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This project present automatic water sensor system that use for detect the unit of 3 water
meters. Then move it to microcontroller for contrive and transmit to receiver with radio wave. The
receiving path detect data and sent to computer for analyze , management and show the unit of water on

LCD Module .
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FAERH B A S U 4 H 24494884 Addmenber

using
using
using
using
using
using
using

System;
System.Drawing;
System.Collections;
System.ComponentModel;
System.Windows.Forms;
System.Data;
System.Data.S5qglClient;

namespace WindowsApplicationl

{

/// <summary>

/// Summary description for AddMember.

/) </summary>

public class AddMember : System.Windows.Forms.Form

{

private System.Windows.Forms.Label labell:
private System.Windows.Forms.Label label?2;
private System.Windcws,Forms.Label label3;
private System.Windows,Forms.Label lakeld;
private System.Windows.Forms.Label labels;
private System.Windows.Forms.Button btnOK;
private System.Windows.Forms.Button btnCancle;
public System.Windows.Forms. TextBox txRoom;
private System.Windows.Forms.TextBox txName;
private System.Windows.Forms. TextBox txLname;
private System.Windows.Forms.TextBox txTel;
private System.Windows.Forms.TextBox txAddress;
/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel,Container components
decimal deRecord =0 ;
S5glConnection myConnection ;

private System.Windows.Forms.CheckBox chkActive;
DataSet ds ;

public AddMember ()

{
£/
// Required for Windows Form Designer support
!/

InitializeComponent {);

4
// TODO: Add any constructor code after

InitializeComponent call

//
}

/// <summary>
/// Clean up any resources keing used.
/) </summary>
protected override void Dispose( bool disposing )
{
if( disposing )
{

ERERUBRURA DB U BB U U BB n Rty

null;



}

if {components != null)
{
components.Dispose();
}
]

base.Dispose( disposing );

#region Windows Form Cesigner generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/7 </summary>

private wvoid InitializeComponent {)

{

this.labell = new System.Windows.Forms.Label {);
this.txRoom = new System.Windows.Forms,TextBox () ;
this.label? = new System.Windows.Forms. Label () ;
this.labeld = new System.windows.Forms.Label();
this.txName = new System.Windows.Forms.TextBox();
this.txLname = new System.Windows.Forms.TextBox();
this.txAddress = new System.Windows.Forms.TextBox () ;
this.labeld = new System,.Windows,Forms.Label () ;
this.txTel = new System.Windows. Forms. TextBox () ;
this.label5 = new System.Windows.Forms.Label () ;
this.btnCK = new System.Windows.Forms.Button () ;
this.btnCancle = new System.Windows.Forms.Button (};
this.chkActive = new System.Windows.Forms.CheckBox(};
this.SuspendLayout () ;

/7

// labell

/7

this.labell.Font = new System.Drawing.Font {"Microsoft

Sans Serif", S9F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ({System.Byte} (0}));

le);

16} ;

this.labell.Location = new System.Drawing. Point (8,

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size {72, 23);
this.labell.TabIndex = §;

this.labell.Text = "Room No.";

/7

// txRoom

/7

this.txRoom,Location = new System.Crawing.Point (88,

this.txRoom.Name = "txRoom";
this,txRoom.TabIndex = 1;
this.txRoom.Text = "";

/7

// label?2

4
this.label2.Font = new System.Drawing. Font ("Microsocft

Sans Serif", 9F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, {{System.Byte) (C)});

48} ;

this.label2.Llocation = new System.Drawing.Point (8,



this.label2.Name = "label2";

this.label2.8ize = new System.Drawing.Size (72, 23y;

this.label2.TabIndex = 2;

this.labelZ . Text = "Name";

//

// label3

/7

this.label3.Font = new System.Drawing.Font ("Microsoft
Sans Serif™, g8F, System.Drawing.FontStyle.Bold,
System.Drawing.Graphichnit.Point, ((System.Byte) (0))};

this.label3.Locaticn = new System.Drawing.Point (192,

48) ;

this.label3.Name = "labell";

this.label3.Size = new System.Drawing.Size {64, 16);

this.label3.TabIndex = 3;

this.label3.Text = "LastName";

/7

// txName

/7

this.txName.Location = new System.Drawing.Point {88,
48) ;

this.txName.Name = "txName";

this.txName.TabTndex = 4;

this.txName.Text = "n;

//

// txLname

/7

this.txLname.Location = new System.Drawing.Point (272,
48);

this.txLname.Name = "txLname";

this.txLname.TabIndex = 5;

this.txLname.Text = "";

7/

// txAddress

/7

this.txAddress.Location = new
System.Drawing.Point (BB, BO);

this.txAddress.Name "txAddress™;

this.txAddress.S5ize = new System.Drawing.Size (296,

20);

this.txAddress.TabIndex = 7:

this.txAddress.Text = "";

/7

// labeld

/7

this.labeld.Font = new System.Drawing. Font {"Microsoft
Sans Serif", 9F, System.Drawing. FontStyle.Bcld,
System,Drawing.GraphicsUnit. Point, { (System.Byte) (0)));

this.label4.Lccation = new System.Drawing.Point (8,
BO) ;

this.label4.Name "labeld™;

this.labeld.Size = new System.Drawing.Size (72, 23);

this.label4.TabIndex = 6;

this.labeld4.Text = "Address";

/7

// txTel

'



this.txTel.Location = new System.Drawing.Point(88,
112);

this.txTel.Name = "txTel";

this.txTel.Size = new System.Drawing.Size (112, 20):

this.txTel.TabIndex = 9;

this.txTel.Text = ",

4

// labels

/

this.label5.Font = new System.Drawing.Font ("Microsoft
Sans Serif", 9F, System.Drawing. FontStyle,Bold,
System.Drawing.GraphiCSUnit.Point, {(System.Byte) (0)));

this.label5.Location = new System.Drawing.Peint (8,
112 ;

this.label5.Name "labels5";

this.label5.8ize = new System.Drawing.Size (72, 23);
this.label5,TablIndex = 8;

this.label5.Text = "Telephone";

/7

// btnOK

//

this.btnOK.Font = new System.Drawing.Font ("Microsoft

Sans Serif", 12F, System.Drawing.FontStyle.Bold,

System.Drawing.GraphicsUnit.Point, ({System.Byte) {(0))}; r
this.btnOK.Location = new System.Drawing.Point (88,

160) ; :
this.btnCK.Name = "btnOK"; i
this.btnOK.5ize = new System.Drawing.Size (96, 40); :
this.btnOK.TabIndex = 10;
this.btnOK.Text = "Q.K.";
this.btnCK.Click 4= new

System.EventHandler(this.btnOK_Click); ;
/Y |
// btnCancle
/7
this.btnCancle.Font = new

System.Drawing.Font {"Microsoft Sans Serif", 12F,

System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, /

{ {System.Byte) (0}));
this.btnCancle.Location = new

System.Drawing.Point (216, 160);
this.btnCancle.Name = "btnCancle”;
this.btnCancle.Size = new System.Drawing.Size (96,

40} ;
this.btnCancle.TabIndex = 11;
this.btnCancle.Text = "Cancle";
this.btnCancle.Click += new

System.EventHandler(this.btnCancle_Click);

s
// chkActive
/Y
- this.chkActive.location = new

System.Drawing.Point (216, 112);
this.chkActive.Name = "chkActive";
this.chkActive.Size = new System.Drawing.S5ize (136,

24 ;
this.chkActive.TabIndex = 12;



this.chkActive.Text = "wndnmasieds”;
this.chkActive.Visible = false;
/7
// AddMember
/7
this.AutoScaleBaseSize = new System.Drawing.Size(5,
13);
this.ClientSize = new System.Drawing.Size (400, 230);
this.Controls.Add{this.chkActive);
this.Controls.Add{this.btnCancle};
this.Controls.Add(this.btnOK) ;
this.Controls.Add(this,txTel);
this.Contrels.add({this.txAddress);
this.Controls.Add(this.txLname);
this.Controls.Add{this. txName) ;
this.Contrels.Add{this.txRoom] ;
this.Contrels.Add{this.labelb);
this.Contrels.Add{this.labeld);
this.Controls.Add{this.label3);
this.Contrels.Add({this.label?);
this.Controls.Add(this.labell);
this.Name = "AddMember";
this.StartPocsition =
System.Windows.Forms.FoermStartPesition.CenterScreen;
this.Text = “rﬁuﬁaun" :
this.Load += new
System.EventHandler (this.AddMember Load}:
this.Activated +=new
EventHandler {AddMember Activated);
this.Closed += new
System.EventHandler {this.AddMember Closed);
this.Resumelayout {false);

}

#endregion

private void AddMember Load{cobject sender, System.EventArgs
e)
{
myConnection = new
SqlConnection{DataClass.CommonConnection) ;

if(DataClass.CommonRoom != "" ) //Check "ullunnuflwmioli
{

chkActive.Visible = true;

this.Text = "ufhioya";

SglDataAdapter Selectlist = new
SglDataAdapter ("select name member, lname member,address,tel from member
where status =] and rec no room ="+DataClass.CommonRoom,myConnection) ;

ds = new DataSet ()} ;

SelectList.Fill (ds, "1listMember™) ;

//Rssign Value

txName. Text =

ds.Tables{"listMember"] .Rows[0] [0} .ToString ()} :



txlname. Text =
ds.Tables["listMember"].Rows[O}[1}.ToString() H
txAddress.Text =
ds.Tables{"listMember"].Rows[O][Z].ToString{) ;
txTel.Text =
ds.Tables["listMember"].Rows[O}[3}.ToString() ;
}
}

private void btnCancle_Click(object sender,
System.EventArgs e)
{
this.Owner.Show();
this.Hide{};
}

private void AddMember Closed(object sender,
System.EventArgs e)

{
Application.Exit{);

}

private veoid btnOK Click (object sender, System.EventArgs
{
if (txRoom.Text == "n) //Check Empty Room
{
MessageBox. Show ( "sjainsenmvitfosdaesiu’)
txRoom. Focus{}) ;

else if {txName.Text == ""} //Check Empty Name
{
MessageBox.Show { "njumtendedwniy")
txName, Focus{) ;
}
else if{txLname.Text == "") //Check Empty Lname
{
MessageBox. Show { "agannismimungadaoaiu™ )
txLname.Focus () ;
}
else if(txAddress.Text == "") //Check Empty Address
{
MessageBox. Show { "njuinsonfiogdionin™) ;
txAddress. Focus () ;
}
else if{txTel.Text == ""} //Check Empty Tel
{
MessageBox. Show { "njansemuesInsfmidoniu ™) ;
txTel.Focus() ;
}
else

if (DataClass.CommonRoom [= "")
//Update Data
UpdateMember () ;

else

{



//Insert Data

S5glDataAdapter SelectCus = new
SqlDataAdapter("select Rec noc _room from member where status = 1 and
rec_no_room ="+txRoom.Text,myConnection) ;

ds = new DataSet () ;

SelectCus.Fill(ds, "Generate™)

if(ds.Tables["Generate"].Rows.Count == )

{

InsertMember (};

else

MessageBox. Show ( "nuwmwfesiifegudrlurzun” ) ;

txRoom.Clear(};
txRoom. Focus () ;

b

private void InsertMember()
{
try
{
SqlDataAdapter SelectCus = new
SglDataAdapter ("select Max(Rec nc_member) from member ",myConnection)
ds = new DataSet() ;
SelectCus.Fill (ds, "Generate") ;

if(ds.Tables["Generate”].Rows[0] [0] !=

System.DBNull.Value) // Check status ID

{

deRecord =
Convert.ToDecimal (ds.Tables["Generate™].Rows [0][0]) :

deRecord = deRecord +1 ;

