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Abstract: In Radar signals processing, general ELECTROMAGNETIC WAVE is sent to the atmosphere to analyze 
atmosphere and weather. The   quality of analysis mainly depends upon stability of our input RF wave. The pulsed RF signal 
30MHZ is modulated internally in DDS (Direct Digital Synthesizer) with the help of control pulse, code and frequency 
tuning word (FTW)which are controlled through Microcontroller. Finally the 30MHZ modulated signal is amplified by 
Amplifier.  DDS can provide more advantages compared to Phase Locked Loop (PLL) because of its pure digital 
architecture, fast response, easily reprogrammable and re configurable, it has been using wide range. 
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I. INTRODUCTION 
 
High frequency (HF) is the range of radio frequency 
electromagnetic waves (radio waves) between 3 and 
30 MHz .Because radio waves in this range can be 
reflected back to Earth by the ionosphere layer in the 
atmosphere, called "skip" or sky wave propagation[9], 
these frequencies can be used for long distance 
communication. 
 
HF waves can be propagated in E-Layer. This is the 
middle layer, which ranges of 90 km (56 mi) to 
120 km (75 mi) above the surface of the Earth. 
Generally, at oblique incidence, this layer can only 
reflect radio waves that are having frequencies lower 
than about 10 MHz and frequencies above may be 
absorbed. During intense Sporadic E events, the 
frequencies up to 50 MHz and higher can be reflected 
by the Es layer. 
 
Technology of DDS has an overview of DDS 
functioning, especially with respect to functionality 
and performance. This technique is rapidly growing 
up because of its solving frequency and generation 
requirements in communications and in industrial 
applications, because single chip IC devices can 
generate programmable analog output waveforms 
with high accuracy and resolution. 
 
Direct digital synthesis is a powerful technique used 
in the generation of radio frequency signals for use in 
a variety of applications from radio receivers to 
signals generators and many more. The technique has 
become far more widespread in recent years with the 
advances being made in integrated circuit technology 
that allow much faster speeds to be handled which in 
turn enable higher frequency DDS chips to be made. 
 
PROPOSED METHOD 

II. SYSTEM BLOCK DIAGRAM 
 
2.1 MICROCONTROLLER ATMEGA32 
 
Atmega32 is a low-power CMOS 8-bit 
microcontroller based on the AVR RISC 
Architecture. By executing powerful instructions in a 
single clock cycle, the ATmega32 achieves through 
puts for 1MIPS per MHZ, allowing the system 
designed to optimize power consumption versus 
processing speed. 
 
2.2 DDS –AD9856 
 
The AD9856 integrates a high-speed direct-digital 
synthesizer, a high-performance, high-speed 12-bit 
Digital-to-Analog converter (DAC)[6], clock 
multiplier circuitry, digital filters, and other DSP 
functions[5] onto a single chip, to form a complete 
quadrature digital up converter device. The AD9856 
is primarily intended to function as a universal 
upstream and downstream I/Q modulator for 
interactive HFC cable network applications, where 
size, cost, power dissipation, and dynamic 
performance are critical designate. 

 
FIG 1: Functional block diagram of AD9856 
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III. FUNCTIONAL DESCRIPTION 
 
The system consists of two main components-
microcontrollers Atmega32 and theDDSAD9856.A 
programmer is used to interface the microcontroller 
and DDS. An amplifier is interfaced with DDS to get 
an amplified output. Here, microcontroller can be 
considered as Master and DDS can be considered as 
Slave. 
 

 
FIG 2: Overall Connection Diagram 

 
The power is reset’ on’. The user can now enter the 
frequency that is needed as output. This frequency is 
an input to the microcontroller which generates 
Frequency Tuning Word (FTW).It can be calculated 
using below formulae: 
Calculating the Frequency Tuning Word (FTW) for 
30MHz Output: 
 
The equation relating output frequency of the DDS 
AD9856 Digital Modulator to the frequency tuning 
word (FTW) and the system clock (SYSCLK) is 
given as:  
 
A_OUT = (FTWORD x SYSCLK)/2^32 Where A-
out and SYSCLK frequencies are in Hz and 
FTWORD is a decimal number from 0 to 
4,294,967,296 (2^31).  
                  
Once user gives the input, the microcontroller 
generates 32 bit value to be loaded into the 
frequency0 register of DDS. This 32 bit value is now 
loaded into DDS-AD9856 through serial peripheral 
interface. 
 
This FTW is given as input to DDS using SPI. Serial 
peripheral interface (SPI) allows high speed 
synchronous data transfer between ATmega32 and 
DDS AD9856 that is the interconnection between 
master and slave CPU is done by SPI. 
 
