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A Differential Structure-Based 4-Channel Ka-Band RF Beamforming
Transmitter Chipset for SATCOM
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Abstract

Beamforming technology for next-generation space applications has requirements such as multi-function, high integration, high per-
formance, and high reliability of the system. In this study, the system was designed based on a differential structure to minimize per-
formance variations and degradation owing to the interconnection of the semiconductor chipset and package. In addition, to compensate
for the insertion loss characteristics due to the frequency-dependent loss characteristics of the passive elements, two loss compensation
amplifiers with equalization functions were placed to achieve flat in-band transmission characteristics. The proposed chipset provides
a phase-adjustment range of 360° and an amplitude-adjustment range of 31.75 dB, providing precise beam steering and shaping.
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Fig. 1. Block diagram of 4-channel RF beamforming chipset.
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Fig. 3. Microphotograph of proposed RF beamforming chipset.
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Fig. 4. Input and output reflection coefficient characteristics
of the chipset.
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Fig. 5. Gain and output power characteristics of the chipset.
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Fig. 6. All attenuation states and RMS amplitude error of
the chipset.
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Table 1. Comparison table with previous studies.

Ref. [4] [5] [6] This work

Freq. (GHz) | 8.0~11 | 80~11 |8.5~10.5|27.5~31

Phase range/step(®) [360/11.25(360/11.25|360/11.25 | 360/2.8

Att. range/step (dB) | 31/1 31/1 31/1 |31.75/0.25
Gain (dB) 17 30 35 25
RMS Amp. Err. (dB)| 2 15 15 0.4
RMS Pha. Err. (°) 6 6 43 45
Chip Area (mm?) 15.5 8.4 49 12.6
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