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Abstract — One of the biggest challenges in wireless 
communication systems consists in achieving flexible dual-band 
receivers with maximum hardware share and minimum power 
consumption. The key for surpassing this challenge is the 
feasibility and performance evaluation for the different receiver 
topologies at system level stage. This task has its degree of 
complexity, by the fact that the receiver blocks can have 
different implementations leading to different performances. 

 Due to this fact, Agilent Genesys software will be used to 
perform the system level design compliant with the 802.11g and 
802.16e standards. The proposed architecture will be then 
exported to Ptolemy software, where it will be validated with 
more realistic signal sources, insuring a clean transition to the 
circuit level design. 
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I. INTRODUCTION 
Nowadays, the system level design of a receiver is mainly 

accomplished using spreadsheets. This method has many 
limitations, including the number of different topologies that 
can be explored within a deadline is reduced and when block 
requirements are changed, it takes too long to transfer this 
changes to circuit level. Leaving most of the work dependent 
on the designer´s experience, this produces weak solutions in 
functionality and quality. More effective approaches are 
necessary, since radio frequency (RF) components have a 
longer design cycle when compared with digital ones. 

However as years pass by, the wireless market demands a 
higher level of integrability and a shorter time to market. As it 
is known these two requirements don’t always combine. In 
this sense Agilent developed the two Electronic Design 
Automation (EDA) tools that will be used in this thesis, 
Genesys and Ptolem, simplifying the designer’s work on the 
design flow and system level optimization and its validation 
[1]. 

Institute of Electrical and Electronics Engineers (IEEE) 
802.11 Wireless Local Area Network (WLAN), also known 
as WiFi, is most certainly the wireless technology with the 
highest acceptance worldwide, becoming nowadays the 
default interface in almost every electronic device. 
Meanwhile, Mobile Worldwide Interoperability for 
Microwave Access (WiMAX) continues to attract a lot of 
attention in the telecommunication world, especially by 
manufacturers and Internet Service Providers (ISP). Mobile 
WiMAX (IEEE 802.16e), the first standard to introduce 

mobility to WiMAX, can be viewed as the bridge between 
high speed WLANs and high mobility of cellular networks. 

These two technologies are quite complementary when 
compared: 

• Mobile WiMAX was developed for Wireless 
Metropolitan Area Network (WMAN) with a coverage range 
of a few kilometers, being able to cover entire cities. While 
WiFi is for WLAN with a transmission range up to 100m, 
proving mostly indoor coverage within hotspot, campus, 
enterprise and home environments; 

• Mobile WiMAX is mostly for commercial networks 
deployed by ISPs. However, WiFi is mainly for non-
commercial usage, such as home and enterprise networks; 

• Mobile WiMAX supports high mobility so that users 
can have Internet access inside a moving car or a train up to 
120 km/h, but WiFi is mainly for nomadic users, who use this 
technology while barely moving from the same place. 
Altough WiFi devices are not optimized to support mobility, 
they can accept nothing more than the “walking speed” 
velocity. 

Merging Mobile WiMAX and WiFi gives a true meaning 
to the “Internet on the Go” concept. By combining the high 
speeds of both WLAN and WMAN, ISPs are able to provide 
fixed, portable and mobile broadband internet access. And 
obviously, combining these two technologies produces a 
major saving in device costs [2]. 

Concerning the design of IEEE 802.11g standard WiFi 
receivers, the Direct Conversion Receiver (DCR) has been 
chosen for highly integrated systems and low power 
consumption. For mobile receivers, the level of integration, 
flexibility, and power dissipation are crucial factors. DCR is 
less complex than a heterodyne receiver, since it does not 
require an external image-reject filter and the receiver 
baseband (BB) stage includes only low-pass filters (LPF) and 
programmable gain amplifiers (PGA). However, it has 
disadvantages such as DC offset that can only be canceled 
with digital signal processor (DSP) help, quadrature 
demodulator impairments must be minimized with proper 
layout design combined with DSP aid, and flicker noise that 
became important due to signal with relatively low level at 
baseband circuits. 

