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IEC/TC 110 (Electronic display devices)
/WG 8 (Flexible display devices)
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SEMI FPD Materials & Components Committee
/Flexible Display Task Force

Z D1t BEE il
TYoFoyR-ILYrAZ=ZH R IEC/TC 119 (Printed Electronics)
TFEEHIMT: IEC/TC 91 (Electronics Assembly Technology)
+/74/82—: TC 113 (Nano-Electronics)
INYTFI4)L L 1ISO/TC 61(Plastics)/SC 11 (Product)/WG 3
ABIIZ: ISO/TC 159 (Ergonomics)

IEC/TC 110/WG 8

Flexible display devices

< Scope >
To prepare standards of terms and definitions, letter
symbols, essential ratings and characteristics,
measuring methods, generic, sectional and blank detalil
specifications and reliability requirements for flexible
display devices.

< Member > 8E[E 5% . BX 44, hE 24, XKEH 24.
524 14 (ConvenorlZiEEH)
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IEC/TC 110/WG 8

WG 8E%3I (H22.10)#*#&
BREMNRE
BARITENRS ILFSTIL-TARATLAIXHEME
ISAbEREETHY ., REF R TRE(LT RETIEL
BEIX. [SEHOEERMICOZE. RELZEHITAE=HIZE
BHYICEEL T REIEHRILETEE
EBIRODK. H22.10MIEC/TC 110 Seattle2 i TERIIZRTE

BRIE. BRABEDZEELT.IEITAILEXLTIL-T4RT
LAPIZEH23.4ZE%E (1&ah) .
(LEEOEZBEHY. ZHORIEMNSLEIELTLNSAS,
&, BEANSDRELRETH)

IEC/TC 110/WG 8D 7 ATz Yk

1. IECHERB(NP) ELTREEH
(MDTerminology and letter symbols(IEC 62715-1-1, PLIZ&E)
= H24.3 ~ CD(F )
(@Mechanical stress test methods (IEC 62715-6-1, PLIZ&E)
= H24.3 ~ CD(FE)
2) IECHTERRE Fimt&at
(DMeasurement methods of waviness and distortion
(EREH H24. 6ICIECHEREELLTIREFTTE)
@0ptical performance measurement under bending
conditions CREILEE N FlEEETEIRE
@ Gas barrier test method (FEAIRE. KER/NJTEED
INRILFERETDRITE A IE)
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IEC 52715-1-1
Terminology and letter symbols

(AA)
- General terms
- Terms related to
— physical properties
— constructive elements
— performances and specifications
— production process
EBRDRAMNBRDBEIDLE))
- [ILELTIL-TARTUVADER] = ROAFAF
- BEF—BAZECHELEOTRELTELZN. BR
DIERET. BIBRD A

IEC 52715-1-1
Terminology and letter symbols

(WG 8SOHERY#RSEEE)

Display panel and module that are intended to be
mechanically bent in use, e.g. at least in any one of the
following steps of handllng (product manufacturing or
assembling), operation, storing, use, shipping, relocation,
and transportation.

Flexible display devices preferably have bendable,
rollable, or foldable properties. The display may be
viewed in a non-flat state.

(## B EREA)
ILXLTIGEMZRVTOANRRE L ELTIEEAS
HNED DY KLY

= BEIT WG SDEHIZEHDEM

= BRI EALLENEDETILFRLTILEFESDIE
A—H—%RESES=H. BESNE=ERIETILEY
TILERE XA NKS EE




Classification of flexible display devices for discussion in IEC/TC110/ WG 8.

exibility Not flexible in use: Flexible in Flexible in uses
(rigid as a product)- transportation or storages
Sizes Flat- Carvede Rollable- Foldable- e-Papere Wearables ||,
Small- Y
(Personal:
portable)-
Mediume b1 NS s
LESTHLERIS =AY HERIC
(Stationary). At o1=Y ILXTTIIC
f=1=AT2Y
Large~ d
(Commercial)-
Y Flexible displays =
[Display with flexible panel]&FE SRR E (HARE) o

IEC 62715-6-1
Mechanical stress test methods

a) Cyclic bending test
(#YIRL THhT5H5LER) l

Panel
Rod i

b) Duration time bending test I

(BFRECRETOHEB)

c) Combined bending test
(EESF=D DA EHEHER)
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IEC 62715-6-1
Mechanical stress test methods

clamp (gripping part)
sample

roller — ,_l fPC
d) Rolling test
- roller shaft\ ,
(CEFHYEGER) >
plate —» |
gripping part | gripping part
. sample
e) Torsmn\te?t‘ ooy stte a1 / -
(ACYEER) - ==
«—> moving par
il
f) Tension test @
(B|>2EL)SRER) | .
& 7 e )

