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CMOS Negative Group Delay Circuit Using Source Series Feedback Circuit and Shunt Resonating
Resistance
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Electromagnetic wave propagation in any medium obeys fundamental physical laws descri

bing electromagnetic phenomena which can be formulated by Maxwell's equations. Gener
ally, all media exhibit a normal wave propagation. However, certain media exhibit abnorma
| wave propagation characteristics within certain limited frequency bands, where time harm
onic components can propagate superluminal that the group velocity is faster than speed

of light, ¢, and consequently negative group delay [1]. The abnormal electromagnetic wave
propagation characterized by the negative group velocity and negative group delay (NGD
) can be described as considering simple one-dimensional wave propagation in slab of ma
terial characterized by phase index n(w) and matched to surrounding media [1]. Therefore,
the group velocity in slab [1] can be expressed as below.

- Operating frequency : 1.95 GHz

- Matching network realized using bonding-wire
- Gain with NGD

- Matched with 50 ohm network.

- NGD : 1 ns at center frequency.
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Negative group delay circuit (NGDC) has basically large insertion loss (IL) characteristics in
a narrow frequency band.

- Mobile application

- FM radio system

- TV transmission

- Wireless power transmission system
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