In the design of WiMAX receivers for the IEEE 802.16e 
standard, DCR architecture is mainly chosen for the same 
reasons as WiFi receivers. It requires less and simpler filters 
than the heterodyne receiver. Band-pass filters (BPF) are not 
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used because the intermediate frequency (IF) is at DC, so the 
image rejection does not apply. 

In the design of Mobile WiMAX/Wifi dual-band 
receivers, DCR architecture is used for the same reasons 
referred above for the individual standard receivers [3]. Also, 
802.11g the 802.16e signals do not have a subcarrier at DC, 
which relaxes the requirements of carrier suppression and 2nd 
order intermodulation, making the DCR the ideal choice [4]. 

If the designer is willing to invest in the DSP level, than 
the zero-IF architecture should be chosen since its problems 
can be corrected in the digital domain lowering the analog to 
digital converter (ADC) requirements. 

Otherwise, there is the low-IF option in which the DC 
offset is not a huge problem. But, since the signal is centered 
at 10 MHz, this leads to a higher ADC sampling frequency 
and consequently to higher power consumption in the IF 
chain. 

 

II. SYSTEM LEVEL CONCEPTS 

A. Zero-IF Architecture 
Also known as DCR or homodyne receiver, this 

architecture (Figure 1) has some issues, but it is still very 
popular in wireless telecommunications.  

 
Figure 1 – Homodyne architecture [5]. 

It is an architecture that downconverts the RF signal 
directly to BB. This means that LO RFω ω=  and 0IFω =
(Figure 2). 

 
Figure 2 – Downconversion to BB [5]. 

The major advantage of the homodyne receiver is that it 
doesn't suffer from the image frequency problem, so no 
image-reject filter is needed. Also, IF filters are not necessary 
because there is no IF. 

Channel select LPF is usually active. A good trade-off 
noise-linearity-power must exist between this filter, the ADC 
and a possible amplifier between them. 

 

B. Low-IF Architecture 
In Figure 3 is presented the Low-IF architecture. Its 

approach is quite similar to the Weaver architecture, with the 
exception that the signals 1( )a t  and 2 ( )a t  are sent to the 
ADCs. The second down-conversion to BB is performed in 
the digital domain. Low-IF has all the Homodyne advantages 
with no DC Offset problem, but it may suffer from I/Q 
impairments in the RF analogue quadrature downconversion. 

IF can be as low as half of the channel bandwidth. But 
such a low IF implies that the analog quadrature demodulator 
is working close to the RF frequency. This leads to an 
imperfect image rejection due to the demodulator 
impairments. A proper layout design and techniques based on 
RF complex filters placed before the quadrature demodulator 
are used to reduce this limitation. 

 
Figure 3 – Low-IF architecture. 

Assuming a perfect quadrature demodulator, the complex 
spectrum at its output, Y, is a left shifted version by local 
oscillator (LO) frequency of the RF spectrum, X, as shown in 
Figure 4.  

 
Figure 4 – Low-IF quadrature demodulation [5]. 

 
But in practice, IF I/Q chain is not perfectly symmetric, so 

quadrature relation between IF image and signal will be 
corrupted. A solution for this, is to place a complex BPF at 
the beginning of the IF chain, centered at +IF, attenuating the 
–IF image and high order products. Thus, if the following IF 
stages (PGA and ADC) are not symmetrical, the signal is 
lesser corrupted since the image was already attenuated the 
complex BPF. Finally the channel selection is performed at 
BB by a LPF [5]. 

 

C. Comparison 
The advantages and disadvantages between low-IF and 

zero-IF are summarized in Table 1. 
 

