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Abstract: A high-speed serial transmitter circuit compliant with the JESD204B protocol is
designed in this paper, aiming to address the non-ideal factors such as channel attenuation, noise,
and crosstalk faced by the transmitter circuit of high-speed Serial/De-serial interface (SerDes) in
high-speed and high-precision analog-to-digital converters (ADCs). The design employs several
techniques such as matching impedance calibration, feed-forward equalization, and T-coil to improve the
quality of data transmission. In addition, to tackle the sensitivity of the current half-rate transmitter
architecture to variation in the input clock duty cycle, a duty cycle calibration circuit is devised to stabilize

the duty cycle of the output clock. Besides, the source-series-terminated (SST) driver architecture with
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multiple parallel slices is adopted to realize the combination of matching impedance calibration and feed-

forward equalization scheme, significantly reducing circuit complexity, area occupation, and power

consumption of the transmitter. The transmitter is designed and fabricated in a 28 nm CMOS process.

Measurement results show that, at a transmission rate of 16 Gb/s, the transmitter achieves an eye height

of 811 mV, an eye width of 58. 8 ps, a total jitter of 7. 35 ps, a power consumption of 49. 2 mW, and an

energy efficiency rate of 3. 07 pJ/bit. The layout area measures 300 X 150 um®. The transmitter

showcases significant advantages in terms of jitter performance, energy efficiency, and circuit

area while meeting protocol requirements.
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Fig. 1 Transmitter system structure
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Fig. 2 Clocklevel-shifter circuit structure
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Fig. 3 Duty cycle calibration scheme
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Fig. 4 SST driver structure and timing waveforms
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