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Abstract—Authors have fulfilled the design of application of 
integrate sensor in gas alert system of coal mine with MSP430.  A 
real inspection and measurement system of helmet has been 
designed in order to solve the safety problem of miner in mine 
with the foul environment. The alert system can send out the 
alert signal by self-motion when the gas thickness valve is over 
the alert one by the way of real inspecting, measuring, gathering 
and dealing with MSP in order that miner can be out of danger in 
time. Each miner has an alert helmet with location identity 
function because of the micromation and inexpensiveness of it. 
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I. WORK PRINCIPLE AND CONSTITUTE OF INSPECTION AND 
CONTROL SYSTEM 

The main elements of gas in the mine are CO, H2S, CO2, 
NO2 and marsh gas. The integrate gas sensor inspects and 
measures the thickness valve of the main elements 
(CO,H2S,CO2,NO2,CH4)of gas. The alert system send out the 
alert call by self-motion when the thickness valve is over. 

The bus-mastering and data transform of the sensors is 
completed by MSP430. The system flow is as following, the 
site data is gathered by the sensors, the data being transformed 
as 0~3.3V voltage signal by the operation circuit, MSP430 
dealing with the data and displaying the gas thickness valve, 
giving the alert call when the valve over. There is a block 
drawing of system constitute as shown in Fig. 1. 

 

Figure 1.  Block Drawing of System Constitute 

II. INTRODUCTION OF FUNCTION UNITS 

A. Sensor CO (JHAT-FM-CO) 
The Sensor CO (JHAT-FM-CO) is a kind of gas inspecting 

and measurement sensors. The probe is composed of alert 
control master and gas CO sensor. When the gas CO thickness 
valve is over the alert valve, the annunciator gives out the 
voice-light alert call. It reminds of the users taking safety 
precautions. The gas explosion, fire and poisoning are 
prevented. 

The probe of Sensor JHAT-FM-CO has been adopted in the 
design. The input signal “1” is which the thickness valve of CO 
is over the alert valve. And the alert valve is 300ppm. 

B. Sensor H2S (JHAT-FM- H2S) 
The Sensor H2S (JHAT-FM-H2S) is composed of alert 

control master and gas H2S sensor. When the gas H2S thickness 
valve is over the alert valve, the annunciator gives out the 
voice-light alert call. It reminds of the users taking safety 
precautions. The gas explosion, fire and poisoning are 
prevented. 

The probe of Sensor JHAT-FM- H2S has been adopted in 
the design. The input signal “2” is which the thickness valve of 
H2S is over the alert valve. And the alert valve is 50ppm. 

C. Sensor CO2 (3011-CO2) 
Sensor CO2 (3011-CO2) can inspect and measure the indoor 

thickness valve of CO2 in real time. And the scope is 0-
2000ppm. When the gas CO2 thickness valve is over the alert 
valve, the annunciator gives out the voice-light alert call. It 
reminds of the users taking safety precautions. The gas 
explosion, fire and poisoning are prevented. 

The probe of Sensor 3011-CO2 has been adopted in the 
design. The input signal “3” is which the thickness valve of 
CO2 is over the alert valve. And the alert valve is 500ppm. 

D. Sensor CH4 (GJ4-2000-CH4 ) 
Sensor CH4 (GJ4-2000—CH4 ) can inspect and measure the 

indoor thickness valve of CH4 in real time. When the gas CH4 
thickness valve is over the alert valve, the annunciator gives 
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out the voice-light alert call. It reminds of the users taking 
safety precautions.  

The probe of Sensor CH4 (GJ4-2000—CH4 ) has been 
adopted in the design. The input signal “4” is which the 
thickness valve of CH4  is over the alert valve. And the alert 
valve is 500ppm. 

The output voltage signals of the above sensors are too high 
or too slow, which can not meet the demand of MSP430. And 
the output signals need be enlarged or contracted. Chip 430149 
fulfills the function. There is a link block drawing of sensors 
and MSP430 as shown in Fig. 2. A integrated sensor is 
developed by gathering with the above sensors. And the size is 
very small in order that can be installed at helmet. 

 

Figure 2.  Link of Sensors and MSP430 

E. Alert Module 
As shown in Fig. 3, the function of alert module is to drive 

the buzzer. The input of it comes from P3.1 of MSP430. Part 
9013 is a photoelectricity coupling unit which fulfills the 
function of isolation of light and electricity. It can prevent the 
disturbing signal from approaching efficiently. The alert valve 
can be designed in the system soft. When the gathered gas 
thickness valve is over, P3.1 is “1” and the buzzer works. 

 

Figure 3.  Alert Circuit 

F. Key and Cycle Inspection Circuit 
There are four keys which connect with P1.0~1.3 of MSP 

430. The keys are used for setting up the alert gas thickness 
valve in system. P1.0~1.3 of keys is in status of high voltage 
level usually and go into low voltage level when the keys are 
on. It is shown in Fig. 4. 

As shown in Fig.4, there is a cycle inspection circuit which 
connects with the inspection and measurement circuit of CO，
H2S, CO2, NO2 and CH4 timely and fulfills the function of 

cycle inspection and measurement of gas thickness valve. The 
alert system send out the alert call by self-motion when the 
thickness valve is over. 

 

Figure 4.  Keys Circuit 

 

Figure 5.  System Flow Block Drawing 

III. SYSTEM SOFTWARE DESIGN 
The function of chief software module is data alternation 

and the control of the sub-software module. At first, the chief 
software module fulfills the job of system initialization, second 
later, fulfills the job of system cycle.  In the cycle data 
processing, the chief module would display the result or send 
out alert call when the data result is over the alert valve. The 
alert valve can be changed on the demand of site environment. 
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The main program checks in the alert gas thickness valve 
deposited in the FLASH memory in advance.  And it gives a 
question of whether change the alert valve or not. And then it 
goes on. The timer is set on. MSP430 stop the A/D exchange of 
the gathered data to read the data. After the reading, A/D 
exchange is set on again. The timer controls the gathering of 
gas thickness valve of sensors. The system flow block drawing 
is shown in Fig. 5. 

IV. CONCLUSIONS 
The high-powered MSP430 is used in the integrated sensor 

alerting system of mine gas. That is why the system is of less 
outside parts, small volume and less halt. The system is of good 
working stabilization as a result of the examination. The alert 
system with MSP430 is a good smaller inspection and 
measurement system with less power consuming. It can be 
used in the mine inspection. It can not only inspect the gas 
thickness but also can be used for locating. There is a wide 
application of it in safety inspection of mine. 
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