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Studies on fatigue failure of flexible thin film materials
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Northeastern University, Shenyang 110819, China)

Abstract : In this article, the selection of thin film materials, failure mechanism, mechanical properties test method and fatigue

failure are reviewed. The influence of tensile bending on the microstructure of the film and the initiation, electrical properties,

expansion and saturation of microcracks were analyzed. The effects of film material, grain size and film thickness on the fatigue

life of thin film were summarized. On membrane surface, along the thickness direction and control of fatigue crack was discussed.

It is shown that the future studies on mathematical modeling and film fatigue experiment need to be combined together for better

results.
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Table 1 Effect of bending on inorganic film resistive switching characteristics
FAERENE | N TR WAMEYT | AR TR FFXL H BEL S 1 ik
PI Cu TiO, Hpas 10mm 1000 100 Cw/TiOyW i ; Hop bt wilk 8
FRHIIE | Cu InGaZnO WA 10-5mm 10° 10° S L AR A A 9
PI TaN | GeOx/HfON o 30-9mm 10° 9 x 10? TesM 10
YAMEIE | TaN TiOy/GeOx HEs —_— 10° 30 bR-Al 11
PES 1TO Zn0 has 20-50mm 10* 100 e IR i BELES 12
PES Al Ti0, Hh 11-71mm 10° 100 e T REL A i BELAS) R R 13
PET Al Alqy/ZnSe N AN 14mm 15 1.9x10° PP A AN 14
PI Al Zn0 HME 20mm 100 100 JCRER 15
PET Cu Gd,0, o 20-2mm 10* 10° ERECINERTZN 16
PET ITO Zn0:Mg HEs 20mm 1000 —_— FZI (10mm HELFH I8N 17
PI Au Zn0 NWs HMEg 20mm 100 Tk Tk 18
PET ITO NP WO, o 5.53mm 1000 10° Tl 221 19
PET SINW | ALOYZnO AN 11.3mm 1000 — JeH ARk 20
x2 TR EVNEEEEETHERIG
Table 2 Effect of bending on organic membrane resistive switching characteristics
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PET Ag PVOH-ZnSn03 P 15mm 1500 — JCH 2B Ak 23
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Fig.1  Schematic system for a typical flexible stretching device
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Fig.2  Physical models of (a)inside and (b )outside bending
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Fig.3 (a) Mechanical stress vehicle used for the successive bending
test; (b) flexible electronic testing setup structure, and (c) flexible

electronic testing setup structure
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Table 3 Bending effect on the resistance of flexible electrode
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