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What is RC polyphase filter? & Research Objective

*Input and output are complex signal,

«One of key components in wireless transceiver
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Component mismatch causes image signal.
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Circuit performance degradation
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We analyze its effects in theory and simulation

Cmponenent Mismatch Effects
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Same /, O output amplitudes Different J, Q amplitudes

# " Mismatch of |, Q output amplitudes
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Cause of image components

— ‘ Circuit performance degradation

Simulation Circuit
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Applications of RC Polyphase Filter

(1) 1, Q Signal Generation
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6 pattern of simulation circuit
Use software: LTspice
Our Findings
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No mismatch of |, Q output signal amplitudes
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We analyzed using Kirchhoff Current Law.
(4(g +¥) + 4891 + 893 — Ag2 — Bga}Vour
=1{4(g = jy) + g, + Ags — Bgz — AgalViy

+(Agy + Ags + Agz + Agy)Viy, — (Agy + Ags + Agz + Agy)Voue

Result of Simulation

Ag, +Ag; + Agy +Ag, =0
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Component Values Variation

The most problem of RC polyphase filter
implementation
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Components R, C values variation
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Theoretical Analysis
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Incase Ag, + Ag> + Ags + Agy =0

mismatch does not appear in the output signal.
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Component variations
do NOT affect phase between 1,Q signals

In case pattern 1 and 5
|, Q amplitude mismatches are small

6 pattern result of simulation
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Conclusion & Future Challenges

B Variation of resistors
@ NOT affect phase between |, Q outputs

@ Affect |, Q amplitude mismatch
but in certain conditions, NOT affect.

M Effects of capacitor variation
M Effects of both capacitor & resistance variations together
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In case of pattern 2, 3,4, 6
|, Q amplitude mismatch are big.
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