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Rise Time Budget, Short Wave 



Example: Spreadsheet Power Budget 



Rise-Time Budget (1) 
• A rise-time budget analysis determines the dispersion 

limitation of an optical fiber link. 
 

• The total rise time tsys is the root sum square of the rise times 
from each contributor ti to the pulse rise-time degradation: 

– The transmitter rise time ttx 

– The group-velocity dispersion (GVD) rise time tGVD of the fiber 

– The modal dispersion rise time tmod of the fiber 

– The receiver rise time trx 
 

 
 

Here Be  and B0  are 

given in MHz, so all 

times are in ns. 



Rise-Time Budget (2) 



Short-Wavelength Band 
Attenuation and dispersion limits on the transmission distance vs. data rate for 
a 770–910-nm LED/pin combination. 

• The BER was 10–9 ; the fiber-coupled power was –13 dBm up to 200 Mb/s. 

• The attenuation limit curve was derived by using a fiber loss of 3.5 dB/km 

• The receiver sensitivities shown in the left figure (8.3) 



Attenuation-Limited Distances for Two Single-Mode Links 

1. A DFB laser that has a fiber-coupled output of 0 dBm at 1550 nm. 

2. At 1550 nm the single-mode fiber has a 0.20-dB/km attenuation. 

3. The receiver has a load resistor RL = 200 Ω and T = 300°K. 

4. At a 10–12 BER a value of Q = 7 is needed. 

5. The InGaAs pin and APD photodiodes have a responsivity of 0.95 A/W. 

6. The gain of the APD is M = 10 and the noise figure F(M ) = 5 dB. 


