


Data acquisition using Arduino 



   :من الإشارة تحويل عند دقة أعلى على الحصول كيفية -1
Analog  digital 

  باستخدام المختبرات في العملية التجارب تطوير -2

   .ممكنة كلفة باقل (Arduino) الدقيق المسيطر
 لتوضيح Arduino ولوح MATLAB برنامج استخدام -3

 الأجهزة بين(Data transmission)  البيانات نقل عملية

 .التعليمية للأغراض الالكترونية



1023 
 
 
 
 
 
 

0 

Vref=5V 

Vin 

0V 



Vref=1.6 V 

Example of a 4-bit ADC  

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 0V input voltage.  



Using 10 bits 
ADC, an 

accuracy of 1 
part in 1024 is 

assured. 
 

Accuracy= 
5V/1024= 
4.9mV for 
each step.  
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We just need the function:  

analogReference(EXTERNAL);   
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We need an amplifier circuit.  

When a high precision (accuracy) is needed: 

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

Accuracy= 3V/1024= 
2.9mV 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. 

analogReference(DEFAULT);        // VREF = 5V     

analogReference(EXTERNAL);    // From ( 0  5V) 

analogReference(INTERNAL);   // Equal to 1.1 volt. 

Note: Some Arduino boards have a specific values. 

For Arduino Uno only 



المختبرات التجارب العملية في الهدف هو تطوير 
مع ( Arduino)المسيطر الدقيق باستخدام 

 .  تكلفة ممكنةوباقل  PC الحاسوب 



MATLAB with Arduino interfacing 

2- Interface via USB port 1- Interface via DB9  
Serial port  

For educational purpose  Common interface 



Data type   byte 

The frame consist of: 
1. One start bit 
2. 8-bit (data)  
3. one stop bit. 

0  0  0  0  0  0  0  0  0  1  0  1  0  0  0  0  0  0  0 1 

Start bit Start bit 

Stop bit Stop bit 

Understanding Serial communication using Arduino  



0  0  0  0  0  0  0  0  0  1  0  1  0  0  0  0  0  0  0 1 

Start bit Start bit 

Stop bit 

Stop bit 
Start bit 

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



Data type   char  (ASCII) 

The frame consist of: 
1. One start bit 
2. 8-bit (data)  
3. one stop bit. 

0  0  0  0  0  1  1  0  0  1  0  1  0  0  0  1  1  0  0 1 

Start bit Start bit 

Stop bit Stop bit 

Understanding Serial communication using Arduino  



0  0  0  0  0  1  1  0  0  1  0  1  0  0  0  1  1  0  0 1 

Start bit Start bit 

Stop bit 

Stop bit Start bit 

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



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  
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Understanding Serial communication between PC and 
Arduino (handshake) 



Understanding Serial communication between PC and 
Arduino (handshake) 
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