighting / Home appliances

/,l\\

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.

HAGFT T ABEH

Schematic Image of Phosphor-glass Composite

BHe&X
White
IR
4 Phosphor

=T\\$rcBIC

Blue o/./
ed]light)
* ] " ] (" ]
> d
(* ] (* ] [
HoAE
~ N 7/ — Glass Matrix

.

& LED Blue LED

E D T D
c BONTYFHEDT/HEN
s =Y —RRRIKITE
< KEBEY BB ERE
- 300°CLL LDz
« SREELHRICHITFTEE

» Extremely Low Color Deviations

* High Resistance to Laser and UV Light
* Protect Phosphor from Water Invasion
» Heat Resistance Higher than 300°C

* Various Shape Available

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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BALERRERIEDZAN-O (& ZOENCMAER S EWMARE EE . EJRFERED
BHEEDLTCIHIYF D Te—R—PHAFESRE DN TTL—h L THFRPTELABLSNT
W&ET .

Transparent glass-ceramic N-0 is used throughout the world for electric and gas cookers because of
its excellent thermal shock resistance, mechanical strength, hardness, electrical properties and so on.

E D T D

« BB HT—ENZ—2 D] « Variety of decoration colors and designs
« BRALREOHBRBERTEDEIHE + LCD windows are available
o 7= —=VIH¥ « Applicable for free zone IH

AABTHFHRASH 221V —H5ARERE EEB
T520-8639 HERAEMEE 2 TH7—1 TELO77-537-1804 FAX.077-537-1812
T108-0075 HREBXEM2TH16—4  TEL.03-5460-2510 FAX.03-5460-2525

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
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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BN - (B RERILTT A
<ZFtS5LN-0.N-11>

Low-expansion Glass-Ceramic <NEOCERAM N-0, N-11>

NEOCERAM

Super Heat Resistant Glass Ceramic

Energy
\SLIY

\‘
L d N

/7 N\

<XFtEZLN-0>F . FROERRERICTZAT.
MERE I 750C. <A T LN-11>1FEBDERF
RfERILT AT . MEREDKIB00CTT .
WIThEER - BETRESED/NEL EFEBRDGEN A
FrITFIFEREINTOET,

<NEOCERAM N-0> is a transparent glass-ceramic with
heat resistance of 750°C and <NEOCEREAM N-11> is a
white glass-ceramic with heat resistance of 800°C. They
have superior soaking properties when the object is heated
by radiant heat on them. <NEOCERAM> is used for carriers

and wall panels for thermal treatment processes for LTPS,
OLED, photovoltaic cell and electronics parts etc.

<xFtZLN-O>FRIRFO/IF I T A FI8E T KB
BEFORERICERINTVET,
We are pleased to offer curved <NEOCERAM N-0> for

stove and fireplace window application which is widely
used in the global market.

<XAETL>RBEFBREON)I—a>hHHUET,
Wide range of thickness are available.

BIE Thickness
0.7mm, 1.1mm, 2.0mm, 3.0mm, 4.0mm, 5.0mm, 8.0mm, 10.0mm

EEAT D TS D

cEBhEY—<IavIiEitE - Excellent thermal shock resistance

TRILE—\

T N-O | N-1 )
T 207500 | < 107/K ] 3 B /-TREM * Excellent heat resistance
Theml expansoncoefien - [AEFO * Zero water absorption ratio
JS:Ee%?jflc - J/kgK | 800 | 800 - BRBEOXRTL TR * Surface can be finished with
2 eﬁﬁﬁmm W/m.K 16 16 A UTHS AL high level of precision

ST . i * Carrier glass is available for
TIFUETE GERD) c 750 | 800 G8.5 Y1 X3t G8.5 pa%e,
EPRE . |JSRie01| MPa | 170 | 220
Sy x10%g/m3| 2.5 25
EYH—ABE | Hy (02) 700 | 800

B HE&
Appearance Transparent White
BABSHEFHRASHE V21— —HSABEARER B0

T520-8639 #HEEXZEMBE2 TEH7—1 TEL.O77-537-1804 FAX.077-537-1812
T108-0075 HRZR#MEXAEHE2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525

