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Properties of ChirpProperties of Chirp--SignalSignal

■ Similarities
Spread-Spectrum: BW >> Rb  (De-spreading Gain)
Impulsive Cross-correlation Pulse-width
(Pulse-width of Impulse Train) = (Pulse-width of Cross-Correlation of Chirp) @ Same BW
Great Resolvability of Multi-path
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■ Co-existence / Interference Mitigation Technique
- Orthogonal / Quasi-Orthogonal Signal Set 
- Ultra-High Processing Gain: UWB-Chirp

■ Interference Susceptibility
- Low Cross-Correlation property with Existing Signal

■ Robustness: 
- Heavy Multi-path Environment: Resolvable in Correlation Domain
- SOP: 3 x 2 (Code Division) =  6

■ Low Sensitivity for Component Tolerance
- Crystal : ± 40ppm

■ Mobility
- Ultra-Wide-Band Chirp: Insensitive for Fading & Doppler Shift
- Easy to Maintain of Timing Sync. at the Receiver

Properties of ChirpProperties of Chirp--SignalSignal
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- Mono-component : both amplitude and frequency

- Wide-Bandwidth component
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Temporal PAPR : 21.5• Tchirp = 250nsec
• Roll-off factor = 0.25

M=16
BW: 512MHz

Temporal PAPRTemporal PAPR
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Parameter UWB UWB

peak payload bit rate(Rb) 1000 250 kbps

Signal Bandwidth 512 512 MHz

Average Tx Power(Pt) 0.038 0.038 mW

Average Tx Power(Pt) -14.2 -14.2 dBm

Tx antenna gain(Gt) 0 0 dBi

fc' = sqrt(fminfmax) -10dB 4.20 4.20 GHz

Path loss at 1meter(L1=10n*log10(4pifc'/c)) 44.9 44.9 dB

distance 50 50 m 

Path loss Exponent (d<=1m) 2 2

Path loss Exponent (d>1m) 2 2

Path loss at d m(L2=10n*log10(d)) 34.0 34.0 

Rx antenna gain (Gr) 0 0 dBi

Rx power(Pr = Pt+Gt+Gr-L1-L2(dB)) -93.1 -93.1 dBm

Average noise power per bit -114.0 -120.0 dBm

Rx Noise Figure(Nf) 7 7 dB

Average noise power per bit(Pn=N+Nf) -107.0 -113.0 dBm

Minimum Eb/No(S) 4.7 4.7 dB r=1/2, k=5

Implementation Loss(I) 3 3 dB

Link Margin (M=Pr-Pn-S-I) 6.2 12.2 dB

Proposed Min. Rx Sensitivity Level -99.3 -105.3 

Link BudgetLink Budget
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■ Temporal PAPR
- Maximum Available Power @ 1VP-P:

- Maximum Achievable PAPR @ 1VP-P

■ Spectral PAPR < 1.5dB

■ Sub-Chirp Bandwidth: 32MHz (M=16)
- (16MHz Base-Band) Low clock-rate DSP, ADC/DAC

■ Robustness
- Multi-path
- Doppler Shift
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