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Study on waveshape low loss negative group delay microwave circuit

LI Ningdong' WAN Fayu'

1 School of Electronic and Information Engineering,Nanjing University of Information Science and Technology,Nanjing 210044

Blaise Ravelo' GE Junxiang'

Abstract In this study,we proposed a low-loss microwave negative group delay circuit with a waveshape.The pro-
posed circuit is composed mainly of four identical microstrip transmission lines, two identical coupled microstrip
lines ,and a T-shaped connector. After describing the equivalent circuit topology ,the S-parameter model and the neg-
ative group delay formula of the circuit were derived using microwave circuit theory.The circuit structure was opti-
mized using ADS simulation, and the fabrication and measurement were carried out. Test results showed that at a
center frequency of 1. 017 GHz,the maximum group delay of the circuit was —2. 46 ns,the insertion loss was —2. 1
dB, and the reflection loss was —13 dB.The measured results were in good agreement with results from both simula-
tions and theoretical calculations.

Key words low loss;negative group delay ;coupled microstrip line ;S parameter
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y (@) =akx,(w) - (Fx,(0) = kx,(w))/(ak,) , (A5)
yi(@) = akx(@) = (Kx(@) = kxy(@))/(ak,),
() =akx(w) - (Fx,(0) +kx,(0))/(ak,).
xy(w) = (x) /a,x,(0) = (ye™) /a,x,(®) = ane ™™ x,(w) = ame ™™,
(A6)

x(@) = ame™ x,(w) = ane™ x,(w) = (2e) /a,x,( @) = (y) /a.

x =&/ (ah,) ,y = ke ™k 0 = (aPk, - K/k,) e m = ke / (k). (A7)