1

else

{
deRecord = 1

}

string cmdInsertCus = "insert into

Member (Rec_no_member,Rec_no_rocm, Name_member, Lname member,Address, Tel, s
tatus, Remark) "+

"values (@Rec_no_member, @Rec_no_room, @Namemember, 8Lname, @Address, @
Tel,@status, @Remark)";

5glCommand InsertCus = new
5glCommand (cmdInsertCus,myConnection) ;

InsertCus.Parameters.Add (new
SglParameter ("@Rec_no member", 5qlDbType.Int)) ;

InsertCus.Parameters ["@Rec no member"].Value =
Convert.ToInt32 (deRecord) ;



InsertCus.Parameters.Add {new
SqlParameter ("@Rec_no rocm",SglDbType.VarChar,10)} ;
InsertCus.Parameters{"@Rec nc rcom"].Value =
txRoom. Text;

InsertCus.Parameters.Add (new
SglParameter ("@Namemember"”, SglDbType.VarChar,50)) ;
InsertCus.Parameters["@Namemember"] .Value =
txName.Text

InsertCus.Parameters.Add (new
SglParameter ("@Lname", SglDbType.VarChar, 50)) :

InsertCus.Parameters ["@Lname"] .Value =
txLname.Text ;

InsertCus.Parameters.Add (new
SglParameter {"@Address", 5qlDbType.VarChar,50}) ;

InsertCus.Parameters ["@Address"] .Value =
txAddress.Text ;

InsertCus.Parameters.Add (new
SqlParameter ("@Tel",SqlDbType.VarChar,20)) ;
InsertCus.Parameters["@Tel"].Value = txTel.Text

InsertCus.Parameters.Add (new
SqlParameter("@status",SglDbType.Int}) ;
InsertCus.Parameters["@status"].Value

i
=

InsertCus.Parameters.Add (new
SglParameter ("€Remark", SqlDbType.VarChar, 50} ) ;
InsertCus.Parameters["@Remark”] .Value

e,
H

myConnection.Open() ;
Insertlus.ExecuteNonQuery() ;
myConnection.Close{} ;

MessageBox.Show ( "iuduufen” ) ;
this.Owner.Show({);
this.Hide (};

}

catch{Exception e}

{

MessageBox.Show(e.Message) ;
1

}
private void UpdateMember {}

{
try

{

int iStatusactive =0 ;

if (chkActive.Checked !'= true) //fwdeg
{

iStatusactive = 1 ;



}

string cmdUpdateCus = "update member set
rec_no_rcom = @rec nc rcom,name_member = @namemember"+
",lname member = @lnamemember,addressrz
faddress,tel = @Btel,status = @status,remark = @remark"+
" where rec no room
="+DataClass.CocmmenRecom  ;

SqlCommand UpdateCus
SqlCommand {cmdUpdateCus, myConnecticn) ;

new

UpdateCus.Parameters.Add (new
SqlParameter ("@rec_no rocm”,5qlDbType.VarChar,10)) ;
UpdateCus.Parameters("@rec_no_room"].Value =
txRoom.Text ;

UpdateCus.Parameters,.Add (new
SqlParameter ("@namemember", 5qlDbType.VarChar,50))}
UpdateCus.Parameters["@namemember"].Value =
txName.Text ;

UpdateCus.Parameters.Add (new
SglParameter ("@lnamemember”, SqlDbType.VarChar, 50} ) ;
UpdateCus.Parameters{"@lnamemember"].Value =
txLname.Text ;

UpdateCus.Parameters.Add (new
SglParameter ("@address", SglDbType.VarChar, 50))

UpdateCus.Parameters["@address"].Value =
txAddress.Text ;

UpdateCus.Parameters.fdd (new
SqlParameter {"@tel", SqlDbType.VarChar,20)) ;
UpdateCus.Parameters["@tel"].Value = txTel.Text

UpdateCus.Parameters.Add (new
SglParameter {"@status”,S3glDbType.Int})) ;
UpdateCus.Parameters["@status"].Value

iStatusactive ;

UpdateCus.Parameters, Add{new
SgqlParameter {"@remark", SqlbbType.VarChar, 50)) ;

UpdateCus.Parameters|["f@remark"].Value = ""
myCeonnection.Open{} ;
UpdateCus.ExecuteNenQuery () ;
myCeonnection.Close() ;

MessageBox. Show ( "uflvnonndouden" ) ;
this.Owner.Show{);
this.Hide();

}

catch (SglException)

{
MessageBox.Show ("Error SQL At UpdateCus™)



e)

r
/Y
/i
’/
’/
’/

}

catch (Exception)
{
MessageBox. Show {"Error Exception At UpdateCus™)

}
private void AddMember_Activated(object sender, EventArgs

{
if(DataClass.CommonRoom I= mw oy

{
chkActive.Visible = true;
this.Text = "uflvleya";

SglDataAdapter SelectList = new

SqlDataAdapter ("select name_member,lname_member,address,tel from member

where statuys =1 and rec_No_room =“+DataC1ass.CommonRoom,myConnection)

’/
!/
’/
!/
/7
/Y
’/

’/

ds = new DataSet () ;
SelectList.Fill(ds,"listMember"}
//Assign Value

CLxName. Text =

ds.Tables["listMember"].Rows[O}[O].ToString() ;

txLname.Text =

ds.Tables["listMember"].Rows[O][1].ToString(} ;

ds

ds

txAddress.Text =

.Tables["listMember"].Rows[O][Z].ToString() ;

txTel. Text =

.Tables["listMember"].Rows{O][3].ToString() H

1
1
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using System;

using System.Ceollections.Generic;

using System.CompeonentModel;

using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace WindowsApplicationl
{
public partial class Config : Form
{
public Config()
{

InitializeComponent {);

}

private void btnCK Click(object sender, EventArgs e)
{
if (txWaterUnit,Text == "")
{
MessageBox.Shcw(“mmumnmﬁuhmmﬁmﬁmnﬁ");
txWaterUnit.Focus () ;

}

else if (txRent.Text == "")

{
MessageBox. Show ( "njunsymdsiedeiy™) ;
txRent.Focus();

}
else
{
if (Convert.ToDecimal(thaterUnit.Text) == ()
{
MessageBox. Show ("Anihinmseseys 0 14" ;
txWaterUnit.Text = "v;
txWaterUnit.Focus () ;
}
else if (Convert.ToDecimal(thent.Text)
{
MessageBox. Show ( "suswedhisusoisys 0 W) ;
txRent.Text = "";
txRent.Focus():

}
else
GetMain();

1

private void txRent_KeyDown({okbject sender, KeyEventArgs e)
{
if {e.KeyValue == 13)
{
txWaterUnit.Focus();
lelse if({e.KeyValue<48 || e.KeyValue > 57)
{
MessageBox.Show ( "nionWmmisduaunniu") ;
txRent.Clear () ;
txRent.Focus();



}

private void txWaterUnit KeyDown (object sender, KeyEventArgs

{

1

if (e.KeyValue == 13}
{
GetMain();
]
else if {e.KeyValue < 48 || e.KeyValue > 57)

{
MessageBox.Show{ " nsenl&amzduowiniu ") ;
txWaterUnit.Clear();
txWaterUnit.Focus();

}

private veoid GetMain()

{

DataClass.CommonRent = Convert.ToInt32 (txRent.Text):
DataClass.CommonUnit = Convert.TolInt3Z (txWaterUnit.Text);

MainMenu main = new MainMenu();
this.AddCwnedForm(main) ;
main.Show();

this.Hide(};
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using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

using System.Data.SglClient;

using System.IO.IsclatedStorage;

namespace WindowsfApplicationl
{
/// <summary>
/// Summary description for History.
/// </summary>
public class History : System.Windows.Forms.Form
{
private System.Windows.Forms.Button btnOK;
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.Container components = null;

SqlConnecticn myConnection ;

DataSet ds ;

private DataTable dtCus = new DataTablel() ;
DataRow drCus ;

private System.Windows.Forms.DataGrid listHistory;

public struct ColumnMemberInfo
{
public string columnname ;
public HorizontalAlignment columnaligncol ;
public object columntype ;
public int ceolumnwidth ;
public CclumnMemberInfo (string columnname, object
columntype ,HorizontalAlignment columnaligncol , int columnwidth)

{

i

this.columnname columnname

this.columntype columntype

this.celumnaligncol =
columnaligncol ;

this.columnwidth columnwidth ;

}

1
public static ColumnMemberInfo[] AddMemColumn = |

new ColumnMemberInfo (™mided”, "int",
HorizontalAlignment.Center, B0},
new ColumnMemberTInfo ("afifufa", "string",

HorizontalAlignment.Right, BO}Y,



new ColumnMemberInfo(“ﬁ%ﬁmn", "string",
HorizontalAlignment.Right, 80y,

new ColumnMemberInfo ("Wh",

"string"”, HorizontalAlignment.Right, 80),
new ColumnMemberInfo ("faiu", "string",
HorizcentalAlignment.Right, 85),

-1

new ColumnMemberInfo {"un",
"string™, HorizontalAlignment.Left, 1i00),

b

public History{)
{
/f
// Required for Windows Form Designer support
/7
InitializeComponent () ;
CreateTableCus({)

¥4
// TODRO: Add any constructor code after
InitializeComponent call
/7
}

/// <summary:>
/// Clean up any resources being used.
/77 </summary>
protected override void Dispose( bool disposing )
{
if{ disposing )
{
if (components != null)
{
components.Dispose();
}
}
base.Dispose{ disposing );

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - de¢ not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.listHistory = new System.Windows.Forms.DataGrid():
this.btnOK = new System.Windows.Forms,Button();



({System.ComponentModel.ISuppertInitialize) (this.listHistory)).BeginIni
t();

this.SuspendLayout {);

I

// listHistory

//

this.listHistory.DataMember = "";

this.listHistory.HeaderForeColeor =
System.Drawing. SystemColors.ControlText;

this.listHistory.Location = new System.Drawing.Point (16,
16} ;

this.listHistory.Name = "listHistory";

this.listHistory.Size = new System.Drawing.Size {544, 240);

this,listHistory.TabIndex = 0;

/7

// btnCK

1/

this.btnOK.Font = new System.Drawing.Font ("Microsoft Sans
Serif™, 12F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, {(byte) (0)});

this.btnOK.Location = new System.Drawing.Point {256, 280);

this.btnOK.Name = "btnOK";

this.btnOK.S5ize = new System.Drawing.Size (75, 32);

this.btnOK.TabIndex = 1;

this.btnQK.Text = "0O.K.";

this.btnOK.Click += new
System.EventHandler{this.btnOK Click);

//

// History

/f

this.BAutoScaleBaseSize = new System,Drawing.Size(b, 13);

this.ClientSize = new System.Drawing.Size (568, 350):

this.Controls.Add{this.btnOK):;

this.Controls.Add{this.listHistory);

this.Name = "History";

this.StartPosition =
System.Windows.Forms.FormStartPosition.CenterScreen;

this,Text = "duiRdlfiu";

this.Closed += new
System.EventHandler {this.History Closed):;

this.lLoad += new System.EventHandler (this.History Load);

({System.ComponentModel . ISupportInitialize) {this.listHistory)).EndInit{
HH

this.Resumelayout{false);

}

#endregion

private void dataViewl ListChanged(cbject sender,
System.ComponentModel.ListChangedEventArgs e)
{

t

private void btnOK Click{cbject sender, System.EventArgs e)



this.Owner.Show{);
this.Hide();
}

private void History Closed({object sender, System.EventlArgs
e)
{
Application.Exit();

