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A Novel Electromagnetic Band-Gap Structure for Noise
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Abstract: A novel planar electromagnetic band-gap (EBG) structure is proposed to suppress the
simultaneous switching noise (SSN) within the power/ground planes of the printed circuit
boards. The novel design bases on the facts that meander lines increase the effective inductance of
EBG patches, and that the unit cell of the EBG power plane consists of one square patch with the
slots and four meander line bridges. The proposed design is validated by HFSS numerically, and
comparisons with the L-bridged EBG of the same parameters, under the conditions with the
—30 dB suppression and bandwidth ranging from 0. 45 GHz to 5. 3 GHz show that the lower cut-
off frequency is decreased by 150 MHz, and the relative bandwidth is increased by about 15 %.
The proposed EBG power plane is fabricated and measured, and good agreement between the
simulated and measured results is found along with the omni-directional suppression of the SSN.
It is also found that good signal integrity performance can be obtained when differential
transmission lines are used.
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