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Goals

To assess the theory and calculated simulation Fixed Gain vs. 
Variable Gain parameters of single TIA for 10G and 1G in Dual 
Rate Burst Receiver
The simulation has been done by Excel sheet 
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10GEPON TIA 



P M C - S I E R R A

5 IEEE 802.3av Portland, Oregon        January  2008

TIA Parameters 

The primary function of the TIA is to convert the small current, from the 
photodiode, into a voltage while adding as little noise as possible to the output 
signal

TIA is characterized by several parameters:
- Transimpedance Gain
- Input Referred Noise
- Bandwidth  

One of the main “problems” of the TIA is the trade-off between Gain, Noise and 
Bandwidth
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TIA – Input Referred Noise 

The ultimate limitation on the Optical Receiver sensitivity is the Noise
The noise includes the Photodiode’s Shot Noise and the noise added by the TIA
The major noise sources are the Feedback Resistor and Voltage Amplifier 
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Burst TIA Gain Parameter - Different for 1G and 
10G? 

In order to optimize the performance of the TIA in both 1G and 10G we need to 
support Variable TIA Gain

Gain can be varied between 1G and 10G bursts by changing the feedback resistor  

In order to analyze the impact on TIA performance in 1G, we need to calculate the 
SNR of the TIA

APD TIA 
optimized for 10G 

Source 1:
1.25Gbps 8B10B Coding 

Source 2:
10.3125Gbps 64B66B Coding 

1.25Gbps LIA

10.3125Gbps LIA
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Simulation Method  

Excel sheet is used containing optimal parameters for 10G
The Excel sheet divided into 2 main categories 

- Photodiode – APD
- TIA

The important parameters in this model are:
- Optical Input Power
- Feedback Resistor Value
- TIA Output Voltage Amplitude
- Bit Error Rate  
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An Excel Sheet for optimized 10G TIA   

An optimized 10G parameters have been used
The main parameters

- Input Power: [-25dBm]
- Feedback Resistor: 1KΩ

The results of this scenario 
- TIA Output Voltage: 20mV
- Bit Error Rate: 1.8E-13 
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Optimized 10G with 1G Signal   

In this case, we assume that 1G packet is coming with an optical input power of -30dBm
The Feedback Resistor remains as was for 10G 1KΩ
The results

- The TIA output voltage drooped to 6.4mV!
- No LIA which can handle such a low amplitude level
- BER goes down to 4.5E-03!
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Optimized 10G with an adaptation to1G Signal   

In this case, the Optical Input Power remains [-30dBm] 
The Feedback Resistor changed to optimum value for 1G 10KΩ
The results are:

- TIA Output Voltage level is 64mV 
- Bit Error Rate: 2.5E-12  
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Conclusion

By the Excel sheet we showed that using optimized 10G Dual Rate 
Receiver with TIA fixed feedback resistor the performance decrease 
dramatically when receives 1G traffic
In case of 1G the BER becomes 4.5E-03
But when using a variable resistor instead of fixed resistor, the 
performance significantly improved from 4.5E-03 to 2.5E-12  
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