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Surface processing of glass substrates for flat display

Hiroshi Uemura
Glass Technical Planning Dept., Central Glass Co., Litd.
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Fig. 1 Schematic structure of LCD
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Table 1 Classification of flat panel displays and their operation mechanism

Names of displays

Operation mechanism

Emissive PDP {Plasma Display Panel)

VFD {Vacuum Fluorescent Display}

ELD {(Electro Luminescent Display}

Impact of electron beam to phosphers
Gas discharge/photo luminescence
Impact of elecirons phosphers

LCD  {Liguid Crystal Display}
Non-emissive | ECD) {Electro Chromic Display)

Rotatory power/light scattering/dichroism
Reduction/oxidation

EPID (Eilectro Phoretic Indication Display) | Electro phoeretic

—

e —— |

rﬁ%Segment type }w"——mw—m" TH (Twisted Nematic)
|

“-1 STN (Super Twisted Nematic)

Active Hatrix - Three-terginat type

I—-‘ Birect Matrix ——l—i flot Matrix type }———Al ™ {Twisted Eenatic)l
i
i

TFT {Thin Film Transister) a-5i

%wﬁ

f
~i FET{Field Effect Transistor)

‘-—i Two-terminal type

% MiM (Meta! Insulator Metal) l

_{ CdSe

"% MSt. Diode ring....

Fig. 2 Classification of LCDs
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Table 2 (lass types for flat panel display

Display Thickness of glass (iiass type
substrate  (mm}
VED 1.3-2.8 Soda lime
PLP 1.1-2.8 Soda Hme
ELD 1.1 Alkali free, Soda lime
TN-LCD 0,3-1.1 Soda lime, Borosilicate
STN-LCD 0.7-1.1 Soda Hme, Borosilicate
MIM-LCD 1.1 Alkali free
TFT-1CD
a~5i 1.1 Alkali free
p-5i i.1 Sitica glass
Table B Properties of typical glass substrates for flat panel display
(ilass type Soda lime Low alkali Alkali free Sitica
Alkali content {we %) 13.5 6.5 0 0
Thermal expansion {/
S~350°C B70G7F B x 147 45 %1077 6x 10
Strain point UG 513 527 624 1000
Refractive index 1.52 1.50 1.04 1.46
Specific gravity 2,49 2.41 2,62 2.20
Young's modulus Cha/m) 7500 7050 8060 7340
Bulk resistivity (£2-cm)
log p at 250°C 6.6 8.0 14.6 1.4
Bielectric loss {tan &}
RT, IMHzx 10" 4 R 1 0.1
Dielectric constant
RT, 1MHz 7.5 5.9 4.8 4
Chemical water"! $4.022 0.003 0085 {001
durability acid*? 0,008 G001 0.128 0.001
{m/cef) atkali*? 4,057 0,055 0.9040 £1.032
* 1 85°C, 40Mrs * 2 001N HNO,, 95°C, 20Hrs #3 5% NaOH, 80°C, 1 Hr
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Tabie 4 Specification items for flat pane! display substrates

Dimention Size, Tickness, Squareness, Chamfering, ...

Inner defect {Bubble, Stone, Devitrification, Streak, ...)
Defect Edge defect (Chip, Flare, Corner cut, ...)

Surface defect {Scratch, Pit, Stain, Contamination, ...)
Flatness Warp, Waviness, Roughness, ...

Thermal durability

Thermal expansion, Dimentional shrinkage, Strain, ...

Alkali extraction

Alkali content, Barrier coating, ...

Chemical durability

Water, Acid, Base, Fluoride, ...
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Fig. 3 Process flow for LCD glass substrates
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Table & Flatness requirements for LCI substrates

LCD type Direct Matrix Active Matrix

Item TN STN TET MIM

Warp {pm) < 360 < 250 <100 < 106G
Waviness {gm) < 0.3 < .05 < 0.3 < 8.3
Roughness {A) < 300 < 300 < 108 < 100
Scratch {pm) < 50 < 50 <5 < 5

{Substrate size 1 300> 300X 1, Inw)
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Fig. 4 Surface roughness Rmax of soda time glass
substrate dependent on polishing time and
polishing pressure.
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Fig. 5 Change of resistivity of ITO films accord-
ing to sputter voltage and substrate temper-
ature.
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Abstract

In recent vears, market demand for thin and
light weight display devices such as LCD, PDP,
VFD and ELD have heen rapidly on the in-
crease. Surface processed flat glass s widely
using for the flat panel display industry as
substrates. Polishing of glass surface and trans-
parent electro-conductive film coating onto the
glass surface are particuraly important process-
ing to satisfy the requirements for glass sub-
strates.

Types and properties of glasses, required
specifications and technology of glass surface

processing for subsirates were reviewed.
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