}

private veid History Load(cbject sender, System.EventArgs
e)
{
myConnection = new
SglConnection{DataClass.CommonCeonnection) ;
StatusCusList ()
}
private void CreateTableCus/()
{
//ReportList//
dtCus.TableName = "AddGridrCus" ;
DataGridTableStyle cusstyle = new
DataGridTableStyle();
cusstyle.MappingName = "AddGridrCus™;

for (int i =0; i < 6; i ++)
{
dtCus.Columns.Add (new
DataColumn {AddMemCclumn(i].columnname}) ;

PataGridColumnStyle MemCol = new
DataGridTextBoxColumn{};
MemCol .MappingName =

AddMemColumn[i] .columnname;

MemCol . HeaderText =
AddMemColumn[i}.columnname;

MemCeol .Width =
AddMemColumn[i] .columnwidth ;

MemCol.Alignment =
AddMemColumn([i] .columnaligncol ;

cusstyle.GridColumnStyles.Add{MemCol) ;
listHistory.TableStyles.Add(cusstyle);

3

listHistory.DataSource = dtCus.DefaultView ;

listHistory.Show{) ;

H
private void StatusCusList (}

{
try
{
dtCus.Clear() :



SqlDataAdapter Selectlist = new
SglDataAdapter {"select
rec_no_room,meter unit_old,meter_unit new,water use,price,rec _date from
journal where rec no_room = "+DataClass.CommonRoem ,myConnection) ;

ds = new DataSet{} ;

SelectList.Fill(ds,"listHistory™) ;

int countadd =
ds.Tables["listHistory"].Rows.Count

for(int 1 = 0 ;1 < countadd ; i++ )}

{

-

drCus = dtCus.NewRow() ;

drCus[0] =
ds.Tables["listHistory"].Rows[i][0].ToString() ;
drCus[1} =
ds.Tables["listHistory™].Rows[1i]{1).ToString{) ;
drCus[2] =
ds.Tables["listHistory"].Rows[i] [2].ToString{} :
drCus{3] =
ds.Tables["listHistory"].Rows[1] [3].ToString{) ;
drCus 4] =
ds.Tables["listHistory"].Rows[i][4].ToString() ;:
drCus[5] =

Convert.ToDateTime (ds.Tables{"listHistory"].Rows[i] [5}).ToLongDateStrin
g} ¢

dtCus.Rows.,Add {drCus) ;
}

ds.Tables.Remove ("listHistory™) ;

listHistory.DataSource = dtCus.DefaultView ;
listHistory.Show{)} :

}
catch(SqlExcepticn)

{

MessageBox.Show ("lumwusedinn Connect Server W ngw

asemeUMsIFBNAEfUIzYL "
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using
using
using
using
using
using
using
using

System;
System.Drawing;
System.Collections;
System.ComponentMadel;
System.Windows. Forms;
System.Data;
System.Data.SglClient;
System.IC.Ports;

namespace WindowsApplicationl

{

/// <summary>

/// Summary description for Formi.

/// </summary>

public class MainMenu : System.Windows.Forms.Form

private System.Windows.Forms.Button buttond;

private System.Windows.Forms.Button buttonS5;

private System.Windows.Forms.Button buttoné;

private System.Windows.Forms.Button butteon3;

private System.Windows.Forms.Button btnRoom;
private System.Windows.Forms.Button btnExit;
private IContainer components;

SglConnection myConnection ;

bataSet ds ;

private DataTable dtCus = new DataTable () ;

DataRow drCus ;

private System.Windows.Forms.DataGrid listMember;
private SerialPort serialPortl;

SerialPort sp = new SerialPort();

public struct ColumnMemberInfo
{
public string columnname ;
public HorizontalAlignment columnalignecol ;
public object columntype ;
public int columnwidth ;
public ColumnMemberInfo(string columnname, object

columntype ,HorizontalAlignment columnaligneol , int columnwidth)

{

this.columnname = columnname
this.columntype = columntype
this.columnalignecol =

columnaligncol ;
this.columnwidth = columnwidth ;

}

1
public static ColumnMemberInfo[] AddMemColumn = {

new ColumnMemberInfo | ™mide:", "int",
HorizontalAlignment, Left, 50},



new ColumnMemberInfo ("fedwentss”, "string”,
HorizontalAlignment.Left, 100;,

new ColumnMemberInfo {("umaga dwsde”, "string",
HorizontalAlignment.Left, 140},

new ColumnMemberInfo("ﬁw", "string",
HorizontalAlignment.Left, 200},

new ColumnMemberInfo { "weilnsdmi”, "string",

HorizontalBlignment.Left, 95),

}oi

public MainMenu ()

{
v

// Required for Windows Form Designer support

/Y

InitializeComponent () ;
CreateTableCus (] H

’

// TODG: Add any constructor code after

TnitializeComponent call
//
}

/// <summary>

/// Clean up any resources being used.
/// </summary>
protected override void Dispose({ bool disposing )

{

if({ dispesing }

{

}

if

(components

!I'= null)

components.Dispose();

base.Dispose( disposing };

}

$region Windews Form Designer generated code

/// <summary>

/// Regquired method for Designer suppert - do not modify
/// the contents of this method with the code editor.

/// </summary>

private void InitializeCompeonent ()

{

this.components

this.btnRoom =

this.button4
this.buttonb
this.buttconé
this.button3

new
new
new
new
new

new System.ComponentModel.Container ();

System.Windows
System.Windows

System.Windows.
.Forms.Button({};
.Forms.Button{);

System.Windows
System.Windows

.Forms.Button{);
.Forms.Button ()

Forms.Button{);



this.listMember = new System.Windows.Forms.DataGrid(};
this.btnExit = new System.Windows.Forms.Button();

this.serialPortl =
System.I0.Ports.SerialPort(this

new
.components) ;

{ (System.ComponentModel.ISupportInitialize) (this.listMember)) .Beginlnit

()

this.SuspendLayout () ;

!/
// btnRcom
f//

this.btnRoom.Font =

new System,Drawing.Font ("Microsoft Sans

Serif", 11.25F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ({(byte) (0))};
this.btnRoom.Location = new System.Drawing.Point (8, 8);:
this.btnRoom,Name = "btnRoom";
this.btnRoom.Size = new System.Drawing.Size(113, 56);
this.btnRoom.TabIndex = 0;

this.btnRoom.Text =

" Rondoa" ;

this.btnRoom.Click += new
System.EventHandler {this.buttonl Click};

//
// buttond
//

this.buttond.Font =

new System.Drawing.Font {("Microsoft Sans

Serif™, 11.25F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, {((byte){0}));:
this.buttond.Location = new System.Drawing.Point (246, B);

this.buttond.Name =
this.buttond.S5ize =

"buttond”;
new System.Drawing.Size{ll7, 56);

this.buttond.,TabIndex = 3;

this.buttond.Text =

-4 |

"HuglE" ;

this,.buttond.Click += new
System.EventHandler (this.buttond Click);

/7

// buttonb

/7
this.button5.Font =

new System.Drawing.Font {"Microsoft Sans

Serif", 11.25F, System,Drawing,FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, (({byte) (0)}};
this.button5.Location = new System,Drawing.Point (369, 8);

this.button5.Name =
this.button5.Size =

"buttond";
new System.Drawing.Size (123, 56};

this.button5.TabIndex = 4;

this.buttonb.Text =

"umaa /ufly 1€

this.buttonb.Click += new
System.EventHandler (this.buttonb Click};

//
// buttoné

//
this.buttoné.Font =

new System.Drawing.Font ("Microsoft Sans

Serif", 11.25F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ((byte) (0))}:
this.button6.Location = new System.Drawing.Point (498, B8);

this.button6t.Name =
this.button6.5ize =

"buttone";
new System.Drawing.Size(126, 56);



this.buttoné.TabIndex = 5;

this.buttoné,Text = "diamlisw”;

this.buttoné.Click += new
System.EventHandler (this.buttoné Click);

//

// button3

/

this.button3.Font = new System.Drawing.Font ("Microsoft Sans
Serif", 11.25F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ((byte) (0)}):

this.button3.Location = new System.Drawing.Point (127, B);

this.button3.Name = "button3";

this.butten3.Size = new System.Drawing.Size(113, 586);

this.button3.TabIndex = 1;

this.button3.Text = "ﬁnnmmﬁfw

this.button3d.Click += new
System.EventHandler(this.button37Click);

/f

// listMember

/i

this.listMember.DataMember = "";

this.listMember.HeaderForeColeor =
System,Drawing.SystemCelors.ControlText;

this.listMember.Location = new System.Drawing.Point (8, 72};

this.listMember.Name = "listMember™;

this.listMember.3ize = new System.Drawing.Size{624, Z280);

this.listMember.TabIndex = 7;

/f

// btnExit

/i

this.btnExit.Font = new System.Drawing.Font ("Microscft Sans
Serif", 11.25F, System.Drawing.FontStyle.Bold,
System,Drawing.GraphicsUnit.Point, ((byte) (0)));

this.btnExit.Location = new System.Drawing.Point (264, 368);

this.btnExit.Name = "btnExit";

this.btnExit.Size = new System.Drawing.Size (104, 56};

this.btnExit.TabIndex = B;

this.btnExit.Text = "esonuvmnllwnsy”;

this.btnExit.Click += new
System.EventHandler (this.btnExit Click};

/f

// serialPortl

/i

this.serialPortl.DataReceived += new
System.I0.Ports.SerialDataReceivedEventHandler(this.serialPortl DataRec
eived);

’/

// MainMenu

’/

this.ButoScaleBaseSize = new System.Drawing.Size(5, 13);

this.ClientSize = new System.Drawing.Size (636, 446);

this.Controls.Add(this.btnExit);

this.Controls.BAdd(this.listMember);

this.Contreols.Add(this.button3};

this.Contrels.Add(this.buttoné};

this.Controls.Add(this.buttonb};



this.Controls.Add{this.buttond)
this.Controls.Add{this.btnRoom) ;
this.Name = "MainMenu";
_ this.StartPosition =
System.Windows,Forms.FormStartPositicon.CenterScreen;
this.Text = "Tﬂsnmmﬁ1umﬂ'u§1";
this.Closed += new
System.EventHandler (this.MainMenu Closed)};
this.Activated += new
System.EventHandler (this.MainMenu Activated);
this.KeyDown += new
System.Windows.Forms.KeyEventHandler {this.MainMenu KeyDown);
this.Load += new System.EventHandler(this.MainMenu Load);

{ (System.ComponentModel . ISupportInitialize) (this.listMember)}).EndInit ()

r

this.Resumelayout (false);

}

#endregion

/// <summary>

/// The main entry point for the application.

