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4-Channel GaAs MMIC Multi-Function Chips for
an Active Phased Array Antenna for Ku-Band Mobile SATCOM
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Abstract

Receive and transmit MMIC multi-function chips for an active phased-array antenna for Ku-band mobile SATCOM have been
designed and fabricated using a 0.25 pm GaAs p-HEMT commercial process. The multi-function chips consist of 4-channel paths,
including a 4:1 combiner, and provide several functions: 6-bit phase shifting, 5-bit attenuation, and signal amplification. The fabricated
multi-function chips with a size of 27 mm’(5.2 mmx5.2 mm) were assembled in a 7 mmx7 mm commercial QFN plastic package.
The receiver chip exhibits a gain of 28 dB, a noise figure of 1.6 dB, 3° root mean square (RMS) phase error for phase control, and
0.3 dB RMS attenuation error for attenuator control over a frequency range of 10.7 GHz to 12.75 GHz. The transmitter chip provides
a gain of 15 dB, a saturation power of 164 dBm, 2.5° RMS phase error for phase control, and 0.2 dB RMS attenuation error for
attenuator control over the frequency range of 13.75 GHz to 14.5 GHz with a DC low power consumption of 1.27 W.
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mm’ QFN plastic package.
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Table 1. Performances summary and comparison with commercial products.

Patameter Unit KURX4CH KUTX4CH AWMF.-0146[2] AWMF.-0147[3]
(This work) (This work) (Anokiwave) (Anokiwave)
Frequency GHz 10.7~12.75 13.75~14.5 10.7~12.75 13.75~14.6
Channel number 4 4 4 4
Channel gain
(Measuremeit +6) dB 2 13 = 20
(Me;\sll(l):jniﬁuri 6)"! B 16 i (coherlérglt NF) i
Pias dBm -15 15 -
Pt dBm 0.6 16.4 12
Phase control range/step(bit) ° 360/5.6 (6-bit) 360/5.6(6-bit) 360/5.6(6-bit) 360/5.6(6-bit)
Phase RMS error ° 3 25 - -
Attenuation control range/step(bit) dB 15.5/0.5 (5-bit) 15.5/0.5(5-bit) 15.5/0.5(5-bit) 15.5/0.5(5-bit)
Attenuation RMS error dB 0.3 0.2 - -
Power consumption W 0.74 1.27
Chip size mm’ 52%5.2 52%5.2 - -
Package mm’> | 48 pin 7x7 QFN 48 pin 7x7 QFN WLCSP WLCSP

H 2. KUTX4CH 39| nioloj2 At wtE 54

Table 2. Performances of the KUTX4CH for bias voltage.
VRF (V) 25 | 3 [ 35| 4 | 45| 5

DC power (W) | 0.65 | 093 | 127 | 18 | 25 | 33
Gain (dB) 12.8 14 15 15.6 16 16.2
Pigz (dBm) 9.7 12.7 15 159 | 16.6 | 17.6
Py (dBm) 14 | 153 | 164 17 | 18 | 19
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