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
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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HBEDEBRITR s
<TPATFIMNTSR> o

Fire-rated and Safety-rated Glass <FireLite Plus> EEE

BREFERICA AT AT A > E KKDIEKEINAS
BEKHZA.800CICEL /=18 . 57K ED T THEINLRWNIFEER
BEISBWIITBATZATT . 2MD<T7A 771 >%8
DEHZALZSDD<T7A T ZANTZA>TY . 2MNEL-
AmlciEL, @%ﬁé’ﬁ?&&%nﬁtztb77\c‘:bf ERTH]
O THEKREOREEMFLIE—D"REATA"TT,
BrKEREICER L 2R &7713‘%@:'( HEMRCER
\ MERR OB B EIC. KR eRTEMERILET .
FireLite is super heat-resistant glass-ceramic which checks the spread of the fire. It has excellent
thermal shock resistance which will not be broken by cold water after heated up to 800°C. FireLite
Plus is the laminated glass of two sheets of FireLite. FireLite Plus is the only glass for specified fire
protection equipment, characterized by high resistance to rapid heating and cooling as well as
impact safety. By adding safe performance to the fireproof performance, it provides safer space to
educational, medical and traffic facilities.
R
cBhEERYE
KKBED AT 75— EIGEBD
BOKICHEINEEA.

FXA)HD UL FHE * ICHEELTVET.

* 7 XA DREEHERI (Underwriters Laboratories Inc. :UL) A%
RETDEMDREWEIRIT T HHHE

T7ATZANTZ A Firelite Plus

771 7=zl
FireLite

AR

Special Resin

4

‘mUWERReMN {EERATHE Max. Size © 1,219%3,020mm
BRICHL THENICK BN TOR A OB
ETHEEALHIEL A, 3y NNV RER (0 avh Ny 45ke/ETFHE120cm) Impact test
[JIS R 3205 &h A A DMHEERBREELH/LLTOET, > T L NS

* Excellent Thermal Shock Resistance

Does not broken against water spray in case of fire.

Meets the UL (Underwriters Laboratories Inc.) Standards in the U.S.
* High Impact Safety WIRAE S

Hardly broken against strong impact. Even if broken,
fragments and splashes are minimal.
Meets the standard of the impact test of JIS R 3205.

H&f Application

< [EEREEY - Medical Facilities
«TAEREEY - Core Research Facilities
« EHEMEEE < Long-Term Care Facilities

BT SRR (BB I RO EBREER

BXHTEMRARH
T130-8513 HR#MBMKX)II4 TH 15—-3 TEL.03-3632-7721 FAX.03-3632-3150
T532-0003 ARMEIKER2THE11—1 TEL06-6392-2711 FAX.06-6392-2911

Electric Glass Building Materials Co., Ltd.
11-1, Miyahara 2-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2728 Fax:+81-6-6399-2740
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BEIRNHF X - BilE 1A= Bl Lamion® & .-
<Lami0n®> - Infrastructure

Ultra Thin Glass Laminated on Resin <Lamion®> EEQ

<Lamion> (& . MHEE M. HANV 7 MIRGEERE S AREOBN/MEZIFS . SEETE
BT NAADBEEISHELIZRMTT .

<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.

Ultra Thin Glass
<G-Leaf>

Resin

Ultra Thin Glass

~ \F<G-Leaf> =
_-"‘ Sm (@ #1000}
! %

Lamion Tempered Glass

/

Results of ball drop testing

-BReM * Low weight
- THETERE . FRERRS IE 1 » Shock resistance and anti-scattering
= = * Abrasion resistance
- NG GREREOHLVERELY) (Pencil hardness: Harder than 9H)
: Hﬁ??&?tﬁ'ﬁ « Ultraviolet light resistance
: 735/\') 7 N » High gas barrier properties
KFTBBEIGAERARHE <1x10°g/(m? - day) Water vapor permeation rate is lower
*HIARENFHGHEEREI—T (7 TBHIEERE than measurable limit. <1x10%g/(m? + day)

* Special function coating can be added to the glass surface.

