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Abstract. This article describes the development and creation of a universal system of data
collection to measure the intensity of pulsed signals. As a result of careful analysis of time
conditions and operating conditions of software and hardware complex circuit solutions were
selected that meet the required specifications: frequency response is optimized in order to
obtain the maximum ratio signal/noise; methods and modes of operation of the microcontroller
were worked out to implement the objectives of continuous measurement of signal amplitude
at the output of amplifier and send the data to a computer; function of control of high voltage
source was implemented. The preliminary program has been developed for microcontroller in
its simplest form, which works on a particular algorithm.

1. Introduction
Program-technical complex for data collection is designed to measure the intensity of pulsed signals of
inputs of its information channels.

The following basic requirements should be provided in developing this system:

. Stability of parameters over long periods of time (at least 8 months), such as amplification
factor, voltage, detection efficiency.

o Low power consumption.

o Collection, storage and automatically transfer of information.

o Reception, processing and delivery of the received information in a convenient way.

The use of microcontroller provides an extremely low total power consumption of the entire circuit
and the small size of electronic circuit board. Data and control at electronic board from the control
computer are provided by the second chip that implements algorithm for information exchange via
USB interface. The use of this modern interface allows you to achieve high system performance in a
temporary scan mode, and enables the use of system in absence of a separate power supply for its
external electronic circuits, in relation to computer.

Electronic amplifier board with microcontroller and USB connection allows you to get a full
("oscillographic") registered signals from input channels while maintaining the data on your computer
and their subsequent processing. In contrast to hardware pre-processing of signals when the apparatus
determines that the right signal is registered and recorded only the fact of equipment operation.

Because the software and hardware system of data collection is assumed to be used in scientific
experiments, it was decided to adapt the electronic amplifying board to a wide class of gas-discharge
counters (Geiger-Muller, proportional counters, ionization chambers, etc.). In this case, the bandwidth
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required for this class of meter is from 0.1 kHz to 50 kHz, i.e. signals registration will go in a strip of
low and medium frequencies.

2. Instruments and methods
First, we note that processes in gas counters are characterized by the order of several microseconds,
the time between ADC counts should be of the order of several microseconds.

As a result of precise analysis of time and operating conditions of software and hardware complex
circuit solutions that meet the following specifications were selected:

- frequency characteristic was optimized in order to obtain the maximum signal/noise ratio.

- methods and modes of operation of the microcontroller were worked out to implement the
objectives of continuous measurement of signal amplitude at the output of amplifier and send the data
to a computer.

- function of control of high voltage source was implemented.

The amplifier consists of a filter for high-voltage, high-voltage transition capacitor (C14), charge
sensitive stage with capacitor 7.5 pF in feedback, and two identical stages with a voltage gain of about
10 (Figure 1).
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Figure 1. Signal amplifier.

To be able to accurately tie recorded events in time, a highly stable temperature-compensated
FOX914B generator was used with drift about one millionth.

Amplifier and all other circuits are powered from a ADP121 stabilizer for 3.3 volts, which is
powered (5V) from USB.

The signal from amplifier is supplied to microcontroller ADC, which makes 100,000 counts per
second with a resolution of 10 bits, or 80,000 counts per second with a resolution of 12 bits. Couples
of byte counts are sent via USB to the computer through FT245R chip (Figure 2, 3).

Figure 2. The pulses on output of amplifier.
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Figure 3. Microcontroller with ADC and USB interface.

High voltage unit - a transformer with rectifier and electronic multiplying circuit of analysis and
control, and the high voltage source is physically consisted of transistor switch, transformer and
multiplying rectifier.

Microcontroller supply an impetus to the key of certain length (straight course) via a transformer
and diode, one half of rectifier capacitors is recharged.

It also accumulates the energy in inductance of transformer. Then the key is turned off, the voltage
due to transformer inductance changes sign (reverse), and the other half of capacitors recharges,
followed by a relatively long pause.

In pause voltage diode rectifier is distributed uniformly and is half of the voltage level, about 100
volts. This provides a small leakage current of diodes, which is strongly dependent on the voltage.

During retrace microcontroller measures the flyback voltage. It is proportional to high voltage
output of rectifier.

If the measured voltage is below set one microcontroller decreases by a small amount the duration
of pause between pulses, thereby increasing the transmit power in rectifier. If the voltage is higher -
the microcontroller increases the length of pause between pulses, the power transmitted to rectifier is
reduced.

High-voltage unit supports a pre-determined set voltage and gives information on current
consumption (Figure 4).
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Figure 4. Schematic diagram of a high voltage source for a wide
range of gas-discharge counters.

3. Results and discussion
The key is controlled by a microcontroller; the signal from primary winding of transformer is fed back
to microcontroller for measurement.

Since multiplying rectifier is symmetrical, the inverter transfers energy to rectifier and on the direct
course, and vice versa.

High voltage value is continuously measured with a high frequency at amplifier output, the last few
counts are analyzed for the presence of a pulse. If it appears that pulse is there, that is, signal exceeds a
certain threshold value, the drive is informed about another pulse, and the pulse value is used for
correction of high voltage. It must be remembered that measured reverse voltage is not quite
"measured high", depending on external influences the actual voltage may vary. In addition, the
characteristics of gas-discharge counters may change over time, it is necessary that amplitude of pulse
was approximately constant over time. Therefore, the setting value can be adjusted according to
analyzing values of pulses. In addition to correcting the high measured values scatter pulses is
measured that provides diagnostic information about the "health" of counter and electronics.

It is suggested the number of pulses are transmitted to the outside "during the reporting period" on
demand or at preset times that number, together with diagnostic information. It is necessary to transmit
the minimum and maximum values of high-voltage pauses.

4. Conclusions
The preliminary program for microcontroller in its simplest form is working on following algorithm:

- turns on ADC power and configures on a given frequency and accuracy of counts.

- Then in the next cycle is expected readiness of ADC reference. And as soon as the countdown is
ready, the data is read from ADC and sent to USB chip.

- Again waiting for a new frame of reference.

In a more complex version (when setting up, for example), the program may apply test pulses to
amplifier input, t may change the ADC mode.
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