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Abstract

Data acquisition systems (DAS) are the basis for
building monitoring tools that enable supervision of
local and remote systems. The present paper describes
the design of a cost effective, better resolution DAS
which is compatible to most of the PC and laptops. A low
cost DAS has been designed using Atmega8
Microcontroller. A suitable Graphical user interface
(GUI) is generated by using a Visual Basic program
connected to a homemade data converter board using the
AVR microcontroller.
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1. INTRODUCTION

Technology has given us the freedom to use
microcontrollers and integrated circuits as per
requirements in the designing of low cost systems. A low
cost PC based real time data logging system can be used
in the laboratories for measurement, monitoring and
storage of data for slowly varying signals in science and
engineering stream [1]. Data logging and recording is a
very common measurement application. In its most basic
form, data logging is the measurement and recording of
physical or electrical parameters over a period of time
[2]. In [3] we get a manual giving us a generalised idea
of DAS.A conceptual model of DAS and a wireless
operational DAS are described in [4] and [5]
respectively. In our proposed system we have developed
an efficient way of retrieving, storing and also creating a
graphical representation of a single parameter, i.e.
temperature.

2. SYSTEM MODULE DESCRIPTION

The System has been divided into 3 modules:
A. Temperature Sensor (LM335)
B. Microcontroller Unit
C. Computer (Software)

Microcontroller Unit «
Atmega8
‘LM335

Fig.1 Block Diagram Of The System

The hardware consists of the ATmega8, the
temperature sensor (LM335), and the serial interface.
The on chip firmware controls reading the ADC
converter, receives commands from PC and sends the
reading to PC. The microcontroller is running with
8MHz crystal oscillator, if we use the internal RC
oscillator, the external crystal may be omitted. The
ATmega8 DIP version has 6 channels analog input. If
you need up to 8 ADC input, you can use ATmega8 in
TQFP package, or you can use another AVR
microcontroller with the on-chip ADC.

A. Temperature Sensor (LM335)

We use LM335 temperature sensor. It can measure
the temperature using two wires remotely. The chip
produces an output signal that is proportional to the
Celsius temperature scale. The trimmer POT is used to
calibrate the correct output voltage at known
temperature, for example 298V @ 25°C.

www.ijert.org

1615



International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 2 Issue 7, July - 2013

TABLE |
RS232 VOLTAGE LEVEL
RS232 line type and logic level RS232 voltage TTL voltage to/from MAX232
Data transmission (Rx/Tx) logic 0 +3Vto+15V oV
Data transmission (Rx/Tx) logic 1 -3Vto-15V 5V
Control signals (RTS/CTS/DTR/DSR) logic 0 -3Vto-15V 5V
Control signals kjnic 1 +3Vto+15V oV

The Microcontroller unit has been connected to the
following components:

3. In-System Programming (ISP) is the ability of
some programmable logic
devices, microcontrollers, and other embedded

1 MAX23.2: The MAX2321s an IC, first created devices to be programmed while installed in a
b_y Maxim Integrated Prod_ucts, that converts complete system, rather than requiring the chip to
5|gnals from an_RS-232 serial port to 5|gna_ls be programmed prior to installing it into the
sgltaple for use in TTL compatlt_)le digital logic system. The primary advantage of this feature is
CIrCults. Wr_]en aMAX232 IC receives a TTL level that it allows manufacturers of electronic devices
to convert, it changes a TTL IOg'(.: 0o between +3 to integrate programming and testing into a single
?gd 41-;5\/V ::3 C\r/]iir;gevse-rl;,;Lflc?rgltczc)lnt?e?t?r?ge?‘po-ri production phase, and save money, rather than
RS232 to TTL. Table 1 gives the respective ;iggrl’rzlbnl?n; tﬁ(;psa;::gm?rogrammlng stage prior to
voltage values for the MAX232 IC.

2. DB9 Connector: The DB9 (originally DE-9) C. Computer (software)
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connector is an analog 9-pin plug of the D-Sub
miniature connector family (D-Sub or Sub-D), The
DB9 connector is mainly used for serial
connections, allowing for the asynchronous
transmission of data as provided for by standard
RS-232 (RS-232C).

Pin3
Transmit
Pin2 Data (TXD)

Receive Data

Pin4

Features of the software are as follows.

1. Adjustable sampling interval,

2. Real time view in single graph or multiple graph,

3. Record the data, save, and open the recorded
database,

4. Get statistically reading, print the record and graph
(or export it as the metafile, JPG),

Pin 1 (RXD) DataTerminal . N . i
Data Carrier Ready (OTR) 5. Serial control window for monitoring and
Detect (DCD) (not used)

{not used)

Data Set

manually data transfer.

