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Abstract: A novel 5/10-Gb/s burst-mode receiver featuring instantaneous (0-bit) phase acquisition 
for any phase step (±2π) between packets in GPON is demonstrated. Our design is based on an 
oversampling local oscillator and a phase picking algorithm. 
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1. Introduction 
 

Gigabit-capable passive optical networks (GPONs) are an emerging multi-access network technology that 
provide a low-cost method of deploying fiber-to-the-home. Fig 1(a) shows an example of a GPON with our work in 
context. In the upstream direction, the network is point-to-multipoint: using time-division multiple access (TDMA), 
multiple optical network units (ONUs) transmit bursty data to the optical line terminal (OLT). Due to optical path 
differences, packets can vary in phase and amplitude. To deal with these variations, the OLT requires a burst-mode 
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Fig 2. (a) PLR and BER vs. signal power. (b-d) PLR vs. phase step. (e) Burst-mode penalty. (f) Preamble length penalty. (g) PLR vs. CID 
immunity. (h) Measured input and output waveforms. 
 

acquisition time, as demonstrated in this work, more bits are left for amplitude recovery, thus reducing the burst- 
mode sensitivity penalty. Alternatively, with the reduced number of bits, more bits can be used for the payload, 
thereby increasing the information rate. 

To determine the burst-mode penalty of the receiver, we plot the PLR as a function of the received signal power 
in Fig 2(e). The PLR performance of the CDR sampling continuous data at the bit rate with no phase difference is 
compared to the PLR performance of the BMRx sampling bursty data with a worst-case phase difference, ∆φ = π/2 
rads. Both measurements are made for a 0-bit preamble. We observe a power penalty of less than 1 dB due to 2× 
oversampling and the phase picking algorithm. If there does exist a worst-case phase difference between the 


