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The Homodyne receiver (also call zero-IF receiver), Shown in Figure 3, is composed by the RF detector a pass band filter, a local oscillator and an amplifier. This architecture avoids the disadvantages of the heterodyne concept by reducing the IF to zero. In this architecture, the simplicity offers two important advantages. The image issue is solved with an IF frequency equal to zero and the LNA design becomes simpler because there is no need to drive a 50 ohms load. The IF-low pass filters and base-band amplifiers can be easily integrated and implemented digitally. The major disadvantage for this topology is the down-converted band extends to zero frequency and offset voltages can corrupt the signal and saturate next steps.
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III. RF RECEIVER CONSIDERATIONS
RF receiver characteristics can be defined as: sensitivity, selectivity, tuning, stability, response to mixing products, dynamic range and gain. Next section presents in detail these characteristics.
B. SENSITIVITY

Receiver sensitivity is defined as the input signal required to get an adequate output signal with an adequate SNR.

Receiver sensitivity determines the capacity to respond to weak signals, where the minimum power that the receiver can detect is defined as the sensitivity. The minimum power is related to noise in band as the receiver noise figure, the minimum signal to noise ratio, the receiver sensitivity or minimum wanted signal can be expressed in the following form:
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Where;

Pmin = Minimum wanted power

K = 1.3806x10-23 Boltzman constant (J/K)

T = System temperature (ªKelvin)

B = Channel bandwidth (Hz)

F = Receiver noise figure

SNRmin = Minimum signal to noise ratio

For a digital receiver, the minimum signal to noise ratio [image: image2.jpg]SNR i



 depend on the digital modulation, channel bandwidth, bit rate, and bit energy over noise power ratio [image: image3.jpg]


 , the ratio can then be written as follows:
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Where;


[image: image5.wmf]÷

÷

ø

ö

ç

ç

è

æ

o

b

N

E

 = Bit energy over noise power ratio

Rbit = Bit rate (bits/s)

m = Modulation efficiency

B = Channel bandwith

C. SELECTIVITY

Receiver selectivity is the aptitude to distinguish the required signal and the adjacent interferer signals near to the channel. The receiver channel bandwidth must be enough in order to not disturb.

A high level interference in the adjacent alternate channel or out of band receiver input may degrade the performances. To prevent any degradation, the interference contributions need to be analyzed. Interference contributions can be of various sources, for example: first after an inadequate rejection of filter in the direct trajectory, second from a reciprocal mixed product between the interference and the phase noise of the local oscillator, third from the reciprocal mixed product between the interference and the local oscillator spurious and fourth from the third order inter modulation effect in the modulated interference. 

Finally the selectivity required for an interference can obtained from the following expression [12]:
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Where:

S = Wanted signal power

I = Interference power

SNRimp = Minimum signal to noise ratio

FI = Interference factor

P = Partition
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D. INTERMODULATION

Two interferences of high level along with the desired signal at the input of the receiver can produce a third order inter-modulation in the desired channel. In this case, the analysis produces the level of inter-modulation at the receiver input expressed of the following form [12]:
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And for the maximum level of inter-modulation IP3in, at the input:
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(6)
E. MIXING PRODUCTS AND CHIRPS

A good receiver must reject the mixing products outside of the bandwidth and do not generate them inside this bandwidth. Even though the super-heterodyne receiver is considered as the best combination of principles for the optimum reception, this device presents disadvantages that must be mentioned. The major difficulty in this receiver is the susceptibility to many variations of this kind of responses and the complexity of the designs well as the required adjust to reduce this response. Any combination of signals, joining the LO and its harmonics, can produce signals in the same IF of the receiver. These, plus the espúreas responses in the mixing stage, are called chirps. Many of these responses are the result of the frequency conversion.
IV. RECEIVER SYNTHESISER REQUIREMENTS

This section presents different RF considerations for a wireless receiver design according to the previous section.

F. RECEIVER INTERFERENCE CONSIDERATIONS
The interference requirement for a wireless receiver is carried out with a wanted signal level. In this case BER also must be maintained at less than 3%. In this case the carrier to noise plus interference ratio is required to be greater than the carrier to noise ratio calculated in the previous section, considering an equal partition or contribution between noise and interference, noise and interference power are equal and 3 dB lower than previous section. The allowable interference may be stated simply by the relationship:
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Where PI is the interference power at the receiver input, PN is the noise power at the receiver input and PN+I is the sum of the two.
(See the last in the following document: RF_Zacatecas_4.doc)
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Figura 3.  Homodyne Receiver Architecture
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