IEC/TC 110/WG 8 #iZfE iz (BEIEE)
Measurement methods of
waviness and distortion

W HYA AR FTHE DRITE i

REEDERENTEROEREEZL—Y —FTRAEY
BDHIE
FRIBEEEADDODERELTRET HHIE
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IEC/TC 110/WG 8 #heR izl CREIRE
Optical performance measurement
under bending conditions

K E NISTDJohn Penczek K A' FEIREHEERELL TIRE
(H23.5.22)

- D= IREETOXFAIE
- AEMECAHE., AEEEOFZE
- AHEDEYZHNDEMNYDFEE
- ANV ICEHERDER (R Z) D
: a"‘JT/G)XH/X( J:U%E'd’ék["ﬁd)nﬂﬂﬁ

IEC/TC 110/WG 8 $rirrB iz CRERZE)
Optical performance measurement

under bending conditions

Ref: Flexible display optical measurement

< E"’%:T'—t > preliminary study, John Penczek, NIST, 22 May 2011
A
Total Hemispherical Reflectance
[TNiGaEE reflectance fa::l:or
pc R
C = color (W, K) T T
Uniform-diffuse Directed-source
illuminance illuminance

Contrast ratio

Once the reflection coefficients
K are measured, the results can
C.=—X be scaled to ANY illumination y
A KK levels desired.




IEC/TC 110/WG 8 #HifrE izt (FEIRE)
Gas barrier test method

thE Visionox®MJing Xie KA Preliminary StudyDiRgEEL T
IREE (H23.9.20)

AEBRER (2 NUTREDBITE A
Humidity test KZER (=106 g/m2/day)
Sealing (OTR & WVTR) E23& (~104 g/m2/day)
Mould growth DIEEFTIRE
Salt mist
Temperature test @
High and low temp. J4ILLBFEDAIEE
at storage and operation ISO/TC 61 CITFSIRZLAA
Thermal shock MDIRZER (BAD/YT
Humid and temperature test AT L NSl SR)

Damp heat, steady state

Damp heat, cyclic 15

P16~19NDRSAKIZ
_ () NNUTHES
ISO/TC61/SC11/WG3 - Pre NWIP BSh it o B b
DEHD—ETY,
Plastic films for organic electric devices
- Determination of
water vapour transmission rate -

Instrumental method

Japan Barrier Society

16

JAPAN BARRIER SOCIETY 25 - 30 September 2011 The 60" Meeting of 1ISO/TC61 -plastics

* i B : http://barrier.or.jp/2011_ISO-TC61_Malaysia_meeting_(SC11-WG3)_Japan.pdf




Why does OLED require high-barrier substrate?

Conventional OLED Flexible OLED
H,0

Desiccant Plastic film

Glass lid HZO\ {without barrier layer)
thﬁd Sealant -
,, =
,Anode{lT{}]
V4
A H20

Emission face

3 Sk T
-

Life time 10,000 h ~ 500h

Deterioration of EL material and electrode (cathode like Ca, Mg, Ba)
by reaction with H,O

Shortage of life time for luminance of OLED 17

JAPAN BARRIER SOCIETY 25 - 30 September 2011 The 60™ Meeting of 150/TC61 -plastics

Requirement of barrier properties

4
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m " e | .
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2 e 9 &
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Water vapour transmission rate / g-m2 day!
= > >
High-barrier Conventional barrier 18

IAPAN BARRIER SOCIETY 25 - 30 September 2011 The 60" Meeting of ISO/TC61 -plastics




Current methods for high-barrier measurement
WVTR / g-m2-day!
—_—
1 101 10~ 103 104 10° 10° | Target area
P 1SO-15106-1 : L80-5000 (Lyssy /Moisture sensor) 1)

$ 150-15106-2 : PERMATRAN (MOCON/ IR sensor) -2

» [SO-15106-4 : GTR-1000S
(GTR-TECH /Gas Chromatograph ) ref-3)

P |SO-15106-3 : AQUATRAN (MOCON), MODEL7001 (lllinois)
/Coulometric sensor) &4

» DELTAPERM (TECHNOLOX/Pressure gauge) )

» API-MS (NIHON-API / MS) r<6)

» Super detect SKT (TI/ QMS)ret7)

% Ca test ( Various / Ca film) "¢f8)

P Tritium test ref9)

(GENERAL ATOMIC)

IEC/TC 110/WG 8 Grand Map

Term. & Part 1-1 Terminology and letter symbols | Hong CcD
Gen. Spec. | Part 1-2 Generic specification

Essential ratings &
characteristics

62715-1

627152

62715-3 | Sectional specification
62715-4 | Blank detail specification

Part 5-1 Optical performance when bent 5;2%?%? Study
62715-5 m:?sgéiﬂg Part 5-2 Substrate waviness (tentative) M. Kim NP

