


Data acquisition using Arduino
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Example of a 4-bit ADC
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Arduino ADC circuit represents each sample by 10
bits. So if we input 2 V to the AREF pin, ADC will output
1023 for 2V input voltage and 0 for OV input voltage.



1023

Time

Vref=5V

ov

1023

900

Using 10 bits
ADC, an
accuracy of 1
part in 1024 is
assured.

Accuracy=
5V/1024=
4.9mV for
each step.




When a high precision (accuracy) is needed:

1- Decrease the 2- Amplify the input signal
reference voltage

Vref=5V 1023
Vref=3V 1023 A
<] 4 A\
Vin
Vin
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oV 0
We just need the function: v
oV 0

analogReference(EXTERNAL); T
We need an amplifier circuit.

Accuracy= 3V/1024=

2.9mV for each step. Accuracy= 5V/1024=

4.9mV for each step.



Arduino Analog reference (AREF) pin:

This feature is useful:

* When the sensor output is less than 5V
* When a high precision is needed.

For Arduino Uno only

analogReference(DEFAULT); // VREF = 5V
analogReference(EXTERNAL); //From (0 =» 5V)
analogReference(INTERNAL); //Equalto 1.1 volt.

Note: Some Arduino boards have a specific values.
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MATLAB with Arduino interfacing

1- Interface via DB9 2- Interface via USB port
Serla pOrt USB cable and port
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For educational purpose ] Common interface




Understanding Serial communication using Arduino

File Edit Sketch Tools

Data type = byte

// How to use TX pin with (Serial.write) funck;
byte x=0;

clock300 &

byte y=1; The frame consist of:
void setup () { 1. One start bit
Serial.begin (9600) ; 2. 8-bit (data)

} 3. one stop bit.

vold loop () {

Serial.write (x) ;

Stop bit Stop bit

Serial.write (Vy) ;

}

000000000°7010000000

N N

Start bit Start bit




Delta T=1.04msec/10 =» baud-rate=9615=9600b/s

Start bit
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Start bit

Stop bit
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0\10000000

Start bit




Understanding Serial communication using Arduino

File Edit Sketc

Data type = char (ASCII)

char-Txt

// How to use TX pin with (Serial.write) funct:”
char x='0";

char y="1|"; The frame consist of:

void setup () { 1. One start bit
Serial.begin (300); 2. 8-bit (data)

} 3. one stop bit.

vold loop () {

Serial.write (x); StOp bit StOp bit
Serial . write(y)

} / AN

0000011001010001100

Start bit Start bit




Delta T=33.2msec/10 = baud-rate=301=300b/s

Start bit

Stop bit
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| PORT communication using MAX232

The IC MAX-232 is used to:
Convert the voltage from TTL level (5V) to RS232 level
(+12V) and vice versa.



IC MAX-232 =» Equivalent circuit

Microcontroller
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s=serial('com1’,'baudrate’,300);

fopen(s);

s.DataTerminalReady = 'off’;

while strcmp(s.pinstatus.DataSetReady, 'off")
fwrite(s,a,'uint8’);

end

s.DataTerminalReady = 'on’;

fclose(s);




Understanding Serial communication between PC and
Arduino (handshake)

| g
int PIN = 8 ,POUT = 7;

vold setup() f{

pinMode (PIN, INPUT); // I/P PIN connect to DTR (0/P)

pinMode (POUT, OUTPUT); //0/P PIN connect to DSR (I/P)
Serial.begin(300);} // set the speed between Arduino and PC at BOOEit/sec
void loop() f{

w: 1f (digitalRead(PIN) == 1)goto w; // wait MATLAB open serial port
delay(1000);

wl: if (digitalRead(PIN) == 0)goto wl; // wait for an acknowledgment
digitalWrite (POUT, HIGH); // MATLAB wait this signal (DSR)
w2:1f (digitalRead(PIN) == 1)goto w2; // Test serial port pin (DTR)
digitalWrite (POUT, LOW); // (DSR) Tell MATLAB program to end
Serial.end();}




Understanding Serial communication between PC and

Arduino (handshake)

int PIN = 8 ,POUT = 7;
void setup() {

iZm ¥ | powerMeet.m #| Untitled3™ | + |

s=serial('com1','baudrate’,;300);

pinMode (PIN, INPUT); // I/P PIN connect to DTR (0/P)

fopen(s); piniode (POUT, OUTPUT) ; //0/® PIN connect to DSR (I/P)
s DataTerminaIReady = 'off" < I Serial.beqin(300);} // set the speed between Arduino and PC at BOO'Bit/sec

. . ’ , void loop() |
Wh!le strcmp(s.plnstatus.DataSetReady, Off‘) w: if (digitalRead(PIN) == 1)goto w; // walt MATLAB open serial port
fwrite(s,a, uint8"); delay (1000);
end wl: if (digitalRead(PIN) == 0)goto wl; // wait for an acknowledgment
s.DataTerminaIReady - ronr; dlg%talWFlte(POUT, HIGH); // VATLAB ‘/I\Ialt this élgnal (DSR)

) w2:1f (digitalRead(PIN) == 1)goto w2; // Test serial port pin (DIR)

fC|OS€(S), digitalWrite (POUT, LOW); // (DSR) Tell MATLAB program to end

Serial.end();}

MATLAB®
External Interfaces

)

A MathWorks
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