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Abstract— Ultra wide band systems are considered as one of theOf the BER performance of UWB receiver is presented in

most exciting technologies due to its capability of transmitting Section IV. Finally the conclusions are drawn in section V.

data over a wide frequency spectrum with very low power and

high data rates. In any UWB receiver the low noise amplifier is Il. UwB PULSE ANDMODULATION SCHEME

the first stage. The LNA plays a crucial role in the whole UWB signal uses baseband pulses of very short time
reception chain. In this paper, we examine the performance of qyration in the range of a few hundred picoseconds[2]. There
two different modulations techniques in UWB receiver with a ¢ gitferent modulation techniques for UWB. This paper uses

wide band LNA. This LNA is designed by a TSMC 0.18 um. The X . - .
wide band LNA achieves the gain § of 12.5dB and a noise figure On-Off Keylng QOK and. Binary Phase Shift Keying BPSK
modulation for UWB receiver.

NF of 2.4 dB. In this work we evaluate the bit error rate BER of ) .
two different modulations with UWB Gaussian second derivative !N the UWB communication system, the most widely used
in the presence of the additive white Gaussian noise AWGN pulse shapes are the Gaussian pulses, wavelet-based
channel. The simulation results demonstrate that the OOK monocycle and Manchester monocycle[3]. The choice of the
modulation technique provides better performance in pulse shape is very important in the design and

comparison to the BPSK modulation. implementation of UWB communication systems. In this
work, Gaussian second derivative is considered as UWB
Keywords— wide band LNA, BER, BPSK, OOK, UWB signal and the transmission of this signal affects the
performance of different modulation in the presence of

I. INTRODUCTION AWGN channel.

UWB technology has become more popular for broadbal¢g use the second order Gaussian pulse because it is the most
wireless communication research due to its characteristicscefrently adopted pulse that meets the appropriate UWB
low power dissipation, high data rates, robustness for muReration which is usually generated by this equation.
path fading, low cost and extremely low interference as A _Z[T—Tcr
compared with conventional narrow —band communication W(t)=2—\/_e(T—Tc)e T (1)
systems. However, the Federal Communication commission T
(FCC) has allocated 7500 MHz bandwidth in the frequendji®e MATLAB program involves pulse generation with the
range of 3.1-10.6 GHz. The related technologies halglp of Gaussian 2th derivative which can be shown in Fig.1.
attracted much attention from both industry and academia[t].Fig.1, a sequence of ¥ 1ns duration frame is shown. The
UWB can be used in military applications due its low pow&eneration wave form has duratiog=2ns
spectral density. Other common uses of UWB are in radar and * S
imaging technologies, where the ability to resolve multipath
delay is in the nanosecond range. There are different schemes
of UWB system such as OFDM or impulse radio UWB[2]. In
this work impulse radio (IR) UWB system is investigated for =
UWB system methods are proposed such us pulse positiort

modulation (PPM), binary phase-shift keying (BPSK) and on- ’
off keying (OOK).
In this paper the BPSK and OOK modulation are used. The _

tude

i i i i

bit error rate performance of BPSK-UWB and OOK-UWB _ * © 0 Timewy o e
receiver with a wideband LNA and with additive white Fig. 1 Time domain representation of the second derivative Gaussian pulse
Gaussian noise (AWGN) environment is evaluated. Generator

The paper is organized as follows. Section Il, we describe OOK modulation
the details of the OOK, BPSK modulation techniques. Wide
band LNA design details are provides in section Ill. The result
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In OOK modulation scheme data symbol indicates thi&
presence of a pulse and data symbol “0” indicatepuise[4].
The equation of the OOK modulated signal can beesged
as:

S =) dw(t-jT;) 2)
j
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Fig.3 Time domain representation of the OOK tratisdisignal

B. BPSK modulation

In the BPSK modulation scheme the data is carmedhée
polarity of the pulses. The phase value of zeroreksg
indicate the data symbol “1” and 180 degrees phadee
indicate the data symbol “0”[5]. BPSK data modwatcan be
expressed as follow

k _ .
SM=) wt=jT; -¢) 3)
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Fig.4 Data input

BPSK modulation with Gaussian second pulse
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Fig.5 Time domain representation of the BPSK tratisthsignal

C. SMULINK model for AWGN channel

In this work the IR-UWB transceiver system is siatal
in the AWGN channel. This section provides moreaifet
about the UWB transceiver SIMULINK block diagramdan
the channel utilized with UWB system.

In order to implement an efficient UWB system ititical to
understand the characteristic of the propagaticemcdl. In
this paper, two different modulation schemes anskeond
derivative Gaussian pulse are chosen carefully Hrair
affects are investigated in the presence UWB tdadgyoby
using bit error rate (BER) technique. A comparismtween
the two different modulations is also made with pmesence
of AWGN.