F#fl Application

CTAARATLAT1 VR * Display window
- 51 EL &R, H/N\—  * OLED substrate and cover

* BREAR H/N— « Lighting cover
‘BRER « Lightweight window
B3R + Light-guiding plate

Premium Coating Technology

BABTHFHARYE TAATLABEFRIELD
T532-0003 ARME/IIRERATEI—14 TEL.06-6399-2711 FAX.06-6399-2731

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
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Premium coating

+
y -~ 4

BREFOTVI7LO-T1)

ﬁ&ﬁ% ﬁff Process *?'_f £

Function Wet Dry Feature
7FILF AN LA, :
J [e) SRRRE T A AT AN

Anti-Glare coating Low sparkle :

for high resolution display

DAL

oG REBSLET— HBIER ST ARBRS15:0.08%
i | : : O O Ultra low reflectance
RAHREESHT CIETE Luminous reflection 0.8%
B 2Ny R T,
o EIEREST— O | BwRASAICHS
#ﬁﬁ?ﬁﬂ\] High-performance mirror Sputtering for curved glass

Evaluation and ultra thin glass

. _ . ZEY.FEB. M.
TIENHZT=IT O | &y—stin
Digital coloring Multi-color, Semi-transparent,
Heat resistance, for sensor
BT
N—Ra—h (BI%&) O | #7203 Lo
Hard coating High abrasion resistance

More than three times
‘‘‘‘‘‘‘‘‘‘‘‘ s as hard as glass

HHBEOI—T 1 IRMICK). T TV r—ailkBh ek fmz iR L £,

We provide high-functional products suitable for your application by our unique coating technology.

BABTHTHRASHE EXEH
T532-0003 AKREIKERATE1—14 TEL.06-6399-2711 FAX.06-6399-2731
T108-0075 WR#EXB@2TH16—4  TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd.
1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731
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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Eﬁ&g‘j > JVz7h3-7477
&g‘jm.“: : — b” 51 Premiur’r:’ioating
y 4

FV27h3-7477

Premium coating

+
y -~ 4

PFI7L0F7A=MAFR

Anti-Glare Coated Glass Anti-Reflection Coated Glass

LBHDAGO—IHF AR IAAHZALHEL D DAN—T I (F5VF) ZHEA. BER R (RERRHE0.08%) Ea LA M ZHIA TR HBFETI—NTT,
SREET A AT LA DHEREE+ICEIZHUET, EMEPEMBDDN—T —AFIFEDIET.

Our anti-glare coated glass reduces disturbing specular reflection and sparkling Our anti-reflection coated glass have very low reflectance (luminous reflection 0.08%) and high
It can show performance of the high resolution display well. durability.

It is used for showcase of works of art and jewelry, and is expected be used for mobile display devices

.%ﬁﬂ%ff‘f?{Z?l/f Luminous reflection
High resolution display 0.08%

e Glass
gﬁjﬁﬂeﬂection L= # 7Z ®

Coating

WHOAGOI—IHZA Transmitted Light

EEBDAGHTA 0
Our AG Coated Glass Over 99.8%

Conventional AG Glass

5.0 S - -
—— Bare Glass F:Zfl Application
45 faa- Our AR Glass
Competitor A EBIRIT—RA
4.0 \ Competitor B . %E@{%Eﬁﬁ/\—

* Showcases

35 \

3.0

* Cover glass of paintings

~.

25 |

d 1.0
& a =

SN

&TF Reflectance(%)

/
‘:\

e

' ' i os e / /
AIN—=2 V3R AIN—=Y V55 A — /4
Sparkle: Strong Sparkle: Weak 0'0380 460 540 620 700 780
EE Wavelength(nm)
BABESIHFHRASE EFRE BABSIHFHRASH EES
T532-0003 ArmiE/IXEER4THI—14 TEL.06-6399-2711 FAX.06-6399-2731 T532-0003 ArME/IIXER4TEI—14 TEL.06-6399-2711 FAX.06-6399-2731
T108-0075 HR#PEXEM2TEH16—4 TEL.03-5460-2510 FAX.03-5460-2525 T108-0075 HR#PEXEM2TH16—4 TEL.03-5460-2510 FAX.03-5460-2525
Nippon Electric Glass Co., Ltd. Nippon Electric Glass Co., Ltd.
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
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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Various High-performance Mirrors