/// </summary>

[STAThread]

static void Main /()

{
Application.EnableVisual3tyles();
Application.Run{new Config());

}

private void MainMenu Load(object sender, System.EventArgs
e)
{
myConnection = new
SglConnection(DataClass.CommonConnection);

}

/ /Room
private void buttonl Click(object sender, System.EventArgs
e)
{
Room room = new Room();
this.AddOwnedForm(room) ;
room.Show ()} ;
this.Hide(};
]
//Badd Mem
private void buttond4 Click(object sender, System.EventArgs
e)

{
DataClass.CommonRoom = "";
AddMember addmem = new AddMember():;
this.AddOwnedForm{addmem) ;
addmem. Show () ;
this.Hide () ;



e)

SglDataAdapter ("select * from journal where rec_no_ room

//View/Edit
private void buttond Click(ckject sender, System.EventArgs

{

II“]

if {DataClass.CommonRoom !=

{
AddMember addmem = new AddMember();
this.AddOwnedForm{addmem) ;
addmem.Show () ;
addmem. txRoom.Enabled = false ;
addmem. txRoom.Text = DataClass.CcmmenRoom;
this.Hide ()

else

MessageBox . Show { "ajmnhmsdsnfesnewhrumaufluueaiu ™) ;

}

//History
private veid buttoné Click{object sender, System.EventArgs

{

if (DataClass.CommonRoom == "")
{

MessageBox. Show ( " pyufendoafdeamsguss San Miwdweniu ") ;

}

else

{
SglDataAdapter SelectList = new

'*"iDataClass.CommonRoom+"' ", myConnection) ;

ds = new DataSet () ;
SelectList.Fill{ds, "listRoom") ;

if {(ds.Tables["listRocm"].Rows,Count != Q)
{
History history = new History():
this.AddQwnedFerm{history):
history.Show();
this.Hide();
}

else
{

.
MessageBox.Show { "#lulinemsa lFhmendoel™ ) ;

}
}

//Calculate
private wvoid button3 Click({object sender, System.EventArgs

{

//send DataClass.CommonRoom



//sp.WriteLine(DataClass.CommcnRoom) ; / / dunuiesWfivesa

//receive unit;

//DataClass.CommonMeterUnit = sp.ReadLine(); / / fukiiiwe fanuein

DataClass.CommonMeterUnit = 25;//ﬁ&ﬁmnﬁmumm i sadaeeAenn
COM1 .

Print printing = new Print{);

this.AddOwnedForm (printing);

printing.Show();

printing.btnPrint.Enakled = true;

this.Hide():

}

private void btnExit Click{object sender, System.EventArgs
e)

{
Application.Exit(} ;

}

private veoid MainMenu Ciosed{object sender,
System.EventArgs e)
{
Application.Exit {};
1

private void MainMenu Activated{object sender, EventArgs e)
{

StatusCuslList ()
}

private void CreateTableCus ()
{
//ReportList//
dtCus.TableName = "AddGridrCus" ;
DataGridTableStyle cusstyle = new
DataGridTableStyle()
cusstyle.MappingName = "AddGridrCus";

for (int 1 =0; 1 < 5; i ++)
{
dtCus.Columns. Add (new
DataColumn {AddMemColumn([i] .columnname) ) ;

DataGridColumnStyle MemCol = new
DataGridTextBoxColumn () ;

MemCol .MappingName =
AddMemColumn [i] . columnname;

MemCol.HeaderText =
AddMemCeolumn{i] .columnname;

MemCol .Width =
AddMemCelumn [i] .columnwidth ;



MemCol.Alignment =
AddMemCclumn([i] .columnaligneel ;

cusstyle.GridColumnStyles.Add (MemCol) ;
listMember.TableStyles.Add(cusstyle);

}
listMember.DataScurce = dtCus,DefaultView ;

listMember.Show() ;
}
private void StatusCusList()
{
try
{
dtCus.Clear () :
SqlbDataAdapter SelectlList = new
SglDataAdapter ("select rec_no_room,name member, lname member, address, tel
from member where status =1",myConnection) ; a
" ds = new DataSet!{) ;
Selectlist.Fill (ds, "listMember") ;
int countadd =
ds.Tables{"listMember"].Rows.Count ;
for{int i = 0 ;i < countadd ; i++ )
{
drCus = dtCus.NewRow() :
drCus[0] =
ds.Tables["listMember"].Rows[i]{0].ToString{} ;
drCus[1] =
ds.Tables["listMember™] .Rows[i] [1].ToString() ;
drCus (2] =
ds.Tables["listMember"].Rows{[i] [2].TeString() ;
drCus[3] =
ds.Tables["listMember"”].Rows[i] [3].ToString() ;
drCus[4] =
ds.Tables["listMember"].Rows[i] [4].ToString{} :

dtCus.Rows.2dd {drCus) :
}

ds.Tables,Remove ("listMember")

listMember.DataSource = dtCus.DefaultView ;
listMember.Show{} ;

}

catch (SglExcepticn)

{

MessageBox.Show ( "himwsmhns Connect Server 1 njn

PR
ATRTeUNT¥oLAsAusEuL ™)

1
}
private void GetDataWithSE({)
{
serialPortl.0Open();

}



private void MainMenu KeyDown{cbject sender,
System.Windows. Forms.KeyEventArgs e)

{

63)//Calculate

if(e.KeyValue == 41 ||e.KeyValue == 61)

{

nn,
r

DataClass.CommonRoom =

AddMember addmem = new AddMember () ;

this,AddOwnedForm{addmen) ;
addmem.Show{} ;
this.Hide();

}

else if(e.KeyValue == 43 | le.KeyValue

{

I = nu]

if({DataClass.CommonRoocm

{

//send room number

//send DataClass.CommonRoom

//receive meter unit

5

//sample meter unit = 1234
//Calulate
H
else
{
MessageBox . Show ( "njuudendesidesmidmmneunin® ) ;
}
}
else if{e.KeyValue == 45 ||e.KeyValue

Application.Exit ();

else if(e.KeyValue == 4B |le.KeyValue
History history = new History();
this.AddOwnedForm{history):
history.Show();
this.Hide ()

else if{e.KeyValue == 50 ||e.KeyValue

else if(e.KeyValue == 52 |ie.KeyValue

Room room = new Room{):;:
this.AddOwnedForm(room) ;
room.Show() ;
this.Hide();

else if{e.KeyValue == 56 |le.KeyValue

if(PataClass.CommonRoom != "")

{

65)//Exit

68) //History

70Y//Print

72)//Room

76)//View

AddMember addmem = new AddMember{)};

this.AddOwnedForm {addmem} ;



addmem. Show () ;

addmem.txRoom.Enabled = false ;

addmem. txRoom.Text =
DataClass.CommenRoom; '

this.Hide(};

else

MessageBox . Show (" njurimadeniesnewhswnrsudlvus

private void serialPortl DataReceived(object sender,
SerialDataReceivedEventArgs e)

{
}
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using System;

using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Data.SgqlClient;

namespace
{
Iy
/77
/17

public class Print

{

private
private
private
private

windowsApplicatiohl

<summary>

Summary description for Print.

</summary>

private Label
private labkel
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label
private Label

private

private Label
private Label
public Button btnPrint;
private Button btnBack;
/// <summary>

/// Required designer variable.
/// </summary>
private System.CompcnentMcdel.Container components = null;
SqlConnection myConnection;

DataSet
DataSet

DataSet ds;
private Label
private Label

private
private
private
DataSet

TablelayoutPanel
TableLayoutPanel
TablelLayoutPanel
TableLayoutPanel

lbName;
1bRoom;
label9;
label8;
label?2;
1bUse;
lbPrice;
1b0ldUnit;
lbNewUnit;
label3;
label?;
labeléb;
labelb;
labeld;
labell;
labell6;

TablelLaycutPanel

labellB;
labell7;

dsUser;
dsMax;

lbDate;
1bRent.;

System.Windows.Forms, Form

tablelayoutPanell;
tablelLayoutPanell;
tableLayoutPanel3;
tableLayoutPaneld;

tablelayoutPanel5;

Label lbRentWater;

TableLayoutPanel tablelLayoutPanel6;
Label lbUnit;
dsJrnl;

//Declare Variable For Use



string strRoom = DataClass.CommonRcom;

decimal d NewMeter = DataClass.CommonMeterUnit;
decimal d UnitPrice = DataClass.CommonUnit;

string strUser;

decimal d COldMeter;

decimal d_Usery

decimal d_Price;

private System.Drawing.Printing.PrintDocument printl;
private Label labellOQ;

decimal d _RentWater;

public Print {;

{
/7
// Required for Windeows Form Designer support
7/
InitializeComponent () ;

’/
// TODO: Add any constructor code after

InitializeComponent call
r
}

/// <summary>
/// Clean up any resources being used.
/// </summary>
protected override void Dispose({ bool disposing )
{
if{ disposing )
{
1f {(components != null)
{
components.Dispose(); !
}
! !
base.Dispose{ disposing );

}

$reqgion Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private veid InitializeComponent{)

{

this.tableLayoutPanell = new
System.Windows.Forms.TableLayoutPanel {};

this.labelll = new System.Windows.Forms.Label{):

this.lbName = new System.Windows.Forms.Label (}

this.label8 = new System.Windows.Forms.Label ()

this.label2 = new System.Windows.Forms.Label ()

this.tableLayoutPanelZ = new
System.Windows.Forms.TableLayoutPanel ();

this.tablelayoutPanel3 = new
System.Windows.Forms.TablelayoutPanel ();

’
.
’

r



il

this.label? new System.Windows.Forms.Label();
this. labelé6 new System.Windows.Forms.Label () ;
this.labelb new System.Windows.Forms.Label {);
this.labeld = new System.Windows.Forms.Label {};
this.tablelLayoutPanelé = new '
System.Windows.Forms.TableLayoutPanel () ;
this.labell3 = new System.Windows.Forms.Label (

)
this.lbUnit = new System.Windows.Forms,.Label ()
)
(

il

’

this.labell = new System.Windows ., Forms.Label {
this.labell6 = new System.Windows.Forms.Label
this.label9 = new System.Windows.Forms.Label (};
this.lbRoom = new System.Windows.Forms.Label();
this.tablelayoutPaneld4 = new
System.Windows.Fcrms, TableLaycutPanel () ;
this.lbUse = new System.Windows, Forms.Label {);
this.lbPrice = new System.Windows.Forms.Label () ;
this.lb0ldUnit = new System.Windows.Forms.Label {};
this.lbNewlnit = new System.Windows. Forms.Label () ;
this.lbRent = new System.Windows.Forms.Label{);
this.lbRentWater = new System.Windows. Forms.Label () ;
this.tableLayoutPanelb = new
System.Windows,Forms.TableLayoutPanel () ;
this.lbDate = new System.Windows.Forms.Label {);
this.labell8 = new System.Windows.Forms.Label ()
this,labell? = new System.Windows.Forms. Label {);
this.btnPrint = new System.Windows. Forms.Button{};
this.btnBack = new System.Windows.Forms.Button/();
this.printl = new System.Drawing.Printing.PrintDocument () ;
this.tableLayoutPanell.SuspendLayout();
this.tableLayoutPanelZ.SuspendLayout();
this.tablelayoutPanel3, SuspendLayout () ;
this.tablelayoutPanel6.SuspendLayout{};
this.tablelayoutPaneld.SuspendLayout () ;
this.tableLayoutPanel5.SuspendLayout () ;
this.SuspendLayout () ;
¥4
// tableLayoutPanell
4
this.tableLayoutPanell.CellBorderStyle =
System.Windows.Forms.TableLayoutPanelCellBorderStyle.OutsetDouble;
this.tableLayoutPanell.ColumnCount = 5;
this.tablelLayoutPanell.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent,
24,.57338F));
this.tablelaycutPanell,.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent,
75.42662F));
this.tablelLayoutPanell.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle {System.Windows.Forms.SizeType.Absolute
¢ 278F) )

