FEED(BZa—-HFRX

aruamrasmcs MIH FiE

New glass for innovative application
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Table 1 New application of glass in the electronic industry {Japan)
Period New application Glass forms
1950 Fluorescent kamp Tubings
Transistor (metal package) Powder (hermetic seal)
B&W TV Bulbs for B&W CRT
1660 Electric refrigerator Powder thermetic seal)
Color TV Bulbs for B&W CRT
Electronic calculator
{Fluorescent display tube} Thin sheet
1970 Facsimili machine Covers for image sensor
LSI (ceramic package) Powder {low temp. sealant)
LCD ¢TN) Thin sheet

Personal computer
1688 Video
Video camera

Word processor }

Light communication
large screen TV

1990 Color LCD TFT

High Pefinition TV

Fiber {varnifor
prinfed-circuit board

CCD cover
Optical fiber
Bulbs (large-sized)

Thin sheet {non-alkaii)

Bulbs 4:16)

NEW GLASS Vol.6 No. 4 1891

367



FSTN®T /7 o—aBic, QA-ZHHY T R
HEIImmOEPLL Y2 2 TFT 43
—FIZEELTW5,

BLCH# 7 AEMERET 20BN,
YR o —R3EIR (7 7 o — o) R IRE IR L
Ao R0 HE a TSI ANS, R{b LR
A AEHEE b (b>a) TTH I v Tl %
A, RO T EHAIEMEIIED S & OB
LHfE@icey FER, AR F TR CH
AL, ERVPo-IRICLVEEENRD
BLC A3 2RI A 0.1~ 7Tmm &
WRMERLD, CCDAN—HFF 2 (HFE
0.4~1.0mm), T2EFPHN~FF 2 RE
0.05mm}B LV —HFF 4 — FEES AR
F0.25mm) LEWFHE,

Table 2 i2_L 30 HE & HIER A 5 2 DSy
BT, WA O TR TEMNGY 7 A3
MMRZITE, BEBUTFANRIXFAER0T A
SAEORE CRET 2 BUE RS ), M
NG = BETRT 27N EELE, Lish-T
A S AR O T A ST oL 2REL
ETHD, LBl e r~urblFizg s
LANIREMIBEINT B I EHFRETSH L,

BEAA T AP HNT A ) ERPERERICE
EaZ LSRR LA T I, T
TFAH BRI L 2 ITO BB RIEIH A%
TFT 2o & 8o ERERT LR8I0, BR
FIARETAAYRETAS )L 7 FLT
Wb,

2.3 BERHSFRA <=2}

WA 3 2 REFHREOEEEN Eo b iz
¥, BEBIUESORERTEDLR, HaOE
LICEHB L TwA, Fig L8RS 5 2ANERE

BHRUA, BEAFTAOWEIEERICL - THE
B4, B\l - PBIUZY—ri—b %
ELBRELENTWE,

PSS 2 ORI 2R, (a8,
BWES SR VHEHEBEL PS5, Table3
SRR AT T S L WESR AT F R~ —
2 b OWERT,

IC #% y 4= EFF O LS-2010, -2011 B LU0
<3001 {2 PhO-BoOs BOMERSEAT 7 AL 25 3 v
774 F-DPERTHE, ELIZEREREE L
UEWEFREFHL, Lrb40CeTELS

WREFRELPDP (75 X2F 4 2704 038
F) #3Me LS-3081 ik, HWIBES 0T T
BER L L 40C LRAME L REICEH RS B,

R M £ B B o MLS -1000 i,
PhO-AbOsSi0: RAOE R 72 L F 2 v 7
T4 F—-DEAERTHS, MEEE 00T TEE
EORME D LSDTHRT T4 RO
HITWA,

Foy TERBOA g MG SRT WD
PLS-3502 {2, PhO-B:0,-Si0: ROBES F R &
B2 (A o PR ERIER LY o)
BRMLLN-RMTHS, -2 FOHBHEA
BB E PR, A s P ORI 15 pm &
fekE DdML, Fo VIERBOEHERESE
L<mk LA

PLS-3720 4k~ 4 7 % w F IC OBk E %
e T RPNt A P TR LA, Hil—
ARk SHBEREO LICERTHRCE 2 BIF
TERMERR L, SERFEFD TR 2
EXTE D, MEIRIE 600°C THAIRAR B 63X
Wil ed—ma— o s, ~—2 Ml

