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Minimum Elastic Energy 

Stress Method in CSUPREM 
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Stress Interface Layer 

• Interface layer has lattice constant 𝑎1 < 𝑎0 < 𝑎2 
which creates strain 

• Stress algorithm to find minimum elastic 
energy in entire structure 
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Algorithm 

• Assume interface layer is 
composed of 𝑁 separate 
interfaces of thickness 𝑑, with 𝑎0 
varying for each interface 

• Use a grid of 𝑀 possible values 
for 𝑎0 in the allowed [𝑎1, 𝑎2] 
range 

• Compute strain energy for entire 
structure for all 𝑀 ×𝑁 
possibilities 
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Syntax Example (1) 

option quiet 
# 
# nitride on silicon example 
 
    line x loc=(-10) tag=l 
    line x loc=-2.0 spac=0.2 
    line x loc=0 spac=0.06 tag=m 
    line x loc=2.0 spac=0.2 
    line x loc=(10) tag=r 
  
    line y loc=0 spac=0.06 tag=si 
    line y loc=2 spac=0.2 
    line y loc=5 tag=b 
  
    region silicon xlo=l xhi=r ylo=si yhi=b 
    bound expos xlo=l xhi=r ylo=si yhi=si 
    initial ori=111 
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Syntax Example (2) 

 
    deposit nitride thick=0.02 div=2 
    etch nitride left p1.x=0.0 
  
#    material intrin.sig=1.4e10 nitride 
  
#    stress temp1=1000 temp2=1000 
 
    material silicon latt.cons=5.4307 
    material nitride latt.cons= 7.6015    
    stress temp1=1000 temp2=1000 model="min.elastic.energy"  times.try=30 interface.thick=0.15 
  
#    plot.2d bound x.mi=-2.0 x.ma=2.0 y.ma=4.0 cl=f 
#    select z=Sxy 
#    contour val=-3.0e7 
#end 
struct out=exp8.str 
 
  
 

Lattice Constants 

Stress Model 
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Model Output 
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Results 
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Results (2) 
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Results (3) 



  APSYS | CSUPREM | LASTIP | PICS3D | PROCOM | CROSSLIGHTVIEW  

©2020 Crosslight Software, Inc., Vancouver, BC, Canada   www.crosslight.com 

Thanks  for your 
attention! 
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