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A 20Gbps Adaptive Linear Equalizer Using
a Fast-converging Method
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As the required speed of several wireline applications grows,
the channel dispersion caused by the skin effect and dielectric
loss becomes increasingly worse. The received data suffers
from the significant inter-symbol interference (ISI), and thereby
the bit error rate (BER] deteriorates. To properly compensate
the ISI for different channel characteristics, various adaptive
methads for the linear equalizer are presented. Owing to the
lossy channel, the high-frequency components of the data get
attenuated and the power of high-frequency components would
be smaller than that of low-frequency ones consequently.
The adaptive equalizer is used to make both of them equal by
averaging, or doing statistics of the received data. To collect the
information requires a certain period of time and thereby leads

to a long adaptation time of the equalizer.

However, the adaptive equalizer with a short adaptation time is
in high demand for the data transceivers. That is because the
shorter adaptation time leads to the faster initialization of the
overall data communication systems. Although the adaptation
time can be reduced by using high-speed circuits, the huge
power consumption may be required and the power efficiency
of the whole system is decreased accordingly. In summary, the
conventional methods suffer from the trade-off between the

power consumption and the adaptation time.

In this work, the magnitudes of the received data is directly
compared with the predefined level. The adjustment of the
linear equalizer is divided into two parts: high-frequency and
low-frequency gain adaptation. To reduce the asynchronous
sampling time, the high-frequency gain is calibrated prior to the

low-frequency one. Then, the magnitudes of high-frequency and

low-frequency components are ultimately equal. Furthermore,
the power consumption of the proposed method based on
the asynchronous sampling technique can remain within an
acceptable range while the data rate is higher than 10-Gb/s.

Fabricated in 40-nm CMOS technology, this linear equalizer
totally consumes 12.8mW from 1.1V supply, of which only
4.9mW dissipates in the adaptation logics. With a 20-Gb/s
PRBS7, the measured bit error rates are all less than 10-12 for
channel loss from -7.8dB to -18.3dB. Moreover, the adaptation
time is aggressively reduced to 2.68us, which is a remarkable
improvement as that in the recent works. The calculated
figure-of-merit (FOM] is 0.035pJ/bit/dB, which is also one-third
compared to other adaptive equalizers. Above all, the proposed
method mitigates the trade-off between the adaptation time and
the power consumption of the adaptation logics.
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Fig 2. Adaptation procedure
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