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[Abstract]

In this paper, a high-efficiency power amplifier was designed by applying the operating point Class J using LDMOS(laterally diffused
metal oxide semiconductor) and optimizing the output matching circuit so that the second harmonic impedance becomes the reactance
impedance. The designed power amplifier has a frequency of 108 ~ 110 MHz, Characteristics of PAE(power added efficiency) is 71.5% at
Psar output (54.5 dBm), 55.5% at P45 output (51.5 dBm), and 24.38% at 45 dBm. The CSB(carrier with sideband) amplifier, which is the
reference signal in the spatial modulation method, has an operating output of 45 dBm ~ 35 dBm, and linear SDM(sum in the depth of
modulation) characteristics(40% + 0.3%) were obtained. We measure the characteristics in amplitude modulation according to the bias
operating point of the power amplifier for CSB and propose the optimal operating point to obtain linear modulation characteristics.
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Characteristics against Required Performance

ltems Specification \ Simulation \ Result
Freq. Range 108 ~ 112 MHz
Pout Oper. Range | 45 dBm ~ 35 dBm
SDM Stability o +05% | _ o 4070
(90 Hz + 150 H2) 40% + 0.5% 40% + 0.3%
p 70% min. 87.14% 71.5%
SAT (53.5 dBm) | (54.38dBm) | (54.5 dBm)
PAE P 55% min. 59.4% 55%
198 (51.8dBm) | (51.9dBm) | (51.5 dBm)
Pout o o o
(45 dBm) 24% min. 24.09% 24.38%
E 3. o|™ o7 ZuEdle| vl
Table. 3. Comparison with Previous Research Results
freq. Pout PAE
Paper | Parts Class [MHz] Wi (%]
[4] MOSFET | E 6.78 47~87 |77 ~82
GaAs -
[5] MESFET | F 1 0.2 74
GaN
[8] HEMT J 1.4~26 |10 60 ~ 70
GaN
[9] HEMT J 2.14 11.5 77.3
[10] GaAs J 2G >0.5 > 55
pHEMT J7! 1.76 ~2.7 | >0.5 > 58
[11] MOSFET | AB 30 ~512 | >100 59 ~ 41
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