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Optoelectronics

Micro Prism is a precise small prism made of original optical glass.
Surface coatings, such as AR coating and BPF are available.
A beam splitter with prism glues together is also available.
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Optical Coated Glass @ High accuracy by high precision molding process
@ High coupling power achieved by aspherical lens design
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@ High heat resistance, and corresponds to the reflow process
® Micro Lens Array can be used with optical interconnection, 40G/100G parallel optical
module and so on.

Laser Processing Technology
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Low-expansion Glass-Ceramic <NEOCERAM> NEOCERAM . . R
RSS2 . 8 Glass Material XC-1 (Original optical glass)
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U|tra/ Thin Glass G-Leaf® G-Leaf BIFZ nd Refractive index 1.81
{EFBIEERAFSZX DINOPEY 18 HEREE R curvature radius 0.17mm and more
Glass for Chemical Strengthening Dinorex® E‘y; e 025mm, 050mm and other Sizes
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Ball Lens Cap Series
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We develop from glass material to glass processing to sup-
port any demand for Ball Lens Cap.

BEEFTEVYZARH-21 &, BEWEERENICHHIELEIC, EV1—ILOIBYLICERMULET .
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1{%& I.// XLT'%' i Standard Lens Property l%l:%l: =/ ij$ (%) Coupling Power (reference only)
40
HSZa—R JE$TZE Refractive Index a5
Glass Code 1310nm 1550nm

30

MK-07 1.496 1.493 g
MK-18 1.775 1.771 g 28
RH-21 1.968 1.962 5 20

8

RH-21 has an extremely high refractive index and significantly improves coupling efficiency,

which contributes to miniaturization of modules.

T RAER

{|@RH-CAP (RH-21) |
| mMK-CAP2 (MK-18)
| AMK-CAP (MK-07) |---

1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1

Refractive Index

Glass Window for Optical Device
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Glass window for optical device is glass substrate
with metallization using original optical glass. AR
coating or other coating is available on the glass
window.
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Low Tg Optical Glass for Molding
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We offer a low Tg optical glass material that is suitable for preformed material for aspherical lens. We have
achieved minimizing the use of antimony for all types of low Tg optical glass first in the industry.
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Properties

E#E (nd) FyNE(vd) B (X10%kg/m?) #ARMAH 30~300CT(107/K) EBRTe(C)
Refractive Index(nd) Abbe Number Density Thermal Expansion Coeff. Transformation Point Tg
MP-51G 1.51760 63.5 2.42 82 490
MP-58F 1.58330 59.5 2.89 89 500
MP-58FK 1.58577 60.1 2.88 85 500
MP-59G 1.58913 61.2 2.84 81 520
MP-61F 1.60804 55.6 3.04 102 480
MP-63F 1.63115 576 3.17 84 535
MP-69Z 1.69331 33.7 3.10 89 510
MP-69F 1.69350 53.2 3.82 85 510
MP-80S 1.80136 425 4.77 76 535
MP-81E 1.80610 40.9 4.56 68 555
MP-85E 1.85135 40.1 5.14 73 580

nd-vd 54705/

nd-vd diagram

#* ERRT—FFHSRIETHD. (RIHETIEHDEEA. The figures of the properties are standard values, not guaranteed.
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Micro Capillary Series

7 ’f 7 [] # 17 l:O 5 U _ Micro Capillary
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Micro Capillaries are used for optical connectors, optical fiber splicesand
fiber supports in optical devices.
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Polygonal Capi%

VSLteET750)b FIXAEZ / OVIFIX

VS Receptacle FIX Stub / Long FIX

VSLETFIIVBHRRD I 74 INA Y TiEEICIKHD FIXZTRITzI—=IET7LINDIRERIZERE T (CRlE
VitroStub$RAICLD . KIEFEIANT U/ HEEETT o BRENIERMTY . E#EFHZERALEVCH. SLTELE

HZEZBLTLWET
VS Receptacle is a fiber optics receptacle equipped with VitroStub. IE ﬁ °

FIX Stub is a fiber stub which optical fiber and ferrule are fused
together. There is no adhesive inside and have excellent heat
resistance property.

q: % § Features

® WigglefFltmL LT% E Features
O SEAE—ASAERE/ AV—-TJIRIEERE
® EYa1—-)LDINBYE O SEFAM—T7/INETTIV—IVIIRIELTHEDOELHEA M
@ Improvement of wiggling property. . EHEWEHHIM

@ High reliability—Transparent glass body and sleeve are fused. ® J7A4INERADREICIVTZSIADIBEVNDT

@ Miniaturization of module 1&&%;5* EE&

1%% 1§|J Example @ High reliability—fiber and ferrule are fused.

