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COMPARISON BETWEEN ELBER’S RADIO SOFTWARE LINK 

AND  

A CONVENTIONAL ANALOGUE RADIO LINK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



       
    
 
 
 
Receiver 

 
ELBER RECEIVER R_NBFM 

 
In Elber’s software based R_NBFM receiver, the IF signal from the first (and only) analogue down 
conversion is immediately digitalised; all subsequent signal processing like filtering and frequency 
discrimination processes occur in digital domain. 
On the other hand, to obtain good performance, especially when it comes to selectivity, in a 
traditional analogue receiver it is necessary to have two or three frequency conversions, which leads 
to a signal deterioration in the dynamic range  with the risk of introducing spurious effects. 
 
The IF digital filter present in Elber’s equipment (that follows the unique analogue down 
conversion) guarantees without any adjustment:  
�  Extremely flat frequency response ( ripple < 0,01dB in a bandwidth of  +/-100 kHz) 
�  Selectivity (rejection > 100dB @ +/-200kHz from central frequency) 
�  Ideal linear phase (and hence guaranteed stereo separation without necessary phase 

equalisation.) 
�  Software re-programming. 
�  Necessary stability with respect to time and temperature variation.    
�  Equal performances guaranteed for every receiver. 

 
Conversely, in an analogue IF filter: 
�  The frequency response depends on the accuracy of the multiple calibration components and 

will however still be worse than that of a digital filter (0,1 dB  in the best possible scenario) 
�  The equipment calibration will change through equipment ageing and environmental 

conditions (temperature, humidity). 
�  The values of the adjacent frequencies and filter response are difficult to obtain to a level 

easily obtained with a digital filter. 
�  The frequency response of the analogue filters (group delay) is not optimised and an accurate 

equalisation is necessary. Even in this case, the final result will be inferior compared to the 
characteristics of the digital filters. The performance is however a function of the 
compensation accuracy which in general is critical and suffers to a higher extent of the same 
frequency stability problems.  

 
It follows that there is no guarantee that the filter’s response with time can’t suffer and performance 
degradation.  
 
Similar considerations could also be done when it comes to frequency discrimination. 
Numerical based discrimination techniques have an accuracy that depends on the resolution 
(number of bits used by the DSP (16 bits in case of Elber’s receiver). The results obtained in terms 



       
    
of sensibility (output level), intermodulation, distortion, pass-band, stereo separation etc, are 
guaranteed according to the algorithm used and therefore equal from equipment to equipment and 
invariable over time and environmental conditions. 
In the case of analogue frequency discrimination, the results on the other hand depend on the 
adopted circuitry and the accuracy of the calibrated components and distortion compensation. A 
good result (always worst than those obtained from numerical techniques) necessitates a complex 
procedure and can’t be guaranteed over time. 
 
 
The digital processing in Elber’s NBFM_R receiver offers additional advantages, in particular 
allows: 
�  An accurate monitoring of the demodulated signal. These measurements and RF signal  are 

directly performed by the DSP which performs the frequency discrimination. Without any 
necessary calibration, the received signal and signal deviation can be obtained in a very 
accurate way. The tolerance of the values displayed is only attributed to the rounding off  
(1 kHz in peak to peak deviation measurement and ±1dB in the received RF Field - measured 
in an interval between -25dBm and -105dBm). It is thus quite easy to figure out the difficulty 
to obtain such results using analogue techniques. 

�  The possibility to control in a precise way (now approximately ±4dB) the sensibility of the 
demodulator and to effect an extremely precise squelch operation in the level of operation, 
hysteresis (these values can be set via software without cost and complications) and the 
attenuation (obtained by numerical methods on the digital output).   

 
 
Transmitter 
 

 
ELBER TRANSMITTER T_NBFM 

 
A typical traditional approach, when it comes to the transmitting part of a narrow band FM radio 
link is the direct modulation (from the multiplex stereo side) of a local oscillator. The frequency of 
such an oscillator is maintained stable to the transmitting frequency using slow PLL. Some of the 
limitations in such a solution are: 
�  The difficulty of extending the frequency response for lower frequencies of the modulated 

signal; 
�  Equalisation necessity and the complexity of the required filter in order to attenuate 

components out of the multiplexed signal band; 
�  The distortion effect introduced by a possible analogue deviation’s limiter; 
�  Possible modulation sensitivity variation with the operative frequency. 
 
The digital solution adopted in Elber’s transmitter, T_NBFM, is based on numeric techniques after 
the digitalisation of the multiplexed signal. 



       
    
This processing is performed in sequence by two devices, a DSP and a Digital Up Converter, which 
generates the modulated signal. This approach does not suffer from the above listed problems, in 
fact:  
�  The frequency response can be extended up to DC. 
�  The filter rejecting the out band noise present on the multiplex signal is extremely accurate 

and precise (±0.01dB up to 80kHz, stop-band > 45dB at 110kHz) and with a group delay 
virtually zero. 

�  The limiter (with limit at ±80kHz) has ideal performances: no distorsion introduced up to the 
limit of operation. 

�  The modulation sensibility is absolutely constant with variable transmitting frequency and is 
capable of being controlled through software, with the use of the keypad on the front panel of 
the equipment. 

 
The digital solution for Elber’s FM  narrow band Radio link (NBFM model) also allows: 
�  A simple management of all the functions and the monitoring of the functional parameters 

through the keypad (6 keys) and the display present on the front panel.  
�  A reduction in the manufacturing and production costs especially in the testing and calibration 

part; this is reduced to a simple functional verification process (excluding the front end 
section). 

�  A reduction of unneccessary cumbersome components, both in the transmitter and the receiver 
which leads to a production of a 1U rack mountable unit.  
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