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The residual stress measurement
I . AbStraCt Thestressvaluesshoweda similartendencyfor differencesubstrates In the caseof sputteringof a metal

_ _ _ _ _ _ _ film, it isknownthat the stressvariationpressuredependson the elementweight.
Crack resistance of various transparent insulating films was investigated by ) PEM N A > Y ) PEBESM
measuringthe residualstressof the film usingsimple mechanicaprobe method. Asa S 100 fensie & 100 Tensile
result, the cracking mechanismsof each materials were discussedand now, we S 0 1 = 1
suggest new material,whichis excellentin crackresistance i Compressive & ;gg ] Compressive
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In a flexible display,all of the materialsof these stackedstructuresneedto have flexibility. Generally, -700 20 700 - 210
metalsusedfor wiring materialstend to be soft, but ceramicssuchasinsulatingfilms tend to be hard and -800 -800
crackeasily Whenthe bendingradiusreach11 mm, the cracksstart to initiate first at SiQ bridges,acting B e L ds 20 29 &l 00 05 1.0 15 20 25 30
asinterconnectinglayersamongindividual TFT. Moreover,in OLEflexible displays,ceramicsfilms are Sputter gas pressure (Pa) Sputter gas pressure (Pa)
often used as barrier films for protecting the light emitting organic moleculefrom the transmissionof Fig.3 Therelationship between the residual stress asplttering gas pressure. (Film thickness = 200nm)
water vapor by replacing the film substrate from glass In such ceramic films, crackslead to fatal 4 dual h
deteriorationof function, sothat the flexibility of the film is reallyimportant issueto improve Thecracking - Residual stress
Issue and the stress of the deposited film are deeply related, and severalresearchersdiscussedthe Thermalization /I\ Temperature
relationshipbetweenthe stressand the condition of the depositionon the film substraté?.3l. However, (Sputtergaspressure) Kineticenergy (Heat capacity of substrate)
there isno generalmethodto measurestresson the film substrate (Voltage)
In this study, we evaluatedon the relationshipbetweenfilm depositionconditionsand crackresistance B4 0. . R on L vecuniE R T

for basicmaterials AlQ, SIQ, and ZnQ by measuringthe residual stressesof the depositedfilm using
mechanicalprobe method. As a result, crackingmechanismsf each materialswere discussedand, we Mechanical stress test

suggest new materialwhichhasexcellentin crackresistance . . . : . . .
J9 The compressivestress has little resistanceto inner bending The cracksare likely to occur at grain
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. Fig 4 Optical microscopephotographsof the surfaceof bendingandresidualstress Inthe AlQ, andthe SiQ, no
Substrate @ PET 100pm, 38pm. the film after bending(100x). crackwasobservedwhenthe substrateis PET38u m
*The amounts of oxygen was adjusted according to each taemiectively. -
Measurement of residual stress Deposition Mechanicaktress Hardness Crystalline
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The radius of the film was calculated by formula (1). Compressivetress¢ o mereend) \
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Fig.1l. Schematic imagef mechanical probe method .
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_ Fig 6 Comparisorof depositionrate. Fig 7 Opticalpropertiesof AZOlow n thin film.
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0 - 0 ' 1. Acontrastingcurvewasobtainedandthe residualstresswascalculated
0 2000 4,000 ) 6,000 8,000 10,000 0 500 1,000 i’eSr?Otth’r?:))o 2,500 3,000 3,500 2. It clearlyshowsthat compressivestressis weakto inner bending However,by adjustingthe sputtering
Length um) : conditionsto reducethe residualstress crackresistancecouldbe improved
Fig 2 Curveequationof AlQ, (200nm), SIQ (200 nm) and ZnQ, (200nm) , @) PET1I00u m0.15Pa,b) PET 3. We have succeededn designinga new material which is excellentin crackresistanceevenin 500nm
38u mQ.15Pa thickness
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