Interfacing the Serial Port with C#

Introduction
In this article, I will give you an introduction on how to do serial port communication on .NET platform using C#. The .NET framework version 3.5 provides features for serial communication. The framework provides System.IO.Ports namespace. The new framework provides classes with the ability to access the serial ports on a computer, and to communicate with serial I/O devices. We will be using RS232 C standard for communication between PCs. In full duplex mode, here I am not going to use any handshaking or flow control, I will use null modem connection for communication.
The Namespace
The System.IO.Ports namespace contains classes for controlling serial ports. The most important class is the SerialPort class.
        using System.IO.Ports;
The SerialPort Class
SerialPort class provides a framework for synchronous and event-driven I/O, access to pin and break states, and access to serial driver properties. It can be used to wrap Stream objects, allowing the serial port to be accessed by classes that use streams. That is, SerialPort class represents a serial port resource.
Creating SerialPort Object
By creating an object of this type, we will be able to programmatically control all aspects of serial communication.
The methods of SerialPort class that we will use are:
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 ReadLine(): Reads up to the NewLine value in the input buffer. 
If a New Line is not found before timeout, this method returns a null value. 
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 WriteLine(string): Writes the specified string and the New Line value to the output buffer. 
The written output includes the New Line string. 
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 Open(): Opens a new serial port connection. 
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 Close (): Closes the port connection. 
To create a SerialPort object, all we need to do is

        SerialPort sp = new SerialPort();
//create a Serial Port object
In all, there are seven public constructors for creating SerialPort. But I am using the parameter less constructor, the constructor uses default property values. For example, the value of DataBits defaults to 8, and StopBits defaults to 1. The default communication port will be COM1.
The public properties of SerialPort class that we will use are:
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 BaudRate: Gets or sets the serial baud rate.
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 StopBits: Gets or sets the standard number of StopBits per byte.
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 ReadTimeout: Gets or sets the number of milliseconds before a timeout occurs when a read operation does not finish.
There are many public properties, but except these three, all properties will have default values.
About Serial Port (Hardware)

The serial port on your PC is a full-duplex device meaning that it can send and receive data at the same time. In order to be able to do this, it uses separate lines for transmitting and receiving data. Some types of serial devices support only one-way communication, and therefore, use only two wires in the cable - the transmit line and the signal ground.
Data Transfer

In serial communication, a byte of data is transferred through a single wire one bit at a time. The packets contain a start bit, data, and stop bit. Once the start bit has been sent, the transmitter sends the actual data bits. There may either be 5, 6, 7, or 8 data bits, depending on the number you have selected. Both receiver and the transmitter must agree on the number of data bits, as well as the baud rate.
Null Modem

A Null Modem cable simply crosses the receive and transmit lines so that transmit on one end is connected to receive on the other end and vice versa. In addition to transmit and receive, DTR & DSR, as well as RTS & CTS are also crossed in a Null Modem connection.
Port Wiring Notes

DB9 Male (Pin Side)                   DB9 Female (Pin Side)

DB9 Female (Solder Side)              DB9 Male (Solder Side)

    -------------                          -------------

    \ 1 2 3 4 5 /                          \ 5 4 3 2 1 /

     \ 6 7 8 9 /                            \ 9 8 7 6 /
  
      ---------                              ---------

DB9 Female to DB9 Female Null-Modem Wiring
 
2 |  3 |  7 |  8 | 6&1|  5 |  4

---- ---- ---- ---- ---- ---- ---- 

3 |  2 |  8 |  7 |  4 |  5 | 6&1

9-pin   25-pin  Assignment                 From PC

------  ------  -------------------------  ------------

Shield  1       Case Ground                Gnd

1       8       DCD (Data Carrier Detect)  Input

2       3       RX  (Receive Data)         Input

3       2       TX  (Transmit Data)        Output

4       20      DTR (Data Terminal Ready)  Output

5       7       GND (Signal Ground)        Gnd

6       6       DSR (Data Set Ready)       Input

7       4       RTS (Request To Send)      Output

8       5       CTS (Clear To Send)        Input

9       22      RI  (Ring Indicator)       Input

DCD : Data Carrier detect (This line is active when modem detects a carrier)


RI  : Ring Indicator (Becomes active when modem detects ringing signal from PSTN)


RTS : Request to send (acknowledge to modem that UART is ready to exchange data)

