
Exercise 1 week 4 

You want to measure the optical decay of a quantum dot sample. For this purpose you are using a Silicon 
pin photodiode which you hook up to a 50 Ω oscilloscope. The diode has an intrinsic region that is 25 µm 
long, the diameter of the device is 1 mm and you are applying 5V in reverse bias. You excite the quantum 
dot with a repetition rate of 170 MHz (period 6 ns) and collect the quantum dot emission on the 
photodiode. A snapshot of the trace is shown in figure 1.  

a) Clearly the decay is biexponential. What is the decay time of the fast and slow component? 
b) Based on your knowledge of the response time of the photodiode; do you think these decay 

times represent a true process or could they be measurement artifacts?  
c) How could you improve the measurement? 

For these questions you might need some material data which you find on the back. 
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Drift velocities for Silicon, assume electrons and holes have the same velocity 


