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Design of Ultra Wide Band MMIC Digital Attenuator with
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Abstract

A broadband, DC to 40 GHz 5-bit MMIC digital attenuator has been developed. The ultra broadband attenuator has
been achieved by adding transmission lines in the conventional Switched-T attenuator and optimizing the transmission
line parémeters. Momentum simulation was performed in design for accurate performance prediction at high frequencies
and Monte Carlo analysis was applied to verify the performance stability against the MMIC process variation. The
attenuator has been fabricated with 0.15 g#m GaAs pHEMT process. This attenuator has 1 dB resolution and 23 dB
dynamic ranges. High attenuation accuracy has been achieved over all attenuation ranges and 40 GHz bandwidth with
the reference state insertion loss of less than 6 dB at 20 GHz. The input and output return losses of the attenuator are
better than 14 dB over all attenuation states and frequencies. The measured IIP3 of the attenuator is 33 dBm.
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Table 1. The optimization results of the resistor values
and the transmission line parameters.

Bit size
1 dB 2 dB 4 dB
Parameters
Rl = R2 (ohm) 3.3557 6.7265 13.7124
R3 (ohm) 370 182.5 84.1667
wl (um) 33 23 40
w2 (pm) 25 25 40
w3 (pm) 33 23 40
wé (um) 25 20 20
w5 (pm) 30 30 30
I (pm) 159 1215 84.75
12 (#m) 56.5 56.5 64
13 (pm) 159 1215 84.75
14 (pzm) 161.5 153 52
15 (pm) 10 65 65
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Fig. 6. Monte Carlo analysis results of the 1 dB, 2 dB
and 4 dB bit.
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