Table 1 – Comparison of Receiver Architectures. 
 Advantages Disadvantages 

Low-IF 
 Less filters 
 Easier image 

rejection 

× Impairments in I/Q 
demodulator 

Zero-IF 

 Simple circuit 
 No image rejection 

problem 
 Less filters 

× 1/f noise and DC offset 
kill the performance 

× Slow DC offset settling 
time 

× Impairments in I/Q 
demodulator 

× Local oscillator pulling 
 

III. STANDARDS ANALYSIS AND SPECIFICATIONS 

A. Standards Analysis 
Every integrated circuit project starts with a preliminary 

task known as system level design. The purpose of this 
systemic task consists in determining the individual 
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specifications of each receiver component, in a way that the 
overall receiver fulfills the standard specifications.  

The IEEE 802.11g [6] and 802.16e [7] were analyzed and 
the requirements in Table 2 were obtained. 

 
Table 2 – Receiver parameters. 
 802.11g 802.16e 

Maximum Input 
Signal [dBm] -20 -30 

Sensitivity [dBm] -65 -71 

NF [dB] 10 8 

Adjacent Channel 
Rejection [dB] -1 4 

SNR [dB] 20 20 

BER 10-3 10-6 

 
The spectral density of the 802.11g transmitted signal 

shall fall within the spectral mask shown in Figure 5. 
 

 
Figure 5 – 802.11g transmitted spectrum mask. 

The spectral density of the 802.16e transmitted signal 
shall fall within the spectral mask shown in Figure 6. 

 

 
Figure 6 – 802.16e transmitted spectrum mask. 

 

B. Performance Calculations 
The dynamic range (DR) of an ADC can be calculated by 

its maximum signal to noise ratio (SNR) [8], 

 [ ] 6.02 1.76ADC bDR dB n= +   (1) 

In mobile systems, 10 bit ADCs are frequently used to 
prevent a higher bit error rate (BER) due to the ADC’s 
quantization noise. 

The ADC average input power must be -21 dB and -30 
dBm for the 802.11g and 802.16e, respectively, for the signal 
to be properly decoded. Since orthogonal frequency division 

multiplexing (OFDM) has a peak to average power ratio 
(PAPR) of 12 dB, the ADC needs to be able to handle a 
maximum power of -9 dBm. The ADC studied in this thesis 
has a 10 bit resolution and a peak to peak voltage of 1 V. 
Considering that the input power, in watts, of an ADC is 
given by, 

 
21

2
in

in
in

VP
Z

=   (2) 

the input impedance can be calculated and is equal to 1 kΩ. 
The ADC noise figure (NF) can be obtained by [8], 

 20 log 6.02 10log 10log 196.2ADC pp in sNF V n Z f= − − − +   (3) 

Considering a zero-IF architecture, the ADC has a 
sampling frequency of 20 MHz, the minimum possible while 
still avoiding aliasing. Thus, the NF is 33 dB. Now 
considering a low-IF architecture, the same ADC has a 
sampling frequency of 40 MHz. For the same reason, a NF of 
approximately 30 dB is obtained. 

 

C. Transmitter 
The transmitter blocks for the 802.11g and 802.16e are 

shown in Figure 7. 
 

 
Figure 7 - 802.11g/802.16e Transmitter. 

In this thesis it was only considered the transmission of 
the data (payload) at the maximum speed, 54 Mbps. 
Therefore, the data bits are divided in 6-bit groups and 
mapped to a 64-Quadrature Amplitude Modulation (QAM) 
constellation using Gray codification. 

Before the inverse Fast Fourier Transform (IFFT), the 
data to be transmitted is loaded into the IFFT buffer. Then, 
the IFFT transforms the signal from the frequency domain to 
the time domain. After that, a guard interval is inserted at the 
beginning of each symbol. Now, that the time domain OFDM 
symbol is built, it will then modulate a RF carrier. 

The transmitter parameters are shown in Table 3. 
 

