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Study on The Shock Damage Evaluation of TFT-LCD module for Mobile IT Devices
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ABSTRACT

TFT-LCD(Thin Film Transistor Liquid Crystal Display) module is representative commercial product of FPD(Flat Panel
Display). Thickness of TFT-LCD module is very thin. It is adopted for major display unit for IT devices such as Cellular
Phone, Camcorder, Digital camera and etc. Due to the harsh user environment of mobile IT devices, it requires complicated
structure and tight assembly. And user requirements for the mechanical functionalities of TFT-LCD module become more
strict. However, TFT-LCD module is normally weak to high level transient mechanical shock. Since it uses thin crystallized
panel. Therefore, anti-shock performance is classified as one of the most important design specifications. Traditionally, the
product reliability against mechanical shock is confirmed by empirical method in the design-prototype-drop/impact test-
redesign paradigm. The method is time-consuming and expensive process. It lacks scientific insight and quantitative
evaluation. In this article, a systematic design evaluation of TFT-LCD mddule for mobile IT devices is presented with
combinations of FEA and testing to support the optimal shock proof display design procedure.
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Fig. 1 3D model of impact tester and jig
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Fig. 3 The strain gage attached on LCD module

Fig. 4 Jig and specimen with accelerometer
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Fig. 6 Strain curves at center of main panel glass
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Fig. 7 FE-models of small type TFT-LCD module
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Fig. 9 FE-models of small type TFT-LCD module
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Fig. 10 Schematic illustration of impact loading condition

33FEF =

01B].;g og 7&3 TZ =
Az 279 2R A slach} master?] A3 WA
o] o]Folxot HHe) AME IS F Yt gl
A A 2 AFelxs d 249 2 (edge)7t
A2 HAEFHE dAde zHstn g9 HgAe
Ak LS-DYNA3DOA 2 9438l=  automatic  single
surface 7} 5 & AF£3}9T)

rlr

4. H3} 9 g9

FSL‘ ﬂ;i r}'ﬂ'-
S
I
f

o o Of 10 o oft
=
S

oY }F_;
i)
e
o
op
o

e &
R
e
o
Av)
fo

ko

ofi
)
X
e
H1
N

38l hourglassoll W A &)
HOZ Uaix Yok B o 7o
008 1 48

=)
to 1% ko ¥

0

hourglass ol 14 =}
2 yEbytch
Fa B4

o FYRAA X Wate HAES YEY Ao

hA Autel A AT A zhabtime delay)s A3}
2 e Aoz @bl oj= AlPHI A gA
o) A7 vy Ul tiaZeo] Falg e



£ TFT-LCD Rr}t Aoz oj¢ e a7 2t
= Aol diel 2B Aolo] H&Es} A
B Azbel &7 Wl oz stebgch FriA
samde) dg AAE AxRs) wmy 2oy @
(peak value)?| z}ol7} ST Ao Hg oF 33% 5

QE@Q’] 7;‘ T 50%= L}E}/\)\OE‘ “?“ Dtﬂo] %‘73
AFe FAE AFE R A0E spebs|gluh
dEel 277 Aotgozs Hgsa Ao
==
o

ol SuiHol SHE FFLAELE AT &
QrRel A9 AdAR ARNE A0z BYS
pede
300
—=— Experiment
—wsee- Independent-mudet
250 —hl:!:::::u:m";ele
200 -
/Y
5150 i
g |
“w}
1
i
ol ]
%
° e A
N . \ L
0.0 05 1.0 15 2.0

Time (msec)

Fig. 11 X-direction strain at the center of main panel glass
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