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Abstract
New TFT-LCD {Thin Film Transistor Liguid Crystal Display) panels having larger area, higher
resolution are being developed, and glass substrate is one of the key elements for the application.
There are several reguirements for glass substrate such as thermal shrinkage, thermal distortion,
chemical durability, mechanical resistivity as well as surface quality. In this article, key properties
of glass substrate for LCD application are discussed.
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Table 1 Glass Substrates for TFT-LCD Applica-

tions. 126

Manufachurer (Hass Stain Thermal Expansion Dcasitg

Code Point  Coefficient lgfenr)
[Cl [ppey/C]

ENon-Aflabine Glass)

Coming 059 593 4.6 276

NH Techno Glass NA-4S 610 4.6 210

AGC ANG63S 635 48 277

NEG OA-2 650 41 7

NH Techno Glass  NA3S 650 kR 2.50

Coming 1737 663 a8 254

{Silica Glass)

Coming 7940 590 0.55 2.20

AGC A L 10X 05 2.20
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Manufacturing Process of TFT-LCD Glass Substrate.®

Table 3 Thermal Shrinkages of Corning 1737 and
7059 Glasses. 712

Glass  Strain - Annealing
Code  Point

Thermal Shrinkage [ppm}

°Cl 300°CHh 350°C/Smin 350°CHIY
5% 393 Unanneated 3 2 6
Anaealed ¢ [ I
1737 7 L led [ 2] 1

TRh %, aSi TFT OBEO L I TnBERE
A LEBRE LD P EVESTHE- T
b, HIFAEFITHT 0 BIRET 5,

Table 3 {Z a-Si TFT fFREE &I BT 5
O—= A ITIT E TR O BINERE R L
7202 FBEDOE TS AD AR A
NEWT ERDR A, BELAO LT3 H5 Al
T o WAL T, Fo—I L7 7059
Ho AL EEONS R BIREREEBE LT
%o iz, BUHZATHNNIMBEEMEY
3 ¥, MBEWAEVIE SRR A NI WD
&, BOEESLSR U CTHET Z— L
SAFEYMEMEI NIV Lo B,
TFT B8 TR O MBI E L AL & 4 &
— Tt <, BREROERMLHEE TR
#, AES~10ppm LTOEZEREINZC
g,
EEpolySiTFT-LCD B A 5 AR OB

23



NEW GLASS Vol. 12 No. 2 1986

&, BB EE - T4 600°CEEDRE NI
Bicdh, BUERE VS E (HIE B0
FDRL v P THB, KR poly-Si TFT-LCD
BERCS LCH, 3% 20 ppm LT O2INEE
BHRERDHOLENTD, Fig. 37— Lo

— 2w 71737 % 4B0~600°C I In ik L /- B D
BRI, T o L1737 HF R

i, 600°C 12 Bl B &N 3T, UGS
0ppm A TR ER L THE D, KR poly-Si
TFT-LCD BEiR & LCHEBTIETH S,
Poly-Si TFT -/ o2 Apt & 5B B
HERTHN, 400~450°Cn ot AHAER S
NTw5Y, TOREHEKTHE, BESNFA
FEZE, To—ABE LR ThaS
TET-LCD R B U S ARE»#ERTCE 5]

Shrinkage (PPM)
o
&
-
-]
&
d

[~
i

1 hour

400 500 600
Temperature (°C)

Fig. 3 Shrinkage of Annealed Code 1737 in the

Temperature Range of 450~600°C for

Process Times of 1, 5 and 12 hours.®
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Fig. 4 Shrinkage of Un-annealed Code 1737 in the
Processing Range of 400~500"C and Time of
1~12 hours.”

24

HEEA B B, Fig 4 107 Z— VL% LT\
v @SiE L EE D) 1737 # 5 A % 400~
500°Ciz hn#s L /- B OBUEE 27739, 400°C
HREOBEHNE, To— 0 LEWTEREE
poly-Si TFT-LCD H#M & L THERTH T &
ETRETH B,

4.2 #EY

Ao ABES TFTHIBTRS L, H5 A
EE AR ARICEE AT LB 5, &
HASCCH T a-SiTFT TR CHBE: b
Jrws, 600°COER poly-Si TFT 18 T,
Ho AOBBAEC LT, KEZBKL Y
RTATHRMES S D T 2T, 300 mm A
ABEOTEOELAIEEON S AHEEY
BWT, #hFhx420a0—F—METHE
¥ LT 500~600°C O BLEE % 7 - Fo D iR
FREORARIEYMELL, BE%
Table 4 IZR49, BAOR VT AT L, #
BB ECER AR D, i, FRGERE
TN T - TS &, T
ROBPEBELTHHOT, BEHRAEL
B

4.3 WBERYE

TS AR EBETH LTS ANBAIRE
ERTERICBISREOT, 775 AFmETT]
BOLEINER T2, bLAFAERICZ 5w
THREDE, FIILRAPERLTH S ARE
BIELZ LAD5H, BEERERO NI LTS
REE, EEPE EARORES L BIE8
INEGOT, BETRICHR LT, F, BU

Table 4 Effect of Substrate Glass Strain Point
Upon Thermal Sag in the Processing Tem-
perature Range of 500~600°C. Units are in
microns. Substrate size was Gen I and
thickness was 0.7 mm.%

Code 1737 | Code 1733 | Glass C
Strain Point 666°C 640°C 650°C
300°C/12 hours 140 - 360
550°C/12 hours 60 e 790
600°C/12 hours. 170 2460 -
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Table 5 Stress Corrosion Constant for AMLCD
Glass Substrates with Sandblast Abrasion.!¥

Glass Mean 95%
Code Value Conf, Band
1737 248 22.7-393
AN 635 193 16.6 -23.0
NA 35 280 220-370
NA4S 181 141 -25.1
0AZ 200 16.6-125.1

Table 6 Static Patigue Data for AMLCD Glasses
with Sandblasted Surface. '

{0, = 20.3 MPa, RH = 100%}
Glass No. No. Fatlure
Code Tested Failed Times
[¢5]
17137 & 0 >100
AN 635 3 5839
NA3S 11 8 0.1,5,5,6,
7.10,1892
NA4S 6 H 41
QA2 1 2 536
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