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Analysis of Crosstalk between PCB Traces in
Frequency and Time Domain
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Abstract

In printed circuit board (PCB) design, it is necessary to predict the crosstalk effect among traces on
the circuitary behavior. In this paper, crosstalk between parallel or crossing traces was treated by the
finite difference time domain (FDTD) method. They are the typical models of PCB traces and the
crosstalk is a major contributor in the creation of electromagnetic interference (EMI). The crosstalk
effect was computed for the variation of distance spacing and length of parallel traces and crossing
traces. The results in time and frequency domain are discussed and compared with those using MDS
(microwave design system) and HFSS(high frequency structure simulator). The comparison shows
that the FDTD method can be of wide application in analysis model and save the time required for cal-

culation,
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{Table 1> Comparison of results by FDTD method
and MDS (W1=2, 4384 mm, W2=W],
H=0. 795 mm)

a) A2 7474 Sof & 4l

a) Crosstalk for distance separation S
(L=30. 0543 mm)

(
(

T FDTD MDS
(GHz) (dB) dB) |
S/W1 1.0 1.5 1.0 1.5
1 -37.0 —38.2 -37.5 —40.9
2 —31.3 —33.6 —315 -34.9
3 —28.0 —30.8 —27.9 -31.3
4 —25.8 —29.2 —25.4 —28.8
5 —24.1 —28.0 —23.5 —26.9
6 —22.8 —27.3 -21.9 —25.3
7 —21.7 —26.6 —20.5 —24.0
8 -20.8 —25.9 —19.4 -22.9
9 —19.9 —25.1 —18.3 —21.8
10 -19.2 -24.2 -17.4 -20.9
(b} BYHZ Zo| Lo @& £4
(b) Crosstalk for parallel trace length L
(S=W1)
Fobg FDTD MDS
(GHz) (dB) (dB)
L{mm) 20 30 20 30
1 —41.2 —37.0 —41.1 —37.5
2 —-35.7 —31.3 -3.1 —3L.5
3 -32.4 —28.0 —31.5 —27.9
4 —30.2 —25.8 -29.0 —-254
5 —28.6 —24.1 -27.1 | —235
6 —274 -22.8 —25.5 —-21.9
7 —26.3 —21.7 -24.3 —20.5
8 —25.4 —20.8 -23.1 —19.4
9 —24.5 —19.9 —-21.9 —18.3
10 -23.7 -19.2 —21.1 -17.4
2o) Sujz B} 2 A2 o) FAE B2l A
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