
Lighting Up Semiconductor World… 

© Crosslight Software, Inc., Vancouver, BC, Canada, (604)320-1704,  www.crosslight.com 

 APSYS | CSUPREM | LASTIP | PICS3D | PROCOM | CROSSLIGHTVIEW  

Simulation of Hydrogen Ion Diffusion 
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 Importance 
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 Hydrogen Ion Diffusion Paths? 
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 Diffusion Theory 

Diffusion with H-ion (Sh)  loss due to 
recombination with local defects or traps 

H-ion flux density from 
material 1 to material 2 
(segregation model) 

Sensitive to solid solubility (SS).  
H-ion tends to segregate at low SS 
material. 

Diffusion coefficient 
maybe dependent on 
material orientation, 
stress, and proximity to 
boundary  



  APSYS | CSUPREM | LASTIP | PICS3D | PROCOM | CROSSLIGHTVIEW  

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

7 

Contents  

• Hydrogen Ion diffusion for LTPS TFT 

• Models 

• Demo example 

• Summary 



  APSYS | CSUPREM | LASTIP | PICS3D | PROCOM | CROSSLIGHTVIEW  

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

 demo example 
 Hysteresis found in both  

n-channel and p-channel TFT 
Defects/traps are the cause!  
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Ref structure with defects at LTPS 
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Hydrogen ions were initially assumed to be located in SiN and 
later subjected to 20 min diffusion at 400C 
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Assuming H-ions removes/disable defects/traps,  
even a simple demo structure with simplified 
diffusion model is able to predict the correct trends. 
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Summary  

• Sophisticated H-ion diffusion model 
implemented with device simulator as 
preprocessor 

• Directly interact with defects/traps in device 
modeling 

• Without little calibration effort, correct trends 
produce in device demo. 
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Thanks  for your 
attention! 
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