Table 3 – Transmitter parameters. 
 802.11g 802.16e 

IFFT Size 256 4096 
Used Subcarriers 52 1680 

Null Subcarriers DC 
27-229 

DC 
841-3255 

Guard Interval 1
3

IFFTSize×
  1

8
IFFTSize×

  

Symbol Rate [MHz] 80 44.8 
Carrier Frequency 

[MHz] 2450 3500 

 
In Figure 8 and Figure 9, are show the transmitted 

spectrums for both standards with an output power of 23 dBm 
and carrying data only. 
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Figure 8 – 802.11g OFDM transmitted spectrum. 

 

 
Figure 9 – 802.16e OFDM transmitted spectrum. 

It is possible to observe that both spectrums fulfill the 
spectral masks requirements (marked in red). 

 

D. Receiver 
The receiver chain is shown in Figure 10. The 

demodulator does, exactly, the inverse operation of the 
transmitter. The guard interval is removed from the digital 
signal and a Fast Fourier Transform (FFT) is performed, 
converting the signal to the frequency domain. Next, the null 
subcarriers are removed so that the bitstream can be properly 
extracted, from the complex QAM signal, by the decoder. 

 
Figure 10 – 802.11g/802.16e receiver chain. 

A state of the art research was made to find the 802.11g 
and 802.16 receivers’ typical requirements in terms of block 
level specifications. These block specifications were 
summarized in the tables below. 

 
Table 4 – LNA and PGA specifications. 

  Gain [dB] NF [dB] IIP3 [dBm] 

LNA high gain mode [16 , 25] [1.6 ; 3] [-15 ; 4] low gain mode [0 , 10] 

PGA high gain mode [20 , 66] [16 ; 28] [5 ; 16] low gain mode [0 , 20] 
 

Table 5 – Mixer specifications. 
Gain [dB] NF [dB] IIP3 [dBm] 

[2 ; 16] [6 , 11] [3 ; 15] 
 
 

Table 6 – LO specifications. 
Power [dBc] Offset 
[-104 , -90] 100 kHz 

[-125 , -102] 1 MHz 
 

Table 7 – IF and BB filters specifications. 

Type Order Bandwidth 
[MHz] 

Insertion Loss 
[dB] 

Chebyshev 4th [3 , 20] [3 , 10] Butterworth 2nd to 5th [2.5 , 20] 
 

Table 8 – ADC specifications. 
Resolution Frequency DR  

10 bit 40 MHz 55 dB 
 

IV. SYSTEM DESIGN 
The Genesys and Ptolemy softwares from Agilent 

Technologies were chosen to perform the system level 
simulations. 

Genesys provides graphical diagnosis of impairments 
such as mismatches and frequency spurious mixing products 
that are ignored by spreadsheets. It also allows system 
designs to be exported to Agilent ADS for further 
development at the circuit and DSP levels. 

Ptolemy is oriented for electronic systems with special 
emphasis on communication applications. One of its main 
advantages is the ability to make mixed domains simulations. 
This means, for instance, that a system can contain several 
numerical or behavioral domain blocks and also blocks that 
are described by electrical circuits. This capability is 
important to help the design of transmitters or receivers 
architectures to cope with modern specifications. Ptolemy has 
the capability of communicating with the equipment of 
Agilent, programming signal generators and acquiring signals 
from oscilloscopes and spectrum analyzers. 

 

A. Zero-IF Architecture 
The RF signal is band selected by the BPF and amplified 

by the low noise amplifier (LNA). Then, it is down converted 
to BB by two quadrature mixers. In BB the signal is filtered 
by two LPFs, removing the high frequency components from 
the mixer. The PGAs provide the ADC a signal with constant 
power for proper digitalization. It is assumed that both the 
LNA and the PGAs have built-in AGC inputs. The Zero-IF 
architecture is the same for both standards, only the block 
specifications differ. 

The 802.11g and 802.16e don’t specify an 
intermodulation requirement. Although, it is possible to 
express the receiver linearity in terms of the input 1 dB 
compression point (IP1dB) [9]. 