Table 2 Thermal property of LCID) glass substrate

Code Glass Thermal expansion coeff. Strain point
{10-7.7C) {C)
BLC borosilicate 51 53h
OA-2 aluminoborosilicate 47 630
7059* aluminoborosilicate 47 580

* Corning Inc.
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Glass powder

l

Slarry Paste Paste Paste Paste Suspension
Granule Green sheet
Preform Printing Printing Appling Laminating Photo-spin
Pre-ginter Pre-sinter
{ Firing Firing | Firing l Firing Firing 1 Firing
Hermetic Hybrid IC i package Color CRT Laserdiode Passivation
seals Printer heads  Display tubes Rectifier window Enamel
Mulitiform Display tube diodes Muitilayer substrate
substrate
Fig. 1 Usage of Glass Powder
Table 3 Application and features of new glass powder
CODE Firing temp. Appiication Features
()
L.5-2010 435 High strength
LS-2011 435 IC package High strength
L -3001 410 sealing Low dielectric const.
{11.8,1MH,25C)
L5-3081 416 Fluorescent Low temperature
display tubes sealing
MLS-1000 900 Multi~layer High strength
substrate
PLS-3520 500 Chip resistor Printability
{over coating)
PLS-3720 600 Hybrid IC Firing in the N:
{over coating) atmosphere
GA-50 ~ 1000 Binder of a=24x10"7,C
ceramic filler Low dielectric const.
{4.0,1MHz,25C)
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Fig. 2 Concept of sizing which consists of cou-
pling agent, film former and iubricant

Table 4 Chemical properties of glass for composite reinforcement

Wt loss % of powder £ ECR?) AR
sample
Water resistance®? .
(130°C .96 hs) 0.3 0.4 0.6
Alkali dissolution®’
&'l disso’ution 0.01 0.01 0.3

{mg R20,JIS R3502)
Acid resistance 3!

4 7 0.5
(109%HCI,80C ,96hs) 0 0
Alkali resistance ¥’

6.0 4.0 0.6
{109 NaOH ,807C , 16hs)

1)} Nippon Electric Glass Co.Ltd.

2) Owens-Corning Fiberglass Corp.

3) 297 —500um particles

4) Boiling water, 60 min, 256~420um particles
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Table & Chemical composition of glass fiber
for composite reinforcement

Eb ECR® ARD
Si0; 55 A8 60
TiQ2 2 2
Zr0y 20
B20; 8
Al: 03 14 11
MgO i 3
Ca0 22 22 1
Zn0 3
Li:0 1
Na: 0O 0.3 0.5 14
K0 6.1 0.3 2

1) Nippon Electric Glass Co., Ltd.
2) Qwens-Corning, Fiberglass Corp. .
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Table & Chemical composition of Neopariés

and normal window glass{wt. %)

Neopariés Window glass

Sio: 59 73

Al Os 7 2

B:0; 1 e

Ca0 17 &

Zn0 6.5 MgO) 4

Bal 4 -

Na:0 3

K:0 } 13
Sby0Og 0.5 (503)0.2

Table 7 Properties of glass-ceramic Neopariés and natural stones

Neopariés Marbie Granite
{white)

Diffusive reflectivity{%) 30 42 44
Normal reflectvity(%) 4 4 4
Thermal expansion coeff. 62 80— 260 50150
(30~380°C . X 10-7,7°C)
Bending strengthike  on?) 510 176 150
Vickers hardness{kyg,” u) 530 156 70~720
Acid resistance(wt loss9%) (.08 10.2 1.0
(1% H:504,25C ,650h)
Alkali resistance{wt.loss%) .05 0.30 .10
(1% NaOH,25C 650k}
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{Cerabone A~-W)
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Fig. 6 Microdrums for light modules
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Fig. 7 (lasplice for splicing optical fiber ribbons
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Abstract

A variety of new glass for innovative applica-
tion is reviewed according to the fields such as
electronics, composite materials, building mate-
rials, prosthetic materials and opto-electronics.

For the electronic application, large and pre-
cision CRT bulbs, low-and non-alkali glass
substrates for LCDs and new powder glass
products are discussed.

The chemical properties of glass fibers are
related with the application to FRP (fiber rein-
forced plastics) and GFRC (glass fiber reinfor-
ced concrete).

NEQPARIES, the glass-ceramic building
material and FIRELITE, the zero-expansion
glass-ceramics for A-class fire-proof windows
or doors are briefed.

CERABONE A-W is a bioactive glass-
ceramic prostheses.

And high precision micro ball lenses for light
modules and GLASPLICE for splicing optical
fiber ribbons are also reviewed.



