
High Speed Devices – Hand In 1. 
 

You will model the band profiles of three devices using a freeware Possion solver, 1D Poisson by Greg 

Snyder. You can get the program from the course page or from http://www3.nd.edu/~gsnider/ (for Mac 

or Linux versions). Make sure that you use the materials.txt file from the course page .zip.  

1) Model an In0.53Ga0.47As/InP p+N junction with Na=1×1019 cm-3 and Nd=2×1017 cm-3. Create two 

plots: Ec,Ev, and EF, and one with the total charge . Compare your modeling results with the 

analytical expression for xNO,xPO and Vbi. 

 

2) Model an In0.53Ga0.47As n/n+ junction with Nd=2×1017 cm-3 and Nd=5×1018 cm-3. Create two plots: 

Ec,Ev, and EF, and one with the total charge .  From the two plots – explain the shape of the 

band profile. 

 

3) Model an InP/InxGa1-xAs/In0.53Ga0.47As HBT, with NDE=3×1017 cm-3, NAB=5×1019 cm-3, NDC=2×1017 

cm-3 and XB=30 nm, with and without a base quasi electric field (InAs has a small band gap than 

GaAs!). The quasi field can be introduced by a proper grading of the base layer. Plot the band 

profiles for both HBTs in the same graph. 

Email a pdf to Aein.Shiribabadi@eit.lth.se with the plots and answers to questions 1-3. Deadline is 7/2 

23.59. You can do the simulations in a groups of two. If you have any questions about running the 

program you can ask Aein. 

 

Quick instructions to 1D Possion: The program runs as a text based terminal window and is very user 

friendly. The program takes .txt files as input, and generates a .txt output file. The following code 

models a p+N junction, and is quite self explanatory. You can use the pndiode.txt file included in the 

package as a starting point. 

 

# p+N -junction 

  
surface ohmic   v1 
InP t=1000 Nd=5e17 
InGaAs  t=300   x=0.53 Na=1e19   
substrate 

  
fullyionized 
v1 0.0 
temp=300K 
dy=10 

 

Note – the layer thicknesses are in Ångströms and dy sets the grid spacing. For a graded layer, simply 

replace x=0.53 with the graded region, e.g. x=0-0.3. You need some sort of graphing program 

(matlab, excel etc.) to plot the band profiles.  
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