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AGC Strengths

Experience in\Wide
Industries

Display
«Automotive
«Architectur:
-Electronic

Glass Technology
Chemical Technology
-Ceramics Technology

-Glass Compaositions

‘Processing Technology

'UI ;tilize our strengths for the future disp:lay:-
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AGC Glass Development

AGC offers solutions for newly emerging needs in display market

Glass compositions Processing technology
®Alkali free glass ® Larger size ® Surface coating
®High strain point glass 33 ®Thin/Ultra-thin ® Polishing
®Aluminosilicate glass ® Robust ® Multiple function
@®Soda lime glass @®2.5D/3D glass forming

—-

LMechanicaI_]

| Electrical l
|" Thermal l |

Optical

AGC glass products for display application

®Glass substrate for TFT-LCD, OLED <AN100>, pDP <PD200>
®Cover glass <Dragontrail ™>
®Touch screen glass <AS Thin Glass>

AGC @ Chassis glass, 3D filters, Glass for photo-mask...




AGC Float Glass Manufacturing Process

Raw materials

charge Refining furnace

Float bath

/ / Annealing

—_ s
s

Cutting
- Melting -
furnace | | l,\,/ ——
AGC Float Advantages E
® High QLiaht v Glass with low thermal shrinkage and
re5|du stress

® Suitable for efficient production of large size glass

® Wide range of thickness available

0.1 mm ~more than 5mm /
AGC




B Smartphone

Drago ntrail

Cover Glass

®EPRIMA®AL-X6

Gate Insulation

@®EPRIMA® Cu Paste

Conductive paste
®Glass for Photomask

Electro Printable
Materials etc

~

Glass Frit Laser Seal
for OLED

Anti Fingerprint Coating

Dragontrail ®
2.5D/3D-Glass Chassis

AS Thin glass CARBOGLASS®

[ -

Touch Screen

Ultra Thin Glass AN100

Camera Unit

Visibility Compensation Filter
for Camera module

AGC



HmTV
AN100 Ultra Thin Glass PD200

CARBOGLASS® =
Polycarbonate film n i—’—_,"'""-ﬂ -

TFT-LCD /PDP/OLED Glass Substrate

Light Diffuser, BEF

Dragontrail® CARBOGLASS®
®EPRIMACAL-X6

Gate Insulation [ L

®EPRIMA® Cu Paste |-~ . : SV \p Designed Front Panel

Conductive paste
®Glass for Photomask

Electro Printable

Materials etc Fluoropolymer
Lt _ AR coating for Moth-eye

FONTEX®
Plastic Optical Fiber Glass Frit Laser Seal for OLED Anti Reflection Film/Coating

AGC
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Display Technologies Evolving to the Future

Advanced Communication Interface

ADVANCED NETWORK TECHNOLOGY
“BEING CONNECTED”

gh Function

""""" * Display / @lass

|' Super ngh »
: Deflnltlon‘ Mechanically tough
] Thinner Low Power <_>
I Display - Consumpm ThermaIIyStabIe

Smart Phone
Tablet

AGC

Public D'Sp'ay _ Segments for FPD




» AN Wizus ™

Advanced Glass Substrate for higher resolution panels

» Carrier Glass Technology

Noble Processing Technology for thinner display panels

» Self-Adhesive Glass

Advanced Direct Bonding Technology for display screens

AGC



Advanced Glass Substrate for higher resolution display

AN
AN100

AGC



Trends of High Resolution in Smart Phones

>00ppi - Full HD model >00 ppi~
o0
e
- 500ppi ?\ec’o\\) : - ~500 p~’ ) -\
“\%‘(\ HD (High Definition) K AN Wizus ™
model ‘\
-400ppi ~400 ppi

uoliln|osay
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Ultra High Resolution Mobile Display

Ultra Low Thermal High Young’s Modulus
Shrinkage

High Thinning Rate

AGC



 Thermally stable Glass

Ultra Low Thermal Shrinkage

Key Point

AN Wizus shows dramatically quite low thermal shrinkage.

AN100 AN Wizus ™

Shrinkage (ppm) 33 V4
( Heated at 600 deg.C for 10 min.)

