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Key Techniques for LFM Baseband Digital Generation

Zhu Mingbo Chang Wenge Liang Diannong
(Institute of Electronics Engineering, NUDT, Changsha, 410073)

Abstract In this paper. the digital generation methods and the implementation techniques for Ultra-wideband
LFM baseband signals are introduced. T he two main digital methods for LFM waveform generation are firstly narrated
and compared, and a generation scheme for U ltra-wideband LFM waveforms is presented according to the waveform
storage method. Then, the key techniques in LFM baseband digital generation are discussed in detail- An experimental
system has been implemented and tested. T he results show that the scheme is feasible.
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Fig- 1 Block diagram of the waveform storage method
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Fig. 2 Block diagram of the DDS method
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Fig.3 Block diagram of the UWB LFM signal generation system Fig.4 The SRAM parallel construction for baseband generation

(SRAM) ,
40MHz.
, > 4. s,
. SPT
4pV-s, DNL + 0.5LSB.
D/ A .
SRAM
SRAM
TTL .
ECL ECL
, TTL
, 100MHz TTL

, 100M Hz SRAM



65

, 100MHz
200M Hz D/ A
3.3
, SRAM , CpPU
) ) FPGA
( XC3100A ) (> 100M Hz)
FPGA , XC3100A
XILIN X FPGA , ( > 80MHz) ,
, (prescalar) ,
, XILINX EDA
CLBMAP , 5 100M Hz Q0 Q6

*File Contral Setup Measure Qiilities Help M8

'Sninl...

[1.00 €8a/0 e —————————————————
LD A - .. Elm .
w e B

5 100MHz 6 () ()
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Fig. 7 Baseband I (upside) and its frequency Fig.8 Baseband Q (upside) andits frequency
spectrum ( dow nside) spectrum (dow nside)
[ ==
? Sy PTes 150
. 25 50w 754 100
el T T T T T 77T
2 .
. . - 140
( 9, 20dB/ div, SM Hz/ div) :
~150 il
’ ’ Z1g0 |
- 40dBc, - 36dBc, :
~200 T
Loz
— 240
5 75n 50+ 750 T00 +
Nemancys o s » 2 dlo-) o)
, SRAM
9
’ Fig.9 Simulation spectrum of the LFM baseband signal
2 2 2

1 Postema G B. Generation and performance Analysis of wideband Radar Waveforms. IEE International Conference Radar-87: 310
314

2 Griffiths H D, Bradford W J. Digital Generation of wideband FM Waveforms for Radar Altimeters. TEE International Conference
Radar-87: 325 329

3 , . . , 1992, 5: 115 120

4 , R . CDDS . , 1998, 1: 1 6



