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ABSTRACT:

To design and develop a system on chip
reconfigurable modules Field Programmable Gate
Array (FPGA) provides a way with high performance.
In this paper, FPGA architecture is proposed, which
would be a starting point for developing an efficient
Software Defined Radio (SDR) architecture for
recovering audio signals from digitally modulated
frequency wave. At the modulator and demodulator
sections, a Digital Frequency Generator (DFG) is
applied for generating the carrier wave by exploiting
the quarter wave symmetry of sine or cosine waves
with dynamic range of more than 90dB.
KEYWORDS: DFM, DPLL, FPGA, SDR.
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(GPP), Programmable System on Chip (SoC) or other
Application Specific Programmable Processors. Software
Defined Radio (SDR) is a recently evolved technology i.e.
implemented by signal- processing software running on
generic hardware platforms. It makes the system more
flexible, adaptive and that's why it can be used to solve
many of the problems faced by traditional hardware-based
radio systems. In general, Field Programmable Gate Array
(FPGA) is employed as the hardware platform for many of

the real time signal processi

systems due to its high
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he digital envelope.
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ity in any audio broadcasting system which also
s Direct To Home (DTH) services.

. LITERATURE REVIEW:
In [1],
describes the design and

Neenu Joseph, Dr. P Nirmal Kumar
implementation of OFDM
transmitter and Receiver in Partial Reconfigurable (PR)
FPGA for Software Defined Radio (SDR) system. Blocks of
PR inside FPGA helps in reducing the complexity in SDR
system design, overall power and area consumption.

Jobin Varghese, Luxy Mathews [2], describes a
FPGA architecture for recovering audio signals from
digitally modulated frequency wave is proposed, which
would be a starting point for developing an efficient
Software Defined Radio (SDR) architecture.

Amiya Panda, Debahuti Mishra, and Hare Krishna
Ratha, [4] proposes a field-programmable gate array
(FPGA)-based software defined radio (SDR) implemented
(FTS). The applied design procedure replaces a multiple
platform-based system with a single platform. FTS
basically involves in generation and transmission of
remote command signals to the airborne FV to execute
some operation inside the vehicle as required.

Chris Dobson, Kurt Rooks [3], In this ARM core
and FPGA hybrid platform is used. The ARM core provides
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all of the benefits and ease of use common to modern high-
level software languages while the FPGA segment offers
high  performance for computationally intensive
components of the application.

I1l. METHODOLOGY:

The demodulation architecture of DPLL consists of the
basic building blocks as shown in Figure 2. The DFM
modulator consists of four basic sections. These sections
are namely Phase Detector, Loop Filter, Digital Frequency
Generator and Finite Impulse Response Filter. With no
input signal, control voltage for the Digital Frequency
Generator (DFG) is equal to zero that operates at a set
frequency, which is the free running frequency. By
applying an input signal to the system, the phase detector
compares the phase and frequency of the input signal with
the DFG frequency and produces an error voltage. This
gives the relationship between phase and the frequency of
two signals.
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Figure 1 demongtrates the block diagram of the
DPLL, which is composéd of a Phase Frequency Detector,
Time to- Digital Converter (TDC), a first-order delta-sigma
modulator(DSM), digitally controlled oscillator (DCO), PL
controller, a digital loop filters (DLF) and a 12 bit
programmable frequency divider (Pre-scalar). The HSYNC
(Horizontal is taken as the
reference clock, and the HSOUT is the output pixel clock
(CKOUT) divided by the frequency divider. The frequency
multiplication ratios for different video display resolutions
are specified by display monitor timing standard. Based on

synchronization clock)

different display standards 12 bit frequency divider is
programmed externally.
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signal generated by DFG. This

ated, so the input signal, M(n) can be
expressed as follows.
M(n) = sinifwn + 6) (1)
ack loop mechanism of the DPLL will force DFG to
te cosine signal, U(n) with same frequency of the
ut signal
U(n) = cosiifwn + ¢) (2)
Output of phase detector is product of these two
signals, using familiar trigonometric identity gives.
E;(n) = K, * [sinifwn + 6)cosifwn + ¢)] 3)
E;(n) = .5 K, *sinff2Zwn + 6 + ¢) * sinifh — ) (4)

B. LOOP FILTER:

Loop filter has important in the operation of phase
locked loop. The choice of the circuit values here is
carefully compromise between a number of conflicting
requirements.

The PLL filter is used for removal of any unwanted high
frequency components which pass out of the phase
detector that appear in the VCO tune line. To show this a
mixer is used as a phase detector. When the loop is in lock
state the mixer will produce two signals. These signals are
sum and difference frequencies. As these two signals
entering the phase detector have the same frequency. The
sum frequency will fall at a point equal to twice the
frequency of the reference. The difference frequency is
zero and a DC voltage is proportional to the phase
difference as expected. If this signal is not attenuated it will
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reach the control voltage input to the VCO which give rise 1V. RESULT:

to spurious signals. The loop filter has the ability to affects J
the loops that change frequencies quickly. If the filter has a T
very low cut-off frequency then this changes in tune
voltage will take place slowly, and the VCO will not be able
to change its frequency as fast.
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B. DIGITAL FREQUENCY GENERATOR:

The digital frequency generator (DFG) consists @
shift register, an adder, a latch and a 1M bit EPRQ
shift register reduces the need of port pins of t i iteCture provides an optimization in
also synchronizes the data input from the pha nent to achieve smaller circuit area.
adder’s operation. The output of adder is feedback t@

via the latch. Therefore the value of the latch output research, as it has covered various disciplines such in
increased by the value in the shift ommunication theory, control theory, signal analysis,
cycle. This value is taken as an ith transistors and op-amps, digital circuit design
this EPROM contains a table, ( i nd non- linear analysis.
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