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Doped Semiconductor and PN junction 

PN Junction Diode 
 

Bipolar Junction Transistor 



2 mechanisms of light emission in 
semiconductors 

Spontaneous Emission Stimulated Emission 

When placed between 2 mirrors, only light 
on parallel direction will be amplified 



Laser Diode and Transistor Laser 

Current blocking 
layer 

AlGaInAs active region 

p-side 
electrode 

n-side electrode 

Laser Diode: 
 can give signal only through 

current modulation 

Transistor Laser: 
 can also give signal through 

voltage modulation 



Result from Measurement 

Unexpected ‘Giant Pulse’ 
was observed 
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When voltage between collector 
and base is changed, the output 
power also changes by 0.5mW 

Transistor lasers are placed on board like this 



Measurement and Calculation on Data 

Data collected from 
measurement was calculated 
by excel for verification  



Matlab Simulation using Simulink 

When the data were correct,  
values from data were put into Simulation. 

Giant pulse 
generated 
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Places I visited 
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