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Laser Marking Process for LCD Light Guide Panel

Gyung Dong Kim", Chang Il Beak”, Chul Ki Song"* and Sung Hoon Ahn""

ABSTRACT

A light guide panel is an element of the LCD backlight module that is often used for the display of compact
electronic devices. In this study, a laser marking system is proposed to fabricate light guide panel, which can replace
other manufacturing methods such as silk printing, stamping, or v-cutting methods. The objective of this research is to
evaluate the process parameters of the laser marking system. Light guide patterns were marked with a 50W CO, laser
(CW) to understand the effects of average power and scanning speed on the geometry and quality of groove pattern. The
width of the fabricated grooves increases with increasing laser power and decreasing scan speed. In order to analyze
surface characteristics and optical properties (luminance, uniformity), SEM photography and BM7 (luminance
measuring system) were used. As a result, the optimal conditions of the process parameters were determined.
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g B3R AE A =EdFeEA &, Maker Wondar Laser
= Wavelength (pm) 10.6
Output Power (W) 0~50
Power Stability 5%
Beam Size (mm) 0.34
Operation Mode Continuous Wave
Mode Quality TEMO00
Power Supply AC200V+10%, 50Hz
Power Consumption (kW) 2.2
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Fig. 1 Schematic diagram of a Back Light Unit
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Fig. 2 Schematic diagram of the system configuration

dukEQl golA vk AMad2 w3z,
A, FA T HA4E EXo= oz TPy
e Fell AF=E Aj2wle] HFE EF ALY
of gt ALASAT)

N2 ol gl QlolM B wrE
&3 2ol g%E 5 Utk 1) Yt #s
271 A8l HFEL hEE A dAE e
A ZJE Bt FA g 2) S| Abole) A
3 ZF@ol FAslol 3t 3) Aol wdsA Y
2E 1Y dddA 7Hed 299 £EE wES
g},

Fig. 3 9 FH7 FAX vebd nie} o],
Axglel dA wiee oS3 Zo: nEuixevE
o 7 AF EAY FRAY L, )FEvlxviE Y
2@z AF L, 3) 27W=Y f5 7%

#:-

ol o]

=3
o

By B o o



ARF WP £37]- FAE . IRHLITIA A 20 A1
2@A=9 &5 F7 oﬂ g3 AARHE 7+F 23 AYH WY
dge A 100x100mm FEF ow, on) A dolA 71E W] e =38 HEe] s
A foR ARAE P8t 28 2717 0l mm 5 2 F 5L AE3 fEtd 499 e
o FAAAE 249 L=245mm, [,=100mm & = & AU 7HE3AEE st & JHE* Lk
71 oz Atk € 50mmx50mm &2 A§s5 x F Ho]EE olF
3led 300mmx50mm = 7FEFSFSIL 1% B(Groove)
L, = 100 4L 1 mm 2 33tk o] A AHgE ¥ 7}
FTELE AE AY¥E A7¥ =W (Taper Type
LGP)o.2 F2 =EXR RUEL0Z AHgdH
gojA £ we 7tF 5E4E 7] 9
3 28e sw oA 15W 74A] 2.5W A W3} A7)
A APsgnh AgE F9 o), Ho|, dHE
& #Esr] 9ske]  SEM(Scanning  Electron
Microscope)& ©|-&3F%th,
% 3x 2 FAd=E 54 93t Topeon
fitel BM7 & o] g33ih.
ek slipeet — ;J':! 3. NEZH 3 D&
3.1 8jo|N EHo| e JtF &4
Fig. 3 Schematic diagram of an optical system with Fig. 4 = 228 wdel SEM AHd e vehix
refined system parameter 7t BEOY@-e)S 52U 29 £EE #A3)
dolA £8L sw RH 15W 744 M7
22 78 ©F B agolth WrlEEe Be WEZ g
BEY #olA 71FA £4 nEEHe #HEs A48 F9le] FLE(Crater)o] LA o o=
golA e 2893 2 S5, #HolA WU FF, w3ge I Ao X @ e nd Ao
=3 A" 5& A4 & Uk o] F I E o
of 7V & 4FE F= 011}“ golA Re &3 Fig. 4(@)ol A Bl & uls} o] A&8 4A
3 2 SRolth AMGEHE HolA WY H7F M= 7+ Eulo] n=w AHe &g HA
& 3 548 S Divergence angle)S FAY qop} zae) MasA F4RE & & Aok &
WE ARSIl FAEL Yon, 2H AUS A o) zoige) gt &4 WA HAAUA P
2Rg Ashe A 2R WEN W qape) gy @gel FRA AU
o] A Aol 2 BAE nYSA FUTh Fig. 4@)olA 2= uist o] 15w olate] nzd
7Vel A MeRE b Ho] PMMA ¢ ¥ QA= £§ dito] AuEA sl F
E, g 8 28, g5 5ol 90 4F 7L go) go wgse due B £ Ao
Z¥ PMMA ¢ AME 7R PMMA FA 71 A 2ol 271942 742 Z3 o7t AXUA
B AARA Ay e EERE A HH 8402 o] A wWao] AsA Yojun
d4ue g cdold sAsAel gL g G4 gye 2aede ¢ 4 AT Fig SE HoIA
DAL, HE Bueld HYVAL VA a0 me afn 3t golo) A% wHE o
W 9 R 9% JFS uHstA &

81

ehdiot.



AAT AFY- $HY) EFCEIHLTHEA A208 A1 %

I
|
?

s
B ey =3 SR AT Ty = Do

Fig. 4 Cross-sectional SEM images of PMMA (scanning
speed : 0.4 m/sec) ablated by laser power of (a)
5W, (b) 7.5W, (c) 10W, (d) 12.5W, (e) 15W
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Fig. 5 Dimension of groove vs. output power (Scanning
speed: 0.4 m/sec)
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" Fig. 6 Experimental results (a) for 20W, 0.4 m/sec (b)
for 20W, 2m/sec
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Luminance Measured Data
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Fig. 7 Luminance distribution of LGP produced by
(a) silk printing
(b) laser power : SW and scan speed : 0.6 m/sec
(c) laser power : 5W and scan speed : 0.4 m/sec
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Fig. 8 Comparison of measured data at point Y: 30.5mm
where the luminance reaches maximum value
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