JU3FLI-7407

fESEEI
—
Iﬂ g \ 7 Premium coating

+
y -~ 4

Digital Coloring

FEARZEBEORELA/INYR) T REREMICEY  BEAD ) 77 2—ICm WO R G i
BMERFOLIT—ERETEET,

BENEEIT I FHAGBARERIZ—ELTRHFSNTOET,

We provide high-performance mirrors with high reflection properties and high heat resistance a

high optical thin film deposition technology with the dielectric multilayer structure.
This Ultra-thin lightweight mirror is expected for the Space Solar Power Systems.

HZ2AMYT

KREAD
o I—F - IRET FleL !
L)) REULEXOFSERR
) o

Dielectric

multilayer
coating

Very smooth Ceramic Rough
glass

mpetitor
Competitor, $52

Our Sputterin
P 9 Vacuum evaporation (glass)

Od—JILRI5—

Cold mirror (transparent layer)

R5IE

100 (reflective layer)

FIOAWNF=I0Y 7 N
y -~ 4

—-

Ty
% Type A
- ype
g 70 FH 41 H# Brilliant design
g HIADEBEEDPLENS. BELAZ) Y I NF—&RIATHE
2 %0 BFICIEDEET S ZAWTWSES  A—T 1V DEBDOBAERFEHEICAMNO—ILT B LK)  &EETTIE
% 40 HLUWBERAR )Y I NT—ERITEET (FFEFEAM).
It 30 —— TypeB Glass texture with a wide variety of glossy colors
20 Our optical interference technology (patented) can offer a wider variety of glossy colors than just metal coatings.
10 SN SN =
‘I N e S
EENEEIS— o0 820 1240 1660 2080 2500 {iEEtE High-performance
Ultra-thin lightweight mirror EE Wavelength(nm) EL‘{EEE~ a‘yazt’/#—tﬂ&ﬁ'bﬂ'fj‘ﬂﬁﬁ
STEROMPTTETHY. 350CLU LOFRICEMASONET .
T RyF Y —EDBEAEDED R T AV RELEICHEATEEXT,
High reliability, Combinable with touch sensors
Coatings are all inorganic with high heat resistance of 350°C or more.
Combination with touch sensors is suitable for smart appliances.
BABRIEFHIASE EEH BABRIEFHIASE EFH0
T532-0003 AMME/NXZERERATEI-14 TEL.06-6399-2711 FAX.06-6399-2731 T532-0003 AMRME/NXEERER4ATE1-14 TEL.06-6399-2711 FAX.06-6399-2731
T108-0075 HR#MBEXHEM2THEH16—4  TEL.03-5460-2510 FAX.03-5460-2525 T108-0075 EHR#PEXAmM2THEH16—4  TEL.03-5460-2510 FAX.03-5460-2525
Nippon Electric Glass Co., Ltd. Nippon Electric Glass Co., Ltd.
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
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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N—pFd—hM(BELm)

FV27hI-7477

Premium coating

<+
y -~ 4

Hard coating (Reference Exhibit)

AZAMEEDI—T 12 V% T CETERPICRET DBEEMIENTEET.
HRDFFRFRET LN R I—NMI A ZADIELULEDEEDHHY)  N—KRI— 2L TEHTA
DERRITIREDOhEE A

Hard coatings protect glass from severe scratch.
Our specially designed hard coating, the hardness of which is about 3 times that of glass, hardly
spoils glass transparency.

Hard coating

N—RIO—kH4) N—R3O—pEL
#AGl  Application
fEX 20GPa Ll E cENAIEBRDHN—=HFA
EHBLEL. RN EBE 80% LI E* HTAMNYTRE
KALERIEH SR T2X-1 ([CREEL 2 &

* Cover glass for mobile devices
*Hardness: over 20GPa * Glass-topped appliances
* Neutral color, over 80% visible transmittance*

*When deposited on chemically strengthened glass T2X-1

Y RN—=/\—18V)i Bk Sand paper abrasion test

N—R3a—pkiL N—Ra—bkHY) faxt &/ \N—rd—b

Bare glass Our Hard coating Competitors hard coating

B
abraded
area

=0
abraded
area

=)
abraded
area

3M Garnet #150 sandpaper, load 2000gf, 16 cycles/min, stroke 40mm,contact1Ommx10mm,100cycles,

BABRHEFOES AR . G<EEZERICHEY [ EXE(EA. RAR. EFHRAA. 8
ERICEDETRHRAD=—XITGA. BIRICEDRE THEASN TELEEDHIET

F2 AEO0.0OTmm(10um) DEMEHLSHESOOMMDBAREE TEE TEARMNEES
BATVWET.