;
.
!
)i

this.tableLayoutPanell.CoclumnStyles.Add (new
System.Windows.Forms.ColumnStyle (System.Windows.Forms.SizeType.Absolute
, DS6F));

this.tablelayoutPanell.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle {System.Windows.Forms.SizeType.Absolute
. BEF));



this.tableLayoutPanell.ColumnStyles.Add (new

System.windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Absolute

. B61F) )

this.tableLayoutPanell.ColumnStyles.Add (new

System.windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Absolute

¢+ 66F});

this.tableLayoutPanell.ColumnStyles.Add (new

System.Windows.Forms.ColumnStyle(System.windows.Forms.SizeType.Absolute

» 10BF) )¢

2);

this.tableLayoutPanell.Controls.Add(this.labellO, 0, 3):
this.tablelLayoutPanell.Controls.Add(this.lbName, 1, 1);
this.tableLayoutPanell.Controls.Add(this.labelB, 3, 0);:
this.tableLayoutPanell.Controls.Add(this.label2, 1, 0);
this.tablelayoutPanell.Controls.Add{this.tableLayoutPanel?,

this.tableLayoutPanell.Controls.Add(this.labeli, 0, 0);
this.tableLayoutPanell.Controls.Add(this.labell6, 0, 2);
this.tableLayoutPanell.Controls.Add(this.label9, 4, 0);
this.tableLayoutPanell.Controls.Add(this.lbRoom, G, 1);
this.tableLayoutPanell.Controls.Add(this.tableLayoutPaneld,

this.tableLayoutPanell.Controls.Add{(this.lbRent, 1, 2);
this.tableLayoutPanell.Controls.Add(this.lbRentWater, 2,

this.tableLayoutPanell.Location = new

System.Drawing.Point (12, 51);

this.tableLayoutPanell.Name = "tableLayoutPanell";
this.tablelLayoutPanell.RowCount = 4;
this.tableLayoutPanell.RowStyles.Add (new

System.Windows.Forms.RowStyle (System.Windows. Forms.SizeType.Percent,

36.99634F) ) ;

this.tableLayoutPanell,RowStyles.Add (new

System.Windows.Forms.RowStyle (System.Windows.Forms.SizeType.Percent,

63.00366F));

this.tablelaycutPanell,RowStyles.Add{new

System.Windows.Forms.RowStyle (System.Windows.Forms.SizeType.Absolute,

20F) )

this.tablelLayoutPanell.RowStyles.Add (new

System.windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute,

20E)):

this.tablelLaycutPanell.RowStyles.Add (new

System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Absolute,

20F) ) ;

this.tablelayoutPanell.RowStyles.Add (new

System.Windows.Forms.RowStyle (System.Windows.Forms.SizeType.Absolute,

20F));

260) ;

this.tableLayoutPanell.Size = new System.Drawing.Size (690,

this.tableLayoutPanell.TabIndex = 0;

/L

// labellD

¥4

this.labell0.Location = new System.Drawing.Point (6, 236);
this.labellC.Name = "labell0";

this.labeli0.5ize = new System.Drawing.Size(55, 21);
this.labell(.TabIndex = 12;

this.labellQ.Text = "mufdu";



'

// lbName

/7

this.lbName.Location = new System.Drawing.Point (70, §1);
this.lbName.Name = "l1bName”;

this.lbName.Size = new System.Drawing.Size (183, 39);
this.lbName.TabIndex = 8;
. this.lbName.TextAlign =

System.Drawing.ContentAlignment .MiddlelLeft;

//

// labelB

’/

this.labelB.Location = new System.Drawing.Point {544, 3);

this.labelB.Name = "label§";

this.label8.Size = new System.Drawing.Size {50, 39);

this.label8.TabIndex = 5;

this.labelB.Text = "s'l";

this.labelB.TextAlign =
System.Drawing.ContentAlignment .MiddleCenter;

/7

// label?2

/7

this.labelZ2.Location = new System.Drawing.Point {70, 3):

this.labelZ.Name = "label2":;

this.labelZ.Size = new System.Drawing.Size (183, 39};

this.label2,TabIndex = 4;

this.label2.Text = "dofn";

this.label2.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

/i

// tablelayoutPanel?

/Y

this.tablelLayoutPanel2.CellBorder3tyle =
System.Windows.Forms.TableLayoutPanelCellBorderStyle.QutsetDouble;

this.tableLayoutPanel2.ColumnCount = 1;

this.tablelLayoutPanel2.ColumnStyles.Add {new
System.Windows.Forms.ColumnStyle (System.Windows.Forms. SizeType.Percent,
50F) ) ;

this.tableLayoutPanel2.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle (System.Windows.Forms.SizeType.Percent,
50F));

this.tableLayoutPanel2.Controls.Add(this.tableLayoutPanel3,
0, 1);

this.tablelayoutPanel2.Controls.Add{this.tableLayoutPanels,

this.tablelLayoutPanel2.Location = new
System.Drawing.Point {262, 6);

this.tablelLayoutPanel?.Name = "tableLayoutPanel2”;

this.tablelLayoutPanel?.RowCount = 2;

this.tableLayoutPanel?,RowStyles,Add (new
System,Windows.Forms.RowStyle {Systen.Windows.Forms.SizeType.Percent,
50F) ) ;

this.tablelLayoutPanel2.RowStyles.Add (new
System.Windows.Forms.RowStyle(System.Windows.Forms, SizeType.Absolute,
43F)) ;



this.tablelLayoutPanel2.Size = new System.Drawing.Size {273,

&67);
this.tablelLayoutPanelZ.TabIndex = 1;
/Y
// tablelayoutPanell
/Y
this.tablelLayoutPanel3.CellBerderStyle =

System.Windows.Forms.TableLayoutPanelCellBorderStyle.QutsetDouble;

this.tableLaycutPanel3.ColumnCount = 4;

this.tableLayoutPanel3.ColumnStyles.Add {new

System.Windows. Forms.ColumnStyle (System.Windows.Forms.SizeType.Absolute

. 98F));

this.tableLaycutFanel3.CclumnStyles.Add (new

System.Windows.Forms.ColumnStyle {System.Windows.Forms.SizeType.Absolute

¢ DTE) )

this.tableLayoutPanel3.ColumnStyles.Add (new

System.Windeows. Forms.ColumnStyle (System.Windows.Forms.SizeType.Absolute

, 63F)});

this.tablelLayoutPanel3.ColumnStyles.Add (new

System.Windows.Forms.ColumnStyle {System.Windows.Forms.SizeType.Absolute

. 96F)};

this.tablelLayoutPanel3.Controls.Add{this.label?,
this.tablelayoutPanel3.Controls.Add{this.label6,
this.tablelLayoutPanel3.Controls.Add({this.label5
this.tableLayoutPanel3.Controls.Add(this.label4,

this.tablelayoutPanel3.location = new
System.Drawing.Point {6, 24);:

-

r

OO O o
~

this.tableLayoutPanel3.Name = "tablelayoutPanel3";

this.tablelayoutPaneld,RowCount = 1;
this.tablelayoutPanel3.RowStyles.Add (new

System.Windows.Forms.RowStyle (System.Windows:Forms. SizeType.Fercent,

100F) )¢

this.tableLaycutPanel3.Size = new System.Drawing.Size (261,
3

this.tablelayoutPanel3.TabIndex = 1;

4

// label?

’/

this.label7.Location = new System.Drawing.Point (128,

this.label7.Name = "label7?";

this.label7.8ize = new System.Drawing.Size(56, 31);

this.label7.TablIndex = 7;

this.label7.Text = "N {wiwn)";

this.label7.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

/i

// labels

//

this.label6.Location = new System.Drawing.Point {194,

this.label6.Name = "label6";

this.label6.Size = new System.Drawing.Size {56,

this.labelé6.Tablndex = 6;
this.labelé.Text = "fadu (uwm)";
this.label6.TextAlign =

System.Drawing.ContentAlignment .MiddleCenter;
/

a1y;

3):

3);



// labelb

/Y
this. label5.Location = new System.Drawing.Point (6, 3);
this.labelb.Name = "labeél5";

this.label5.5ize = new System.Drawing.Size {53, 31};

this.labelb.TabIndex = 5;

this.label5.Text = "abhifuda";

this.lakbelb.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// labelds

//

this.labeld.Location = new System.Drawing.Point (68, 3);
this.labeld.Name = “labeld";

this.label4.Size = new System.Drawing.Size (51, 31);

this.label4.TabIndex = 4;

this.labeld.Text = "n%ﬁma";

this.labeld.TextAlign =
System.Drawing.ContentAlignment .MiddleCenter;

//

// tableLayoutPanelé

//

this.tablelayoutPanel6.ColumnCount = 2;

this.tablelayoutPanelé.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle (System.Windows.Forms.SizeType.Percent,
56.2753F));

this.tablelLaycutPanelé.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle (System.Windows.Ferms.SizeType.Percent,
43.7247F));

this.tablelayoutPanel6.Controls.Add(this,label3, 0, 0};

this.tablelayoutPanelé.Controls.Add (this.lbUnit, 1, 0);

this.tableLayoutPanelé6.locaticon = new
System.Drawing.Polint (6, 6);

this.tablelayoutPanel6.Name = "tablelLayoutPanelg";

this.tablelayoutPanel6.RowCount = 1;

this.tablelLayoutPanelb.RowStyles.Add (new
System.Windows.Forms.RowStyle (System.Windows.Forms.SizeType.Percent,
50F));

this.tableLayoutPanelé.RowStyles,Add (new
System.Windows.Forms.RowStyle (System.Windows.Forms. SizeType. Percent,
50F) ) ;

this.tablelayoutPanelé.5ize = new System.Drawing.Size (247,
9} ;

this.tableLayoutPanel6.TabIndex = 4;

/7

// label3

7/

this.label3.Locaticn = new System.Drawing.Pcint(3, 0);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size{124, 9);

this.label3.TabIndex = 4;

this.label3.Text = "snfwniwaz";

this.label3.TextAlign =
System.Drawing.ContentAlignment .MiddleRight;

/

// lbUnit



/7

this.lbUnit.Location = new System.Drawing.Point(141, 0);

this.1lbUnit.Name = "1bUnit":

this.1lbUnit.Size = new System.Drawing.Size (83, 9);

this.1bUnit.TabIndex = 5;

this.1lbUnit.TextAlign =
System.Drawing.ContentAlignment.MiddleLeft;

/7

// labell

i

this.labell.location = new System.Crawing.Point (6, 3);

this.labell.Name = "labell":

this.labell.Size = new System.Drawing.Size (4%, 73);

this.labell.TabIndex = 3;

this.labell.Text = "fes";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

v

// labellé

//

this.labellé.Locaticn = new System.Drawing.Point (6, 213}

this.labell6.Name = "labell6";

this.labell6.Size = new System,Drawing.Size (55, 20);

this.labell®6.TabIndex = 9;

this.labell6.Text = "gnln";

/f

// label9

//

this.label9.Location = new System.Drawing.Point {603, 3);
this.label9.Name = "label9":

this.label9.Size = new System.Drawing,Size {34, 39);

this.label9.TabkIndex = 6;

this.label%.Text = "sw";

this.label9.TextAlign =
System.Drawing.ContentAlignment .MiddleCenter;