The full version PC software is designed for
capturing up to 16 channels. In this version, the PC
software will read 8 channels. For the ATmega8 in DIP
version, it can display only 6 channels. Figure 3 shows
the output window that has been created using Visual

Ready (DSR)

(not used) Ringing Indicator (R BaSiC,
Pin7 (notused)
Request to gllr;asr —
Send (RTS)

(CTS)

Fig 2. DB9 Connector pins
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£ e S = ES 4 After the connection has been established, we can
NEEEREEE =N EROEE send the command to the ADC board. For

Data [Channel #1-16]

command read, PC sends character 'r' (0x72), and
the board responses with ADC reading as: '\rD' +
2byte(ADCO) + 2byte(ADC1) + ... +
e — o s | f 2byte(ADC7), total 18 bytes length. The reading is
Tk o o | e (@ | 16-bit data, (10-bit resolution) with high byte send

Fiunning Time  00:00.00 YPos O ‘C

Temperature Monitoring ( °C) - Channel #1~16 firSt fO”OWEd Wlth IOW byte

For proper acquisition of the data by the PC,
graphical display and saving into a file an application
program is developed in Visual Studio 6.0. It uses the

soars s Can-az o-eneos e cre | MISCOMM  cOmponent to communicate through the
Comn P G05_[Wak n &0ales comm port of the PC.

Fig 3. The Visual Basic Window
3. DESIGN AND IMPLEMENTATION

The complete hardware schematic for the ADC
board is shown in Figure 5.

The LM335 senses the temperature and generates
a voltage signal. Each signal has a different value of
temperature. This voltage signal is received by the
microcontroller which then transmits it to the
Computer via the MAX232 IC and the DB9 connector
pin. The MAX232 driver IC uses some external Fig4: The real-time circuit
capacitors to enhance the voltage levels to RS232
level. A 9 Pin D Type female connector is used to
connect to the COM port of the PC. The circuit is made
into a PCB using Express PCB and the DAS is

A real time image of the implemented circuit is
given in figure 4 above. The various parts are listed

fabricated. below

The AVR program was written in assembly
language. The main code running waits the serial 1. Microcontroller, Atmega 8, 8Mhz
command from PC. The speed is set 1019200 8nl 2. Level Converter, MAX232
format. If the board receives character >', the AVR 3. Stabilizer, 7805
must echo the character > to the PC. This step is used 4. Crystal, 8Mhz
to check the hgrdware is conn_ected or not. Another 5  Control LED
command is 't (read), the microcontroller reads 8
channel ADC and sends them to PC serially. 6. Pawer LED .

7. Power connection

Data transferring between ADC board and PC uses the 8. Coil connection
following protocol. 9. Reset button

L . ) ) 10. ISP connection
o For the first time connecting, after opening serial 11. RS 232 connector

port, PC try to connect the ADC board. The PC
send a character ">' (0x3E) and the board will echo
it back.
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Fig 5. The Circuit Diagram

4, RESULT

The result of the proposed system is the DAS
that build
representation of the parameter (temperature) under

window has been for graphical

consideration. It also stores and generates values for
the ADC pins interfaced to the suitable ports. The
microcontroller along with the MAX232 and the DB9

connector helps in achieving the main objective.
Figure 6 gives a Output window of our system

including the result of an experimental setup.
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P16 th Data Acquisition | B ] |
File Setup “iew FRun  About
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Data [Channel #1-1E]
Channel #1 Channel #2 Channel #3 Channel #4 Channel #3 Channel #10 Channel #11 Channel #12
105.80 ;‘ 86.73 a 67.18 a 57.40 ;I ’7 ;Hr '—Hr '—Hr T
Channel #5 Channel #E Chatinel §7 Chatiel §8 Channel #13 Chatinel §14 Chatinel #15 Channel #16
L R A0 | (™ I e | ™ [ | ™
System Status Cursor Pos I 0K ;I
Current File [File Buffer] Graph Ch#1~1E B
Sampling tine 105 WPos 101 [43mzs) | DI
Total Sample 293 [00:16:41]
Running Time  00:48:54 vPos 99045 T St Cew | @ =
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Sampling Time 10 Record 101 of
-Chl =Ch2 Ch3 - Chd = Ch5 - ChE - ChY - ChS 293
Connected Work in...C:\Datalog | Stop...
Fig 6: Main screen of Data Acquisition program
. "Dat Acquisition  Hanbook, Thir ition"
5. CONCLUSION [3] ata cquisitio anbook, d edition®,

Measurement Computing publications, 2004-2012, The

The idea behind this paper was just to create an efficient
and cost effective way of making a Data Acquisition System.
Only one parameter is used for measurement in the system
that has been proposed but there is scope to determine at
least 6 such parameters for all the empty ADC pins. The
Visual Basic software can be changed to incorporate more
ports as per requirement. This simple concept will help
connect and interface PC with any Analog Sensor.
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