THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2022 September.; 33(9), 712~719.

http://dx.doi.org/10.5515/KJKIEES.2022.33.9.712
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

CMOS UWB ol Al A=A AAlel)| T3t o
Peak Power Calculation of CMOS Ultra-Wideband Radar Sensor
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Abstract

This paper presents the calculation of the approximate peak power of an ultra-wideband (UWB) pulse based on average power and
10 dB bandwidth measured using a spectrum analyzer. The instantaneous peak power of the UWB pulse signal converted from the
instantaneous peak voltage measured using an oscilloscope and the result of the proposed calculation method are compared and shown
to be approximately equal. A 3~5 GHz CMOS UWB radar sensor is used for verification. The center frequency, pulse repetition fre-
quency, and bandwidth are 4 GHz, 10 MHz, and 10 dB, respectively. The center frequency and pulse repetition frequency are 4 GHz
and 10 MHz respectively. 10 dB bandwidth can be adjusted in the range 500 MHz to 1 GHz. The test was performed while varying
amplitude and 10 dB bandwidth of UWB pulse. And the resolution bandwidth of the spectrum analyzer was also varied. The result
indicates an error of approximately 0.05~1.7 dB.
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Table 1. A comparison of peak power for UWB pulse signal according to amplitude and RBW.

Oscilloscope measurement results Spectrum analyzer measurement results
Pulse width ATT Vpeak M) Measured P,, |Measured BW_10 dB| RBW @ Cal{gﬁ:id (llirio(rz)
)| e | )| | e M| g |
—42.97 632 3 —7.52 0.30
0 0.127 —7.92 —42.93 632 4 —8.77 0.84
—41.64 632 5 —8.44 0.52
—46.74 648 3 —11.11 0.30
3.16 3 0.085 —1141 —46.41 680 4 —11.61 0.20
—44.96 664 5 —11.34 0.08
—49.38 688 3 —13.23 0.65
6 0.064 —13.88 —49.03 712 4 —13.83 0.05
—47.66 704 5 —13.53 0.35
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# 2 92 F 9 RBW| w2 UWB & 41359 A58 v
Table 2. A comparison of peak power for UWB pulse signal according to pulse width and RBW.

Oscilloscope measurement results Spectrum analyzer measurement results

Pulse width ATT Veak ) Measured P,,, |Measured BW 10 dB| RBW ) Calculated Error

[ns] [dB] Vi Calculated [dBm) 8 [MHZ]_ MHZ] Ppear [dBm] =@
Pyeqr [dBm]

—45.38 920 3 —6.70 1.71
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