/f

// 1bRoom

i

this.,lbRoom.Location = new System.Drawing.Point {6, 81);
this.lbRoom.Name = "lbRoom";

this.lbRoom.Size = new System.Drawing.Size (55, 39);

this.lbRoom.TabIndex = 7;

this,lbRoom.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

/f

// tableLayoutPaneld

’f

this.tableLaycutPanel4.CellBorderStyle =
System.Windows.Forms.TableLayoutPanelCellBorderStyle.OutsetDouble;

this.tablelayoutPaneld.ColumnCount = 4;

this.tableLayoutPanel4.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle(System.windows.Forms.SizeType.Percent,
52.71318F) ) ;

this.tableLayoutPaneld.ColumnStyles.Add (new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent,
47,28682F));



this.tableLayoutPane14.ColumnStyles.Add(new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Absolute
+ 62F}):

this;tableLayoutPanel4.ColumnStyles.Add(new
System.Windows.Forms.ColumnStyle(System.Windows.Forﬁs.SizeType.Absolute
» T0F});

this.tableLayoutPanel4.Controls.Add(this.lbUse, 0, 0};

this.tableLayoutPane14.Controls.Add[this.lerice, 0, 0);:

this.tableLayoutPanel4.Controls.Add(this.lbOldUnit, 0, 0);

this.tableLayoutPanel4.Controls.Add(this.leewUnit, 0, 0);

this.tablelayoutPaneld.location = new
System.Drawing.Point (262, B84);

this.tableLayoutPaneld.Name = "tableLayoutFPaneld";

this.tableLayoutPaneld.RowCount = 1;

this.tableLayoutPaneld.RowStyles.Add (new
System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent,
50F));

this.tableLayoutPane14.RowStyles.Add(new
System.Windows.Forms.RowStyle(System.Windows.Forms.SizeType.Percent,
50F) ) ;

this.tablelLayoutPaneld.Size = new System.Drawing.Size {267,
118} ;

this.tablelayoutPaneld.TabIndex = 2;

//

// lbUse

/f

this.lbUse.Location = new System.Drawing.Point (131, 3);

this.lbUse.Name = "lbUse";

this.1lbUse.Size = new System.Drawing.S5ize (56, 39);

this.lbUse.TabIndex = 7;

this.lbUse.TextAlign =
System.Drawing.ContentAlignment .MiddleRight;

//

// 1lbPrice

//

this.lbPrice.Location = new System.Drawing.Point (196, 3);
this.lbPrice.Name = "1lhPrice";

this.lbPrice.Size = new System.Drawing.Size (54, 39);

this.lbPrice.TabIndex = 6;

this.lbPrice.TextAlign =
System.Drawing.ContentAlignment.MiddieRight;

¥4

// 1b0ldUnit

//

this.1lb0ldUnit.Locaticn = new System.Drawing.Point (6, 3):

this.lb0ldUnit.Name = "1bOldUnit";

this.lb0ldUnit.Size = new System.Drawing.Size (45, 39);

this.1lbOldUnit.TabIndex = 5;

this,1lb0ldUnit,TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

/7

// lbNewUnit

/Y

this.lbNewUnit.Location = new System.Drawing.Point (72, 3);
this.lbNewUnit.Name = "lbNewUnit";:

this.lbNewlUnit.Size = new System.Drawing.S5ize (40, 39);
this.lbNewUnit.TabIndex = 4;



this.lbNewlnit.TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

/7

// lbRent

/Y

this.lbRent.Location = new System.Drawing.Point (70, 213);
this.lbRent.Name = "lbRent";

this.lbRent,S3ize = new System.Drawing.Size (100, 20);

this.lbRent,TabIndex = 10;

this.lbRent,TextAlign =
System.Drawing.ContentAlignment.Middleleft;

/7

// lbRentWater

/r

this.lbRentWater.lLocation = new System.Drawing.Point (262,
213);

this.lbRentWater.Name = "lbRentWater":

this.lbRentWater.Size = new System.Drawing.Size {267, 20);

this.lbRentWater.TabIndex = 11;

this.lbRentWater.TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

/

// tablelayoutPanel’

/7

this.tablelayoutPanel5.ColumnCount = 3;

this.tableLayoutPanel5.ColumnStyles.Add (new
System.windows.Forms.ColumnStyle(System.windows.Forms.SizeType.Percent,
B6.94639F) ) ;

this.tableLayoutPanel5.ColumnStyles.Add{new
System.Windows.Forms.ColumnStyle(System.Windows.Forms.SizeType.Percent,
13.05361F});

this.tableLayoutPanel5.ColumnStyles.Add (new
System.windows.Forms.Columnstyle{System.windows.Forms.SizeType.Absolute
r 275F));

this.tableLayoutPanelS.Controls.Add(this.lbDate, 2, 0);

this.tableLayoutPanelE.Controls.Add(this.labellB, 1, 0);

this.tableLayoutPanel5.Controls.Add(this.labell?, 0, 0);

this.tablelayoutPanel5,Location = new
System.Drawing.Point (12, 358);

this.tableLayoutPanel5.Name = "tablelLayoutPanel5";

this.tableLayoutPanel5.RowCount = 1;

this.tableLayoutPanel5.RowStyles.Add (new
System.Windows.Forms.RowStyle(System.windows.Forms.SizeType.Percent,
50F) ) ;

this.tablelayoutPanel5.Size = new System.Drawing.Size (690,

62);
this.tableLayoutPanel5.TabIndex = 1;
/7
// lbDate
/7
this.lbDate.Location = new System.Drawing.Point (417, 0);:
this.lbDate.Name = "lbDate";

this.lbDate.Size = new System.Drawing.Size (204, 39):

this.lbDate.TabIndex = 7;

this.lbDate.Text = " ";

this.lbDate.TextAlign =
System.Drawing.ContentAlignment.MiddleLeft;



'yl

// labell$8

//

this,labell§.Location = new System.Drawing. Point (363,
this.labellf.Name = "labell8";

this.labell8.5ize = new System.Drawing.Size (45, 39);
this.labell§,Tablndex = 5;

this.labellf.Text = "ui";

this.labell8.TextAlign =

System.Drawing.ContentAlignment.MiddleCenter;

//
// labell?

//

0};

this.labell7.Location = new System.Drawing.Point (3, 0};

this.labell7.Name = "labell?";
this.labell7.8ize = new System.Drawing.Size(67, 39} ;
this.labell7.TabIndex = 4:

this.labell7.Text = "fuiu";

this.labell?7.TextAlign =

System.Drawing.ContentAlignment.MiddleCenter;

440) ;

/7
// btnPrint

/7

this.btnPrint.Location = new System.Drawing.Point {228,

this.btnPrint.Name = "btnPrint";
this.btnPrint.Size = new System.Drawing.Size (75, 23);
this.btnPrint.TabIndex = 2:

this.btnPrint.Text = "#";
this.btnPrint.UseVisualStyleBackColor = true;

this.btnPrint.Click += new

System.EventHandler(this.btnPrinthlick);

/Y

// btnBack

//

this.btnBack.Location = new System.Drawing.Point {433,
this.btnBack.Name = "btnBack";

this.btnBack.Size = new System.Drawing.Size (75, 23);
this.btnBack.TabIndex = 3;

this.btnBack.Text = "nfuminen";
this.btnBack.UseVisualStyleBackColor = true;
this.btnBack.Click += new

System.EventHandler(this.btnBack_Click);

/7
// Print
/7

440) ;

this.AutoScaleBaseSize = new System.Drawing.S5ize (5, 13);

this.ClientSize = new System.Drawing.Size (728, 510);
this.Controls.Add(this.btnBack);
this.Controls.Add{this.btnPrint);
this.Controls.Add(this.tableLayoutPanel5);
this.Controls.Add(this.tableLayoutPanell);

this.Name = "Print";

this.Text = "#ui";

this.Load += new System.EventHandler{this.Print_Load);

this.tableLayoutPanell.ResumeLayout (false);



this.tablelLayoutPanel?2.Resumelayout (false);
this.tablelLayoutPanel3.Resumelayout {false):
this.tablelLayoutPanelé.ResumelLayout (false);
this.tableLayoutPanel4.ResumelLayout (false);
this.tableLayoutPanel5.ResumeLayout (false);
this.Resumelayocut (false);

}

#endregion

private void btnBack Click{object sender, EventArgs e]
{
this.Owner.Show();
this.Hide();
1
private void Print Load(object sender, EventArgs e)
{
myConnection = new
S3glConnection{DataClass.CommonConnecticn)

//Get User
SglDataldapter SelectUser = new SglDataAdapter("select
name member from member where status =1 and rec no room =" + strRoom,

myConnection) ;
dsUser = new DataSet():
SelectUser.Fill (dsUser, "User™):

//Get Last Data of Room

SglDataAdapter SelectMax = new SqlDataBAdapter{"select
max{rec_no_jrnl} from journal where rec date like '%28%' and
rec no_room = " + strRoom, myConnection);

dsMax = new DataSet();

SelectMax.Fill (dsMax, "LastData");

//Get Last UnitMeter Old

SglDataAdapter Selectdrnl = new SglDataAdapter{"select
meter unit new from journal where status = 1 and rec_no jrnl = " +
dsMax.Tables["LastData"].Rows[0] (0], myConnection);

dsdrnl = new DataSet();

Selectdrnl.Fill (dsJdrnl, "LastJrnl"):

strUser = dsUser.Tables["User"].Rows[C] [C].ToString();
d OldMeter =
Convert.ToDecimal (dsJrnl.Tables["LastJrnl"] .Rows[0] [01));

d User = (d_NewMeter - d OldMeter);
d Price = (d UnitPrice * d User):
d RentWater = (DataClass.CommonRent+d Price);

/ /ldiiaaf Labe lusnzia

lbRoom.Text = strRoom;

lbName.Text = strUser;

1b01dUnit.Text = d OldMeter.ToString({};
lbNewUnit.Text = d NewMeter.ToString{);
lbUse.Text = d User.ToString():

lbPrice.Text = d Price.ToString({};

lbDate.Text = DateTime.Now.ToLongDateString();



lbRent.Text = DataClass.CommonRent.ToString();
1bRentWater.Text = d RentWater.TeString();
1bUnit.Text = DataClass.CommonUnit.ToString{) + " wvm";
}
private void btnPrint Click(ckbject sender, EventArgs e)
{
btnPrint .Enabled = false;
InsertJrnl();
PrePrint () ;

this.Owner.Show();
this.Hide();
}
private void InsertJrnl()
{
int iRecord;
SglDatafAdapter SelectCus = new SqglDataAdapter ("select
Max(rec no_jrnl) from journal”™, myConnection);
ds = new DataSet{);
SelectCus,Fill (ds, "Generate");

if {(ds.Tables{"Generate"].Rows[(][C0] !=
System.DBNull.Value) // Check status ID
{
iRecord =
Convert.ToInt3Z (ds.Tables["Generate"] .Rows[0][0]);
iRecord = iRecord + 1;
1
else
{
iRecord = 1;

}

string insertCmd = "insert into
Journal (rec_nec_jrnl,rec no room,meter_unit_ old,meter_unit new,water use
(price, status, rec date,user name,rent,unit) " +

"values (8rec_Jjrnl, @rec room, @unit_old, @unit new, Guse, @price,@status, ida
te,@user name, @rent, @unit)";