BEICOVWTH. BERORARICHDOE . CRETEDZEEHRBMEZRVHATOET DT,
EHNZ ARV RRRREE RS OBRISEIETHBHSZZ0N,

Our glass tubing have been used for various applications, pharmaceutical & laboratory, lighting,
home appliance, electronic parts, optical devices.

We have high technology to produce from inner diameter 0.01mm capillary tube upto outer
diameter 500mm super large tube.

We have also many glass materials with characteristic properties.

YAy0Fa1—7 ABLAT v(yaFa1—7 ARL(T AOEE

Micro Tube - Round type Micro Tube - Square type Large Tube

ZORYA/OFvES— ARUIVFrES)—
Dual-hole Micro Capillary Polygonal Capillary

BABTHTHRASH 2%
T532-0003 KERMEIKERATE1—14 TEL.06-6399-2711 FAX.06-6399-2731
T108-0075 WRELEXEE2TH16—4  TEL.03-5460-2510 FAX.03-5460-2525

Nippon Electric Glass Co., Ltd.
1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan Phone:+81-6-6399-2711 Fax:+81-6-6399-2731
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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BABIETFMASE BFIBmBERALL EXEE
T520-8639 WEEKEMEE2TH7—1 TEL.O77-537-8767 FAX.077-537-8768
T108-00756 WREEXERm2TH16—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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v1/70F1—-7 (BEHR) S

Micro Tube (Reference exhibit)

LF2BED I - — I LA AMEZREVELET . [v(/OF1—7 RBXAT IEHED
&/N200Um . HZAEADERZEABUMDIEE ICHKEVWHZRAETY [ v1/O0F1—7 AR
A7 |IZMB VAR ET T 2HZAME T EAR.KAF NV IHDOIBEDHIET .

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 46um. “Micro Tube -
Square type” has three kinds of square cross-sectional shape (square, rectangle and racetrack).

7‘{ 7“9:1—7 nﬂa‘f 70 Micro Tube - Round type
E D T D

s EBHIERITHZN « The diameter is extremely small.
e HSAREDIEE (S « Wall thickness is extremely thin.

s}i% Dimensions

BT AmoD Bl of roduct A B
"""""" 442 (um) Outer Diameter 230 1,200
WiZ/ID M3#% (um) Inner Diameter 130 1,010
- JE& (um) Thickness 50 95
! K& (mm) Length 30 30

747!39'-1—7 ﬁ’_ﬂ_’ﬁl'f 7 Micro Tube - Square type
| Featues

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

- BTEIRD AR E LISy R
A AREDIERISEND

s}i% Dimensions

gfﬂglje of Product C D (Irzagle\th‘l‘(jsaha%e))
e x 500 2,000 200
|y 500 4,000 600
B (um) Thickness 50 300 50
& (mm) Length 30 30 30

&Ml Application

« PARE « Analysis Device

l/_ .us_ :/_’b‘: ;é : Felm il |
REHILA7UY MISAREREASZ @SS

- I—Y—RITHOIIZMRIL
- Tb—LRAZRAZERTBIEICEKY.

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

R
= F ey S » Uniform wide gap : 30~60pm

- AEBFEFADEPLRA A— ARSI * Preventing thermal damage to internal elements

(L—H —BB&tc & 2 B hnELEt k) (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.

STELREH DT

Laser

¥

B Frit

Glass-ribbon

Frit

F&f Application

- MEMS * Micro Electro Mechanical Systems
- BHSEREKBEEMRAIANI 7S —IL * Gas barrier sealing for organic thin film solar cells

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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