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Abstract

A 6-bit MMIC digital attenuator applicable to X-band TR module has been developed by using 0.5um GaAs
pHEMT processes. The Switched-T attenuator scheme and the switched-path attenuator scheme were adopted to

obtain low insertion loss and small phase variation, respectively. Resistors and transmission lines are optimized to

achieve the digital attenuator with high attenuation accuracy and small phase variation. The digital attenuator has

RMS error of 0.4dB, resolution of 0.5dB and dynamic range of 31.5dB. The measurement results show that in-out

VSWRs are less than 1.5, phase variation is from -7 to +2 degrees and IIP3 is 36.5dBm.
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Parameter Symbol | Unit | Specification
Bandwidth f GHz fetl
Insertion Loss IL dB <9
Input VSWR, All States | VSWR <2.0:1
Output VSWR, All States | VSWR <2.0:1
Attenuation Range dB 315
Least Significant Bit LSB dB 0.5
Most Significant Bit MSB | dB 16
RMS Attenuation Error dB <1.0
Average Attenuation Error dB <0.5
Phase Variation over all o 10~420
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Input Third Order
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work
Bandwidth GHz | fctl 0.1~20 0.1~18
Insertion Loss dB <8 <5.5 <7
Input VSWR <L.5:1 <2.0:1 <2.0:1
Output VSWR <1.5:1 <2.0:1 <2.0:1
Attenuation Range| dB | 31.5 23.25 27.9
LSB dB 0.5 0.75 0.9
MSB dB 16 12 14.4
RMS Attenuation dB <04 <10 <05
Error
Average
< - -
Attenuation Error dB 0.3
Phase Variation
over all ° | 7~+2 | -13~+21 | -1~+18
Attenuation States
Input Third AOrder Bm! 365 1 i
Intercept Point
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