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Summary Duobinary detection scheme
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• Low pass filtering of NRZ creates ISI

• 10G filtering of 25G NRZ ISI creates a 3-level duobinary signal– which can be decoded at 
the receiver

• Duobinary detection is more tolerant to dispersion compared to NRZ

• Precoding is needed at the Tx to avoid error propagation at the duobinary decoder

• Dual-rate 25G/10G is very natural with this scheme because 25G is received with 10G Rx 
(Electronic equalizing of a 10G Rx to achieve 25G enables same dual-rate scheme)
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From: zhangdezhi_3ca_1_0317 “Multi-rate receiver survey and analysis”
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From: zhangdezhi_3ca_1_0317 “Multi-rate receiver survey and analysis”
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We want to add another variation on a design of a triple-rate receiver: 

A ”Single APD/TIA triple-rate receiver design”: 25G techniques based on 10G receivers (like duobinary 
(EDB) or electronic equalization (EQ)) enable a TDM-based 25G/10G/1G triple-rate receiver with no 
extra penalty for 10G/1G Public

Feedback on zhangdezhi_3ca_1_0317 “Multi-rate receiver survey and analysis”
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“Real-life parts: enough sensitivity margin observed for 1G 
signal, burst mode TIA can be optimized and operated for 
10G.”
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Single APD/TIA design uses same optical front-end for 10G as well as 25G, so there is no degradation 
of 10G and 1G receiver sensitivity like in the case where you use a 25G receiver for all 3 rates
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Single APD/TIA design uses a single 10G APD/TIA for all 3 rates, so no additional rate_select signals 
are needed relative to a 10G/1G dual-rate receiver

Feedback on zhangdezhi_3ca_1_0317 “Multi-rate receiver survey and analysis”
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The single APD/TIA triple-rate receiver uses 10G burst mode APD/TIA parts for 10G as well as 25G, so 
a 25G BM TIA is not needed

In the single APD/TIA triple-rate receiver design the analog front-end ICs can be 10G for the 25G rate

Public

Feedback on zhangdezhi_3ca_1_0317 “Multi-rate receiver survey and analysis”
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• ER_10G = ~6 dB

• ER_25G = ~4.9 dB

• 5.5 dB penalty for 25G EDB (~0.5 dB due to ER)
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25G/10G dualrate OLT receiver
Experimental results

10G NRZ 25G EDB
ONU 1 ONU 2

Dual Rate OLT BM Receiver

10
-1

10
-2

10
-3

10
-4

10
-5

10
-6

10
-7

10
-8

10
-9

B
it
 E

rr
o
r 

R
a
te

  
[-

]

-32 -28 -24 -20 -16

Received Optical Power [dBm]

  25G EDB DML

10G NRZ and 25G EDB
with 10G APD receiver

 10G NRZ DML



9

• We proposed a triple-rate receiver based on one 10G APD/TIA to be added to the listed schemes in 
zhangdezhi_3ca_1_0317 presented at the Vancouver meeting

• A dual-rate 25G/10G receiver is very natural with EDB because the 25G rate is also received with the 
10G analog frontend (Electronic equalizing of a 10G Rx to achieve 25G enables same dual-rate 
scheme)

• Also a triple-rate 25G/10G/1G receiver can be implemented using duobinary or equalization of a 10G 
receiver without extra sensitivity penalty relative to a dual-rate 10G/1G receiver

• 10G analog burst mode front-end parts can be reused for 25G, no 25G BM TIA is needed

• We measured 5 dB penalty (assuming same ER) between 10G NRZ and 25G EDB for a 25G/10G dual-
rate receiver based on 10G APD/TIA, illustrating that no extra penalty occurs for 10G

• No extra rate_select signal is needed to switch bandwidth for 25G, because it can use same analog 
frontend as 10G
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Conclusions




