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IMPROVED RECURRENT METHOD OF ANALOG-TO-DIGITAL 
FUNCTIONAL CONVERSION FOR INCREASE OF SPEED AND ACCURACY

Lesya Mychuda

National University «Lviv Polytechnic»  12, S.Bandera St., Lviv, Ukraine, 79013

Analog-to-digital converters with logarithmic characteristics have better accuracy 
compared with linear converters at lower bit rates. However, they are inferior to the 
linear ADC in terms of performance. The paper has further developed a recurrent 
method that provides the increased performance and accuracy. Moreover, the required 
number of standards is reduced due to repeated appeals to the oldest category. In the 
subsequent conversion steps, the values of the compensating voltage in the previous 
step and the variable coefЮ cient are used. This, together with the choice of the basis of 
the logarithm, has made it possible to increase the accuracy with a reduced number of 
discharges and a conversion time of up to 25 cycles. The paper suggests an algorithm 
for an improved recurrent method and its scheme implementation. The work of analog-
to-digital functional converters has been simulated based on the improved recurrent 
method and an error estimation has been given. It has been shown that in contrast to 
the known methods, which provide an error of 0.4% for 8-binary digits, the suggested 
method gives an error of not more than 0.25% and even less than 0.1%.

Keywords: speed, recurrent method, analog-to-digital functional conversion, 
accuracy, switched capacitors.

    22.02.2018
Received 22.02.2018



COMPUTER TECHNOLOGIES OF PRINTING 2018/1 (39) 165

Novelty. The scientiЮ c novelty is in the integrated approach to the diagnosis of 
the electronic ignition system, the engine electronic control unit and the mechanical 
part by electronic means.

Practical SigniЮ cance. The suggested method is used in the educational 
process for training of specialists in automobile electronics at the Department of 
Computerized Automation Systems at National University �Lviv Polytechnic�. The 
methodology can be used at service stations in the diagnosis and repairing of modern 
automobile engines.

UDC 681.335 (088.8)

IMPROVED RECURRENT METHOD 
OF ANALOG-TO-DIGITAL FUNCTIONAL CONVERSION 

FOR INCREASE OF SPEED AND ACCURACY

Lesya Mychuda

National University «Lviv Polytechnic»  12, S.Bandera St., Lviv, Ukraine, 79013
lesyamychuda@yahoo.com

Research Methodology. The methodological basis of the study is the principles of 
complexity, reliability and scientiЮ c objectivity, based on the priority of the published 
materials. In order to identify the condition of development of the topic, general 
scientiЮ c methods have been used � comparison, analysis, synthesis, generalization, 
which made it possible to distinguish the most signiЮ cant in separate primary sources, 
as well as ensured the integrity of the consideration of issues. The method of recurrent 
analog-to-digital functional conversion is based on the theory of linear electric circuits. 
The estimation of the errors of the developed devices has been carried out in accordance 
with the theory of errors and using numerical methods of analysis.

Results. In the conducted research the improvement of the recurrent method 
of analog-to-digital functional conversion has been suggested. The method is 
implemented using switching capacitors. This construction is technological for 
manufacturing and provides low power consumption and high reliability. Increasing 
the speed, reducing the required number of standards and increasing the accuracy 
at a reduced digit is achieved by choosing the basis of the logarithm and repeated 
appeals to the oldest digit at the Ю rst stage of the conversion. In the subsequent 
conversion steps, the values of the compensating voltage in the previous step and the 
variable coefЮ cient are used. The value of the coefЮ cient depends on the approach to 
the set value of the input voltage. The paper suggests an algorithm for an improved 
recurrent method and its scheme implementation. The simulation has been carried 
out and it has been established that when converting according to the suggested 
method from the studied 18 values of input voltages, 15 were converted to achieve 
the speciЮ ed accuracy in 25 steps. And only 5 values were converted in 30 or more 
steps. The error of conversion can be set by the user before the start of work. The error 
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depends on the selected value of the logarithm base. The results of the simulation 
have conЮ rmed that unlike the known methods, which provide an error of 0.4% for 
8-binary digits, the suggested method gives an error of not more than 0.25% and 
even less than 0.1%.

Novelty. The scientiЮ c novelty of the obtained results is: 1) further improvement 
of the methods of analog-to-digital functional conversion; 2) further improvement of 
the fundamentals of constructing recurrent analog-to-digital functional converters.

Practical SigniЮ cance. The results presented in this article allow increasing the 
speed while maintaining the high accuracy of logarithmic analog-to-digital functional 
conversion and high technological efЮ ciency. Converters implemented according to 
the suggested method provide the increased accuracy with fewer discharges.
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DYNAMIC MODEL OF EDDY-CURRENT AIRBORNE 
ELECTROMAGNETIC SYSTEM WITH GENERATING 

AND RECEIVING LOOPS 

Ihor Buchma

National University �Lviv Polytechnic�  12, S.Bandera St., Lviv, 79013, Ukraine 
ibuchma1@gmail. com

Research Methodology. The methodological basis of the research is the well-
known static model of the ground electrical prospecting system, based on which 
the eddy current method is used to search for conducting nonmagnetic bodies and 
which is also applicable to moving aerial electric prospecting systems. However, 
in addition, in moving electric prospecting systems from the bodies with magnetic 
properties there is a signal similar to one period of the sinusoid. For a long time this 
signal has had no explanation. The author has managed to create a dynamic model 
of a moving electric prospecting system that takes into account the speed of motion. 
Such a model allows us to explain the nature of the signal and its form from bodies 
with magnetic properties and conclude that the moving electric prospecting system 
is capable to detect the bodies with both non-magnetic and magnetic properties. 
The key role in the dynamic model is played by the concept of threshold distance 
introduced by the author, in which, when approaching the body, the level of the 
signal is compared with the threshold of the sensitivity of the system. Such a dynamic 
model is also the basis of this study.

An important principle used in this paper is the principle of maximum 
approximation of the emitter and the receiver to the studied surface, in particular, 
the horizontal, which is, for example, the water surface. This has predetermined the 
choice of system conЮ guration with generating and receiving loops. The analysis of 
such a system conЮ rms obtaining of the expected result.


