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ABSTRACT

Anti-shock performance is one of the most important design specifications of TFT-LCD modules. Since they are
adopted for major display units of many mobile applications such as lap-top PCs, cellular phones, and palm pilots, they
are able to accommodate and endure high level transient mechanical energy inputs. For the reasons, not only the LCD
unit manufacturers but their customers like PC makers perform a series of strict impact/drop test on the units. Currently,
designers are mostly relying on their own trial-error based experience for the anti-shock design. Thus those designs
depending on only experience may result in disqualification from the drop/impact test during final product evaluation.
Those shock failures of any new designs are prohibitive for both LCD and PC manufacturers. In order to avoid this
problem, many designers are focusing on the development of computer-aided design tools that is directly connected to
shock simulation capabilities and then shock-proof design cycle time could be significantly reduced. Development of an
integrated CAE system for the shock-proof design is presented in this article. At every stages of the development of
present work, practical industrial applicability and mass production feasibility are seriously considered and tested so that
the system is to be used in the LCD design engineering field.
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Fig. 1 FE model of 14.1 " TFT-LCD assembly

Fig. 2 Schematic illustration of impact loading condition
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Fig. 3 Impact acceleration curve
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Table 1 Natural frequency

Natural frequency (Hz)
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620 160 590 620
856 222 837 856
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Fig. 5 FFT result for strain X-direction strain at the lower
region of top chassis

1.5

— By,
—FEM

P A% SN
oo

L4
"~

4

Nownalized strain

[
»

° .002 0.004

Time (Sec)

0.006 0.008

Fig. 6 Comparison of the X-direction strain at the lower
region of LGP



AP, A FAE, AR, 29

()

HA A, oldd : I3 QYEeeA 214 A9X

32LCD mide| &4

TFT-LCD 289 24 HF FoAA HAdg39
9yo] 71 & BHEL LcD Hdolt} LCD Y
A 7t & o] S E FEE LeD Y
s FARo|tt o] R Hu$FHL gIMPaR
g AjAY FEZT 70MPag Z 3t HA T
9 7}5Ae] Qe Aoz ddEnh ® AN A
49} viA7tA2 LCD 99 o|go] At &
Ztoll Hol $o] wASY, LCD A & AjAl
7t A AT F JA=F AAE HAsE oy
3 EAE 28 5 Y& Ao v}

4. UEAY & et 88 CAE
Al2H )R

B =ZJAe TFT-LCD REY £A&AH7)
9% B3 CAE A%, LIAS(LCD Impact
Analysis System)E 70243 Ath. LIAST AAA %
43 CAD HlolHZEH ZAHAE A3 f3a
2%& AFo 2 Z443ta, LS-DYNA3IDS A8t
o A EHolAE 3 3 F AAAMIAE AF5st
71 98 A"t {f@arWe] AF AXE
314 MSC-PATRAN""S] A E(joumal) Y 7%
& ol&3dth LIASE GUIEREE H&3s
Microsofte] Visual C++%2 ZAAF o, Al&2E=
HAE 44 dFTe Jd¥ggeEn FAHNE
Fgsa HHAAE ATz AHIAY  IEF
At

=

=

4.1 AESHeteLy MY Jn2F

3o Fr)o we}t A A|3ke] AAHE
drde] HEd AY, BANAE Fx HA
A%E 7A€ F A 8429 IV FAHA
el B =RoA L Fig. 7 o Yepd ule} Zo
WA Zold wet WA AARHE <]F3,
ANARS FZFo A A HEES A5
a8 gl FE8AT AREHEE AF 84
A duEE TR ol B3 AT
Foxz 24377F AYAA ZAY FopA A&
334E A% & A=F s

42 SEA2H e 7o
Fig. 8 2 LIAS € o8& AA Z&X(flow
chart)E VERA Aotk dAZE WAE 24 b

139

°o|H & o] &3t 2L HIFaiTE PAHstol
g B3 FAANE A olst 2 AAE
&l 8 95 A9t 4E grtA] wE
g3lch, LIAS & Fig. 9 9 el @Axal7(pre-
processor)¥ F3#8 4 A solver =8 Ay
(servenZ  TAIStE, A€ FTP(File Transfer
Protocol)®} @Yl(temet) Z5S o]&3] HIste ol
ELA 7bk Alx"loz FAEGT weha A
AE WEe] CAE 213 g AXT dart gle
o, T3 CAE A¥ H&E A3 Hxe AQdw
T2OP YRAHLE XNANEF Fo2H AL
Wod# CAE T2 84S T a2
391t} Fig. 10 & LIAS 9 Z7|stHo® 7} #4
TEEL 53U REEZ MUY d99 oA

%1% 7hsshl sk

=

Fig. 8 Flow chart of impact damage evaluation using
CAE system
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Fig. 9 Structure of impact damage evaluation integrity
CAE system

Fig. 10 Main window of LIAS
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Fig. 11 Import module of LIAS
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