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Glass substrates for LCD
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Asahi Glass Co., Lid., Advanced Glass R & D Center
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Table 1 Comparison of manufacturing methods for glass substrates

Float Fusion Downdraw Redraw

Composition flexibility @] O - &
Large Area possibility max. © C A A
width (mm) 1206 900 400 400
Thi heet ssibilit

ST Sneet  possImLY >0.4 0.1~1.1 0.1~1.2 0.03~1.1
{mm)
Polish free possibility O @ o P
Cost reduction possibility #) O O
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Table 2 Important requirements for LCD glass substrates

Simple multiplex Active matrix
TN STN a-5i p-8i
Flaw & @)
Waviness @
Thermal compaction o
Akali dissolution O O @ @
Chemical durability @ O

@ Most important O Important

Table 3 Flatness conditions for LCD substaries

ii:i TN STN FLC
Warp (mm) <01 <0.3 <0.3 <9.3
Waviness {um) <G.3 <0.3 < (.05 <4.1
Roughness (A} 50~ 100 200~ 300 200~ 300 200~ 300

Table 4 Surface conditions of glass substartes by

varicus manufacturing methods

Warp {mm) Waviness (pm) Roughness {A)
Float <0.2 <4.2 < 5
Fusion <0.5 <0.03 <50
Downdraw <05 <0.03 <50
Redraw <9.5 <0.03 100-~200
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Table 5 Alkaline jon dissolution from glass®

Glass Aijkaline jon (Na,0)*
{Thickness of $i0;: 10004) dissolution (ug/cm?)
BSoda-lime-silica giass (B8L.5) 0.8 ~1.1
SLS+5i0, coated by CVD 0.06~0.15
SLS+ 510, coated by CLD 0.06~0.2
SLE+ 580, coated by evaporation G.08~0.12
SLS+ 80, coated by sputtering 0.07~0.12
Neutral borosilicate glass 0.15~0.2
Alkali free glass <0.03

* 1, Glass is coated with SnQ, {2000 A} by evaporation.

2, 8n0, coated glase is heated at 5A0°C for 30 min.
3, SaQy, film is dissolved by acid.

4, Alkaline fon quantity in the acid solution is measured by atomic

absorption analvsis.

Table 6 Chemical durability of various glasses®

Weight loss (ug/em?®

Solubility Soda lime glass {Boro-silicate glass{ Alkali free glass
Deionized water

. 16 3 63
80°C 40 hr
Boili t

oiling water 350+ 407 r
1 hr {powder)**
N]tr)fi acid (.01 5 , 10
N, 95C-20hr
5wt % Caustic 2 9 88
soda 80°C-1hr

* as NaQ equivalent {(pg)
** HS-R-3502
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Table 7 Chemicals used in LCD process

1. 5%Hydrofluoric acid soln. at 25C

2. Buffered hydrofluoric acid soin.
HF: NH,F=1.5 at 40T

3. Hydroftuoric acid+ Nitric acid soln.

4, 30% Nitric acid soln. at 80°C

B. Nitric acid+Sulfuric acid soln.
HNO,: H,80,=1:1

6, Hydrechloric acid+ Nitric acid soin.
HCE: Ha0: HNOy=1: 17 small quantity
at 50°C

7. Ferric chloride+hydrochleric acid soln.
FeCly: HCI=2 . 1 at 30°C

8, Hydrochloric acid goln.
0.1~0.5 N at 40C
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Table8 Characteristics requirements for active matrix LCI) substrates

Alkali: Dissolution free

Flaw: <5um

Thermal expansion : nearby 5i
Thermal characteristics

{Reference)
a-5% TFT p-Si TFT MIM Simple

multiplex
Maximum 3060 H: 1060 400 300
process ! { §
temp. {C) 400 L: 650 500 400
Thermal
compaction =1 =10 TN =100
{ppm) (350°C) (450°C) STN= 20
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H : high temperature process
I.: low temperature process
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Table @ Properties of glass substrates for LCD
LCD Mode Simple multiplex Active matrix
TN, TN a-5i TFT p-5i TFT
Glass type Soda Bore Alkali free Alkali free  [Quartz
fime | silicate
Giass code AS T AX I BLCT AN | 7055 1 1733 1OA 2 INA4S 1724 1 1729 INASE AQ
Manufacturer AGC AGC I NEG AGC ICGWICGW I NEG HOYAICGW ICGW HHOYATAGC
Composition (wt%)
S50, T2.5172 7l 53 149 |57 ob 57 |66 100
ALy 2 5 6 111 1 15 il % 119
BaO: 9 12,5112 15 12 & 5 0
RO 12 7.5 3 24 28 14 27 22 15
B0 13.5] 6.5} 7.5 ] {
Others 1 0 1
Thermal Expansion 85 51 51 48 46 | 36.5 ] 47 46 44 35 37 &
®1977°C 50 30 36 56 0 i} 36 1 100 0 0] 100 54
{Temp. range) § i § { i i { § § i | i
350 | 350 1 380 ; 350 1 30D | 360 | 380 ¢ 300 ) 300 | 300§ 300 | 350
Strain point {C) 1% | 527 | 535 | 616 | 593 | 640 | 835 | 610 | 674 | 799 | 650 11000
Refractive index 1.2 71,50 1.49:1.54 1 1.53 11,621 1.54 1,831 1.53|1.82;1.52]1.46
Specific gravity 24912 4112.3612.7212.7612.4912.76  2.7012.64 | 2.561250]2.20
Young's modulus 7300 | 7050 | 7100 | 7600 | 6890 | 6840 040 | 8900 7160 | 7340
{kg/mm?
Paisson's ratio G.21]0.181 0.2 10.2210.2810.24 (.24 106.24 (.24 | 0.6
Diefectric Loss (ané} RT, 1 9 8 s 0.9 ) ! - 0.7 | 0.1
MHz x107* ' ' ) '
Dielectric constant 7.5 159157 6.4 ]5.84 6.3]56] 7.2 5% 53 4
RT. 1 MH:z 1KHz
Bulk WHEC | 881 9.0 0.1 17.2116.3 16.4 14
Resistivity /0T | 6.6 1 8.0 8.9 I 4113011270131 17 11.4113.1117.6111.4
log p (£ + ey 350°C | 5.3 | 6.1 1811100 10,7 20001 9.5111.0:1200C 9.6
References 5 5 47,8,8. 5 {10,111169,11i7,8,9:12,13136,11116,11112,131 5
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Table 10 Standard substrates size {SEMI draft}

300 300 300 350 300 X 460 300 450 300 X500

350 % 350 450X 400 350 % 450 3503500

400X 400 400 X 450 400500

Specification 450 450 450 % 500

Length: 500 %500
< 400 mm 0, 2 mm

2400 mm:£ 0.3 mm
Thickenss:
1.1 mm+0.1mm
<1.1mm, >i.1mm TBD
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>500 mm : 50 mm interval increment
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Abstract

Glasses are used in various flat pane! displays
such as LCD, PDP, EL, LED, VFI3. The require-
ments for glass substrates in the displays
depend on display modes and some factors in
manufacturing process. Especially, glass sub-
strates for poly-51 TFT type LCD are required
the compatibility of low thermal shrinkage with
heating and durability for acids such as
hydrofluoric acid and buffered hydroflouric
acid. In general, these two characteristics are
incompatible for glasses from the com-
positional point of view.

In this paper, some reguirements for giass
substrates are explained and the technological
situations of it from the glass manufacturer’s

standpoint are also described.

NEW GLASS Vol.6 No, 2 1591



