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With the evolution of the times, many of the ever-changing
technology goods and services are gradually integrated
with the Internet. It changes a variety of business and consumer
behavior patterns, such as the rapid development of Internet
of Things, Internet of Vehicles, and cloud computing in
recent years. For large enterprises, in order to store business
data, it is necessary to establish a data center to handle
these huge amounts of data. With the emergence of a large
number of emerging cloud applications, data center traffic is
growing rapidly. The data shows that the future dependence
and demand for the data processing capacity of the data
center must increase year by year.

The transmitter chip is designed by TSMC 40nm CMOS process.
The complete circuit structure diagram is shown in Figurel.
The transmission type is mainly focused in PAM-4 data
fransmission tfechnology. The low-speed part has pseudo
random binary sequence generator (PRBS Gen.). The signal
selected for fransmission is NRZ or PAM-4. The second stage
is 128:16 multiplexer, which is synthesized by a dendritic
structure, which ensures the corresponding relationship
between the signal and the pulse. The third stage is a Gray
code encoder, which re-defines its signal coding type by
logic gates, thereby reducing the transmission error rate of the
overall fransmitter. And the signal part, in order to make the
final output of the PAM-4 type, the 16-channel medium-speed
signal is divided into the maximum effective bits(MSBs) and
the least significant bit(LSBs) before the Gray code encoder,
each of which includes a finite impulse response generator,
an 8:4 multiplexer, a single-ended to double-ended converter,
and 4: 1 multiplexer, front-end driver, 60 drive unit cells.

The finite pulse generator can create parallel signals of
different delay types to generate the input signals required
by the feedforward equalizer, and finally compensate the
high frequency signals. Then the 8:4 multiplexer, where we

change the phase relationship between signals to match
the last 4:1 multiplexer input. The front-end driver part uses a
resistor feedback architecture, which can reduce the
impedance value of the 4:1 mulfiplexer output, thereby
increasing the output bandwidth. An innovative two-stage
feedforward equalizer compensation method is proposed.
The switching mechanism is designed between the medium
speed signal and the entire front end to control the
compensation coefficient of the final feedforward equalizer,
which can greatly reduce the load at the output end and
the power consumption of the front end portion. The driver
part uses a source series terminal driver to determine the
amplitude of the output according to the ratio of the
impedance value of the fransistor to the channel, and the
power consumption is low, and is maintained at a constant
value under different conditions, thereby achieving the goal
of low power consumption.

This work achieves a transmitter with a transmission rate of
100Gb/s, which meets the needs of today's generation. In
order to fully grasp the research status of major research
teams in this field at home and abroad, we have carried out
sufficient literature exploration before implementation, and
we understand the various architectures and compare their
advantages and disadvantages, and discuss how to improve
the performance of the transmitter and through the actual
COB measurement verification. The results of various
measurements and analysis are shown in Figure 2.
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