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Abstract—Microprocessor-based signaling device of carbon
monoxide presence using sensor of carbon monoxide were
realized on specialized system on a chip. The following
parameters are: the sensitivity of the sensor carbon monoxide —
at least 30 ppm; the number of measuring channels - 2; supply
voltage - + 5V.

Index Terms—Signaling device; carbon monoxide, presence;
microprocessor.

I. INTRODUCTION

In the modern world it is almost impossible to imagine a
comfortable life without gas supply in the house. Using of gas-
operated devices allows us to heat the premises, cook food, and
provide the home with hot water. And all these devices can be
potentially dangerous - a possible leak of gas that can cause a
fire or poisoning of people. To prevent such cases, need to
install the gas detectors - devices for controlling the level of
combustible gases in the air. Devices announce the leak of
sound and light signals that can save lives, people's health and

property.

Chondrogen gas (carbon monoxide) is a colorless, odorless,
poisonous gas [1,2]. It is formed during combustion in the
absence of oxygen. For example, if there is no proper access to
fresh air in the room, chimneys are closed and ventilation is
bad, carbon monoxide may be collected there. In addition,
strong wind can cause reciprocation in the ventilation and
chimney stack, and because of this, combustion products will
not be output outside and accumulate indoors.

Chondrogen gas is dangerous because when it enters the
blood it forms with a hemoglobin of blood a fairly stable
compound — Carbaminohemoglobin [3]. As a result the blood
becomes incapable of transmitting oxygen to the human body.
Therefore, a person dies, as a result of strangulation.

The dangerous concentration of carbon monoxide in the air
is 0.05%. Symptoms such as: deterioration of color and light
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sensitivity of vision; hearing impairment; headache; feeling of
pressure. At high concentrations of gas there is a severe
headache, weakness, dizziness, nausea.

The aim of this work is development of microprocessor-
based signaling device to control the level of carbon monoxide
in the air.

II.  MICROPROCESSOR BASED SIGNALING DEVICE

To implement a microprocessor based signaling device of
carbon monoxide presence, you need a microcontroller [4,5] to
which you can connect several different devices. It should have
reset and Clock System for initial reset and synchronization,
respectively. The signals from the sensors come to the
microcontroller through the connectors.

To measure the level of carbon monoxide (CO) it is
necessary to use a special sensor [6], which will be very
sensitive to the level of CO in the air, because even 0.05% of
carbon monoxide in the air is dangerous to human health.

To send a text message the GSM module should be used
[7,8] This module should work in all ranges of GSM and be
able to send a predetermined message to the specified number.
To do this, it must have a SIM card installed.

The block diagram of the device is shown in Fig.1.
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Fig. 1. The block diagram of the device

The main element of the device is Cypress Microcontroller
CY8C4245AX1-483 [9,10]. It provides the interaction of all
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components of the system. Most microcontroller contacts have
several functional assignments. For contacts, you can set the
type of "input" or "output", for reading or writing any data. Fig.
2 depicts the functional scheme of connecting sensors to the
microcontroller.
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Fig. 2. Functional scheme of connecting sensors.

To connect the sensors of carbon monoxide it is necessary
to use two input ports: one digital and one analog. Because
microcontroller can not process analog data, all information
from the analog port is first received in the ADC, and only then
it enters the microprocessor.

In order to device to inform people of danger, it is
necessary to connect audio and optical indicators to it. The
functional scheme of connecting the audio indicator to the
microcontroller is shown in Fig. 3.

—* Digital port P1

Audio indicator

Fig. 3. Functional scheme of connecting audio indicator.

To connect the audio indicator you should use the digital
port P1. Through this port, an electrical voltage will be applied
to the sound indicator (piezo dynamic), which will be
transmitted to the oscillation of the membrane. These
vibrations create a sound (a sound wave).

Functional scheme of connection of a light indicator is
shown in Fig. 4.

= Digital port PO

Optical indicator

| Digital port P1

Fig. 4. Functional scheme of connecting optical indicator.

As an optical indicator, 3 LEDs will be used. These LEDs
emit incoherent light when passing through them an electric
current. That is why you need to use 3 digital ports to connect
the LEDs to the microcontroller.

As an additional notification method, you need to use the
GSM module. The functional scheme of connecting the GSM-

module is shown in Fig.5.
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Fig. 5. Functional scheme of connecting GSM-module.

The GSM module connects to the microcontroller by
UART. That is why you need to use two digital ports (TX and
RX) to connect. The TX port is designed to send data to the
GSM module, and RX to receive data.