SqlCommand myCommand = new SglCommand{insertCmd,
myConnection);

myCommand. Parameters.Add(new SglParameter ("@rec jrnl”,

SqlDbType.Int, 4));
myCommand. Parameters{"@rec jrnl"].Value = iRecord;

myCommand.Parameters.Add (new SqlParameter ("@rec room",
SqlDbkbType.VarChar, 10));
myCommand.Parameters["€rec room"].Value = lbRoom,Text;

myCommand. Parameters.Add {new SglParameter ("@unit old",
SglDbType.Int, 4));

myCommand. Parameters["@unit old"].Value =
Convert.ToInt32 (1bCldUnit,Text);



myCommand. Parameters,Add (new SqlParameter{"@unitknew",
SqllbType.Int, 4));

myCommand.Parameters["@unit_new“].Value =
Convert.ToInt32(leewUnit.Text);

myCommand. Parameters.Add {new SqlParameter ("@use",
SqlDbType.lecimal, 9));

myCommand.Parameters ["Ruse"].Value =
Convert.ToDecimal (1bUse,Texb);

myCommand. Parameters.Add (new SglParameter ("@price”,
SglDbType.Decimal, 9)):

myCommand. Parameters ["@price”].Value =
Convert.ToDecimal (1bPrice, Text) ;

myCommand. Parameters.Add (new SglParameter ("@status",
S5qllbType.Int, 4));
myCommand. Parameters["@status"].Value = 1;

myCommand. Parameters.Add (new SgqlParameter ("Gdate",
8qlDbType.DateTime, 20));
myCommand. Parameters ["@date™].Value = 1blate.Text;

myCommand. Parameters.Add (new SqlParameter("@user_name",
5gqlDbType.VarChar, 50));
myCommand. Parameters["@user name"].Value — strUser;

myCommand, Parameters.Add (new SgqlParameter ("@rent",
5qlDbType.Decimal, 9));
myCommand. Parameters["@rent").Value = lbRent.Text;

myCommand. Parameters.Add (new SglParameter ("@unit",
5glDbType.Decimal, 9));
myCommand, Parameters ["@unit"].Value = DataClass.CommonUnit ;

myCommand,Cennection.Open{() ;
try
{
myCommand.ExecuteNonQuery();
}
catch (SqlException}
{
MessageBox.Show("Cann't Print Error At Insert Jrnl");
}
myCommand.Connection.Close () ;
}
private void PrePrint ()
{
J/dwuskunls strDate welfluntndens:
string strMonth = DateTime.Now.Month.ToString();
if (strMonth.length == 1)
strMonth = "0" + strMonth;
string strDate = DateTime.Now.Year.ToString({) + strMonth +
DateTime.Now.Day.ToString();



SglDataAdapter SelectCus = new SglDataBAdapter("select
max(rec no jrnl) from journal where rec no room = '"+strRoom+"'",

myConnection) ;
ds = new DataSet():;
SelectCus.Fill {ds, "Generate");

int iRec_jrnl =
Convert.ToInt3Z (ds.Tabkles["Generate”].Rows([0] [0]);

//select Journal for Print
SglDataAdapter test = new SqglDataBAdapter();

SglCommand commandhead = new SglCommand();

commandhead. ComnandType = CommandType.Text;

commandhead.Connection = myConnection;

commandhead.CommandText = "select * from journal where
rec_ne_Jjrnl = " + iRec_jrnl + " and rec no rcom = '" + strRoom + "' and

rec _date='" + strDate + "'";

////commandhead/////
test.SelectCommand = commandhead;//SelectCommand Yidedoniweiy

fdaTnu
PrintSet bill = new PrintSet();

try
{
myConnection.Open();
test.Fill (bill, "PrintBill");
myConnection.Close();

1
catch (Exception e)

{

MessageBox.Show(e.Message);

}

//Print ////
PrintBill print = new PrintBill{(); /{File Crystal

Report
print.SetDataSource(bill}; //fmusllodeyaen DataSet fo bill

print.PrintToPrinter{l, false, 0, 0); //Print esmndeshmivdn



FREAHASREBEF RS R B AR IR BB RS Room HUBHGHAHABHIHAAEHBLAABBHGHRYRRY
using System;

using System.Drawing;

using System.Collections;

using System.ComponentMcdel;

using System.Windows.Forms;

using System.Data;

using System.Data.SqlClient;

namespace WindowsApplicaticnl
{
/// <summary>
/// Summary description for Room.
/// </summary>
public eclass Room : System.Windows.Forms.Form
{
public System.Windows.Forms.lLabel labell;
private System.Windows.Forms.TextBox txRoom;
private System.Windows.Forms.Button btnOK;
private System.Windows.Forms.Button btnCancle;
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.Container components = null;
SglConnection myConnection ;
//DataSet ds ;

public Room()

{
//
// Required for Windows Form Designer support
/7

InitializeComponent {};

/
// TODO: Add any constructor code after
InitializeComponent call
s
}

/// <summary>
/// Clean up any resources being used.
/// </summary>
protected override void Dispose( bool disposing )
{
if{ disposing )
{
if (components != null)
{
components.Dispose () ;
}
}
base.Dispose( disposing );

}

#regicn Windows Form Designer generated code
/// <summary>



/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/77 </summary>

private wvoid InitializeComponent()

{

this.labell new System.Windows.,Forms.Label ()

this.txRoom = new System.Windows.Forms.TextBox{);

this.btnOK = new System.Windows.Forms.Button();

this.btnCancle = new System.Windows.Forms.Button();

this.SuspendLayout () ;

!

// labell

4

this.labell.Font = new System.Drawing.Font ("Microsoft Sans
Serif", 9F, System.Drawing.FontStyle.Bcld,
System.Drawing.GraphicsUnit.Point, ({byte)(0}});

this.labell.Location = new System.Drawing.Point (0, 16);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (120, 23);

this,labell.TabIndex = 0;

this.labell.Text = "aqonlduuwavien™;

//

// txRoom

/Y

this.txRoom.Location = new System.Drawing.Point (128, 18&);:
this.txRoom.Name = "txRoom”;

this.txRoom.Size = new System.Drawing.Size {100, 20};

this.txRoom.TabIndex = 1;

this.txRoom.KeyDown += new
System.Windows. Forms.KeyEventHandler (this.txRoom KeyDown) ;

/7

// btnOK

/f

this.btnOK.Font = new System.Drawing.Font{"Microsoft Sans
Serif", 9F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ((byte) {0)});

this.btnOK.Location = new System.Drawing.Point (40, 48);

this.btnCK.Name = "btnOK";

this.btnOK.Size = new System.Drawing.Size (7%, 23);

this.,btnOK.TabIndex = 2;

this.btnOK.Text = "O.K.";

this.btnOK.Click += new
System.EventHandler (this.btnOK_Click);

/7

// btnCancle

/f

this.btnCancle.Font = new System.Drawing.Font ("Microsoft
Sans Serif", 9F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, {(byte){0)));

this.btnCancle.Location = new System,Drawing.Point {134,
48);

this.btnCancle.Name = "btnCancle";

this.btnCancle.Size = new System.Drawing.Size (75, 23);

this.btnCancle.TabIndex = 3;

this.btnCancle.Text = "Cancle";

this.btnCancle.Click += new
System.EventHandler (this.btnCancle Click);
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// Room
i
this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);
this.ClientSize = new System.Drawing. Size (240, 78);
this.Controls.Add (this. btnCancle) ;
this.Controls.Add{this.btnOK];
this.Controls.Add(this.thoom);
this.Controls.Add(this.labell);
this.Name = "Room";
this.StartPecsition =
System.Windows.Forms.FormStartPosition.CenterScreen;
this.Text = "dwualesideans™;
this.Closed += new System.EventHandler {this.Room - Closed);
this.Activated += new
System.EventHandler{(this.Room Activated);
this.Load += new System.EventHandler (this.Room - Load) ;
this.Resumelayout (false);
this.Performlayout () ;

}

#endregion

private void btnCancle Click{object sender,
System.EventArgs e)

{
this.Owner,Show();
this.Hide();

private void btnOK Click(object sender, System.EventArgs e)
{

GetReom () ;
}

private wvoid Room Closed(object sender, System.EventArgs e)
{

Application.Exit{);
!

private void Room Load{object sender, System.EventArgs e)
{
myConnection = new
3qlConnection{DataClass.CommonConnection) ;

'

private void txRoom KeyDown{object sender,
System.Windows. Forms.KeyEventArgs e)
{
if{e.KeyValue == 13} //Check msma Enter
{
GetRoom () ;
}

}
private void GetRoom{)

{



SglDataAdapter myCommand = new SglDataAdapter ("select
rec_no_room from Member where status =1 and rec_no room
="+txRoom.Text, myConnection); '

DataSet ds = new DataSet{);

myCommand,.Fill{ds, "Room");

if(ds.Tables["Rcom"].Rows.Count != o)
{

DataClass.CommonRoom = txRocm. Text;

MessageBox . Show ("awnoiwnsmeuenfes "+txRoom. Text
+" lufwiu'y ;

this.Owner.Show();

this.Hide():

aelse

MessageBox.Show("hﬁﬁmiﬂhuuww;
txRoom.Clear{);
txRoom. Focus () ;

}

private void Room_Activated(object sender, System.Eventhrgs
e)
{
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tinclude <regsih>
shit e = Pi™y;
sbit rs = P3*s;
sbit pulse=Pi~o;
code unsigned char textig-voo UNIT "
code unsigned char text~WATER = ";
void delay (int tick)
{
int i,3;
fer (i=o;i<tick;i++)
for (d=0;j<2s0;9++);

void lcd_text(unsigned char text)

s = 1;
e = 1;
Pi=text;
delay (10;
e = p;
delay (1w);
}
volid led init ()
{ .
delay (som;
lcd command (ox3s;
lcd command (oxeC) ;
lcd command {oxoiy;
!

void putchar(unsigned char outdata)
{
SBUF = outdata;

while (~TI);

TI = o;
}
void delay s(unsigned char s )
{ unsigned int t,k;

THo =oxo0;

t = s5*3020; k = 0;

TRo=1; //start counter

while(k < t) // delay s ms 1 machine = 2osMHz = 108 us

{ 1f{TF® # THos5 1.08US*255=255 US
{ k++; TFo0; } // s2ssus = 19600
}
TRo=0; // stop counter
}

void delay ms{unsigned char s )
{ unsigned int t,k;

THo =o0xc0;
t = s5%; k = g;
TRo=1; //start counter

while(k < t) // delay s ms 1 machine = itossaMHz = .08 us



{ 1f(TFo »# THo=255 1.0BUS*255=255 LS
{ k++; TFo0; } // s;pssus = 1600
1 .
TRo=0; // stop counter
i
unsigned char getchar (void)
{ unsigned char dat;
unsigned int sum;
Eit k = o; '
dat = o;
while (~RI)
{ sum++;
delay ms(n;
if( sum > 3000

{

k =1;
RI=1;
}

}

RI=0;

sum = 0;

1f {k==0

dat = SBUF;

return(dat);

}

veid smal (void)

{ char m,a,b;

if (pulse==p
{ delay{s;
if {pulse==n
{
ssum=sum+1; i f {sum>%) sum=o;
a={sum/10+0%30;
b= { sum%icroxio;
lcd_command (oxcos;
for (m=0;m<s;m++)
{ 1if{m==q)
lcd text(a);
ﬁelse if {m==1)
led text (b);
else
led text (textim]);
!
sum=sum+1; i f {sum>99) sum=o;
while({pulse);
b}

}

veid main{void)

{ unsigned char m,a,b;// small
lcd init{);
lcd:command(mwm;
for (m=0;m<s; m++)
lcd text (textum]);

a=oxo;
b= ax3o;




lcd command (oxco;
for {m=o0;m<s; m++)
{ if {m==0)
lcd text{a);
else if (m==p
led text (b);
else
lcd text (textim]);
}
delay (1w00);
while (n
{

smal (};
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#include <regS5i.h>

sbit rr=P1°0; //small

sbit tt=P1"1;

char suml=0;

char sum2=0;

char sum3=0;

vold senddata{char dd}

{ char x,y;
®x=(dd/10)+0x30;

yv={dd%10)+0x30;

TI = ©;
SBUF = x:
while (~TI);
Tl = 0;
SBUF = y;
while (~TI);
TI = 0;

1
void tttt{) interrupt 1
{ char e;
e+t+;
TFQ=0;
THO=0x4b;
TLO=Cxfd;

1f {e>=40) {senddata(suml);senddata(sumZ);senddata(sumB);erO;}
}
veld delay {int tick)
{
int i,7j:
for {(i=0;i<tick;i++)
for (3=0;7<250;j++);
}
void pcec{)
{
if{rr==0 && tt==0)
{
delay (10Q) ;
if{rr==0 && tt==0)
{

suml=suml+1;