The AWGN channel block adds white Gaussian noisereal
or complex input signal. If the input signal is Irethis block
adds a real Gaussian noise and produces a realt@igmal.
When the input signal is complex, this block addsnplex
Gaussian noise and produces a complex output signal
Changing the Symbol period in the AWGN channel kloc
affects the variance of the noise added per samiieh also
causes a change in the final error rate[2].

Noisevariance= SignalPower* Symbé)IPerlod @)
Sampletime*10 10
The AWGN is a fundamental limiting factor in

communication systems, and must be considered @ th
receiver design. It could be a result of a numligthenomena
that include atmospheric noise, RF interferencefQVGN
probability function (PDF) is expressed as follow

-vvf

1 e 262
J2no,
Where v is the amplitude of the noise samples witlariance
of g2 =1 and a mean 0¥ =0

p(t) =

(4)

D. Transceiversimplementation

In the following section the implementation of both
OOK and BPSK transceivers are presented. All thrulsition
are carried and using MATLAB/SIMULINK. Performance
analysis and parametric results are discussed ith dafter
different parametric considerations. The flow chstibw in
Fig.6 and Fig.7 describe the various functionalding blocks
that have been used for simulation of the OOK aRSR
transceivers respectively. The various parameteds taeir
values that are used during simulation of resuksdescribed
in the table below.

[1l. LNA CIRCUIT DETAILS

The LNA is one of the most critical componenfsa
UWAB reception chain. Its role is to amplify the ea@d signal
with sufficient gain and as little additional noias possible to
overcome the noise of subsequent stages.



There are three important characteristics in theigheLNA
for UWB communication system. The first is the wide-
bandwidth. The second is the implementation of fwawer
with high power gain. The third is related to afanin gain to
avoiding distortion of the signal over the bandWwidThe
designed LNA as shown in fig.1 uses the currentseeu
technique. It is composed of two stages form comsurce
(CS) topology and overall design contract cascode
architecture[6],[7],[8].

The objective of the first CS stage is to provideuit
matching impedance less than(b®y selecting appropriate

values of Rgg, Lg;and the channel oM, transistor. The

input impedance matching is expressed by the fatigw

equation.
Sll - Zin - RS
Zin + RS
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The objective of the first stage is to provide eofigure as | PER™e ) . —
low as possible by selecting appropriate values for | or different channe
Ls; Lgs M; as shown in this equation. (" stop A
SL Fig. 6 Flowchart for the simulation of building blks of OOK transceiver
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Whoever, the role of the second stage is to impflagress of
gain by amplifying the output signal &f;
The gain of the designed LNA is giving by equatifrom
this equation; it is clear that, to achieve higld &lat gain by
selecting appropriate channel bf,, L 5,,Rp, andL s,

gs2 , Cos2

SLpi(SLps +Ro2)
SPCyel +(C j

gs2—-G2 Cz C3
The LNA is designed with TSMC-RF CMOS 0.18um
technology. The designed exhibits a balance between
impedance matching, figure noise and gain. Accardinthe

curve of Fig.9, the LNA achieves a maximum gairlaf5dB
over the 3.1-10.6 GHz bandwidth. As shown in figt@ LNA

SZl = Om1 9mz (7)
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is well suited because S (2, 2) is less than (B dhe values
of S (1, 1) expressed in the curve of fig.8 is liss (-10 dB)
which indicates a good matching to 50 ohm. Theenigure
cure is shown in fig.9, This LNA results a low migure
between 2.4 dB.
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Flowchart for the simulation of building blacof BPSK transceiver



TABLE |

PARAMETERS VALUES USED

DURING SIMULATION

Parameters for Gaussian signal

Pulse repetition value 1ns

Pulse width 2ns

modulation OOK

Pulse shape $2order Gaussian

Parameters for the AWGN channel

Initial seed

1000

mode

Signal to noise ratio (SNR)

Input signal power (watts)

0.314

Parameters for the wide band LNA

Method linear
Gain (dB) 125
Noise figure 2.4
Initial seed 1234

5’ Re1
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Fig.9 Simulation results of the UWB low noise arfipti

IV. SIMULATION RESULTS

In this paper, two different modulation schemes BaWB
communication system with second derivative Gausgidse
are considered for performance analysis. The padace is
evaluated in team of Bit Error Rate in the presesfc@®WGN
channel. The Fig.18hows the BER performance of IR-OOK
and IR-BPSK receivers with the wide band low noise
amplifier. It can be noticed from the figure thatOR
modulation gives the best performance for seconderor
Gaussian pulse in the presence of AWGN channel.

Fig.10 BER performance of UWB transceiver with wiztend LNA

V. CONCLUSION

In this paper, we have implemented two different BIW
transceivers with SIMULINK model. In this work, weve
designed a wide band LNA with Agilent's ADS. Thi®NA
achieves the gain of 12.5 dB. With this low noisepéfier,
we have analysed and compared the performance of tw
different modulation techniques in term of bit errate . In
the presence of AWGN channel, the OOK modulation
performs better than the PBSK modulation.
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