ZHd0kst Vol.16, No.4, pp.517-526, December 2013
http://dx.doi.org/10.14695/KJS0S.2013.16.4.517

Hgst wajol M2 R FHR B CIAB ol
e MY STEI| B AT

A study of Luminescence effects of POF-woven Fabric Display by Method of Weaving
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Abstract

This paper reports on flexible plastic optical fiber (POF) fabric displays which are used to develop light-emitting
clothing from photonic fabric. We first evaluated the luminescence value corresponding to different methods of
processing flexible optical fibers, types of reflective fabric structure, and colors of the light. Moreover, we tried to
identify the optimum conditions of the flexible POF fabric displays to realize high luminescence value. The
processing methods that were compared were the ‘“Pre-etching” method and the “Post-etching” method. On the basis
of the reflective structure of the fabric, the fabrics were categorized as the “White fabric” and the “Reflective
fabric.” Analysis results showed that the effect of the processing method is more dominant than that of the types
of reflective fabric structure. Further, the capability of the Post-etching method to increase luminescence value is
slightly higher than that of the Pre-etching method. Further, the 'Reflective fabric' is slightly more efficacious as the
base fabric to increase the luminescence value, than the White fabric is. Thus, optimum increase in luminance can
be realized by employing the Post-etching method and the Reflective fabric as the base fabric.
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Figure 1. The principle of optical fiber
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Figure 4. The mechanism of clad etching in flexible POF
LUMITEX. All Rignt Reserved.

A3 2mhE oF

oM e e A

it

53 4

£ CjaZajole] 2y My wasato| ash o1 519

918 717 o] ol Fol A%k
3dF-(POF: plastic optical
fiber)] A= o 1S Bl WL FEFHE Yol U
Ao A E T g, el Z19lehs WA
sz Q8| HEsbst olele Wy ohd YR
F2 #eol glof @A AHH o]

g,

e EASE FRa A o WE B ®
Wel FAFAE TY AL 49 U T )
9 WY FARAL T AZ P 2 FA(QEA
A, At ASEE Y FEEY, SHEANE
087784039y 0] MEHAL, o 71%S S5 BAAY

BN o

7F 7V stAl =

Aol FAE A At ZH FAAFAE I
Balo] WFAS ZtEE gogn dd 2 &S v

A g Q3L Aol kst B 0.25me] T =

NES] BARA] Bl Tbea fAse, Wrgs
WeAol GaElo] e S0 HE Ao 48
g % ook

e FAR AES PRl m0) H7) = 4
A S AL A2 P AR A5 AE
AET A% g0l Utk A2 P B AT F
4% 240 U ATE AWBW, AE WRA
79 BAGE A2 4D LS ABS 9B 0o
PAE R FAY W FAE, 4, GHe Lo
2 A% A T80 B 20T HIHAHAR

A, 2010).

T OE A R 8% AR s dold w
T FF A A= 54 Al wEH, Sem,
10m, 15cm, 20cm®] 3 47FA] Al& 5 10cm Zo]2] Al
27} 9F Az HAA, %, B2 F, 271E 714
HFA7IE Ao ®E YEETH S, 10cm Al
Age) ZRoA BrHeAE W 94 2
atol 7k HomA A& A F@eA ] o
AR o g ang %
, 2011).

24 A 2ol o) Fg §9

Aol =W, 60° olste] F<
IHE st Hobd s 24w A

24z}t 2em SAANATE 71 WA B

¢

A

1
H
il

K

lo
N
e/ R u

ox ki lo
g

B do 3
X g x
jﬁ\ﬂ“ﬁ?ﬁl

N rlo glo ey
o 3 =
ﬁ@*’“
21“205

=2
R
o
=
0 _[laﬁ
o
HU



ZHERl A f FAF e HEg IEE
FASHEA vy e 8] 548 YeEho] oF/
& 23 "Rl A9 2oz E4HAT 100° ©]
el A Wshs Yol IEA HAE Ui, AnkA
=7t o 7tz e] Hojo] A o F§ 23 T
A= RAE A7 WIEQTE o4 zZte
of M2 = AxE EUE 'C, L N, O, S'9 671
dupylo] W] EAS 2E3Y 9 FHF AFE
288 AnE oF& 27 A AlHE A G
RNTHA 3], 2012).

F FHAFAE FE3 = o2 A5 e AT
ol 34 LED9 &< FARE A& JFE 2
AR Aol A E PgHe R Y E WIE fASHE
A BT AeY dol 9 7t 2AE =ESHY
gyl el AE YARlE Tk Ao 7o) g3
= W 7 g9 P A VI ES AJFEE i
stof oAb 7] W) #3S 2R A THAlE
o, 2013).

