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ABSTRACT

HOIM JIDHEN M2 SAHAS FES =0 LF 5T S
28t o1

A study on side luminance characteristic of plastic optical fiber according to

laser processing pattern

Hye Joon Ma
Advisor : Prof. Eun Seo Choi Ph.D.
Department of Physics

Graduate School of Chosun University

In this paper, we proposed a new light source for utilization in liquid crystal display.
Light emitted from the side of laser-processed plastic optical fiber(POF) showed high
illumination near the light source that resulted in lose of uniformity overall the POF. To
overcome this problem, scatterer pattern on the POF was inscribed by using CO, laser,
which intended to induce uniform illumination along the processed POF. Prior to
experimental implementation, we designed scatterer pattern and carried out simulation with it
for evaluation of illumination performance from the side-emitting POF. In experiment, LED
having divergence angle of 30° was placed an end of the POF and modeled pattern was

fabricated on the POF. Using this experimental setup, we measured the illumination

— viii —



performance of the POF. With changing the design parameters, we want to make uniform
illumination from the POF. From the simulation, proper fabrication conditions for scatterer
patterning could be determined. Determined parameters was used for the implementation of
side-processed POF with the CO, laser, and measured experimental results of the

illumination proved the feasibility of the simulation in the scatterer's pattern design.
p y gn

_iX_
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2 2-1. &ZH ExHAYAS SFA = : printing HAI(E, V-cutting HA(F)
= Printing 244! V-cutting 244!
short mask lifetime low productivity
=S| low yield chip dirties
light loss only line pattern
Etc. Most popular Special, small size
H 22 &2 ExHIYAS EF2A EF - AISYA(R, dIOIM &A(R)
-2 AtZE (Molding) 2 A dlOIN (laser marking) 24l
high mold cost
long delivery(molder) factory automation
=X L .
< . . simplified processing
high machine cost
short runtime
energy cost
Etc. Small & thin size
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2-3. 0

treatment

Typical Use
Surface heat
Welding, Cutting
Spot welding
marking, hole
drilling, trimming
Annealing of
semi conductors
Surface heat
treatment
Welding, Cutting
Hole drilling,
Marking

Pulse
Duration(sec)
CW
15107
CW
2%10*

High
1,000W
100
6,000W
400

Pulse
energy

10W

0.1
300W

Typical

Operation
mode
Continuous
Normal
Q-switched
Continuous
TEA

length
1.06
10.6

Wave

Laser
CO,

Nd:YAG




POF= OIZUIAMNM HMZEE ESKA CK-120 222 ZARE HEGHULCE ESKA
CK-1202 J=&% 0t3E 4 &(PMMA : Polymethyl methacrylate)2 2 & Corelt S=

=
2 Zc2|H(F-PMMA : Fluorine Polymethyl methacrylate)2 BtSHZE SfE CladES22
o

-

A ACH ZZ 3mm, 20/ 100mme2 S22 5I¥ D POF = =20 20/etst
2 ExHE SEjol MBIIHE S MZ61SCH ZEMAXEZ O AL Ui 222 J|s0|
AUXB HA2 2EEN UolM= 3D 2 Z=z )2 0|23t &AHst & ZEMAX
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O 3-10F 201 dd JHX EEie THE S A6t MAMRAIE Aot Z2UE
JIZ==235t0 08 321 20| POFS Z2HZE)NHAM 35mm 220 A 0.5mme| 20l 2
0l smmZ H B MES E£H6lD = BHM HECZ22H 10mm 220 A 0.75mme

Z0I2 Z0I5mmZ & M HES £H, & ¢ HELZFH 10mm f20A 1mm
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2 3-1. APSHIHE Oietolg (&t :mm)
lengthl length2 length3 length4 length5
(distance) (distance) (distance) (distance) (distance)
5-5-5 4-5-5 4-4-5 3-4-5 3-5-7

