sk A s =5 A4, A36H A2%, pp. 217~221, 2012 217

<SB=E> DOI http://dx.doi.org/10.3795/KSME-A.2012.36.2.217 ISSN 12264873
L= L= H o T u Pt = 5 S
ERE 4 BF U 25 D Y S5 dstel 2

AQd a4
- 27| olm e’

[ |
LG txZde] 74l

Experimental Study of Internal Distribution of Temperature
and Relative Humidity in Notebook LCD Module

. * . . . * *
Tae Woo Kim ', Gi Bin Kim and Jae Won Lee
* Research & Development Center, LG Display Co., LTD

(Received May 17, 2011; Revised December 7, 2011; Accepted December 8, 2011)

Key Words: LCD(8 7% &.&), Optical Sheet Wrinkle(?38 A]E &), Internal Temperature & Humidity(W 5 =/5
%), Temperature & Humidity Sensor(=-/%5 % Al1A4])

Z8: =EEE dH BE Y #3F A E(Optical Sheet) Mo 710 AN #32 EFS /A3
AR 72 Ao dgtor WY fEe] 2919 2k B FE dFS 24T  de 4 A=He]
Zasklth A4 g Uil 0.5mm vREe] mAlE 7] o] EAsk=H], o] witem o] 3
717 WR-2 Shkes Zlow FAE o3 AS syl Skl 249 2= % 5k AAE
gk 2ubg AlA PCB & A BE Wil A< 0}04 ArFrow 25k HEtE 54 2 E48%e
o, &3 Wy Ax AEHod 2 Fx AA A 3 7% dolHE &8s

Abstract: As a part of basic research to improve screen quality, which deteriorates when strain occurs within optical sheets in
LCD modules for laptop computers, a measurement system is needed to analyze the influence of heat and moisture, which are
the main factors causing the strain. It is assumed that the existence of an air gap less of than 0.5 mm inside the LCD module
causes humid air from outside to permeate through the module. To investigate this phenomenon, in this study a thin printed
circuit board (PCB) of compact sensors that measure temperature and humidity is inserted into LCD modules, and thus, the
changes in temperature and humidity can be analyzed in real time. The results can be used as basic data for simulation of the
deformation behavior and structural design of LCD modules in the future.
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Fig. 1 LCD module structure: (a) side section drawing
(b) vertical centerline section image (industrial
computed tomography image)
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Fig. 2 Sensor PCB: (a) sensirion SHTOI bare die sensor
(b) PCB schematic (335 by 210mm) (c) sensor
wire-bonding schematic
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Fig. 3 Sensor PCB insertion: (a) sensor PCB assembly
schematic (b) magnified-view of sensor position
(c) sensor PCB thickness measurement
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Fig. 4 Sensor PCB interface and control
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Fig. 6 Mini-chamber: (a) mini-chamber schematic (b)
saturated relative humidity curves of various
solutions
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Fig. 7 Relative humidity change: (a) contour plot (b)
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Fig. 8 LCD module lamp on condition: (a) temperature
change (b) relative humidity change

A2 Aes 7] o|dde v FH
FE7F eSS g8 4 9l Fig 7 ¥ 8 9
Contour Plot = 80 7] A9 &% % F% HolH
£ MATLAB Z 27139 Contour 7]5< ©]-&3}]
L2 skt

e
|0

3.4 7t sl

71l NE &

e = o
ool AlEdold AYgEE "ojrmyle AE 2
kAT Fig. 9 & = SAHA EH A S &
2 5% dHo|E]S ANSYS APDL & &Hg-alo] A
HHold A 2HoR 83 F e odF B
st} Z}7}o] o] E]i= Table Parameter = A A3} 0.
2 AH7Ee] Ho]E & Linear Interpolation ¥ T} ©]
Fato] AlEHeld Fd A, Hrh Fge A
As Fofsto=x ZAyel AAl e B
PN 7 JE Fez 7|gET

| oA
Mk d Qo AgEE
¥ 4gH0R HaaA

o=

1

ol

ot

sy e o
lo o p
=]

oy
H

= r

b1

N

il I-N i

Al = skl w3 A AT 221

Fig. 9 Temperature contour input(ANSYS APDL)
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