Benefit

AN Wizus contributes to achieve high aperture ratio
and earn design margin of panel

AGC



 Mechanically Tough Glass

High Young’s Modulus

Key Point
AN Wizus shows higher Young’s Modulus and Specific Modulus
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Modulus

AN Wizus AN100 GlassA GlassB GlassEx

Benefit
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AN Wizus AN100 GlassA GlassB GlassEx

AN Wizus reduces Sag and warp in thinner panel processing

AGC




 Better Productivity

High Thinning Rate
Key point

AN Wizus shows higher thinning rate with HF based solution

Thinningrate (relative)

AN Wizus
AN100

Benefit

AN Wizus contributes to increase productivity of thinning process.

AGC



(d Better Optical Property

Low Optical Elastic Constant
Key Point

AN Wizus has smaller retardation when stress is applied

Optical Elastic Constant

AN Wizus
AN100

20 22 24 26 28 30 32  34nm/cm/MPa

Benefit

AN Wizus helps to improve display quality , such as light leakage.

AGC




AN Wizus ™

Kex Points

Ultra Low Thermal Shrinkage

High Young’s Modulus
High Thinning Rate
Low Retardation

)

Benefit

v’ Less Power Consumption
v' Higher yield

v" Higher Efficiency

v" Higher Productivity

v" Higher Display Quality

Best Candldate of Glass Substrate

for higherressiawew N
of LTPS TFT LCD and OLED

AGC



Carrier Glass Technology (rProduction Starts Soon)

Ultra thin glass(UTG)_0.2mm(0.1mm) Spool ™

High Temp.)
e ey (Hie P
/ = & -High chemical durability

} 0.6mm -Proper adhesion property

Carrier glass_0.5mm

0.7mm

AGC



Panel Processing of UTG attached Carrier Glass

Ultra-than plass
LUlra-thm glass
}l.{r.ll']lul. I.I':.IL"I b

Aftaching Carrier-aitached
ulira-thin glass

'E =

==
TFI process f’r" E “Nﬂi‘l‘llﬂL -[1-"]“ "II"

F process displﬂ}'

Laminating 0.1(0.2)mm ultra-thin glass for easy handling
v'without changing the current panel process

v’unnecessary of thinning by HF based agqueous solution

AGC



Carrier Glass Technology

Ready for production.
Benefit

v" No additional investment for current
panel fabrication

v" Solution of the current thinning issues
(thickness, dimple, wastes, etc)

v’ Potential of larger mother glass

Industry Best Solution

for thinnr display

AGC



Advanced Direct Bonding Technology

Original
soft buffer _
/ resin : : ;Alrgap
Picture quality Other Effect 7
__F:-_ . . . |
+Higher contrast +Reduction of AR film T
+Higher brightness  «Simple fabrication
+No parallax
=L N
] / T
LCD panel LCD panel
AR filmon glass Triple AR films

AGC



Self-Adhesive Glass by Dragontrail ™

Separator film Bonding process of Self-Adhesive Glass

Step 1: Remove the separator film
Step 2: Dry the adhesive layer in low pressure
(optional)

Step 3: Laminate SAG to LCD in vacuum

UV irradiation and Autoclave treatment are
not required.

Benefit

v" No MURA after bonding even for IPS panel
v No Bubbles - disappear in the special adhesive layer
v No Restriction of printing thickness in black or white

v No Problem in direct bonding to LCD in metal frame

AGC



Process Benefits of Self-Adhesive Glass

Fazitl)ras ---

Total steps for lamination
Diract gorielirie) aracass zifiar Lirrlinziior)

Autoclave treatment Required Free Free

UV irradiation Free Required Free
Total steps for bonding 8 7 4

Investment cost Medium Large Small

Aclzigezigjliey to arireie) o covar ¢lzigs

Best candidate of direct bonding

for high quality larger display

AGC



AGC con gl s technology

|

and the f display market

¥ &
-

(f'b

Let’s work Together
We can grow Together!

AGC



AGC

-\

Please visit Booth #329

To learn more about
' how we can grow together.
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