(10-10) (11-10) (11-11) (12-11) (10-10)

depth1 0.5-075-1.0

depth2 0.5 -0.75-1.25

depth3 0.75 - 1.0 - 1.25

depth4 0.75 - 1.25 - 1.5

depth5 1.0 - 1.25 - 1.5




H2E 82 M

1. Plastic optical fiber® X% 4

POFE =clBEREU ZsfH S 1840l 2022 M=Z=2 %o MAHE &
ZEHCH A0l =2l 87 B0l AJAYE WSHXE, #HE2 XU =20

POFZ HFHO It

IT_]
30
a
A
o
N
02
HI
(=]

OSxe =Y Mz2 AN X2 U
(PMMA : Polymethyl methacrylate)@ 2 & Core2t S+ =4 Zc|H(F-PMMA : Fluorine

Polymethyl methacrylate)2 CISUHEl S22 CladE2Z2 2HEN QULH Clad2l =2EE

il

(refractive index)0| Core2CF LB 2 ZHR2 otE BHOZRH =02 L2 Core?
Clad0il 2ol WS HMEIALE L O3 & Ch POF2 S422 H 3292 20| Core2 =
HEEZ 1495 Clad2 =Z=2 1.4020|Ct. ==& 2 S (Numerical Aperture)= 0.5 = 30°

(lightacceptance : 20) OICt. POFS| H&EZC otLt= 2R HHA HHl Corell HIZ0I

i< ACt= A0ICH Ol= POFS ¥ &g &80 M2 =le RS 2HEUT].



Cladding

Core
1&g 3-3. POF2 2%
H 3-2. SctAE R E4
Specification
Item
Unit Min Typ Max
Core Material — Polymetyl - Methacrylate Resin
Cladding Material — Fluorinated Plymer
Core Refractive Index — 1.49
Optical .
. Numerical Aperture — 0.5
Fiber
Redfractive Index
— Step Index
Profile
Core Diameter Um 2,770 2,950 3,130
Cladding Diameter Um 2,820 3,000 3,180
Approximate Weight g/m 9
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VF
VR
v
Wp

Symbol

POF Z2&H0ll ?IXIAIZ1Z2 LEDO

Forward Voltage
Reverse Current
Luminous Intensity
Peek Wavelength
Wide beam angle
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H 3-4. CO, dIOIM AIAES AR

Model

Synard HC-20

Wavelength

10.6 pm

Operation Mode

PWM(Pulse Width Modulation)

Max. 17 W
Out Power
Ave. 14 W
Beam Diameter 3 mm
Beam Divergence 4mRad
Beam Expander x 2.7

Focus Lens

152.4mm, f-6 lens

spot Size

120 pm

Power Supply

AC 220 V three-phase
60 hz, 15 A

Cooling Method

Air
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Model CS-2000

Wavelength range 380 ~ 780 nm

Wavelength resolution 0.9 nm/pixel

Display wavelength bandwidth 1.0 nm

Wavelength precision +0.3 nm

Spectral bandwidth 5 nm or less(half bandwidth)
Measuring angle (selectable) 1° 0.2° 0.1°
Minimum Measuring diameter 5 mm 0.1 mm 0.5 mm

. 0.003 ~ 5,000 0.075 ~ 125,000 0.3 ~ 500,000
Measurement luminance range

cd/m’ cd/m’ cd/m’
Minimum Measuring distance 350 mm
Minimum luminance display 0.00002 cd/m’
Accuracy:Luminance +2%
Polarization error 1° : 2% or less; 0.1° and 0.2° : 3% or less
Integration time Fast: 0.005 ~ 16 sec; Normal: 0.005 ~ 120 sec
Measurement time 2 sec,min.(Manual mode) ~ 243 sec,max.(Normal mode)
Interface USB 1.1
Size Main unit:158(W)*200(H)*300(D)mm; Lens: < 70*95 mm
Weight 6.2 kg
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0l DI-L1(35lcd/em’, 442cd/cm’, 364cd/em’)UIA JIE 2L
D1-L4(341lcd/em’, 428cd/em’, 332cd/em)OIA A HECZ ZY

Ct.
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HOd
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ol