The LNA is one of most important blocks, since it needs 
to have a large DR to cover the input signal. To prevent itself 
and following blocks saturation, the LNA and PGA gains 
must be reduced for strong input signals. Therefore, the 
receiver operates in two distinct modes [10]: low gain and 
high gain modes. 

The low gain mode requirements are shown in Table 9.  
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Table 9 – Low gain mode requirements. 
 802.11g 802.16e 
IP1dB [dBm] -10 -18 
IIP3 [dBm] 0 -8 

 
Based on the specification ranges summarized in III.D, 

the 802.11g block level specifications were obtained and 
adjusted by simulation for the low gain mode as show in 
Figure 11. 

 
Figure 11 – 802.11g zero-IF low gain mode specifications. 

 
Also based on the specification ranges summarized in 

III.D, is possible to verify that the 802.11g and 802.16e 
specifications are quite similar. Thus, the 802.16e block level 
specifications were obtained and adjusted by simulation for 
the low gain mode as show in Figure 12. 

 
Figure 12 – 802.16e zero-IF low gain mode specifications. 

 
The high gain mode requirements are shown in Table 10.  
 

Table 10 – High gain mode requirements. 
 802.11g 802.16e 
IP1dB [dBm] -26 -26 
IIP3 [dBm] -16 -16 

 
The 802.11g and 802.16e high gain mode block level 

specifications are the same as in low gain mode, with a few 
exceptions. The LNA and PGA gains were changed to 18 dB. 

The obtained adjacent channel rejection for the 802.11g 
was 23 dB, as shown in Figure 13. 

 
Figure 13 – 802.11g zero-IF adjacent channel and desired signal. 

The obtained adjacent channel rejection for the 802.16e 
was 6 dB, as shown in Figure 14. 

 
Figure 14 – 802.16e zero-IF adjacent channel and desired signal. 

 
The obtained EVM for the 802.11g high gain mode was    

-30 dB. The corresponding constellation compared to the 
ideal one is shown in Figure 15. 

 
Figure 15 – 802.11g zero-IF high gain mode EVM constellation. 

 
The obtained EVM for the 802.16e high gain mode was    

-23.4 dB. The corresponding constellation compared to the 
ideal one is shown in Figure 16. 

 
Figure 16 – 802.16e zero-IF high gain mode EVM constellation. 

 
In Table 11, it is shown that the linearity and sensitivity 

requirements of the 802.11g were fulfilled. Even the obtained 
EVM at high gain mode fulfills its requirement.  

The NF used to validate the standard requirement is 
always the one obtained in high gain mode, because in this 
mode signal quality can be affected and easily degraded by 
noise. The NF obtained in high gain mode is lower than the 
required. 

It has a quite large adjacent channel rejection, as 
desirable. And in every simulation that was made, the BER 
requirement is achieved. 
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Table 11 – 802.11g Zero-IF results. 

 Obtained Required 

IP1dB 
low gain mode -7.1 dBm ≥  -10 dBm 
high gain mode -20.6 dBm ≥  -26 dBm 

IIP3 
low gain mode 3.4 dBm ≥  0 dBm 
high gain mode -4 dBm ≥  -16 dBm 

EVM 
low gain mode -33.9 dB ≤  -25 dB high gain mode -30 dB 
NF 5.4 dB ≤  10 dB 

Adjacent Channel Rejection 23 dB ≥  -1 dB 
BER 0.000 ≤  10-3 

 
In EVM simulations it is possible to observe that the 

spreading of the constellation points is, in part, due to LO 
phase noise [11]. Most noticeable in high gain mode, since 
the input signal is weak with low power making it more 
vulnerable to noise. 

In Table 12, it is shown that the linearity and sensitivity 
requirements of the 802.16e were also fulfilled, with a 
considerable margin. The NF in high gain mode is lower than 
the required. The adjacent channel rejection has a 2 dB 
margin to the minimum required. Only the obtained EVM 
values didn’t fulfill the standard requirement. 