- RTS & DTR are binary outputs that can be manually set and held

- DCD, DSR, CTS, and RI are binary inputs that can be read

- RX & TX can not be set manually and are controlled by the UART

- maximum voltages are between -15 volts and +15 volts

- binary outputs are between +5 to +15 volts and -5 to -15 volts

- binary inputs are between +3 to +15 volts and -3 to -15 volts

- input voltages between -3 to +3 are undefined while output voltages between -5 and +5 are undefined

- positive voltages indicate ON or SPACE, negative voltages indicate OFF or MARK
As we are not using any handshake, we will use three wire connections in which we will connect pin 2 of one connector to pin 3 of the other. For both the connectors, connect pin 5 (ground) of both the connectors with each other (common ground).
If you want, you can use only one PC as both transmitter and receiver for this communication. Then, just take a DB 9 connector and a small wire, and connect pin no 2 and 3 using the wire that will connect a loop back. That is, whatever you will send, the same data you will be receiving.
Examples
        // Pour initialiser le SerialPort directement
        SerialPort sp = new SerialPort("COM2", 9600, Parity.None, 8, StopBits.One);

        // Pour choisir les options du SerialPort manuelement. 
        private void Connect()

        {

            Try
// Pour gerer Les erreurs de cette fonction
            { 


    SerialPort sp = new SerialPort();

  
// Affiche tous les COMs disponibles (dans ComboBox)
            foreach (string s in SerialPort.GetPortNames())  

                {



     comboBoxComPort.Items.Add(s);

                 comboBoxComPort.SelectedIndex = 1;
// Afficher le 1er COM par default


    }
  
  
    // assigner un parametre à Parity (comme None => Parity.None)
                sp.Parity = (Parity)comboBoxParity.SelectedIndex;
 // comboBoxParity.Items = None,Odd,Even,Mark,Space
                sp.DataBits = Convert.ToInt16(comboBoxDataBits.SelectedItem); 


    sp.PortName = comboBoxComPort.SelectedItem.ToString();
                if(comboBoxStopBits.SelectedIndex == 0)            

                    sp.StopBits = StopBits.One;

                if (comboBoxStopBits.SelectedIndex == 1)

                    sp.StopBits = StopBits.Two;

                sp.Handshake = (Handshake)comboBoxFlowCtrl.SelectedIndex;

                sp.BaudRate = Convert.ToInt16(ComboBaudRate.SelectedItem);

                if(sp.IsOpen) { sp.Close(); sp.Open(); }

                listBox1.Items.Add(sp.PortName + "-" + sp.BaudRate + "-" + sp.Parity + "-" + sp.DataBits + "-" +  
 

                       sp.StopBits + "-" + sp.Handshake + "  " + DateTime.Now.ToString(););
            }

            catch (Exception ex)

            {

                MessageBox.Show(ex.Message, "Erreur!", MessageBoxButtons.OK, MessageBoxIcon.Error);

            }

        }
        // Send a Sample Data to SerialPort

        private void SendSampleData()

        {   
           if(sp.IsOpen) sp.Close();

           sp.Open();

           sp.Write("Hellow Serial Port");  // Write a string
           sp.Write(new byte[] {0x25,0x54,0x19,0x14,0x33},0,5);  // Write a set of bytes 
           sp.Close();

        }
        // Reading Data from the SerialPort
        // Creer une interuption pour sp_DataReceived()
        sp.DataReceived += new SerialDataReceivedEventHandler(sp_DataReceived); 
        // Pour gerer les erreurs de Listbox, ça marche aussi pour les autres outils comme TextBox

        ListBox.CheckForIllegalCrossThreadCalls = false; 

        private void sp_DataReceived(object sender, SerialDataReceivedEventArgs e)

        {


     // Read a String

           string dataReceived = sp.ReadExisting(); // Voir l'explorateur d'objets
           listBox1.Items.Add(dataReceived);

     // Read a set of bytes
           int BufferSize = sp.ByteToRead;        // Obtain the number of bytes waiting in the SeralPort Buffer 
           byte[] buffer = new byte[BufferSize];  // Create a byte array to hold the incoming data
           sp.Read(buffer,0, BufferSize);   // Read the data from the Port and store it in our buffer

     // You have now an array with incomming data, do what you want with it ^_^

        }
        // Closing the SerialPort

        sp.close();
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