Z 0l depth1 Ol M length®?t distance2| 213}

b MAHZ2AN 23 depthlOAE H 422 O 430AM 2 &

KJ

20l

$0

H 4-1. depth10l CHE' length®t distancell &t £ :mm)
Type Depth (dLi:tr;itche)
DI-L1 0.5-0.75-1.0 (foslz)
DI-L2 0.5-0.75-1.0 (Tfi?))
DI-L3 0.5-0.75-1.0 (fiﬁsl)
DI-L4 0.5-0.75-1.0 (':’24151)
DI-L5 0.5-0.75-1.0 (f(fiz))
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Dapndesmst Coradimim

C 211

& 4-2. depth12 E20 lengthll HF0 HE & 22X
(a)D1-L1 (b)D1-L2 (¢)DI1-L3 (d)D1-L4 (e)D1-L5



H 42, depth12] L0 HE lengthHSI0 CHE T gt
Tvpe 1Point 2Point 3Point
yP (cd/cm?) (cd/cm?) (cd/cm?)
DI-L1 351 442 364
DI-L2 366 271 434
DI-L3 436 384 225
D1-L4 341 428 332
DI-L5 283 647 313
700
=~ 600 -
< /\ N
s
'E 500 -
b ﬁ\Z ——D1-11
L= r
g 400 —=-D112
E=|
= :
300 ——D1-13
a r —
& —D1-L4
= 200
@ e D1-LS
-
< 100
G E T
Pointl Point2 Point3

18 4-3. Depth12] A0 [HE 2 Pointl & =




8 44= H 432 201 depth20l Al length®t distance2 W30 [HE HAZAF Z 1t

OICt. depth20iiM= H 4-4, 8 4504 2 201 ZEUHAM ZUHESE =2 3Tet=S

2= 202 2 2 UODH D2-L4(392cd/em’, 397cd/em’, 388cd/em’)IA JHE ZUE 3 &
2EE 2 4 U0
H 4-3. depth20il CHE' length2t distance2| &t (H2I:mm)

Type Depth (;;:tr;it(i)

D2-L1 0.5-0.75-1.25 (fosin

D2-L2 0.5-0.75-1.25 (i‘fiz)

D2-L3 0.5-0.75-1.25 (ff_‘fl)

D2-L4 0.5-0.75-1.25 (f24151)

D2-L5 0.5-0.75-1.25 (f(fi?))
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yP (cd/cmz) (cd/cmz) (cd/cmz)
D2-L1 314 283 390
D2-L2 401 524 350
D2-L3 410 495 538
D2-1L4 392 397 388
D2-L5 411 514 693
800 -
. 700
L]
=
£ 600 -
S
= ——-D2-12
= 400
g —&—D2-13
=~ 300
& ——D2-14
[ -]
g 200 —#=D2-5
=
“ 100
0
Pointl Point2 Point3

& 4-5. Depth22 X0l 2

2! Pointe & X




8 4-62 H 4-53t 20| depth30l Al length®t distance2 W30 HE HAZAF Z 1t
OICh depth30IAE E 4-6, 12 4-701 A2 00| D3-L2(562cd/cm’, 494cd/cm’, 567cd/cm’)
I D3-L5(88lcd/em’, 726cd/em’, 708cd/em’)OIA AUHEOZ RUS & 2EUE 2 %

U2HM, PointlOlA =2 Fxats 10 L&Y BUHESS g0l 2400 UCH

H 4-5. depth30il CHE' length2t distance2| &t (H2I:mm)
Type Depth (iztr;itci)
D3-L1 0.75-1.0-1.25 (f0513)
D3-L2 0.75-1.0-1.25 (?ii?})
D3-L3 0.75-1.0-1.25 (fi‘_‘fl)
D3-L4 0.75-1.0-1.25 (‘:’24151)
D3-L5 0.75-1.0-1.25 (‘:’(')?170)




T iR

freatien

Entibrent

¥ emm el

(c)

tndimm

tacabmont

Do ik

& 4-6. depth32 E20 lengthll HF0 HE #
(a)D3-L1 (b)D3-L2 (¢)D3-L3 (d)D3-L4 (e)D3-L5

¥ ooordinstes walus

(b)

