ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.23,No.3,1046 ~1053,September 2019
=T 19-03-44 http://dx.doi.org/10.7471/ikeee.2019.23.3.1046
296

0% Ao AT % AWrE 1 /& 5P
Far-End Crosstalk Compensation for High—Speed Interface

*
o] ¢ ", F ) A

*
Won-Byoung Lee”, Bai-Sun Kong”

Abstract

In a multi-channel single-ended system, the far-end crosstalk (FEXT) due to mutual inductance and mutual capacitance
between two adjacent channels critically limit the bandwidth. FEXT causes crosstalk-induced jitter (CIJ) and
crosstalk-induced glitch (CIG) which leads to timing margin and voltage margin degradations, respectively. Therefore,
FEXT must be compensated in order to increase eye opening and achieve high data-rate. It can be compensated in
transmitter by controlling the timing of the data or reshaping the waveform of the signal. Also, FEXT can be
compensated in receiver by generating mimicked FEXT using high-pass filter. In this paper, recent techniques to
compensate FEXT are investigated, with discussions of their pros and cons.
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Fig. 6. Slew-rate control circuit.
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Fig. 7. ClJ compensation with waveform addition (a) TX
signal without compensation, (b) RX signal without
compensation, (¢) TX signal with compensation, (d)
RX signal with compensation.
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Table 1. Comparison of FEXT compensation schemes.
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T 1. FEXT B4t 7|#HE9e M H|W
Reference 09 JSSC | 18 ELEX | 10° CICC | 12" JSSC | 13 JSSC | 15 CICC | 18 JSSC | 11" JSSC | 13 JSSC
(2 (41 [5] [6] [7] [8] [9] [10] [11]
Process 180nm 65nm 180nm 130nm 65nm 65nm 32nm 130nm 65nm
XtCwe | Txprc | Txews | Txsic | 0% | rxpop | TXSSTRK PR P | RX e
Number of channels 3 4 2 2 2 4 8 2 2
Channel Attenuation N/A N/A N/A -5.0dB -5.9dB N/A -30.0dB -9.0dB -14.3dB
Data-rate 4.0Gb/s 6.0Gb/s 5.0Gb/s 7.2Gb/s 75Gb/s 20.0Gb/s 7.0Gb/s 5.0Gb/s 75Gb/s
Supply 1.8V N/A 1.8V 1.2V 1.2V 1.2V 1.0V 1.2V 1.2V
Power(p]/bit/lane) 284 N/A 11.5 1.8 0.9 8.0 2.4 3.5
Area(mm?) 0.70 N/A 0.08 0.03 0.05 0.01 0.03 0.03
gt oolw 19 FEH 2 A4 XTCL1 3|20 93 Receiver With Adaptive Crosstalk-Induced Jitter

FAF FEXT 21390 Vyrg AlZ7F A4 =™, DFE
WA A Vyrg A& Vigyn AlE7F C3]A
FEXT9| 93-S £2th 17 162 41w DFE
ol o] FEXT 24 325 Yeldt §% A%
 D2e FE71¢ 19 dEHE AA ik A%
91 DI°] DFE 3|29 "oz AAddn, 1 A},
D1 239 WEEJ FEXT 213 %&= ol 23] AA
R= 0] AAl frE A 25H fFAF FEXT
23 U&—‘é—ﬂ ﬂlﬂﬂﬂ}“ w]/q A7t
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