22 3=

A A A BF AEE FHse ARE
£ 3% (luminance) 2 Z%=(illuminance)”} Ut} B A
Yol e et =gt 54 o7 gl Thewd
T AU RRE WEEE FEE s, B9EA

AFE-3FEK(Smith, 2000). 4% (luminous intensity)
whakol A 9§l Zi(solid angle) @1 WEE =
Z(luminous flux), & ¥ FHS ou|sitt. =&
| Hbgke] B g 7 ko 2o] RYWA O R E
o

2 o3 2ol ZTASHHS-F, 2008).

Q

5
A Se ol
£ 2 o

o

2N 9 ot it

=

L=1/8 [cd/r]
(I o= el i, 80 ol wahe) R

2.3. MFHEIAL & E

2o} P g fFe Welth AATAL HAES FE
ORIER § WEAILE WA|EH] 8 i AR
7% Al k9, ofHo] 3 FARAYAEY] b g 9]
3 AMEE7I = SHoR(EZ S, 2004)

31, Ao Rl g

3.1.1. AlE A

=
o 3 (Post-etching) "'’ 2 peth dH v 2A)
WA AR AE ofEfiSel Al 2 #olo

AN WA ZA] WA} 2 E(White Fabric)’ 2 <Al
FAHEAL & B (Reflective Fabric) S AFE-3F & 7 -$-5 H]
Wttt 39 A= RGB(Red, Green, Blue)®] 37}
A AR FAGstS s v RN, A
A 7F S i A o] whE gk ZFol E 370

29 AN )L B S
31.2. A|2

A8 ZAAFE ol 50%, Silk Acryl 50%2] E&
2 90tlyo] 299 #HolAME AMESIAAL 1AM
173 025mm<l F9 FFALE AREStTh AEX
2 AR O Z AAF 120 BARAF 329 1:3
2 AAFAY. A5 7F2WEE Zo]E= 10em, Al
29k 7ol 2.5ecmo|tH 1| 5).

Figure 5. Sample



il

Al 79 X 1949 o] IS
7HAD) 8L R A 7)ol wE F 47FA (2x2) = T

FE Tt v A o] Al A2 E 29F

#3e ¥ A

~

Table 1. Types of sample

Backside fabric”
Methods of weaving :
White fabric | chective
fabric
Etching method | Pre-etching Pre-WF Pre-RF
of flexible
POE? Post-etching Post-WF Pre-RF

a) Post(Post-etching), Pre(Pre-etching),
b) WF(White fabric), RF(Reflective fabric)

Table 2. Specifications of backside fabric

Backside fabric White Fabric Reflective Fabric
Component Cotton Polyester
Weave construction Plain Plain
(mapDi“ij;EC ) 28 x 31 42 x 34
Thickness(mm) 0.236 0.211
Weight(g/m") 1.691 1.512
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Table 3. Specifications of the light source
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R 5.2mm x 52mm [ 22V | 20mA | 680mcd 120°
G 5.2mmx 52mm | 3.3V | 20mA | 1400med | 120°
B 5.2mm x 52mm | 3.3V | 20mA | 400mcd 120°
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Figure 6. Method of luminance measurement

Figure 7. Measuring points
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Figure 8. Effect of the luminance values by methods of
weaving when the red light source(unit: cd/m")

Post-RF(Post-etching x Reflective Fabric), Post-WF(Post-etching x
White Fabric), Pre-RF(Pre-etching x Reflective Fabric),
Pre-WF(Pre-etching x White Fabric)

A =
Pre-WF)ell H|alo] H¥bx o2 o H2 3
YATHIH 9).

T AR A= oteiSol AXgh v AR
T R A ZEWF) S A AL FE(RF) <
Wt vg vus 2 A, A= oA A5
= B MR R A ARRAL A E(RFY
o] SHAE vt 9 A E(WFY
_<'>_

of Hlgte] Ao R T w2 =3k

o o

o

T

(8:48cd/nf), “H&E3HF ol x By A} 2= vi T’ (Post-WF)
(6.47cd/nt), “HESP ol A x WA HE v H(Pre-WF)
(4.85cd/mt), ‘AESHA ol A x A ARKAL ]
(Pre-RF)(4.82cd/ri)e] 912 w2 3 =ghs Hoh
2 A7 F SN F 9 AR AEY 2
Aa ] g% Al S vzl 890 Red &
A PR A AR TRl e

R



£ CjaZajole] 2y My wasato| ash o1 523

Right source : Green
16
14
1147
- 12
e 9.82 8.75
- A A
g O
‘E’ 7.35 824
8 207 fle—m——0
= -
E . E.4lS_. . 6.13 - 4t a7
£ Tty !.'\...._.'._.._.,..u- e ==
t. R S . P
341 pae=" 2796 A PORER ]
2 OIT
a T T T T 1
no.l no.2 no.3 no.4 no.5
Distance from starting point
—O— Post-RF —LC—Post-WF  —=&=-Pre-RF - Pre-WF

Right source : Blue

Luminance{cdf m')

no.l no.z no.3 no.4 no.5

Distance from starting point

—O— Post-RF —LC—Post-WF  ——&=-Pre-RF  ««s4s« Pre-WF
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Figure 12. Effect of the luminance values by the color
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