@ Excellent polishing properties
@ Low insertion loss, because of concentric positioning.

(VSLETHI)UER) (ERIBE)

VS receptacle Conventional design

wEA—T gb2U—7 T7AINRET
Precision sleeve Split sleeve Fiber Stub

HS K
Glass body
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Micro Tube (Reference exhibit)
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We introduce you two kinds of unigue fine glass tube.

“Micro Tube - Round type” is very thin glass tube. Its smallest outer diameter is 200um and its thinnest thick-
ness is 46um.

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

7’(753:1—7 ﬂﬂg/rj Micro Tube - Round type

Ef% § Features
@ ENIFEREICHEN

@® The diameter is extreamely small.

‘ ﬂEZNEb‘;FﬁICEL\ @® Wall thickness is extremely thin.
TJ' 5£ Dimensions
CTER A 5
BE#&/T #4&/0D Example of Product
.............. gﬂ‘ﬁmamete, (um) 225 1,200
U p
i MR (um) 132 1,000
v B um 46 100
L] &S (mm) 30 30
— 7
~ /f 7 [] 3: 1 _J % 4= g /r 7 Micro Tube - Square type

¢ % I§ Features

O HAERIXHEARBHULIERS YIB! @ The cross section is square or racetrack shape.
® ﬁ;lﬁﬁb‘%b\ @ Wall thickness is extremely thin.
==1J"

T_r 7£ Dimensions
ey 9 5 E(h5v %)
Example of Product (racetrack shape)
i 4 B wm | 500 2,000 200
'i . "‘— o y (m) 500 4,000 600
. & __________ BE  um 50 50 50
. h ' h ickness
Y Y
/X wx  |ESmm | 30 30 30
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Glass-ribbon

Seimih A SEM Efg
SEM image of enlarged edge

HSAURVIFIERISBWLWHEIET < VLD KSICHIFIED, EWLWDTHIEDTARETT,
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ZOHASAURYDEFRIE. MRAIEORS (M) MEEDKSICHAFZFU TSI, HIF
PRUDICEWNTETT,

EERMOBELICEKD, EE15umDIFE. RAIE30 MM OHSAYURYHEAZATEEICIED
FUTc,

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 15um-thick Glass-ribbon now.

T_'— 5£ Dimensions
B Thickness 4um ~ 50um
& width 0.5mm ~ 30mm
P ANI B (18/B2) Aspect ratio (Width/Thickness) Up to 2500
R Length Up to 100m

&f% '|I_i|_ Properties
HSAH1E Glass material A C D T
R ARIREN Thermal expansion coefficient X107/K 66 84 38 100
BX{ERR Softening point (o] 740 836 940 760
5% E Dielectric constant 1MHz. 25C 6.5 7.6 5.3 7.7
JBHT3E Refractive index nd 1.51 1.55 1.52 1.52
17>/ 53 Young’ s modulus GPa 77 77 73 75

L—Y—=2=IbICED
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Thin Sheet Glass with Frit Glass for Hermetic Sealing by Laser-irradiation

——

I_}f% § Features

@ §5—1F¥+v7 : 30 ~60um @ Uniform wide gap : 30-60um
©® ABHEFADHMNIES A—JERHLE @ Preventing thermal damage to internal elements
(L—H—BBEC & D BRfNEAELE) (Sealing with local heating by laser-irradiation)
. " @ Simplification of processes carried out by customers
@ 1—-Y—{liITHIIEMIEL

o @ In design of glass sheet is frame type.
® JL—LRGSAZERITHIEICED. So we can seal perfectly by thin glass and paste.

RETEHIEDATHE

Laser Laser

$ $

Glass substrate

-
v “ L——— Frit
? v pr—— Frit

Glass substrate

JEH ﬁ@” Applications

® MEMS ® Micro Electro Mechanical Systems
O EEBEABSHAARINVZ V-V @ Gas barrier sealing for organic thin film solar cells
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Negative Thermal Expansion
Ceramic Substrate <CERSAT>

Zero CTE Glass <ZERO >

<Neoceram> N-0 and N-11

(CERSAT) ¥4 F ADERFHZE O E—BIRMEITT
BEMBENDERLEEDTD/INyT—IMBELTTERAWVWEREIFET .

