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Coupled Line Power Divider with Multiple-pole Negative Group
Delay Characteristics

Girdhari Chaudhary, Seungho Jeong, Phirun Kim, and Yongchae Jeong
Chonbuk National University, Republic of Korea

Abstract— Power dividers are essential blocks in microwave and millimeter systems and have
been applied for power combining and splitting in various applications such as antenna feeding
networks, high power amplifiers (PAs), linearization of PAs, mixers, test setups, and measurement
circuits. The conventional power dividers provide the positive group delay. Moreover, the group
delay matching between different paths is essential in various circuits and systems such as supply
modulated PAs and feedforward linearization technique. For these circuits and systems, the
power divider with negative group delay (NGD) characteristics will be beneficial to compensate
positive group delay. Therefore, two-way power NGD divider is proposed in this paper. The
schematic of the proposed NGD power divider is shown in Fig. 1, which consists of serial coupled
line and shunt connected short-circuited coupled lines with open-circuited isolation port. The
center frequencies of shunt coupled lines are slightly different in order to get wideband multiple-
pole NGD characteristics. For experimental validation, the NGD power divider with equal-power
dividing ratio operating at center frequency of 2.14 GHz was designed, fabricated, and measured.
From the measurements, the transmission parameters are determined as S21 = −9.01 dB and
S31 = −8.96 dB at f0 = 2.15GHz, which is shown in Fig. 2. Similarly, the measured group delay
between different paths are determined as τ21 = −0.338±0.07 ns and τ31 = −0.341±0.09 ns over
bandwidth of 170MHz, which is shown in Fig. 3. The measured amplitude and phase differences
between the two output ports are shown in Fig. 4. It can be seen that the maximum amplitude
imbalance of ±0.6 dB and the phase imbalance of ±2.2◦ are observed over the 10 dB return loss
bandwidth.
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