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Abstract In this study, we designed and fabricated a wide-band high power phased array transmitter
using GaN amplifiers for an electronic warfare system. A balanced amplifier structure was adopted to
achieve high power output and reduce inter-modulation levels for two simultaneous input signals. A
cooling manifold was optimized to enable stable operation of a high-power transmitter, and a 4 x 4
array transmitter with a cooling assembly was manufactured with an average gain of 59.7 dB and an
output power level of 52.4 W at each amplifier module. The amplitude and phase differences between
amplifier modules were within = 1.7 dB and + 9°, respectively. The temperature of each amplifier
module was stabilized using a cooling assembly. Furthermore, the radiation emission patterns of the
wide-band, high power, phased array transmitter met performance requirements when two simultaneous

input signals were applied.
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Table 1. High power amplifier target specifications

Item Spec.
Frequency 2 ~ 6 GHz
Saturation Power > 47 dBm(50 W)
Input VSWR <21
Gain > 50 dB
Gain Flatness ( £1 dB@Psat
Difference mag. of each assembly { +2 dB
Difference phase of each assembly <+ 10°
Array number 4 x4
Cooling method Water cooling
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Fig. 1. High power amplification assembly diagram
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Fig. 3. Temperature analysis results of high power
amplifier module (a) Temperature of active
devices, (b) temperature of inlet and outlet
of cooling water
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