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

#E3J—K : N-80

Properties/Product Code

EEERIREY | —82X107/K

Thermal expansion coefficient

2 SRR

1000

Thermal Expansion

800
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w0 ] CERSAT
0§ =200 T~
X2 o \L
gg g 200 \\
Hu ~—
400 T~
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1000
-40 .20 o 20 40 60 80
BELC]

Temperature

(ZERQ@®) FREIARNTODHSATT
BEZELICLDTELD). NEXEZH/IETHENTRETT,

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

BARFEFL 1 OX107/K

Thermal expansion coefficient

[BifE : 1.54

Refractive Index

AR SRR

Thermal Expansion

(RAES L) FREICKDTER(E (FER) AR S AROFERIEH
SAT. FRAEN-OEHEDN-11 D 2N HDET,

(Neoceram) is a glass-ceramic with
almost zero expansion coefficient. There
are two types of (Neoceram) : transpar-
ent N-O and opaque N-11.

2 SRR

Thermal Expansion
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Temperature

Neoceram N-O Neoceram N-11

200

A5 4
Heat-resistant glass L
100 e S 20 =
g o /Eﬁ’é&? £ /—*ZHZ:L\N-l 1
=3-] L i 9 o Neoceram N-11
s | et 3
ga \_zrtsLno| 3 J—/
2 Neoceram N-O M o
-100 20 = _
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Quartz glass
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-50 o 50 100 -50 (o] 50 100
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Negative CTE™ Filler

* CTE:Coefficient of Thermal Expansion

RAFTRAERT 4S5 —&, BEZ LIFHEFEHINEKERMEEZH DD, HEESEES
B3Z&lCKD, BERZIIFITDMRNHDE T, e, IIATHBH. HE~NDFL
FIEMZZDCEDTEEXT,

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.

B K Features
® VAT REER ® Negative CTE
® kit © S partl sz
@ "I XM @ Electric insulation
® EXIBFRE

ff% ’|‘it Properties

HSZXTJ—R Glass Code DL-7400
25~ 150 -1.1
MEARRM .
cTE 150 ~240C .0.9
. . B x10%e/m? 2.5
ERIRZ AT spherical type Density

L Z\ +1 0 +/ S22
*ﬁfgﬂ ﬁ Particle Distribution *E;JHEI ﬁig H%@HE?EE%@E'ft
CTE of Resin Composite
C 160 ‘
= L type .
—— Sitype || 140 \\ 2es!n g ||
F type £ esin
b g 120 \\ Resin C ||
HIIEH z Hﬁ 2
Mg 82 400
"2 S g
Re i S
- O 80
zZ mh =
BE o0l > —
o=
&/ \
LT Hooa0
)
AN »
0.1 1 10 100 1000 0
*ﬁ?ﬁ 0 30 80

Particle Size (um)
xHiFETIR(ITIRETT . Other sizes are also available.

DL-7400 D7EiER
Filling rate of DL-7400 (vol%)

Antibacterial Glass Powder

ZF-0. DL-7900(&. EgnZE XM D ICUFRL W
AL TDMEHSATY, BFHICDL-79001F. £
ZERDELEROMEASRAICEEXOIZRN
T4—<IVADKL, EHICHBEZRETBICKV
XUyRhhidbFERd,

ZF-0, DL-7900 are new types of antibacterial glass pow-
ders that are mainly composed of zinc. Compared to conven-
tional antibacterial glass, which is mainly composed of
silver, they are advantageous in that they make it difficult

for resin to become discolored, and they also provide better
cost performance.

LT'% '|‘I_‘t|_ Properties

HSZAJ—R Glass Code ZF-0 DL-7900
HSAF  Glass Type Zn0-B,0, Zn0-B,0.-Ag,0
HEIEMDIFEE Resin Discoloration Resistance (@) O
PEIFHMY Durability of Antibacterial Property (@) @)
?‘}Jgﬁﬁg'ﬁ Initial Antibacterial Property A O

EESN :\I__-I:L =] Bop= = — TS 42 = Color Change Test with
})_L/E | ﬂ_ Antibacterial Activity Value /J:I]17J</§/E( L&éﬁ@ﬁﬂ%ﬁ Warm Water Immersion

(JISZ 2801:2010)

PPH#IRE(CO.5% ML IcIHE iBKSESRH:60T -48h

o — - The material was added to PP resin (0.5%)
S A= ZF-0 | DL-7900 N
ass bode ZF-0 DL-7900 silver Antibacterial Agent
PP HiENDiFNE 05 0.3
Adding ratio into PP resin (wt%) AR
= Untreated
KiZE 34 4.2
E. coli — p— b
v v v
BEIJRUIRE 4.1 29
S- aureus kI
x LE0#NMEIE, —RIEHIT S, The above data is a measuring example. After
Immersion
in Hot Water =
JEH ﬁ Applications

O RERM(REE. T73Y. RIFHEE)
@ kFbbAR (FvFr. NAARLBE)

@ Consumer electronics
(refrigerators, air conditioners, vacuum cleaners, and other items)

@ Daily use items(kitchenware, bathroom goods, and other items)

PP (&3 PP(ZF-0 0.5wt%:3&)
PP (No Additives) PP (Containing ZF-0)
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Optical Coated Glass

L —9 — Dl T H:i

Laser Processing Technology

ERDRRONZER. HDVIERFEED
CENTEDAFI—PEZEELIEHSATT,
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This extremely high-precision glass <500EXL>
has the excellent infrared absorbing property. It is
used for the infrared absorbing Iter in such as an
interchangeable lens digital camera, a video
camera, a security camera and a smart phone.

