
 
 
 
 
 
 
Abstract: SFCW based high resolution RADAR is an alternative 
for broadband impulse based RADAR. Though the hardware for 
an impulse RADAR is simple, precise control of impulse shape 
and elimination of other artifacts such as jitter, ringing are 
difficult. Though SFCW technique does not have such problem 
but hardware complexity and power consumption prevents system 
designers from using SFCW techniques. Especially for a hand 
held device power consumption is of prime importance .A low 
power proto Broadband SFCW generator is designed and 
developed. The developed SFCW generator uses PLL with 
switched resonator VCO technology to achieve broadband SFCW 
.The SFCW generator uses sigma delta modulator and have 
precise phase control. The SFCW generator generates more than 
four octave wide   bandwidth from 200MHz to  4GHz consuming 
only 1W of power .This SFCW generator is useful for heterodyne 
Receiver based SFCW RADAR. 
 
The prototype waveform generator is subjected for impulse 
synthesize test and its performance is found satisfactory. 
 
Key words: Step frequency continuous waveform (SFCW), Phase 
Locked Loop (PLL), Dwell Time, Frequency Hopping Time. 

 
I   INTRODUCTION 

 
Broadband SFCW generator forms the heart of a typical high 
resolution RADAR. To achieve High Resolution we need to 
Generate Extremely High bandwidth. For example to achieve 
a resolution of 50mm we need to generate a bandwidth of 
3GHz .Though the task of achieving higher resolution can be 
accomplished   by transmitting a narrow pulse of the order of 
wanted time equivalent resolution ,maintaining  the fidelity of 
pulse with sharp rise time and narrow width is extremely 
difficult though it seems to be trivial. In such cases 
synthesizing the narrow pulse by virtue of SFCW will 
mitigate the problem. However power consumption and 
compactness of the SFCW design is a compromise .This 
author has designed a SFCW generator which breaks the limit 
of power consumption and size factor .A description of a low 
power Dual channel  SFCW  Generator  is presented .In 
addition to this SFCW generator has a very good flexibility in 
choosing the   fundamental SFCW parameters like dwell time 
and frequency step. Dual channel can support heterodyne 
receiver architecture .The proposed method consists of  
 
1. Two PLL each for one channel with internal  VCO’s 
2. A low power Controller to control the PLL 
3. Associated circuitry for amplification 

II  CONCEPTUAL DEISGN 
 
The concept for this design is as follows. Use two PLL’s to 
generate two channel of SFCW. The PLL will be  

 
 
 
 
 
 
continuously updated and should be synchronized to each 
other so that phase coherency referred back to the common  
reference is maintained   between both the channel .The 
internal counter is operated in integer mode to remove phase 
ambiguity. Though fractional mode counting can give 
flexible count the instantaneous error accumulates as a 
growing phase error. Though this can be compensated in a 
perfect way by analog techniques, by current injection but it 
is not reliable over ageing and temperature effect. So the 
alternate way is to  make a pseudo random pattern in the error 
due to fractional counting .If we use a sigma delta modulator 
output as a counter modulation signal then we can have more 
frequently occurring phase error and the spectrum 
corresponding to this will have a high pass profile .As  VCO 
acts like an integrator  ,along with the loop filter the high 
frequency noise is cleaned of in frequency domain which is 
equivalent to reducing the phase error in time domain. But 
this method requires extremely power full sigma delta 
modulator of atleast 20 bits and of order three or more to 
completely shave off the phase error. A 32 bit modulus  will 
be ideal, but implementing a 32 bit sigma delta modulator 
will be a costly affair .So integer mode is chosen for the 
generation which has limitation in resolution of step size.  
 

 
 
    Figure1 

 
 

III  DESIGN APPROACH 
 

For implementing low power and compact SFCW generator a 
PLL with integrated VCO is chosen, though this have a 
compromise in phase noise, but it is insignificant, The loop 
filter is designed to the tightest bandwidth of 20kHz to 
remove Phase noise .Though this has a impact on lock time 
the internal calibration time is a limiting factor in reducing 
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       Figure 4b 
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coherency can be taken to the level of an ideal text book 
SFCW performance 
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