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ABSTRACT 

This research gives an introduction on AMOLED peeling technique. It includes the 

methods commonly used by the industry, and the FlexUP technique introduced by the 

ITRI. Through the introduction, it helps explain the technical difficulties associated with 

the FlexUP technique. This includes: delimitation, curl and corner phenomenon. 

Furthermore, FlexUP is a technique solely rely on breaking the de-bonding layers (DBL) 

in order to peel off the AMOLED, this leads to the mechanical behavior of de-bonding 

layers become one of the major focus in this research. 

The research exams the effect of residual stresses on FlexUP technique by using 

two different theories for mutual authentication. Theory one includes the effect of 

residual stresses in the energy release rate, while theory two provides the distribution of 

residual stresses along the thickness of the specimen. Both theories require information 

of the deflection of the cured specimen and the radius of curvature or curvature through 

the experimental measurements.  

The research establishes the FlexUP model through finite element simulation 

software Abaqus, and uses the cohesive element to analyze the mechanical behavior of 

the de-bonding layer (DBL). The traction separation law is used to realize the damage 

of the DBL. In additional to that, displacement control is used to simulate the peeling 

process. By following the above procedures, we can conclude the residual stresses do 

not affect the peak value of the peel force. Besides, we can discuss the effect of 

parameters on the energy release rate and the influence of the residual stresses on the 

interlaminar stresses.  

 

Keywords: FlexUP, residual stress, delamination, cohesive element, energy release rate 
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(Laser Lift-Off) [4]

UV AMOLED (Industrial 

Technology Research Institute, ITRI) (flexible universal plane, FlexUP)
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EPLaR [6] 

Com. 1 Clean the glass substrate. 

EP. 1 
Spin-coat a polyimide layer on the glass substrate. 

Fully cure it and passivate with a thin layer of SiN. 

Com. 2 Make a TFT array on the glass substrate. 

Com. 3 Cut the glass substrate to form individual displays. 

Com. 4 Laminate an electrophoretic foil onto the TFT array. 

Com. 5 Attach driver electronics to the glass substrate. 

Com. 6 Test the fully working display. 

EP 2 Laser release the polyimide from the glass substrate. 

Com. 7 Package the display in a display module. 
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TFT AMOLED PI  

3.1
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[24] d l

crack length
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Degree of curvature X-displacement

(mm) 

Y-displacement 

(mm) 

3 0.955 0.001 0.025 

15 4.775 0.022 0.625 

30 9.549 0.147 2.494 

50 15.915 0.655 6.900 

75 23.873 2.173 15.400 

130 41.380 11.049 44.938 
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Material Al Fe 

heat capacity at constant 

pressure(J/kgK) 
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thermal conductivity(W/mK) 160 76.2 

coefficient of thermal 

expansion (1/K) 
23E-6 12.2E-6 

density( 3
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m ) 2700 7870 

E(GPa) 70 200 

Poisson’s ratio 0.33 0.29 



 

 27

(a)                                (b) y  
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Case 3(prestress) > Case 4 > Gmech > Case 1 > Case 2
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