4% E Features

L—H—ICKD, INFXTICHEVSHFREMIZRIELE T,

We achieve a various laser processing than ever before.

HEAsEy FIJ LT

Ultra precise hole processing

@ LB DREREMICED . BNEABRMUZERIRVLET .

@ BHDASR - RIRREZRAWVWSZ LT, BRSO SHFEICESFT—EEEDTIREE LD, X
E—-Fs—KXRbHHaEETT .

@ Our unique coating technology ensures excellent appearance.

@ Swift integrated production is possible from coating design to shipment, thanks to the use of our glass
and coating equipment.

MIH : HSARE [0.5~1.0 mm]

ﬂ@ﬂ? Hole shape

T\?% [¢1 26=x1 le] o300, |
NIEFEE [£1uml] 2
Processing Thickness [0.5-1.0mm]
example: Hole diameter [¢126+1um] E
Positional accuracy [£1um] -
§125~127ym

sEE) Y — 0L

Thin film patterning processing

K "
7] ™ Spectral Characteristics
IRAy Fd—b MEARI—
Infrared Ray Cut Filter Double-sided Anti-reflection Coating
100 100
90 E 90 3
80 E 80 [ E
3 70 |- - 3 70 |- -
Sgeofr E 8§60 E
B E 50 - - H#E 50 [ B
i% 2 40 I%E 40 E
F a0 TF a0 B
20 20 E
10 - 10 E
0 | | | S S | 0 | | | |
300 400 500 600 700 800 900 1000 1100 1200 300 400 500 600 700 800
KR (nm) B&(nm)
Wavelength Wavelength
*CEB(CMUICRERET D AIEET T . *Coatings can be designed as requested.
*RAICARI—NZET TENTEXT . *Anti-reflection coatings can be applied on the reverse side.
N—=0=5— BREREBT 1 LY —
Half Mirror Wavelength Selection Filter
100 100 —
90 90 -
80 - 80 [
70 70 -
gg 60 [~ g g 60 -
%g IR % *é 50 [
fR & 4o e *
= = PR3
30— 30 - Red
20— 20
0 0 - L
o | | | | | o L= | |
400 450 500 550 600 650 700 400 450 500 550 600 650 700
R (nm) KR (nm)

Wavelength Wavelength

HIIH: ITORR BRE[100nm]
+)I\5—=2JM& [20um]

Processing Thickness of ITO film [100nm]

example: Width of ITO patterning [20um]

SRyl T

Ultra thin glass cutting processing

MIH: © ASAURVOYIETINT @ HSAIRE [10um]
FHSARE [10um]
@ BBRHSA+HEET 1 IV L
EEROYIETINT
S ZARE [B0um]+7 ZU)VElEEE
HlE [25um]+PETE [50um]
Processing example:
(MCutting processing of glass ribbon Thickness
[10um]
®@Cutting processing of ultra thin glass-PET resin
laminating sample by using acrylic resin adhesive
Thickness of ultra thin glass [50um]

Thickness of acrylic resin adhesive [25um]
Thickness of PET resin [50um)]

?%“%HDI Welding processing

MIF: d125 MMASAED
ESEbaE
Processing Glass tube sample with having

example: large diameter (¢ 125mm)
jointed by welding processing




Glass Resins

(ISALIV) &, BEEDORBE(EERUOF Y VEIETT . MERINTEET S
& —BENEBEERERISETELEDE T, I -_—IEHHZEFODT. MEFEM (IR
. I\ Y—), MEAE. (REI—b., BEAIRA. FELVAECEDNTVET,

(ISR IV) 3. BFRESHFHORERFER. TECHNEGLAS tt CREZ /\1 2 M) DRB T,

<Glass Resins> are a family of high performance thermosetting polysiloxane resins. They adhere well to a
wide range of plastics, metal and glass. The <Glass Resins> cure by condensation, and once cured, are

insoluble in common organic solvents.
<Glass Resins> are manufactured by Techneglas LLC in the U.S.,
one of the subsidiaries of Nippon Electric Glass Co., Ltd.

