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Signal Integrity Enhancement in Dual-Stripline
by Employing Inhomogeneous Media
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Abstract

In this study, we analyzed the signal characteristic changes in a single-ended dual-stripline configuration, which is often used in
high-speed memory system chip packages and module circuit boards, and developed a methodology to mitigate crosstalk. Although using
a dual-stripline configuration can result in a reduced number of layers and increased cost of PCB, it inevitably deteriorates the crosstalk
and reflection characteristics formed by capacitive coupling. This is because there is no reference layer between the two signal layers.
We analyzed the characteristic change according to the self and mutual capacitance values and proposed an airgap structure located
between adjacent signal layers to mitigate capacitance and crosstalk by using inhomogeneity. The proposed method was demonstrated
to mitigate the signal noise caused by near-end and far-end crosstalk not only in a single coupled line but also in a multi-coupled
line and actual structure with micro-stripline and vias.
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Fig. 1. Edge and broadside coupled stripline structure.
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g 16, 55 A 72 AEdA 72
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Fig. 17. Broadside multi coupled structure eye diagram.
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Fig. 18. Real condition modeling.
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Table 1. Near and far-end eye diagram in dual-stripline
broadside coupled structure.

Near-end Far-end

Eye - . . .
Structure . Without | With | Without | With

size i . . .
airgap airgap airgap airgap

Single | Height | 175 mV | 218 mV | 379 mV | 406 mV

coupled | Width | 245 ps | 262 ps | 310 ps | 320 ps

Multi | Height | 174 mV | 225 mV | 375 mV | 410 mV

coupled | Width | 237 ps | 263 ps | 308 ps | 317 ps

Real Height | 198 mV | 236 mV | 399 mV | 414 mV

condition | Width | 248 ps | 264 ps | 303 ps | 310 ps
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