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Design and Modeling of Transmission Lines with Layer Transition

in High Aspect Ratio Printed Circuit Boards
for Enhanced Signal Integrity Using Segmented Cavity Structures
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Abstract

This paper proposed a layer transition design for high-speed signal transmission in high aspect ratio printed circuit boards (PCBs).
The proposed design employed a segmented cavity structure to suppress the group cavity resonance that degrades a wide bandwidth
range of high-speed transmission lines with signal vias for layer transition. To predict the transfer characteristic of the proposed design,
equivalent circuit models were developed based on the combination of resonant cavity models, lumped via models, and conventional
transmission line models. The proposed design and equivalent circuit models were validated with a noticeable improvement in the signal
integrity performance by simulation and measurement results up to 30 GHz.
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Table 1. Design parameters of the target structure.

Parameter Value [mm] Parameter Value [mm]

Wit 0.37 pody 0.3
&nl 148 Apad 0.5
L 3.6 e 0.7
Wyt 0.26 Tsubi) 0.2
Ly 42.8 Loub(n) 1.2
Wy 8 Leopper 0.018
ls 50 - -
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Fig. 2. Parallel plate impedance simulation results of the
transmission lines with layer transition.
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Parameter Value Parameter Value
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