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Abstract: This paper is mainly about QAM Signal Analyzing and its combination for optimizing IQ Filtering in
sending- receiving systems such as modems,... . changing QAM systems to fuzzy mode has been changed
analog- digital convergence in telecommunication systems, especially near to some time zone neighbors.
We use ADC signal waves to analyzing QAM and IQ filters functions.
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INTRODUCTION

In MPSK modulation difference is only in phase and
pulse modulation pulse MASK difference is only in scope
but the difference in Fuzzy MQAM is pulse amplitude.

It should be noted that M = 2 and the pulse signal so
they can be composed of two component sine cosine
decomposition . it means in this case the signal is the one
with the DSB modulation And another For this reason it
is called QAM.

MQAM modulation as mentioned two hunting is
precisely the one with 90° phase difference other than
there. As can be seen in the figure below, first two
components I and Q QAM in medullary tour is produced
as follows:

MQAM modulation with band width Is sufficient for
detection is correlated with the two components is
calculated sine and cosine.

Modem QAM: A data communication system to the public
shall be performed and after some processing and
frequency conversion to data and sends this action to
reverse the receiver does. QAM system block diagram is
shown in Fig. 1.

In a digital communication system to the modem
input signals from a source of a series of digital signal or
an encoded channel. If that although the input signal to
the modem through an analog source is produced, prior
exposure to the width of the sampling position Band B is
limited. According to a theorem the sampling frequency
must be twice the bandwidth is.

For example, most energy at frequencies below an
audio signal Concentrated and thus spoke the kind of
signals with a low pass filter with bandwidth These are a
sampling rate for frequency Or later require. It should be
noted that most telecommunications systems for voice
transmission speed for sampling frequency Using.

After this introduction, we describe each of the
blocks used in a modem Explains.

Transmitter Section

Analog to Digital Converters: Analog to digital converter
(ADC signal with limited bandwidth) for digital
transmission and it takes practice and analog quantization
levels in each sample to a discrete quantization level will
convert.

For example, an 8-bit analog to digital converters each
separated by a quantization level of 8-bit binary response
at the output there. The following chart shows the type of
operation in an ADC are:

Digital communication between systems and often
analog communication systems employing traditional
techniques in signal transduction is. In an analog radio
signal was sent directly modulated and often simple
multiplication is carried hunting. On the other side more
than the digital systems use modulation correlation that
can input data with good quality on the map hunting.
Despite the complexity of digital systems using digital
techniques to link the cause of the digital signal can be
processed with fewer errors to be delivered while the
analog system due to the usual Gaussian noise control
equipment are data loss.
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Fig. 1: Diagram of Sender - Receiver model
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Fig. 2: ADC input and output waves

Section: Mapping: Mapping in action on the fields of
information bits modulated with I and Q and fundamental
role in determining the profile of a modem play.

Mapping can be a diagram of the device is called
state space diagram is shown. Such a diagram of a
two-dimensional curve can be produced by the tight
range of I and Q locations in each curve is marked. For a
simple binary amplitude modulation with two-point
diagrams that are both in the positive X-axis is located.

Negative range originally indicated that a signal a
shift in the transition phase as was done 180 degrees.
Points in the phase shift on the diagram can be found to
describe for us the fact that both these points with phase
and amplitude are also having a range of magnetic
properties shows hunting is sent and the phase
represents the phase shift of hunting attributed to the
local oscillator in the transmitter . In this diagram
components(Inphase) I and Q (Quadrature) respectively
on the two axes X and Y . And in a square diagram in
Figure 16QAM is shown below each point with a 4-bit
symbol is shown:

The phase bits that include And And quadrature bits
And Is designed to combine And And And Among them
is placed.

I and Q components in the fourth quarter by 01 and
bits 00 and 10 and 11 have been encoded and also its tight
respectively.

Calculate the average energy in such a diagram is as
follows:
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Fig. 3: State Space Diagram 16QAM

Each other forming a like diagram for 16QAM high
energy loss is not caused. Therefore, we claim that our
noise of a sustainable energy for the signal to noise ratio
is needed for the same bit error rate (BER) that would be
too high to reach.

