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Study on Shock Resistance Design of TFT-LCD Module
using Explicit Impact Analysis
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Abstract © TFT-LCD module with thin, small and layered structure makes its shock analysis very difficult and
complicated. As TFT-LCD becomes more thinner, it is more difficult to assure its required shock resistance.

Recently, the drop/impact simulation using the commercial explicit dynamic analysis software such as LS-DYNA3D

is actively applied to assess the shock characteristics of TFT-LCD. In this study, the effects of analysis parameters

and design modifications in the drop/impact simulation are carefully studied. The reliability of the present analysis

results can be assured through the experimental verification.
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Fig. 1 Exploded view of 18" TFT-LCD module
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Fig. 2 Simplified finite element modeling
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Fig. 3 Schematic shock test configuration
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Fig. 4 Region fixed to jig and hook modelling
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Fig. 5 Shock acceleration profiles
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Fig. 6 Global energy distribution according

to acceleration profiles

— Automatic Nodes to Surface
e Constraint Modes to Suface
0. e Wi W Susfacs
‘ e Buyrface to Surface
5000
E 8000
z
% 4000~
2
é 3000 -
E 2000-
2
E 10004
£
oo0 a1 #.02 0 o

Tirme {sec)
Fig. 7 Internal energy distribution
according to contact types

4. siA Ha A AHS

Fig. 8& W43 A FE ¥ 59msecil A9
LCDe W wHFola, Fig. 95 A 220G/2msec
T3 Al LCDY WY Eg ARzlo|th o] o &)
AelAE LCD AW 7t 10mme]s 9] Hes
7% 2TmsecE, AP & HUWHSY 11lmme
7] 23msecst AF3] A ARE €&
ATt

Fig. 102 AWY3} Algo)A] A= LCDY 4
A e} RGeS HAF T itk Fig 112
AA GaAgolA mhio] ASE YA
LCD Zt steE dhHw s noFn 9t} Fig.
129} Fig. 13& Ztzt w3t Auyst A #A
3l Fig. 119 ©adAe Z EE9 HYE B
qF3 gty FEES JUF < HAEE5E LCD
o} AR Aw Apold] FEo| HAFH, o] AF
LCDY &4 7FeAel 58 &A% F Utk

_26_



Fig. 8 Deformation of LCD in backward

drop direction at t=5.9msec
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Fig. 9 The photograph of the deformed LCD at
220G/2msec backward drop test

Fig. 10 The photograph of LCD damages
at 220G/2ms forward drop test
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Fig. 11 Sectional shape of LCD
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Fig. 12 Section deformation plot in the

backward drop direction
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Fig. 13 Section deformation plot in the

forward drop direction

7] 93 =g E=o) 1% sj= B (Fig. 14(b)),
AR MY S Basr] 9% 2R FE
(Fig. 14(c), 18]x o|gyAE H% ¥4
2 WA (Fig. 14(d) 53 2 44 ¥739
< Fig. 159} 16914 Aoxstct 43} dA) o
g AuRY @l FEEUS 2 Wae
A skl LCDel 2AeteE Uiy Wy oy
a7le %39 ogs AT A% 3 El
BHET 5-7% %A YeRGoH, 45 A
HolE W3 A% 33 g Hio] HiF 3
A% ZAA Vet o|2RE, T3 AZAxAN



Global internal Energy
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Fig. 16 LCD internal energy distributions
in 220G front impact
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