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<Example of ordinary pulse and chirp pulse> 
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<Chirp signal> 

<Chirp generator classification> 

System 
Performance Analog CG Digital CG 

FM noise Good Good 
Frequency 
response Good Excellent 

Linearity Good Excellent 
N+1 

compatibility 
Degrade 

performance Excellent 

Complexity Low Moderate to 
high 

<Comparison of analog CG and digital CG [1]> 

Memory-map DDS 

Memory 
device 

ROM or 
PROM Block RAM 

Complexity Easy Hard 

Flexibility Low High 

Truncation Low High 

<Comparison of Memory-map and DDS> 

PLL : phase locked loop 
CG  : chirp generator 
DDS : direct digital synthesizer  
PDDS : parallelized DDS 

[1] Chua, Ming Yam, and Voon Chet Koo. "FPGA-based chirp generator for high resolution UAV SAR." Progress In Electromagnetics 
Research 99 (2009): 71-88.  

<Phase accumulator error sequence> 
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= 62.91 + 2.  188.5= 62.91 0.  189.1
= 125. + 2.024= 125.  0.363

( 100) × × =  
Bw : transmitted bandwidth 
Fs : sample rate 
Tp : transmitted pulse width  Phase 

Error 

Bandwidth 

Sample 
rate 

Pulse 
width 

Data bits 

 Comparison of the phase error compensation process 

Parameter 

Phase error 
Curve 
fitting 

method 

Parameter 
calculate 
method 

Difference 

Tp : 1.5 us 
Bw : 36 MHz 
Fs : 600 MHz 

2.185 2.1846 -0.0004 

Tp : 1.0 us 
Bw : 24 MHz 
Fs : 150 MHz 

34.955 34.9546 -0.0004 

 Comparison of phase error value 
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DDS : Direct digital synthesis 

Transmitted pulse width : 1.5us 
Transmitted bandwidth  : 32MHz 
Sample rate                    : 600MHz 

Transmitted pulse width : 2.0us 
Transmitted bandwidth  : 64MHz 
Sample rate                    : 600Mhz 

Transmitted pulse width : 1.5us 
Transmitted bandwidth  : 32MHz 
Sample rate                    : 150MHz 

Transmitted pulse width : 1.0us 
Transmitted bandwidth  : 16MHz 
Sample rate                    : 150MHz 
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