Hamming distance between any two points in bits
Mapping for the different parts, so that areas for 0101 and
0111 have shown a Hamming distance of one and points
to the 0101 and 0011 have been displayed with such an
interval of two is.
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Fig. 5: Ideal theorem filter characteristic with the impulse response without ISI

Each time moved by noise to be injured, the Gray
coding is that the damage enough to provide a false result
of this act as a point of the adjacent state space is
determined later that the demodulator is an error with a bit
picks, this reduces the chance of error.

We in the following sequence of Quaternary curve of
a component-I is produced by the we see:

Because of the immediate transition moment in time
domain is infinite bandwidth and therefore a high-band
width channels will require. Components of Q with
time and is similar field. The signal before transmission
in order to encompass the range of spectral bands is
limited and therefore limited to minimize
interference by other systems and lead to user is assigned

spectrum.

are

Section Filtering: An ideal linear low-pass filter with cut
frequency Where Frequency signaling and T is the signal
period and frequency, which is carried by all home At I
and Q quadrature components within a limited frequency
band are in the keeps.

An ideal transfer function for a low-pass filter
characteristics depends on the theorem form is shown
below:

In theory, the fundamental theorem noted that the
pulse shaping filters must find a way to extend the
transmission, including channels, with answers when
signaling unit value may impact on other conditions and
sampling has to be zero.

Each person in the field of symmetry specified
frequency range an ideal low pass filter is such that as an
impulse response is considered therefore that no effect on
ISI.
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Filter FIR: Filter FIR (Finite Impulse Response) filter with
impulse response means is limited. For this reason we say
that we restrict the control filter any feed inside the filter
are not Becky.

In QAM modem rised cosine FIR filter over the way
both I and Q components are used because it is Wayne
fields before the data being modulated on quadrature
carriers should be. When the data fields of a band limited
channels to pass through the rectangular pulse bearing
ability to distribution of time and causing increased
maintenance from interfering with the pulse of a pulse is
longer. The pulse shaping filter caused the destruction of
ISI in the sampling interval .

Division Modulation: And analog signals produced by
the filtered I and Q modulated by the IQ modulator have
been related to the QAM modem are shown. Basically
modulator mixer is two channels, one for another channel
I and Q. I channel IF signal with a phase which is
combined with hunting and the Q channel, while that with
90 degree phase difference with an IF signal is associated.
This both allows the signal using hunting of a quadrature
channel within the same band are passed through.

Demodulator of 1Q: RF demodulator the received signal
for entry into the IQ demodulator IF frequency signal
does. In order to send the signal back to the demodulator
for a specific frequency, the frequency of RF mixer from
RF and IF frequency difference acts.

Considering that IQ demodulator in the IF amplifier
circuit includes oscillator accuracy RF frequency comes
down. But since any noise in the conversion process from
the base-band signals I and Q passes, they must be stable
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oscillator with low phase noise and show the possibility
of adding bits to provide error. IF spectrum of the same
reinforced reinforced by similar data transfer is IF this
difference is the noise with the roof.

Filtering of FIR: FIR filter in the receiver acts like the type
of transmitter performance transmitter section was
discussed.

Analog- Digital Data: After being reinforced analog I and
Q components These two components through the
detector should bits be converted from analog to digital.
Through the detector sampling I and Q signals at the time
of sampling and comparing it with the correct values-3d
and 3d-d and d and, I and Q bits transferred most likely
will determine. Decision boundary of the two bits I and Q
are derived leading to the creation of a 16QAM symbol,
Is 4-bit. Then divided into four bits reinforced the digital
to analog converter (DAC are transferred). Despite that
this process may seem simple, but because it created the
correct time for sampling clock frequencies in the
transmitters handling Yes, this is a very complex
operation.

If no channel there is no noise or SNR level is high,
the digital signal is generated again quite equal to the
main signal will be. DAC created in the same frequency
and with the same number of bits in the ADC input action
there is will also the analog output of low pass filter cut
off frequency B, The signal input to the LPF output signal
transmitters are considered equal. And therefore the
signal from the alternative would be near the input signal.
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CONCLUSION

In this paper, we introduce IQ Filtering by using
QAM signal analyzing. With technical processing of
QAM Signals near to some time zones in systems, some
behaviors on output results make changes and this
showed that combination of QAM signals and IQ Filtering
can make optimization in system filtering especially near
to some numerical neighbors near to Zero. In Digital
conversion from analog signals; these changes are so
explicit.
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