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A Planar Implementation of a Negative Group Delay Circuit
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Abstract

In this paper, a planar structure negative group delay circuit(NGDC) is proposed to overcome the limited availability
of the component values required for the prototype lumped element(LE) NGDC design. From the prototype LE circuit
analysis, general design equations and the conditions to obtain the NGD are derived and illustrated. Then the LE circuit
is converted into the planar structure by applying the transmission line resonator(TLR) theory. As a design example,
the LE NGDC and the proposed planar structure NGDC are designed and compared. To estimate the commercial
applicability, 2-stage reflection type planar NGDC with —5.6 ns of total group delay, —0.2 dB of insertion loss, and
30 MHz of bandwidth together with 0.1 dB and 0.5 ns of the magnitude and group delay flatness, respectively, for
Wideband Code Division Multiple Access(WCDMA) downlink band is fabricated and demonstrated. Also, to show the
applicability of the proposed NGDC, we have configured a simple signal cancellation loop and obtained good loop
suppression performance.

Key words : Negative Group Delay, Planar Structure, Signal Cancellation, Transmission Line Resonator
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Fig. 8. Photograph of the fabricated 2-stage planar ref-
lective NGDC.
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