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A Wideband Vector Sum Phase Shifter for S-band
Applications
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Abstract: In this paper a wideband vector-sum based phase shifter with 6-bits accuracy is presented. In this architecture
the desired phase shift is obtained by adding quadrature signals with appropriate amplitude. To generate quadrature signals
with phases of 0, 90, 180, and 270° an active balun and gn-based integrator are deployed. Finally an active adder has been
used to add up the quadrature signals. In this paper in order to widen the frequency bandwidth of the phase shifter and
hence reduce the root mean square (RMS) phase error, a feedback path including two power detectors and an amplifier is
deployed, so that the quadrature signals have minimal amplitude and phase mismatch in frequency range of 2 — 4 GHz.
The RMS phase error varies between 1.092 and 4.02° for simulation of corners of (typical transistors and 27°) and (fast
transistors and 120°), respectively. The RMS amplitude error varies between 0.25 and 0.35dB for simulation of corners
of (typical transistors and 27°) and (fast transistors and 120°), respectively. The proposed phase shifter draws 9.28 mA
from 1.8V supply voltage.

Keywords: Phase shifter, Vector sum, Quadrature, Active balun, Adder, Feedback path, Power detector, Root mean square (RMS)
phase error, Root mean square amplitude error.
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