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Abstract— The field of telecommunications and networks has 

undergone profound developments and rapid changes in the 

years 1990. With integration of large public systems, in terms 

of technology, in particular, transmission networks have seen 

their abilities increase, particularly regarding the rate 

supported. The use of field programmable gate array circuits 

for digital modulation signals has many advantages, 

particularly the virtually immediate validation features, and an 

unparalleled facility of adaptation in case of change of protocol 

or modulation type, however implementation on field 

programmable gate array makes us dependent and limited by 

the speed of this type of circuit and the quantity of resources 

(in the form of elementary cells) available. These limitations 

can be significantly the algorithms used, and using simple 

arithmetic functions, that take into account the architectural 

features of these components. This work presents some 

techniques that obtains a digital modulation signal, specialy 

focusing on the quadrature amplitude modulation having   the 

particularity require controlling two parameters of the sine 

wave output which are phase and amplitude.  It is thus one of 

the most complex modulations used today in passing on 

protocols. For the implementation on digital circuits, it is 

necessary to take the sampling as a factor on the highest 

frequency of the system. In our work we present some 

technique to obtain a sine wave generator based on a parallel 

CORDIC processor using -Virtex5 XUPV5LX110T the 

platform, and ISE 12.2 software automatically adapts the 

VHDL type of modulation desired.
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I. INTRODUCTION 

 It is not possible on an FPGA-type Virtex5 
XC5VLX110T actually available to achieve the sampling 
frequencies required to the sine wave of high frequency [1, 
2, 3]. In our work we game study the iterative implement a 
CORDIC on this circuit, this architecture requires multiple 
clock cycles to produce a sample sinusoids. This 
architecture does not cover sampling frequency to produce 
the largest possible. The uses of different architecture 
produce at each clock cycle a sample sinusoid, is the 
CORDIC angle recoding (pipeline without accumulator) 
,and uses the parallel cordic which to allow the production 
of samples in a shifted way, the last one increases the 
sampling frequency. 

II. Qam Modulator

Quadrature amplitude modulation (QAM) is a modulation 

scheme in which two sinusoidal carriers, one exactly 90 

degrees out of phase with respect to the other, are used to 

transmit data over a given physical channel. One signal is 

called the "I" signal, and can be represented by a sine wave. 

The other is called the "Q" signal, and can be represented by 

a cosine wave. Because the carriers occupy the same 

frequency band and differ by a 90-degree phase shift, each 

can be modulated independently, transmitted over the same 

frequency band, and separated by demodulation at the 

receiver. For a given bandwidth, QAM enables data 

transmission at twice the rate of standard pulse amplitude 

modulation without any degradation in the bit error rate 

[4,5]. QAM and its derivatives are used in both mobile radio 

and satellite communication systems. Each symbol is a 

specific combination of signal amplitude and phase. By 

combining the amplitude and phase modulation of a carrier 
signal, it is possible to increase the number of possible 

symbols and therefore transmit more bits for each symbol. In 
fact, the expression of the modulated signal is written like 
this [6]: 

 S(t) = Α(n)cos(ωt +φ)−B(n) sin(ωt +φ ).  (1) 

        S(t) =�Α(n)+ jΒ(n)exp jωt+θ �.         (2) 

III. ARCHITECTURE OF THE DIGITAL MODULATION QAM

A digital modulator    is composed of four main parts 

which are the phase accumulator, sine generator, encoder, 

digital and analog low-pass filter [7]. 

IV. SINE GENERATOR BASED OF CORDIC PROCESSOR

A. Cordic Arithmetic 

CORDIC acronym Coordinate Rotation DIgital 

Computer is an algorithm for calculating trigonometric and 

hyperbolic functions, including use in calculators [8]. It was 

first time in 1959 by Jack E. Volder. It looks like techniques 

that were described by Henry Briggs in 1624 [9, 10]. 

B. Principe of Cordic Processor 

The principle of the CORDIC algorithm as described by 

Volder, is relatively simple [11, 12]. Its role to effect the 

matrix rotation angle of the vector  ������� of the unit circle,

like rotation can be written in the following form:      
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