Part 5-3 Components characteristics

Part b—4 Electrical Performance

Part 61 Mechanical stress test methods | T. Kim CcD

Part 6-2 Gas barrier test methods J. Xie Study
627156 | Reliability Part 6-3 Environmental test methods

Part 64 Stability measurement method

Part 6-5 Image sticking and lifetime

AAMDL, BEEREFREL TS EERNH




JEITA TARTLATINAREE
XL ITINTARTLAPI

http://home.jeita.or.jp/device/committee/hyoujun/flexible.ntml
<Izyiar>
ILFX LTI TARTUAEEDIZEL
» IEC/TC 110/WG 8FRI& D ZEH (RIS EDEREIEL
ZDTC L1I0ENZEE~DIRE
- JEITARIEDRE (XD AFELGLE)

<A INv—>
JEWEF. LG Display, A=H3I /LA, E#H. V=——.
KEXRHR|, TDK, BEZENSMILTARAT LA,
BELTI7AILLA, (UEKE, it HUEELIYSMTE)

BB AR DB S S0 (B2 IECIE#ERS ThADIAAU
. IECHEeEIREs oo 2EuaLEYd, &

SEMI FPD Materials & Components
Committee

Charter:
To develop technical standard of materials &
components used for FPD. Materials & components used
for FPD are optical films such as polarizer, various
substrates, color filter, backlight, etc.

Scope:
1) Terminology for materials & components used for FPD.
2) Test, inspection and measurement methods for
materials & components used for FPD.
3) Specifications /guides for materials & components
used for FPD.

4) Specifications for equipment used for test, inspection
and measurement methods for materials & components

mentioned in item 2) & 3). )




SEMI FPD Materials & Components
Committee

ILXVTINTART LA BRI TA—R
<FBRHRBE>
1) ILFLTUNTARTUVARATAIILLERDAEEE
2) INYT I74ILLDBIE S %
3) TNt (MR EZFRETFE)

RHIR FRITA+—R
<BEIAE>
1) R IR D BIRE % (2RET)
2) REZRGHHERE
3) &M . BF/EM RERA X

ftt
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IEC/TC119(Printed Electronics)

H23.9 I[CETCERERTE . H245IZFE— RSN FFE
HREEIEE(KTCOIRESR) . BERIIXTE
BARLENEESEZRE ., FEFKRILXIEITA,

24




IEC/TC 119 (Printed Electronics)
DOWGHERL (H23.9 15 BBEE)

Printing technology such as roll-to-roll, graveure, screen
printing, ink jet, etc.
WG 1: Terminology, new vocabularies related this
technology
WG 2 : Material Characterization, e.g. measurement
on properties of ink materials.
WG 3 : Equipments, e.g. parts including various
sensors
WG 4 : Performance Assessment, e.g. reliablity and
repeatability
WG 5 : Products, e.g. RFID, Solar Cells, Rechargable
batteries, lighting devices, etc
WG 6 : EHS, issues related to processes and products s
for sustainable development

IEC/TC119 (Printed Electronics)
DWGHERK (BA $#AXEDE)

WG 1: Terminology

Terminology, nomenclature, symbol, unit
WG 2: Requirement of material characterization

Measurement method for material characterization,
EHS, life

WG 3: Requirement of equipment characterization

Specification, measurement method for equipment
characterization, EHS

WG 4: Measurement method

Characterization of printed patterns 26




Structure development

EHH SRELE ERVER (201141048 R)
Which is the technology point affected by printing method ?

Where is business interface ?
dependent of the

processing method. [ . \
,  Fully printed |
7 R ! products !
/ h \ 1 1
Machine I I
A v | ! New WG 1
| materials | ' ' Temmmmoooo- ’
| 1 I O I O
1 1 1 1
el L mixi ' rocessin l
mixing p g o —————— <
: powder : : Ink, | combination / \
| I : pattern, - , | devices |
| slurry ! | Paste O Parts ! | !
I particle I A \ /, X | :
Yemmmme B e e e | assemble
|
|
1 / / | x :
: |
|
Partially dependent of dependent of the Independent of the 1 prody_cts :
the processing method. processing method. processing method. ‘< __ __ __ /

ey A Yl

ILFVTIL-TARTULAIL, [EWEBE DGR EAFF
;% SR.IFBICRELGERDHEGDHESZZDL

Ff=. WSRO EMIZRERT S,

EFZEXBARLALoMYEaVFO—)LLTLK I E
MNEETHS,

EffZEFBNOBEBHLEISM, CXE, CHiEE
DIE, KAHLEHFELLET
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