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An implementation of the hybrid SoC for multi-channel single tone phase detection
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Abstract — This paper presents a hybrid SoC design for phase detection of single tone signal. The designed hybrid
SoC is composed of three functional blocks, ie., an analog to digital converter module, a phase detection module and a
controller module. A design of the controller module is based on a 16-bit RISC architecture. An I/O interface and an
LCD control interface for transmission and display of phase measurement values are included in the design of the
controller module. A design of the phase detector is based on a recursive sliding-DFT. The recursive architecture
effectively reduces the gate numbers required in the implementation of the module. The ADC module includes a
single-bit second-order sigma-delta modulator and a digital decimation filter. The decimation filter is designed to give 98dB
of SNR for the ADC. The effective resolution of the ADC is enhanced to 98dB of SNR by the incorporation of a pre FIR filter, a
2-stage cascaded integrator- comb(CIC) filter and a 30-tab FIR filter in the decimation. The hybrid SoC is verified in FPGA and
implemented in 0.35 CMOS Technology.
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Design parameters value
gain 1250
input swing 2.8Vpp
output swing 2.8Vpp
common mode input voltage 1.05V
common mode output voltage 1.05V
input impedance 1.0x10°Q
output impedance 273kQ
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