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Abstract: Mobile devices need to be lightweight and are aiming for a large screen at the same time. To
realize this, devices with foldable displays have been released, but it is difficult to reduce weight due to
complex and large-volume hinge mechanisms. If it is lightweight and convex, a mobile device with a large
screen of about 8 inches can also be carried comfortably in the back pocket of the pants. In order to realize
a convex-deformable mobile device, a special frame structure is required. If the frame structure has a positive
(+) Poisson ratio like ordinary materials, it is rather disadvantageous for carrying because it is deformed into
a horse saddle-shaped back curvature when bent in the pouch. This study aims to realize a new large-screen
mobile device with improved portability by developing it and enabling convex deformation.

1. 2

Mobile deviceZ} HE AXHEA JFHAAES 7/IA387] 93] Display= Curved -> Flexible —->

StretchableZ R = o] g}, sHAgE oo &3} Device?] A= Tuslr] wiLol Ful Aol Al
AEo BHES 7T},

71E9] FAES w3S w T ok O] anti-clastic curvature® WE3}7] wlFol] AlA|e] 2w}

sbA] grol mutd 7]7lo) AR&etr] FA st ARt §9 FolFH|E 7,%% auxetic A=l A9 &

3o thsle] HFE U Synclastic curvature® W3}, o]= A1A FHI} HA}SFe] Stretchable

displayel #-8&7}53ttt.
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(1) Two—piece sandwich panel A7
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(1) FEA %13}

two-piece model FEA Z 3}

A A Ada o] HA Zolel 180mme] 5%¢! Imme] WS FAT).
Egxet Ao BEAL e Azol7] ufito] oty F ol o] Po] FEAS A& t).

Fol&H](n) FA=(E)
0.3 600MPa
Tablel. JAFAS AlH =4

€xx eyy n(3Zo}lsH])
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Table2. FEA =22 <123 2}

FolEHlE AIgh -0.789°] 0},
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» Load-Displacement ZL#ZE v gL wf 2T NAL v]=sA RIS 3
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3.1.2 Curvature Ratio

k-2l Ak sk kg
A A A PCB+& 7+ A PCB+Chip(¥l ¥ 7) PCB+Chip+= ¥
il 110. 3mm 121. lmm 138. 2mm 131.8mm
= 183 .3mm 205. 2mm 243 . 9mm 240. 2mm
S EH| 0.602 0.590 0.567 0.549
Table 4 Z} A]¥ 2] Curvature Ratio
= Curvature Ratio(S&H])E= U4S AME
. AW A SA S FERH
&mmmﬁmw—%ﬁﬂﬁéﬁlgg%%

» Curvature Ratio(FEW)E FAS A3} Al FiFol wal Hol 0.602004 A 0.5499] Fko] o
gkom oF 10%2] zto]E H.GITEH.
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3.1.3 Flexural Rigidity(N*m™2)

X} -],H a A} ‘],1:1 a %6‘]—%a }\]_']_1:1 a
of Of Of -
© ° PCB+Chip(¥] & ¥l 7 °
A A PCB+3- 7] A ) PCB+Chip+ &
Flexural
C 0.003352 0.004414 0.006242 0.009852
Rigidity

Table 5 Z} A|# <] Flexural Rigidity
Flexural Rigidity® Tha2& ARE

Flexural Rigidity = MX p [N + m’]

» Flexural Rigidity(w&8AdA)o]l S5 wal=d o] %ol FQsit),
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Chipe] wldS WAsta Z”H7HA] APASujo] 5387342 0.0098522 71+ Zitt.
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3.2 AFAE

| Poisson's Ratio | -0.938 | [ Poisson's Ratio [ -0.641 | | Poisson's Ratio | -0.96 | [ Poisson’s Ratio | -0.611 |

Poisson’s Ratio | -0.350 | ] Poisson’s Ratio |
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