HiGBt, a 5Gbps SerDes for heavy-ion physics experiments
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Serializer includes three stages to realize high-speed serialization. The
DeSerializer is implemented in a high-linearity phase interpolator-based
structure to avoid coupling two VCOs In adjacent channels. The

Figure 1 Architecture of the HIGBt

7
%
7
i
7
i
i
2
%
7
4

® ® ® % -
M aln bu I Id 10 g b I OC kS = 16b/20b Encoder (Decoder) employs an upper 8b/10b encoder
5 . (decoder) and two lower 8b/10b encoders (decoders) to improve the
'nchronization Hight 8 bit Z:‘ é ; - "
- = = speed. Finally, the PLL adopts a ring VCO-based structure to reduce
—_— > — 0] [9:0] —> N’ 2 g Serial Dat : é ;IﬁIJI%I%I%I%I?I%I; ﬁ; ;I%I?’Iﬁl%l%lylﬁilﬁlﬂ # ?’I%IJI";G - - -
R P gt 1 > o] %ﬁ >i7 CMENE = the power consumption. The power consumption Is 123.4mW under
R N s ! e —> | | SER | SER Figure 8 Layout of the HiGBt (left) and Physical map of tape-out HiGBt (right -
i e A P P J Y (left) y poTtap (right) 3.3V analog and 1.2V digital voltage.
[7:0] b0 rd_ >
e e N 0 e T N e L - of Figure o, References
LN Y S e ﬁ’ <«— Div5 < Reciver | Clock W|th an area Of 3 10 >< 3 10 IJ m2 ] At prese nt’ th 1S AS I C haS 1. A.X.Widmer and P.A. Franaszek, A DC-balanced, partitioned-block, 8B/10B transmission code, IBM J. Res. Dev. 27 (1983) 440.
SLLENF RN T“T/ 2. M. Han, Researches on the key technologies of the high-speed SERDES interface chip design, Ph.D. Dissertation, University of Electronic Science and Technology
' ' ' ; of China (2012).
_ _ _ _ o bee n taped O Ut’ a'n d ItS p hyS I Cal m a'p IS S h Own O n th e rl g ht 3. M. Verbeke, et al.: “A 1.8-pJ/b, 12.5-25-Gb/s wide range alldigital clock and data recovery circuit,” IEEE J. Solid-State Circuits 53 (2018) 470.
Flgure 2 Schematic of the 16b/20b Encoder Flgure 3 Schematic of the Serializer 4. J.-H.Yoon, K.Kwon and H. -M. Bae: “3.125-t0-28.125 Gb/s 4.72 mW/Gb/s Multi- Standard Parallel Transceiver Supporting Channel-Independent Operation in 40-

S I d e Of F I g U re 8 . nm CMOS,” IEEE Transactions on Circuits and Systems I: Regular Papers 67 (2020) 2647.