UART (Universal Asunhronous Receiver / Transmitter) is a
universal asynchronous receiver / transmitter, a digital interface
for data communication in a sequential form. It is very
common and demanded, it has hardware implementation in
many microcontrollers.

The UART can be used to interact components within a
single device, or to connect devices with each other. For
external connections, signals with TTL or CMOS logic levels
are poorly suited due to low impedance. The common physical
layer standard for a UART that is suitable for connecting
external devices is the RS-232. This standard, in particular,
corresponds to the serial port (COM port) of your computer.
Therefore, the microcontroller with the help of the level
conversion scheme can exchange information with the COM
port of the computer.

The functional diagram of the controller is shown in Fig. 6.
The main resonator generates a synchronization signal for the
analog and digital peripherals. It provides a clock-stable pulse
source. The resonator is connected to the input terminal
XTALO and the output XTALI1. The standard frequency of the
resonator is 24 MHz.

Cypress AN205148 quartz with a frequency of 24 MHz is
used to implement synchronization. Resetting the
microcontroller can be implemented in several ways, including
software reset. The XRES port is reserved for an external reset
to avoid configuration problems. The XRES port has an
internal resistor that is always turned on. To implement the
reset, you need to provide a logical zero to this port.

To provide the power controller, two different voltages are
required: + 3.3V and + 5V. The voltage of 5 V is fed through
an X1-type USB Mini B connector from an external source.

The input voltage is regulated by a downward power supply
to 3.3 V. As a result, we obtain the output voltage VBUS (5 V)
and 3.3 V.
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Fig. 6. Functional diagram of the controller.

In order to provide the power to the GSM module, a lowering
power supply must be used additionally. It connects to a
voltage of 5V and at the output we get a voltage of 3.8 V,
which ensures the correct operation of the GSM module.
Principle electric scheme of the controller is shown in Fig. 7.

II1.

Consider the algorithm of the microprocessor signaling
device of carbon monoxide presence (Fig. 8).

THE ALGORITHM OF SYSTEM OPERATION

Block 2: We initialize the carbon monoxide sensor. For
correct operation, the sensor should be heated to allow for a

chemical reaction. The process of heating and stabilizing the
sensor lasts for about a minute. Block 3: We initialize the GSM
module. After the power is supplied, the GSM module must
connect to the network. Only after that he will be able to send
text messages. Block 4-5: The result of the sensor operation is
an analog signal that enters the microprocessor. Initially, this
signal is converted to digital using an analog-to-digital
converter (ADC). Only after that the processor can work with
it. Block 6: The resulting numerical value is compared with the
value of the dangerous CO concentration. If the CO
concentration is lower, then go to block 8. If the CO level
exceeds the norm, then go to block 7.
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Fig. 7. Principle electric scheme of the system.
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Fig.8. Algorithm of work of the device.

Block 7: The optical indicator on the board is activated. It
will glow in green, indicating that the level of carbon
monoxide is normal. After that, we go to block 4. Block 8: The
resulting digital value is compared with the critical
concentration of CO. If the concentration of CO is less, then go
to block 9. If CO level exceeds the critical level, then go to

block 10. Block 9: The optical indicator on the board is
activated. It will shine in yellow, indicating that the
concentration of carbon monoxide has reached a dangerous
level. After that we go to block 11. Block 10: The optical
indicator on the board is activated. It will shine in red,
indicating that the concentration of carbon monoxide has
reached a critical level. After that, we go to block 12. Block 11-
12: actuated buzzer. He will give a beep that will signal that the
concentration of carbon monoxide has exceeded the norm.
Depending on the CO concentration level, the volume of the
sound signal will be average or maximum. Block 13: checks
are made if 5 minutes have elapsed since the last text message
was sent. This is done to prevent frequent message sending. If
5 minutes have passed, then go to block 14. If not, then go to
block 4. Block 14: The GSM module sends an SMS message
that exceeds the permissible concentration of carbon monoxide
in the home. After that we go to block 15. Block 15: Check
whether the program is complete. If so, then go to block 16. If
not, then go to block 4. Block 16: shutdown the device.

CONCLUSIONS

Microprocessor signaling device for the presence of carbon
monoxide was developed to control the level of carbon
monoxide in the air and, consequently, preserving the life and
health of people.

The hardware necessary for controller implementation is
determined. On the basis of this, the electric structure is
developed and described.

To ensure the functioning of the controller, the main
element base was selected and described. The principle of data
transfer between components of the controller is considered.
On the basis of these data, an electric-functional scheme is
developed.
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