Comparison of EMC
Performance vs.
Modulation Schemes

February 12, 2014
Shaoan Dai, sdai@marvell.com

Marvell

IEEE 802.3bp 1000BaseT1 Task Force PHY Ad Hoc— Feb. 12 2014




Contributors & Supporters

Contributors

Meng Zeng, Marvell Zhenzhong Gu, Marvell Shaoan Dai, Marvell
Peter Wu, Marvell Kok-Wui Cheong, Marvell
William Lo, Marvell Christopher Mash, Marvell Alex Tan, Marvell

IEEE 802.3bp 1000BaseT1 Task Force PHY Ad Hoc— Feb. 12 2014




Agenda

Objective
= To study the transient BER performance under the BCI test
during the induced interference for PAM2 & PAMS3
Simulation
= Time domain simulations

= EMC considered in the simulations

= Immunity: Mode Conversion, BCI current to the Interference
referred to input ratio: 1mArms vs. 1mVpp

= Emission: TX PSD Mask
Different Launch Voltage applied to PAM3 simulations

PAM Modulations Comparison
Conclusions
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Transient Performance vs.
i Modulation Schemes

= Modulation Scheme Comparison
= Comparison of PAM2 and PAM3

= SNR requirement (BER of 10™-10)
= 15.9 and 20.2 dB for PAM2 and PAMS3, respectively
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PAM2 vs. PAM3 Performance
Comparison

= Simulation Setups & Assumptions

= 1.1Gsps and 694Msps symbol rate for PAM2 and PAM3
simulations, respectively

=Zero dB SNR Margin to the target SNR with the assumption of
5dB coding gain

= Assuming 1mArms BCI current to 1mVpp referred to input
= PAM2 Output Voltage before the TX PSD filter: 1Vpp
= PAM3 Output Voltage before the TX PSD filter: 1Vpp and 1.4Vpp
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Transient BCI Performance vs. Cable Length
Comparison on Modulation Schemes

= 200mVpp referred to input equivalent to BCl 200mArms
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BCI Performance vs. Cable Length
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TX PSD
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| Conclusions

= The performance of 15m at 25°C is close to that of
10m at 125 °C

= PAMS3 passes the BCl 200mArms for both 1Vpp and

1.4Vpp at 2m with the assumption of 1ImArms to
1mVpp conversion ratio

= Maximizing TX PSD for PAM3 improves performance
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Conclusions -continued

= PAM3 is the preferred implementation choice

Sufficient margin to pass BCI
Lower power consumption vs PAM2

Potential issue for PAM2 (possible 512MHz Broadband Cellar
Phone Interference -- xiaofeng_3bp_ 01 1113.pdf)

Larger die size for PAM2
Higher bandwidth of PAM2 costs more on the PCB filters
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