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The Scattering Property of EVA/SiO. Composite Film Formed
Micro-aggregation Structure for Roll-to-roll Process
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Abstract We fabricated high transmission and high scattering poly(ethylene-co-vinyl
acetate)(EVA) films embedding SiO2 nanoparticles to improve outcoupling efficiency in
organic display. The 800nm diameter SiO2 nanoparticles aggregated and formed 1.56um

(with £0.853m standard deviation) diameter microparticles in EVA. The total transmission
of scattering film was 83.3% on Polyethylene terephthalate(PET), which was higher than
reference 82.8% PET substrate. The diffuse transmission and haze of the SiO. embedded
EVA film were 76.1% and 91.4%, respectively. The optimized condition was 1:1 weight
ratio of SiO2 nanoparticles to EVA in Tetrahydrofuran(THF) solution. When the ratio of
SiO2 was larger than 1, the total transmission decreased by the increase in backscattering
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of light due to high scattering. With the optimized condition, we could succeed to fabricate
a large scale film(35m in length) with a roll-to-roll process.

Keywords nanoparticle, aggregate, scattering film, roll-to-roll, SiOz, EVA
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Figure 1. A measurement system for (a) diffuse and (b) total transmission of a film using an integrated sphere.
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Figure 2. Roll-to-roll device scheme for manufacturing scatting films in (a) top, (b) side view, (c) the photograph

of the device.
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Figure 3. Particle size distribution of 800nm diameter
SiOz2nanoparticles in THF.
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Figure 4. (a) The thickness of EVA films as a function of EVA concentration in THF solvent, (b) the thickness of
EVA films as a function of SiO2concentration in EVA solution(EVA 100mg/ml in THF).

a1

=
L
7=

o1zl x= 7|7} 800nm¢el AL
AEo] B A oF T ujo] AL
F=2& o 4= ok, EVA 323
71 L Btk oby g} Si0:E S o]
1S 317] o] Si0n9] AL oF
bt wreba] EVAZE ZEE 49
E3F Fi igure 39f o] mpo| A2
ojgt ol g = et

Ol'

i)

Ulm Ol;) SL

rul<l> u_:: s

ot -
2 ox W

g rr
2
-IN
rlr
i3
o

f

|

N
m?i‘—“ﬁﬂoﬁi'l'r
w2 e 12 1 ox o

w >
©)
T iy
o2
1A

2 ox
oo . foh

O oo
i)
°
nE
o
s

3.2 SZ0f| 2 EVA/SiOARH EE0| S

Figure 4(a)+= surface profiler2 %% THF 1
mlo] S0l ILRAY AR (Fr) U 59 +
AE el e zojt), o] Zief oA THF §ufjl
A EVA @248 =7 71t met g4 = 2

w9 FAZ S7ke AS & 4 ek S391, doctor
blade®] Zd 7t4 o] S71hol| wet =79 F7F 4=
= AA= S B, o= e GO EVAZE io}
U= THF &rfjofl tigk EVAQ] o] wotA|aL

L=7F 575k Wlimolth, 21 A3 250mg®] EVA %‘—’H
o2 AAHH FEL2 100um 77 oA
12.4um, 300 umoA 42.1 ume| FAZ 2 744
of whet vl & FA Zfo]E Helth, Figure 4(b)=
THFo| B3t EVAS] 100mg/ml Eo A Si022] o
of g 5 FAE UEhd 2 zo|t, Si0e9] sk
7} Z71stel whet Al 50 FAl= XA STt

HIE YERd e o),

PET G5} 4kt 5ol A PET 274 9] &0l w&
w37} 22} 258.3C 2 257.9CE AR & of| A
uebdtt, Atst B804 PET 64 329 HA o] &
& ol @9 AFE PETY A vl o] WolA] 7]

oltt.

EVAY A% 48732 40~60T2 70~90CollA U
ERLR|RE B Lo A AFE-H vinyl acetate 40% &
2] EVAo| A& 40~60Coll AW YERG TS o=
vinyl acetate®] ¢&Fo] 40%=2 WA &7] wfj &
T AR A 0] g Aol eheshA] ¢
o, E3F ol A4 &8 v A= SiOvF 2FE U=
o Ao} VEbA] =], o] Si0:29] A7 EVA
o] AAdS Walsil7] wiizoltt,

o F

ol

3.4 Si0:9] S0l M2 LE0
Figure 6(a)ol A= EVA®] tigt Si029] A=k v]&

| M2t EY

45 T T . .
—_ ——PET 100 pum
g 4.0 ——EVA Chip m
E ——EVA 31.6 um PET 100 pm g_
E 35} °
3
% 3.0 m
£ 25 °

20— ' : -

60 120 180 240 300

Temperature(C)

Figure 5. DSC heat flow of EVA chip, PET and SiO2
embedded EVA/PET films.
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spectively. Y axis represent film thickness, while X axis represent the weight ratio of SiO2 in EVA. The scale bar
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