 
Table 12 – 802.16e Zero-IF results. 

 Obtained Required 

IP1dB 
low gain mode -7.1 dBm ≥  -18 dBm 
high gain mode -18.5 dBm ≥   -26 dBm 

IIP3 
low gain mode 2.8 dBm ≥  -8 dBm 
high gain mode -6 dBm ≥  -16 dBm 

EVM low gain mode -26.2 dB ≤  -31 dB high gain mode -23.4 dB 
NF 5 dB ≤  8 dB 

Adjacent Channel Rejection 6 dB ≥  4 dB 
BER 0.000 ≤  10-6 

 

B. Low-IF Architecture 
The RF signal is band selected by the BPF and amplified 

by the LNA. Then, it is down converted to an IF of 10 MHz 
by two quadrature mixers. IF was chosen to be equal to half 
of the RF signal bandwidth, in order to make the signal left 
edge closer to zero. Thus, the ADC sampling frequency can 
be as low as possible. 

At IF the signal is filtered by two LPFs removing the high 
frequency components from the mixer. The PGAs provide the 
ADC a signal with constant power for proper digitalization. It 
is assumed that both the LNA and the PGAs have built-in 
AGC inputs. The low-IF architecture is the same for both 
standards, only the block specifications differ. 

The low-IF follows exactly the same considerations made 
for the zero-IF, and therefore the two gain modes are also 
studied for the low-IF architecture. By the research made in 
III.D, it is possible to conclude that both architectures, zero-
IF and low-IF, have almost the same block level 
specifications. Thus, the zero-IF requirements and block level 

specifications were imported and adapted for the low-IF 
architecture. 

In Figure 17, are shown the block level specifications 
used for the 802.11g low gain mode. 

 
Figure 17 – 802.11g low-IF low gain mode specifications. 

 
In Figure 18, are shown the block level specifications 

used for the 802.16e low gain mode. 

 
Figure 18 – 802.16e low-IF low gain mode specifications. 

 
The high gain mode block level specifications are the 

same as in low gain mode with a few exceptions. The 
802.11g LNA and PGA gains were changed to 18 dB. The 
802.16e LNA and PGA gains were changed to 18 dB and 15 
dB, respectively. 

The obtained adjacent channel rejection for the 802.11g 
was 24 dB, as shown in Figure 19. 

 
Figure 19 – 802.11g low-IF adjacent channel and desired signal. 

 
The obtained adjacent channel rejection for the 802.16e 

was 4 dB, as shown in Figure 20. 

 
Figure 20 – 802.16e low-IF adjacent channel and desired signal 
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The obtained EVM for the 802.11g was -30 dB. The 
corresponding constellation compared to the ideal one is 
shown in Figure 21. 

 
Figure 21 – Low-IF 802.11g high gain mode EVM constellation. 

The obtained EVM for the 802.16e was -23 dB. The 
corresponding constellation compared to the ideal one is 
shown in Figure 22. 

 
Figure 22 – 802.16e low-IF high gain mode EVM constellation. 

In Table 13, it is shown that the linearity and sensitivity 
requirements of the 802.11g were fulfilled. Even the obtained 
EVM at high gain mode fulfills its requirement.  

The NF used to validate the standard requirement is 
always the one obtained in high gain mode, because in this 
mode signal quality can be affected and easily degraded by 
noise. The NF obtained in high gain mode is lower than the 
required. 

It has a quite large adjacent channel rejection, as 
desirable. And in every simulation that was made, the BER 
requirement is achieved. 

 
Table 13 – 802.11g low-IF results. 

