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Abstract The failure of display modules in cellular phones due to drop impact depends on the materials,
stiffnesses and shapes of the phones. In the early development stage of cellular phones, the behavior of the
display modules due to drop impact is tested using jigs where the display modules are installed. In this study,
jigs of cellular phones for drop impact test of OLED modules were designed. The material, thickness and
number and orientation of ribs were considered as design variables. Jigs were designed in a way that responses
of modules due to drop impact were similar to those of modules in cellular phones. The maximum principal
stresses at the upper glasses of modules were considered as responses, which were analyzed using a commercial
software ABAQUS/Explicit. The drop impact analysis at the height of 1.5 meters showed that the responses of
OLED module in the developed jig were in a good agreement with those in cellular phone.
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[Fig. 1] Current jig for drop test of OLED module
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[Table 1] Thicknesses and Young’s moduli of constituent
parts of OLED module

T 77 (mm) | €A (GPa)
Polarizer 0.2 24
Glass(Top layer) 0.4 73.0
Glass(Bottom layer) 0.4 73.0
Poron 0.2 -
Bezel 0.2 200.0
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[Fig. 4] Constituent parts of a cellular phone under
development
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[Table 2] LMPS on the upper glass of OLED module in
current jig
HopEF | o] 5 X37|(MPa) | 7|EATL(MPa) | 22 (%)
Head 161.4 260.8 61.6
Tail 222.8 241.8 8.5
Top 1322 96.9 267
Bottom 5334 86.2 -83.8
Side 229.7 66.2 -71.2

" LMPS: the largest maximum principal stress
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[Table 3] LMPS on the upper glass of OLED module in
new jig No.l
gepyg | CIREAT I LN oz )
Head 161.4 155.1 -3.9
Tail 222.8 61.8 -72.3
Top 132.2 55.4 -58.1
Bottom 533.4 39.9 -92.5
Side 229.7 61.2 -73.4

" LMPS: the largest maximum principal stress

4.4 JHE X|1 No.29| AA| A sia ZAnt

N AL No.19] 42 Eo17] fiste] F Aol
of F2tel 2 XAt (Side Support)yE A|ASkAL 2
Alo|28) 27|15 F7HAI7]= W R A7 AL No2&
AAsEATE [T18 7] &5 AlelA S o] FHE A A
A R Alo|A Aehie] dRulE AR XA (Top
Support) S FAFSHCE. QF Alo]20] shhilo= A
2 k= M- XAt (Bottom Support)E F-2F5HATE U
3ol FAl= Imm=E §FA sF3iTh

N AL No.2oj| 4] 2|22 9 Alo]A FAE 27
A &R AolA FAE 2.0, 1.5, 1.2mmE HI}A|7)
WA got sjas skl siadne] sk, A
AL No.29| &Ji Ao|a FAE A Sp& o543}
7] SiA Aot o fAakskRlch AR Aol AR A
AL No.29| FAE 1.2mmEch ¥ 27| fashe A
E7FsstH FAZE YR ol A9 4 AlFelA ¢
5 Ale| 7L wE o QlTh whEhA] QR Alo]A T
£ 12mmz Z2AsIch ™ AL No2& o83t 34
2SS £ 40 st

M AL No.29) 34 Aih= Head 32 34 4
= Aot mE A KT No.19 s Azpech
o RS & 4 Aok Ty A A No.29

g st Alel 39 ghol vl Aee &

-

%9
ATk, A OBl BAE mEC] 49 e

% 2

A

T =

wo] o] 5slot WS Sha GOk, A7 No2 U
=]

u

= HA

2
=
=
)
rr
H
i
1o
o
o
[
N
o
3
o
i
2
o
o
E
rr

2467

External Case (Carbon/Epoxy)

Bottom Support (St.)

Sliding mechanism

/ Lid (AL)
Bottom Support (St \

Bolt

Cushin Pad
(Poron)

Core(Al)
[a2! 7] 71 A No.2
[Fig. 7] New jig No.2
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[Table 4] LMPS’ on the upper glass of OLED module in
new jig No.2
sepg | CTREET IR LN oz ()
Head 161.4 87.0 -46.1
Tail 222.8 212.9 -4.4
Top 132.2 70.7 -46.5
Bottom 533.4 69.2 -87.0
Side 229.7 70.1 -69.5

" LMPS: the largest maximum principal stress
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[Table 5] LMPS" on the upper glass of OLED module in

new jig No.3 (unit: MPa)

7f%F A1 No.3

TEEEEES

yepyar | oS

SO | Ay [hRe R | stee s | shee] s 2w
27) 370 47) 370

Head 161.4 853 159.6 151.7 159.6

Tail 222.8 244.8 236.6 252.4 247.3

Top 132.2 99.2 151.9 136.5 92.4

Bottom 533.4 81.5 473.6 79.2 68.1

Side 229.7 97.9 271.7 107.8 115.8
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[Fig. 9] Maximum principal stress (MPS) at the center of
upper glass of OLED module. Head direction
drop
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