= 17
T EE
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Tvpe 1Point 2Point 3Point
yP (cd/cmz) (cd/cmz) (cd/cmz)
D4-L1 872 567 518
D4-1.2 1104 602 513
D4-L3 876 593 546
D4-1L4 989 635 509
D4-L5 1076 931 674
1200
4 1000 ——
g
B
o ‘e —e—D4-11
g —m—D4-12
E 000
= —#—D4-13
=]
= 400 D4-L4
>
= —4—D4-5
o 200
0
Pointl Point2 Point3

18 4-9. Depth4] A0 [HE 2 Pointl & =




8 4102 H 492 20| depthSUHI A length@t distance2l BASHU [HE &N A2 At

2
M
1)
1o
o
o
i
gl
HEl
iy
C
m
0c
o

Uy

ol

S
Ea

S0l A

}

. £5| Pointl2} Point22| F = XIJF 28K

H 4-9. depth50l CHE' length?t distance2| &t (52 :mm)
Type Depth (dLi:tr;iti)
D5-L1 1.0-1.25-1.5 (f05lz)
D5-L2 1.0-1.25-1.5 (ffiﬁ)
D5-L3 1.0-1.25-1.5 (;‘i‘_‘fl)
D5-L4 1.0-1.25-1.5 (f24151)
D5-L5 1.0-1.25-1.5 (f(fi?))




n n
" -
" "
i 5 5 u
3 = = "
“ "
i |
| . || ; .
1 -
= i h ||=
i ) i
| [\
| I e !
[ | II [ J"_l , o= fb | | \
] i el it Rl P it
" - w a 0 - " 5 ™ = = " W W 3 n

= L]
= u
- Ul 1
- - & " |
= 8 1
| u # u 1
s - . i
[ - ]
£ : . | ]
a a
. I\ |
1 A o 1
I f\ o
|1 { LY |
| Al ! %
L v e
L3 Bl ] w ) - "
-
u
i "
£
! “w
=~ "
E
i i
& i 4
| \
Il [
11 IV |
| B |
SRR S - il 2 .
n - - o O O ] L)

18 4-10. depth52] 200l length2l 30 [HE F & 22X
(a)D5-L1 (b)D5-L2 (c)D5-L3 (d)D5-L4 (e)D5-L5



I 4-10. depth52] E2H0| (2 length®H 30 OIS 3 &
Tvpe 1Point 2Point 3Point
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o 4-11. JISE Z2ERS SHAM sHS 3T &t
1Point 2Point 3Point
Type Measure face (cdiem?) (cdlen) (cdlen)
front face 282.8 232 207.4
D1-L1
back face 1818.3 2735.4 2093.5
front face 123.7 151.8 120.3
D1-L4
back face 731.9 1212.5 736.9
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back face 1488.9 1994.6 1370.1
front face 337.1 2234 165.4
D3-L5
back face 1265.2 1725.1 1036.5




2500 //’\\
2000

"4

Ay erage Luminance {cd/em2)

1500 =fp=thack surface
1000 === front surface
300
& 5 —B
D 1 1 1
1Point 2Pomt 3Pomt

& 4-13. D1-L19] front face®?} back faceOll CHSH 2f Point2 22 2=

1400

1200
1000 \
200
»

600

s=fe=Tack surface
sl fromit surface

400

Ay erage Luminance {cd/cm2)

200
B e -3

1 Pomt 2Pomt 3Pomt

& 4-14. D1-L4°2] front face®?t back faceOll CHSH 2F Pointl 22 2=



1400
1200
1000
800
600
400
200

Ay erage Luominance {cdfem2)

— -2

-3

1 Pomt 2Pomt 3Pomt

s=fp=Tack surface
=== front surface

& 4-15. D2-L49| front face?t back faceOl CHEH

2! Point2 & X

Ay erage Luminance {cd/em2)