 Obtained Required 

IP1dB 
low gain mode -7.1 dBm ≥  -10 dBm 
high gain mode -20.5 dBm ≥  -26 dBm 

IIP3 
low gain mode  1.5 dBm ≥  0 dBm 
high gain mode -5.3 dBm ≥  -16 dBm 

EVM low gain mode -34 dB ≤  -25 dB high gain mode -30 dB 
NF 8.3 dB ≤  10 dB 

Adjacent Channel Rejection 24 dB ≥  -1 dB 
BER 0.000 ≤  10-3 

 
In Table 14, it is shown that the linearity and sensitivity 

requirements of the 802.16e were also fulfilled, with a 
considerable margin. The NF in high gain mode and the 
adjacent channel rejection barely meet the requirements. Only 

the obtained EVM values didn’t fulfill the standard 
requirement. 

 
Table 14 – 802.16e low-IF results. 

 Obtained Required 

IP1dB 
low gain mode -7.1 dBm ≥  -18 dBm 
high gain mode -18.6 dBm ≥   -26 dBm 

IIP3 
low gain mode 0.8 dBm ≥  -8 dBm 
high gain mode -5.7 dBm ≥  -16 dBm 

EVM low gain mode -26 dB ≤  -31 dB high gain mode -23 dB 
NF 7.9 dB ≤  8 dB 

Adjacent Channel Rejection 4 dB ≥  4 dB 
BER 0.000 ≤  10-6 

 

V. DUAL-BAND RECEIVER PROEJCT 
In the previous chapter, it was seen that the 802.16 

dictates the BB NF distribution mainly in the low-IF 
architecture. In the zero-IF architecture the LPF cutoff and 
ADC sampling frequencies are defined by the 802.11g. The 
zero-IF architecture achieves a lower NF than the low-IF one. 

In the dual-band architectures two LNAs were used, 
which is a much more efficient way of receiving signals in 
one band rejecting signals from the other band. Although 
dual-band select filters and antennas exist, it is quite difficult 
for a double-band (even switched) LNA to cope with strong 
signals approximately 1 GHz aside. The increased circuit size 
isn’t relevant when compared to its advantages.  

Which architecture is more suitable for a dual band 
receiver is a decision that the designer will have to make 
based on the project restrictions. In the zero-IF case, the 
problems that arise from the DC offset and 1/f noise have to 
be corrected with the DSP interacting with the analog DC 
levels. But because the output signal is at baseband, the ADC 
sampling frequency is lower and so is the power 
consumption. The proposed dual-band zero-IF architecture is 
shown in Figure 23. 

 
Figure 23 – Dual-band zero-IF architecture. 

Low-IF doesn’t suffer from DC offset and 1/f noise, but 
the fact that the signal is centered around 10 MHz leads to a 
higher power consumption of the IF chain, since it needs an 
ADC with higher sampling frequency. The proposed dual-
band low-IF architecture is presented in Figure 24. 
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Figure 24 – Dual-band low-IF architecture. 

 

VI. CONCLUSION 
Although, WiMAX current status and the number of 

subscribers in Q1 2013 are not yet available, WiMAX is 
definitely not a dead technology as many people thought, and 
will continue to evolve as an excellent WiFi complement.   

It’s crucial to extract the standards requirements in first 
place, before proceeding to the system level conception of the 
architecture. It’s also essential to have an idea of the 
specifications that each block is able to achieve, so that the 
system level values are possible to implement. 

The receiver output SNR should be calculated in order to 
know the receiver total NF. This is important for knowing 
how to distribute the NF and gain among the receiver blocks. 

The 802.11g and 802.16e transmitters were built 
according to the standards requirements to transmit only 
payload at a data rate of 54 Mbps with 64-QAM modulation, 
which is the most demanding case. 

The demodulator was built to extract the received 
bitstream. So it could be compared to the transmitter 
modulating bitstream to verify both standards BER 
requirements. 

The zero-IF and low-IF were designed at a system level, 
and tested with the modulated OFDM signal sent by the 
transmitter in order to verify the standards requirements. 

The 802.16e dictates the receiver NF distribution among 
the receiver blocks of both architectures.  

Both architectures were proposed for a dual-band 
receiver, since the final choice depends on the presence or 
absence of project restrictions. 
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