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Abstract— Recently, some interesting studies of the negative group delay (NGD) concept have
led to its experimental validation through the realization in electronic circuit. Well-synchronization
signals are required to maintain the system consistency. In order to enhance the signal synchro-
nization in the RF/microwave and millimeter-wave equipment, various techniques using NGD
concept at baseband and microwave bands were presented in previous works. However, there are
lacks of researches of NGD network in RFIC using CMOS process as compared with other areas.
Therefore, this work seems the first attempt to design NGD network in the field of RFIC.
In this paper, a design of active NGD network is presented based on cascade amplifier in CMOS
process which can provide NGD time as well as gain at operating center frequency of 1.95GHz.
The proposed circuit uses two NMOS MOSFET amplifiers in cascade structure and parallel RLC
resonator at the source of each NMOS amplifier in order to generate the NGD time as shown in
Fig. 1. In order to avoid the use of spiral inductor for miniaturization of circuit, the values of R
and L are implemented with bonding wire, which is connected between ground and pad of chip
as shown in Fig. 1. The feedback RC circuit between the gate and drain of MOSFET has been
used to increase stability. The input/output matching circuits are used to enhance the reflection
characteristics. Fig. 2 shows the simulation results of proposed circuit. From simulation, the
NGD time of −1.73 ns with gain of 11.35 dB were obtained as shown in Fig. 2. The input and
output return loss characteristics are better than −20 dB as shown in Fig. 3.
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