-

- -

-l

1 Pomt ZPomt 3Pomt

s ack surface
=l {ront surface

& 4-16. D3-L29| front face?t back faceOl CHEH

2! Pointe & i




1200 \

\ w3 ok surface
=l front surface

Ay erage Luminance {cdf/em2)
=)
=
=

200 — —

'D I T 1
1 Pomt 2Pomt 3Pomt

& 4-17. D3-L52] front face®?t back faceOll CHSH 2F Pointl 22 2=



300 400
~ ~
B i e E 350 ‘\
3 \. 2 300 \___.-_-‘_
. 200 s 250 o
g 150 g 200
(a) E —4— front surface (d) E 150 —#—front surface
5 100 et
P = 100
E” 50 g 50
£ 0 £ 0
1Paint 2Point 3Point 1Paint 2Paint 3Point
160 400
T 0 e Y £ 350
3 120 — \= 3 300 ™
g 0 £ 200
(b) E 60 == front surface (e) E 1350 \ == front surface
® a0 % 100
£ g
E 20 2 50
0 ; 0 : :
1Point 2Point 3Point 1Point 2Point 3Point
180
& 160
H
g 140 \\
< 120
2 00 \
= -
(C) E 20 = front surface
; 60
¥ a0
5
5 10
0
1Point 2Point 3Point

1& 4-18. front faceOfl THSH 2+ Point2| &&F =
(a) D1-L1 (b) D1-L4 (c¢) D2-L4 (d) D3-L2 (e) D3-L5




. 3000 2500
a )
£ 2500 AN § 2000 -
S / \ 2
= 2000 =
] v g 1500 * ~
g 1500 g
(a) E —4#—back surface (d) E 1000 =—#—back surface
2 1000 z
Pl Pl
¥ s00 a0
- 0 - 0
1Point 2Pont 3Point 1 Point 2Point 3Point
_ 1400 _ 2000
a 2 1300
E 1200 Y E
b} 5}
= = 1600
E 1000 /\ E 1400 i
p / \ 2 o ~
£ s £ 1200 =
g ¥ % £ 1000
(b) E 600 —#—back surface (e) E 200 —#—back surface
;-
Eﬂ 200 E 200
-] 0 = 0 T T
1Point 2Point 3Point 1 Point 2Point 3Point

1400
1200
1000
300
600
400

200

Average Luminance (cd/cm2)

N

L

2

=#—hack surface

1Point

2Pomt

3Point

12 4-19. back faceXl CHSH 2+ Point2| Z2& =

(a) D1-L1 (b) DI-L4 (c) D2-L4 (d) D3-L2 (e) D3-L5




)
Ll

P

58

Al

t0d POFS

o

b1 <l

110

010

O=Z At

or
0
ok
0
0

Ju
AK

1
=y
I

U
[

i0J

15

cdlOId IS0 2

=
[a—

ot Xl 8t POF

AL

110

c
T

o0

760

ol
%

=)

g

o

KIr

=
1o

i = SA0AM= POF

b2l 210

o

~
I
IH
iy

DX ellolMZ Ot

H XIAIG

CHo

lo-

tOd POFOIl XI &8t

=k

£ depth®} length, distanceg!t2)

oll
H

E
832

9]

jild

i

]I

=2
=

HE BIESZ CO, dolM

Ol=2otd &KXl POFOl HEAHA =X

b Jt20 e oA

3) &Ml dolNZ D

SOHXI DI

gt 0l

W
oF

r
<+
Kl

all
=

OFJ
70

JJ
z

gl

o

Ao

ol
AS

0l
HH

X240

et e 2l

I

cC

QAL

9]

ol
ar

oI
s

Ju
AK
oI
AS
0y
[0S

ilo]



1

0l

by
ol
K
1
=y
jild
iy
[0S

i0J

olail

IH
U
[

ilo]

A

X E ol

2 Al

0l
Al
~NJ

z)

t

b

ioJ
K0
oll

Ju

PS

5 = A70A

-

KIr

Ju
AK

]I
I

£ JltE

[N
70

Ok
0
70

ol
Rl
Ok
104

—_

=

0l
o0
00
Rl

_

3
A0
H

]



[6]

Jong-Youb Sah. and Jong-Ryul Park "analysis on Optical characteristics of LCD

Backlight LGP", J. Korean Soc. Mech. Eng. (A) 28, 2004, 365-369.

Sunghee Lee, "The Effects of Infection Molding Parameters on Optical Properties of
Light Guide Plates" in Proceeding of the 2005 Korean Society of Mechanical engineers,

Daegu, korea, May 25-27, 2005, pp.1711-1715.

