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A 25-Gbps Low-Power PAM-4 Transmitter in 28-nm CMOS

Minkyu Kim, Dae-Hyun Kwon, Sung-Geun Kim and Woo-Young Choi

Department of Electrical and Electronic Engineering, Yonsei University, Seoul 120-749, Korea
E-mail: minkyu226@yonsei.ac.kr

With the required amount of data transmission for many applications continuously increasing, the use of
multiple data levels has become an efficient solution for increasing transmission capacity without bandwidth
increase. In particular, PAM-4 signaling is now widely considered for many electrical and optical wireline
applications due to its enhanced spectral efficiency [1]. This paper reports a 25-Gbps PAM-4 transmitter
realized in 28-nm CMOS technology. Fig. 1(a) and (b) show the block diagram of our transmitter as well as a chip
photo. Abuilt-in PRBS generator generates 8-parallel 1.5625 Gb/s 27-1 PRBS data using 1.5625 GHz clock signal
produced by an on-chip PLL. The serializer serializes these parallel data using data transition information for
power consumption reduction [2]. The voltage-mode driver provides PAM-4 output with 120-mV peak-to-peak
swing. The entire transmitter consumes only 29mW, much smaller than the previous reports [3]. Fig. 1(c) shows

the measured eye diagram.
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Fig 1. (a)Block diagram and (b)chip photo of PAM-4 transmitter, and (c)measured eye-diagram
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