The command register of AD9856 is chosen and 
configured for 16 bit data bus mode. The higher 
words of data registers are first presented and write 
pulse is given, at the falling edge of the write pulse; 

the data is launched into the register. The lower word 
is then presented, TC register is also loaded for 
frequency 0 register selections. The write pulse is 
given and at the falling edge of the write pulse, the 
entire 32 bit value is made available forAD9856. 
The sine wave is now available at the I out of 
AD9856.Following this procedure we generate any 
frequency range up to 160 MHZ according to our 
application. 
 
IV. SIMULATION RESULTS 
 
   FTW= (A_out*2^32)/ SYSCLK 
Where          A_out=output frequency     
                     FTW=frequency tuning word 
                     SYSCLK=system clock 
INPUT: 
Numerical values for A_out=30MHZ 
SYSCLK=100MHZ  
A_out and SYSCLK frequencies are in Hz 
OUTPUT: 
                FTW=1288490240 
                FTW is a decimal number from 0 to 
4,294,967,296 (2^31) 
                It can be expressed as 4CCCCD00 in 
hexadecimal form. 
 
Performance of the circuit can be evaluated using 
important parameters that can be measured with help 
of a digital mixed oscilloscope, a spectrum analyzer, 
a bias source adjusted to 3.3V voltage and a clock 
source .The design characteristics were:  
 CIC rate =7 
 External clock=10MHZ 
 PLL multiplier=16 
 Input format=12 bit words; communication is a two 
wire serial. 

 
FIG 3:  Time Domain output signal as shown by digital 

oscilloscope. 

FIG 4: Frequency Domain Output Signal As Shown By 
Spectrum Analyzer 
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FIG 5:  Time Domain RF output signal as shown by digital 

oscilloscope 
 

 
FIG 6: Frequency Domain Output of PULSED RF Signal 

Shown By Spectrum Analyzer 
 
V. IMPLEMENTATION OF 30MHZ IN 

RADAR: 
 
The received signal from eight-individual antenna 
elements corresponds to one column of antenna array 
is combined at 8:1 in-phase combiner and delivered 
to the receive sections of the TR module. Received 
outputs of all the TR 0modules are combined in 
distribution network and fed to the back-end receiver 
unit, where the signals can be amplified before 
delivering to the direct digital DRx, which performs 
the analog-to-digital conversion (ADC), Digital down 
conversion (DDC), Pulse compression, Coherent 
averaging and FFT computation, Data processing is 
performed to compute and display the range-time-
intensity (RTI) and range-time-velocity (RTV) plots. 
Plots for those outputs can be shown below.  

 
Fig 7: Range-Doppler Spectra 

 
Fig 8: Range-Time-Intensity Plot 

 
CONCLUSION AND FUTURE SCOPE 
 
DDS can accurately produce and control the 
waveforms of various frequencies has become a key 
role in so many applications as these devices are 
programmed through a high speed serial peripheral-
interface (SPI), and need only an external clock to 
generate sine waves. DDS devices are now available 
that can generate frequencies from less than 1 Hz up 
to 400 MHz. 
DDS produced signal is uncoded now, but in future 
coded signal, BPSK and QPSK signals can be 
produced. 
 
REFERENCES: 
 

[1]  Direct Digital Synthesis (DDS) using PIC16F84 Micro 
controller, January 19 2013. 

[2]  Rodrigo. O .R. Cardoso, March, 2005.Direct Digital 
Synthesizer Using FPGA, GCETE. 

[3]  A Technical Tutorial on Digital Signal Synthesis, Direct 
Digital 1999, Analog Devices, Inc. 

[4]  Gentile, K., 1998, “Signal Synthesis and Mixed Signal 
Technology”, RF Design Magazine, Aug. 

[5] Proakis, J. G. and Manolakis, D. G., 1996, Digital Signal 
Processing: Principles, Algorithms and Applications. 

[6]  Ifeachor, E. C. and Jervis, B. W., 1996, Digital Signal 
Processing: A Practical Approach, Addison-Wesley Co. 

[7]  Gibson, J. D., 1993, Principles of Digital and Analog 
Communications, Prentice-Hall, Inc. 

[8] Lathe, B. P., 1989, Modern Digital and Analog 
Communication Systems, Oxford Univer. 

[9]  PRABHAKAR SHARMA, Antenna And Wave 
Propagation, Nandini prakash pvt.ltd. 

 
 
 
 
 
 
 
 