A. Horibe, M. Baba, Y. Koike, E. Nihei, “High-Efficiency and High Quality LCD
Backlight Using Highly Scattering Optical Transmission Polymer”, ICE Trans. Electron,

1999, Vol E81-C, pp. 1697-1702.

Kim, Cha-Yon, “Technical Trends of Back Light Unit (BLU)” Korean Information

Display Society, 2001, Vol. 2 No. 1, pp. 45~51.

0
HT
K%
4
o

P. J. Jaquet, “in the Proceedings of the 1991 Plastic Optical Fiber Meeting of the SPIE

edited by M” Kitazawa Boston, MA, 1991, pp. 165.

[7] E. S. Choi, Y. S. Kim, S. H. Park and Y. J. Shin, "LED display by side luminescence

of a plastic optical fiber" Sea Mulli, 2007, Vol.54, No.5, pp. 409~412.



[8] Y. H Choi, "The study of optical characteristics of light guide panel depending on
laser-induced scatterer pattern", =& CHEH W OHEHR HAISHRI =&, 2008.

[9] Kyu-Man Choi, "Design Fabrication of the Light Guide Panel Backlight" CH&t& XtZ st

| el
=]

o

INES

H st=Ui3al, 1997

f

fon

[10] H.S. Lee, "A Study of the Injection Molding for the Light Guide Plate of a Small
Sized LCD (1): Finite Elecment Analysis and Mold Design," Trans. Mater. Process. 11,

2002, pp. 332~340.

[11] H.S. Lee, "A Study of the Injection Molding for the Light Guide Plate of a Small
Sized LCD (2): Influences of Processing Conditions on the Brightness," Trans. Mater.

Process. 11, 2002, pp. 341~348.

[12] T. H. Kim, "Fabrication and analysis of the Light Guide Panel by 3D Laser

Engraving", Ot==0H& 0 CHEMR SHAE Rl =&, 2007.

o
z
I
é
H
0

[13] Y. H. Choi Y. S. Kim, S. H. Park, E. S. Choi, and Y. J. Shin, "3X}
oE HHol T2|1& IHEN 2jst I ds 4", 20078 = S==z2H3 32

&, Korea, April 20, 2007, pp. 135.

[14] S. H. Park, "A study on the Luminance and Uniformity Improvement of Light Guide

Panel according to the Scattering Pattern by Laser processing", &fAISI?I =&, L&

Stul, BTAERR =&, 2010.

B



Hn
0k
g
lo
ot
N
0x
oIr
i
bs
ro
A
THO
o
19
ol
i
=
g
1H>
Q
ol
[\®]
S
S
S
=]
S
o0
~
&
~

i
L
ror
A
0
!
tol
[\o)
(e}
(e}
o0
im
H
on
N
Il
s
2
tol
rr
i
10l
(o)
(e}
(e}
N
o
o
(9%}
°
o
Ne)
[

[17] =S8, =2AM, A8, “diOld Jise We & Z8HIHES Jtile =28 4

or

247, et=dl0IMItZ &3l X, 2008, pp. 391-392.

C SHA

0

0
g

Ol
o
ro

2 FIet HE AN

0
bl

[18] =IF3l, xI2A, AEL, “UF &tetdl JIgt &
tE

fet 2sdel 2Ed I8, M=cl, 2008, Vol.56 No. pp. 26-432.

[19] &<, THO0IMe Iz 885 , 322, 2001.

[20] G. D. Kim ea al., "Laser-marking process for liquid-crystal display light guide panel",
Porcessings of the Institution of Mechanical Engineers. Part B, Journal of engineering

manufacture, 2005, Vol. 219, No. 7, pp. 565-569.

[21] &D|=, “GalvanometerE O|& &t

0
I
JA
P
o
i
0
IV
0z
=
>
oo
ror
A
0
o
o
tol
>

1996, Vol. 6, No. 1, pp. 1-6.

[22] J. Lawrence, L. Li, "Modification of the wettability characteristics characteristics of

polymethyl methacrylate(PMMA) by means of CO2, Nd:YAG, excimer and high power

diode laser radiation", Material Science and Engineering A303, 2001, pp. 142-149.



YOI Jt3sh , B2AH 1996.