IH%@ Applications
® [RfE. \NrF—BigEI—p @ Lenses and Visors
@ For Heat-resistant Use
¢ ﬂﬁiﬂfﬂi& @ Clear Dielectric Material
O FHHFEFR @ Headlamp Covers

® NYRSYTRIFEI—-H @ Auto Trim Protection
@® Release Agents

® BRSDMREFEEI—F ® Conformal Coatings

© RBiEYA @ Film Coating

© FIRIEREEIRDEEI—N @ Tail and Side Light Coatings
® J4IbLa—k = @® Computer Case Coatings
®5—-I>5V7. UL SV TRFREI—M

® PCEFAIREI—H

BHA-EEERRILNISZ AN,
<ZFESL>BEBEAFEUT o

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

LXFAESL>E. BERGERIEAS AT, MRAEICEN, BBEDNTVDT. &
BmDERAF U7 EICERSNTUVET,

<NEOCERAM?> is a low-expansion glass-ceramic. Thanks to its excellent heat heat resistivity and low thermal
capability, it is used for carriers and wall panels for thermal treatment processes for LTPS, OLED, photovoltaic
cell and electronics parts etc.

q% ’|‘$ Properties
H323—K N-O | N-11 i ~——
2 >, 58 —
Appearance Transparent White ——
%ﬁﬁ!\ﬁ?&efﬁciem 30-750C| X 107/K 1 13 \
e J/kg.K | 800 | 800
==}
gﬁ!rﬁa%i;%juctivity W/m.K 1.6 1.6
M EE R (ERE) © 750 800
Heat resistance
g?gﬁ{%nm JISR1601 MPa 170 220 ﬁ‘ﬁﬁ)@%%ﬁ Light Transmittance
BE x10%g/m!| 25 | 25 100
EYA—BE | Hy (0.2) 700 | 800
I‘T% § Features EE
o
@ BhY— I yavoifiii £
® BN 5
® S¥.EE0 g
® BREOREL LI HEE W
@ F+UT7HSRIE. GB8.5 U1 ANk %J
® SFIFRE/I\UI—3>(0.7mm~10.0mm[E) '
© HIFIIHinTHE
@ Excellent thermal shock resistance

@ Excellent heat resistance ! ! ! !

@ Zero water absorption ratio 300 800 1300 1800 2300
@ Surface can be finished with high level of precision & Wavelength (nm)

@ Carrier glass is available for G8.5 panel

® Wide range of thickness (from 0.7mm to 10.0mm)

@ Curved products are available.
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Ultra Thin Glass G-Leaf®

EEtRHSRX G-Leaf®

F—IN\—70—mFICKDBEBIRHSA<G-Leaf>I&. E<X0.2mm (200um) A TDH
SAZEEULET . HASADBNIIEEElIEEREM]ZDFERFIC. HSADTsILLEZEE
RUIEHDTT, BB - BE(ICKDEFER - (BRFHEH(E. JU—2T70EANDMINE.
RIEBEEQCUWDEBEVWERBOEREMTT . IRILF—. EE. BBEZ. RLERAERANDFL
o gEZIb IR MBI T,

NEG's Ultra Thin Glass <G-Leaf>, not more than 0.2mm (200um), is a superior material formed by over-
flow 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 poten-
tial material for the next generation in the wide range of applications including electronics, energy, medical
supplies, lighting.
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@ Excellent Properties Originally Possessed by Glass Materials (oum)E
e

Surface Flatness and Roughness
@ Excellent Properties Generated by Ultra-thin Sheet
Forming Flexibility, Workability and Lightweight
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*Glass breakage depends on defects located on edges and/or surfaces of glass
substrates. In the above figure, 50MPa is considered to be the boundary between
“broken” and “not broken” conditions.

JEH ﬁ@” Applications
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Glass for Chemical Strengthening Dinorex®

<Dinorex>ld. A¥—bT7# /05T vbPCEHEDEFRRIRRDODIN—HS R, D
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<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.

Coating with various functions (Anti-Reflection, Anti-Glare, Anti-Fingerprint and ITO) can be added to
this glass.

EF% E Features

® SLiE{E1$14 (High CS, Deep DOL)
O SEEM

0 SiEBEE

@ High Strength Performance (High CS, Deep DOL)

@ High Productivity
@ High Transmittance

ﬁﬁﬁ@” Applications
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® 5JLvykPC
@ AX—=hITFVULIZXAIN—
@ EHFr AT

® Smartphones

@ Tablet PC

® Lens cover for smartphones
® Onboard vehicle displays

Dinarex

Dinosaur + Rex
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