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Abstract

In this paper, we propose a negative group delay circuit(NGDC) with low insertion loss using a distributed
elements. The proposed NGDC has a simple structure consisting of a microstrip transmission line(TRL) with a
coupling line and has low insertion loss characteristics due to utilizing no lumped element in the TRL. In this paper,
we show that the operating frequency and group delay value can be changed with respect to the dimension of the
proposed circuit by simulation and experimental results of the prototype. The experimental results show that the
prototype has group delay of -1.722ns and insertion loss of 3.30dB at 2.475GHz and has a good agreements with
the simulated results.
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Table 1. Design parameters of the prototype of the
proposed NGDC
Parameters Values
W 1.48mm
Jo, 91 0.2mm
di 5mm
b 15.16mm
ds 21.5mm
ds 594mm
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Fig. 6. Photo of the fabricated NGDC prototype
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Table 2. NGDC performance comparison

TAHL 0.69ns

Return Loss [dB]

Phase Response [deg]

Ref. f, [GHz] GDwx [ns] | ILyax [dBI
[9] 2.140 -1.03 -3.82
ol 35, -4.54, -26.65,
5.15 -4.20 -28.56
[11] 2.140 -6.33 -20.7
[12] 2.140 -6.85 -154
[13] 3.506 -4.60 227
[14] 1.962 -6.50 212
This work 2475 -1.72 -3.30
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