B

|——"7
Jw y

21
=]

[23]

00

backlight

ol=st

I, “CO2 laser beam=

OoFAM O
Sod

[24]

of Optical Society of

The Journal

M=Its”,

F

olzst

=
=

“dl0lM

<
b

&

Korea(Korean Edition), 1990, Vol. 1, No. 1, pp. 98-105.

MEILE0A clolX

ilo]

9l

“dil Ol X Ol

B

200 =
[ g

[26]

, pp. 59-65.

=)

1986, Ml 243, Ml 1

[27] J. Wilsonet al., "Laser principles and applications", Prentice Hall International Ltd.,
UK, 1987, pp. 106-118.

H3l, 2007, pp. 261-261.

9
B

4

ClAZdlol =+

8
KIr

|, 2011, pp.

CH

KE

oF

191-191.



Publication

Joumal Papers

i

EX
0
H

J
=

g

al
=00
<t
0d

Y
040
Rr

tE0l

<

_

oJ

&M
ol
0

KJ
0{0

<

T
ol
w

N

KFJ
3]

ol
80
)

2o AlZdllol&n, AH=2l, 2009, Vol. 59, No. 2, pp. 165-168.

ol
)

KFJ
3]

B

Ot

2l, pp. 817-822.

| S0 OE

ol
ol
=
nJ
<J

M0

_I

H

b

F

, “cllOId Dt

KJ
o0
pd

ol
)

iio]
4
ol

¥
40

KFJ
3]

Ot

| XI, 2010, pp. 225-229.

ok

W
oF

ol
EX,

Conference Papers

slit-based

“Tailoring roll-off profile of depth range with single

2A,

[, 2009, pp. 201-201.

o}

)

diffrection pattern", 2009

, &IEX, “Light guide panel based on single LED and

M

ol
a

Otall =,

ol
80
K7

31, 2009, pp. 201-201.

L

or

scattering", St=2¢C

-

&)

ilo]

i

=2 T3, 2009, pp. 14-14.

or

19

o}
or



N, &1&Z&, “Fiber-optic common-path FD-OCT implementation for optical

ol
)

KFJ
3]

[, 2009, pp. 255-255.

o}

sensing and biomedical imaging",

or
0

ilo]

00

il
4

ol
0
&
ol

KJ
0{0

<

z
ol
)

3
40

KFJ
3]

|, 2010, pp. 38-38.

o}

N, &I E&, “Endoscopic optical coherence tomography",

ol
)

o)
<

-

ol

OtallE, 014,

CH=l, 2010, pp. 39-39.

or
70

ilo]
oF

i
oy
Rl
)
Ok
104
0D
fal
70

ol
1|

HI
0

190

ol
)

¥
40

KFJ
]

1], 2010, pp. 112-113.

AlEdiol&E”, M 17

ol
)

¥
40

KFJ
IS

Ot

CH=2l, 2010, pp. 433-434.

St
=1

, MEZLE “single-fiber optical imaging device using solid etalon",

A

ol
)

¥
40

K
IS

Ot

2011 Photonics west conference proceeding, 2011, pp. 107-107

3.
KIr
Ok
0
0

g Sctx

HE Ol

1=

|
—

ol
)

L
<10

KH

10. Otall

, “dl0lMd JtE

[, 2011, pp.

oy

il
ol

CH

KE

o}
or

ilo]

o
Air

10
0

W
oF

-

50

191-191.

H
ok

IS

= 3ol

D)

£l

HE

il

b

2|
-

b

&

o

b

o
ity

t

I
[

0

c
—

113

B

oM, A8

S

11. 0Is4, Otel &,

CH3l, 2011, pp. 72-72.



	제1장 서 론
	제2장 이 론
	제1절 광 산란
	제2절 레이저 가공

	제3장 실험
	제1절 모델링을 통한 전산모사
	제2절 샘플 제작
	제3절 산란패턴 가공
	제4절 휘도 특정 시스템

	제4장 결과 및 고찰
	제1절 산란패턴 조건에 따른 전산모사 결과 분석
	제2절 산란패턴 조건에 따른 레이저 가공 및 측정 결과 분석

	제5장 결 론
	참고문헌


