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RESUMÉ
We present a tool to obtain poles, zeros and orders of the Chebyshev, Butterworth and Elliptic filters, by using a Texas Instruments Voyage 200®   calculator program, based on a student-calculator aspect.

We present and describe dialogue text boxes to be filled by the user with values of the desired data entries, such as the order of the filters and frequencies for the calculation of the poles and zeros of such.

INTRODUCTION 
Nowadays, we find alternatives that solve problems involving teaching-learning processes, and new technologies have allowed the development of research; and they have traits that can become useful to both teachers and students to improve in a significant way the process of knowledge comprehension. Portable technologies go much further than only making learning easier or faster, they allow multiple representations of a mathematical concept. Because of this, portable technology can be well used for the mathematical education of teachers and students.
To motivate students to discover the use of the V200, in the UDLAP we have elaborated a program focused towards them, with the purpose of them learning filter design and use, where as first step they learn how to program the V200. Furthermost, an easy-to-use program was elaborated for any user; made by two students. The program has helped optimize the students time in calculating poles and zeros for the design of filters.

THEORY

Filters are systems of two ports, entrance and exit, that work under a frequency domain. Their operation is based on discriminating signals in terms of their spectral content, letting though those whose signals of frequency are within the range of frequencies known as pass band and rejecting the signals that are not. The range of frequency where the signals are rejected is known as stop band. 

It is  difficult to find a system or electronic device in which no can be found are audio systems, telecommunications, signal processing and all power sources. In audio systems they are used for tone controls and equalizers. In telecommunication systems they are used for telephone tone decoding and to separate voice channels; for the selective system channels as in TV or satellites. In signal processing they can be used to improve images that are transmitted by satellites. In power sources they are used to reduce and eliminate noise due to the 60 Hz frequency of the line.

BODY

We begin wit simple ideas of algorithm design, necessary for the implementation of programming language. For the easy use of the program we implemented the code in an efficient way for the student, which in our opinion was by text dialogue boxes. The idea was to create a modular type program, and having access to efficient data handling makes the design much more efficient too, since the value that shows best outcome can be input as many times desired and do not have a strict sense, since these can be used and exited in a fast way in order to use another application.
We present, sequence, the explanation of how the program functions.
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1.b Program startup 

As it is known, the program runs on the “Home” window. By giving enter, it is here where you type the name of the project “tifilter” – which purpose is to give the initials of the trademark Texas Instruments, as well as the initials of the coauthors.
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2. Tifilter presentation

After making sure there are no programming errors, you open the program presenting the usage options which are implemented by the function buttons.
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3. Obtaining Poles and Zeros (F1)
By pressing the F1 button, you open the options in such category, which are the calculation of poles and zeros of the presented filters 
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4. Determining Order (F2)

By pressing the F2 button, you open the options to obtain the order of such filters.
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5. Exit

Just as the categories mentioned befote, you open the option Exit by pressing the button F3
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6. Poles and Zeros of the Chebyshev filtres (F1)

It is interesting to mention that the options to realize Chebyshev filters present 2 cases, for which we have included such arguments.
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7. Types of Chebyshev filters (F1-3)

After selecting the option of Poles and Zeros for Chebyshev filters, the two options mentioned above open sequently.
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8. Example Poles and Zeros for elliptic filters

In figure 8, the button F1-1 was pressed to calculate Poles and Zeros for elliptic filters. In a similar way to this example, we apply the resting functions to the presented filters; we express the use of elliptic filters only as example purposes.
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9. Parameter Table for elliptic filters.

By pressing the F1-1 button, a window opens that most be filled to obtain the poles and zeros for elliptic filters.
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10. Zeros 

Results are exhibited by steps.
[image: image12.png]B nin
1611545765





11. Amin

Once the zeros are exhibited, and the use is ready to obtain the next results, the Amin calculation is displayed.
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12. Poles

In figure 12, we see obtained poles from the elliptic filter, which in the same way are exhibited step by step at the users desires.
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13. Exit.

The program returns to the main menu, ready to begin with another fresh entry.

CONCLUSIONS 
Tools for simulation in engineering careers become more important each day since they improve the outcome of systems that are more complex and superior each time.

We have described a program for a portable calculator that calculates the parameters for Elliptic, Chebyshev and Butterworth filters. As we can see, the use of the program is easy and accesable, as well as modular, and the user can modify important values to work with in an efficient and fast method.

Portable technology becomes more effective to promote its instruction of knowledge, as well as comprehend that educational software can be implemented by yourself. By introducing the program we avoid these algorithms in class, even though are part of class theory, they are not applied in practice. If at the moment the value design obtained are not satisfactory, without a tool like the graficator, we would loose hours because of the complex algorithms. Before, this type of work was realized on PC programs such as winfilters and Matlab, but now students have a new option for filter design, in this occasion, the tool is portable.
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