}
while{rr==0 && tt==0);

if{rr==0 && tt==1)

delay(10);
if({rr==0 && tt==1)
{
sum2=sumz+1;

}
while{rr==0 && tt==1)};



ifirr==1 && tt==0)

delay(10);
if(rr==1 && tt==0)
{

sum3=sum3+1;

while({rr==1 && tt==0);

}
void main{void)
{
unsigned char dat = 0;
P3=0xif;
TMOD = 0x21;

SCON = 0x50;

TH1 = OxFD;

TL1 = OxFD;

RI = 0;

THO=0x4b;

TLO=0xfd;

EA=1;ET0=1;TR0O=0;

TI = 0;

TR1 = 1;
rr=];tt=1;

while (1)
{
pcc{);

if (RI==1)
{
RI=0;
dat = SBUF;
if({dat==0x31)
{
senddata (suml) ;
}
if (dat==0x32}
{
senddata (sum2) ;
}
//if (dat==0x33)
if{dat==0x%33)
{

senddata (sum3};
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#inc
shit
sbit
shit
sbit
sbit
sbit
sbit
bit

char
char
char
char
void

{

}
void
{
i
e

e
/
}

void

{

lude <reg51.h>
scanl=p2°0;
scan2=Pp2"1;
scan3=P2"2;
sendl=pP2"3;
send2=P2~4;
send3=P2"5;
rr=P3°0;
tt=p3~1;
suml=0;
sum2=0;
sum3=0;
al,a2,ald;
delay {(int tick)

int 1i,3;
for (i=0;i<tick;i++)

for {(§=0;9<250;3++};

bigg()

f{scanl==1) {sendl=l; suml=suml+l; rr=0;tt=0;delay(2);}
lse {sendl=0;}

if {scan2==1) {send2=1; sumZ=sum2+1;rr=0;tt=1;delay{2);}
else {send2?2=0;}

if(scan3==1) {send3=1; sum3=sum3+l;rr=1;tt=0;delay(2);}
lse {send3=0;}
/else {sendl=0;send2=0;send3=0;rr=1;tt=1;}
main (void)
P3=0xff;
send1=0; send2=0; send3=0;
while{l)

bigg();
1




Features
* Compatible with MCS®51 Products
¢ 2K/4K Bytes of In-System Programmable {ISP) Flash Program Memory
- Serial Interface for Program Downloading
- Endurance: 10,000 Write/Erase Cycles
2.7V to 5.5V Operating Range
Fully Static Operation: 0 Hz to 24 MHz
Two-level Program Memory Lock
256 x 8-bit internal RAM
* 15 Programmable 1O Lines
Two 16-bit Timer/Counters
Six Interrupt Sources
* Programmable Serial UART Channel
« Direct LED Drive Outputs
* On-chip Analog Comparator with Selectable Interrupt
.» 8-bit PWM (Pulse-width Modulation)
* Low Power Idle and Power-down Modes
* Brownout Reset
» Enhanced UART Serial Port with Framing Error Detection and Automatic
Address Recognition
internal Power-on Reset
interrupt Recovery from Power-down Mode
Programmable and Fuseable x2 Ciock Option
Four-level Enhanced Interrupt Controller
* Power-off Flag
Flexible Programming (Byte and Page Modes)
- Page Mode: 32 Bytes/Page
» User Serviceable Signature Page (32 Bytes)

- W

-

|I. Description

The ATB9S2051/34051 is a low-voitage, high-performance CMOS 8-bit microcontrol-
or with 2K/4K bytes of In-System Programmable (ISP} Flash program memory. The
lavice is manufactured using Atmel’s high-density nonvotatile memory technology
ind is compatible with the industry-standard MCS-51 instruction set. By combining a
‘ersatile 8-bit CPU with Flash on a monoiithic chip, the Atmel AT8952051/54051 is a
owerful microcontroller which provides a highly-flexible and cost-effective solution to
nany embedded control applications. Moreover, the AT89S2051/84051 is designed
3 be function compatible with the ATBIC2051/C4051 devices, respectively.

‘he ATB9S52051/54051 provides the following standard features: 2K/4K bytes of
‘lash, 256 bytes of RAM, 15 I/C lines, two 16-bit timer/counters, a six-vector, four-
wel interrupt architecture, a full duplex enhanced serial port, a precision analog
pmparator, on-chip and clock circuitry. Hardware support for PWM with 8-bit resoclu-
on and 8-bit prescaler is available by reconfiguring the two on-chip timer/counters. In
ddition, the ATB852051/54051 is designed with static logic for operation down to
aro frequency and supports two software-selectable power saving modes. The Idle
iode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt
ystemn to continue functioning. The power-down mode saves the RAM contents
4t freezes the disabling all other chip functions until the next external interrupt or

rdware reset.
AIMEL
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8-bit
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with 2K/4K
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The on-board Flash program memory is accessible through the ISP serial interface. Holding
RST active forces the device into a serial programming interface and allows the program mem-
ory to be written to or read from, unless one or more lock bits have been activated.

2. Pin Configuration

2.1 20-lead PDIP/SOIC

7
RSTVPP 1 260VCC
(RXD) PA.O [} 2 19[IP1.7 (SCK)
(TxD)Pa.103 180 P1.6 (MISO}
XTALz [ 4 17 P1.5 (MOSI)
XTAL1 O 5 16[P1.4
(NTO) P3.2[] 8 150OP1.3
(INT)P3A3[}7 141P1.2
(ToyPa.40s 13E P1.1 (AINT)
(T1yP350]9 120 P1.0 (AIND}
GND [ to 11 0OP37
3. Block Diagram
P it s
Ve | :
: DDA, N :
GND | HRGITER RaM FLASH ;
s ¥ ;
' 4 F Y Y :
E [ h 4 :
: FADGRAM :
1 B STACK :
: REGISTER ACC POINTER RECISTER :
i L r E
1 + BUFFER » 1
E TMPZ TMPY H
: PC —
. ALU INCREMENTER !
‘ INTERRUPT. SERIAL POAT, ;
' AND TIMER BLOCKS :
‘ + i PROGRAM . !
' PEW COUNTER L
H TIMING \NsTRUCTION | N ‘
RST ——#1 D |"EGISTER vy 3 CFTR :
: k h J 4 '
H PORT 1 POAT 3 H
: ANALOG LATCH LATCH !
E COMPARATOR r 3 H
: 0sC 3 E
H | PORT 1 DRIVERS

.
+
1
+
'
1
'
1
'
]
'
'
'
€
)
'
'
'
'
'
T
i

-1

1Hu
- P1O-P17 P3.0-P35 P37

AT89S2051/S4051 muee e ————
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4. Pin Description

41 VCC
Supply voltage.

42 GND

Ground.

43 Port1
Port 1 is an 8-bit bi-directional /O port. Port pins P1.2 to P1.7 provide internal pull-ups. P1.0 and
P1.1 require external pull-ups. P1.0 and P1.1 aiso serve as the positive input (AINO) and the
negative input (AIN1), respectively, of the on-chip precision analog comparator. The Port 1 out-
put buffers can sink 20 mA and can drive LED displays directly. When 1s are written to Port 1
pins, they can be used as inputs. When pins P1.2 to P1.7 are used as inputs and are externally
pulled low, they will source current (I, } because of the intermnal pull-ups.

Port 1 also receives code data during Flash programming and verification.

Port Pin Alternate Functions

P1.5 MOSI (Master data output, siave data input pin for ISP channet)

P1.6 MISO (Master data input, slave data output pin for ISP channel}

P1.7 SCK (Master clock output, slave clock input pin for ISP channel}

4.4 Port3
Port 3 pins P3.0 to P3.5, P3.7 are seven bi-directional 10 pins with internal pull-ups.
P3.6 is hard-wired as an input to the output of the on-chip comparator and is not accessible as a
general-purpose /O pin. The Port 3 output buffers can sink 20 mA. When 1s are written to Port
3 pins they are pulled high by the internal puil-ups and can be used as inputs. As inputs, Port 3
pins that are externally being pulled low will source current (I, ) because of the pull-ups.

Port 3 also serves the functions of various special features of the AT8952051/54051 as listed

below:
Port Pin Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
! P32 INTO (external interrupt 0}
P3.3 INT1 (external interrupt 1)
P3.4 TO (timer O external input)
P3.5 T1 {timer 1 external input)/ PWM output

Port 3 also receives some control signals for Flash programming and verification.

ATMEL ;
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RST
Reset input. Holding the RST pin high for two machine cycles while the is running resets the
device.
Each machine cycle takes 6 or clock cycles.

XTAL1
Input to the inverting amplifier and input to the internal clock operating circuit.

XTAL2
Output from the inverting amplifier.

Characteristics

XTAL1 and XTALZ2 are the input and output, respectively, of an inverting amplifier which can be
configured for use as an on-chip , as shown in Figure 5-1. Either a quartz crystal or ceramic res-
onator may be used. To drive the device from an external clock source, XTAL2 should be laft
unconnected while XTAL1 is driven as shown in Figure 5-2. There are no requirements on the
duty cycle of the external clock signal, since the input to the internal clocking circuitry is through
a divide-by-two flip-flop, but minimum and maximum voitage high and low time specifications
must be observed.

Figure 5-1.  Connections

cz
———e— XTAL2
L]

c1
XTAL1

——————] GND
Note: C1,C2 =30 pF = 10 pF for Crystals
= 40 pF + 10 pF for Ceramic Resonators
Figure 5-2. Extemal Clock Drive Configuration

NG — e —] XTAL2

EXTERNAL
OSCILLATOR XTAL

SIGNAL
GND

AT89S2051/9S4051 meessss s
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6. X2 Mode Description

The clock for the entire circuit'and peripherals is normally divided by 2 before being used by the
CPU core and peripherals. This allows any cyclic ratio (duty cycle) to be accepted on XTAL1
input. In X2 mode this divider is bypassed. Figure 6-1 shows the clock generation block diagram.

Figure 6-1. Clock Generation Block Diagram

... %2Mode
XTALT G : o LXTALL)/2 |
Fxra N | State Machine: 6 Clock Cycles

Fosc CPU Control

7. Special Function Registers

A map of the on-chip memory area calted the Special Function Register (SFR) space is shown in
Table 7-1.

Note that not all of the addresses are occupied, and unoccupied addresses may not be impie-
mented on the chip. Read accesses to these addresses will in general retun random data, and
write accesses will have an indeterminate effect.

User software should not write 1s to these unlisted locations, since they may be used in future
products to invoke new features. In that case, the reset or inactive values of the new bits will
always be 0.

AIMEL ;
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Table 7-1. ATB852051/54051 SFR Map and Reset Values
OF8H OFFH
OFOH B
00000000 OF7H
0E8H OEFH
ACC
OEOH | 50000000 OE7H
0DgH ODFH
PSW
ODOH | (oo 0D7H
0C8H OCFH
. OCOH 0C7H
P SADEN
- 0BBH | o%00000 | 00000000 0BFH
P3 IPH
osoH | | "3 Xoxoo000 | B7H
. IE SADDR
- OABH | hox00000 | 00000000 OAFH
OAOH OA7H
SCON SBUF
%8H | 00000000 | XXXXXXXX 8FH
P1 ACSR
OH I 41111111 xxxo0000 | 97H
sgn | TCON TMOD TLo L THoO TH1 CLKREG | .
00000000 | 00000000 | 000D0COO | 0GO00000 | 00000000 | 06000000 XXXXXXOX
SP DPL DPH PCON
. 80H 00000111 | 00000000 | 00000000 oooxoooo | 87H

AT89S2051/S4051 me———me
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8. Restrictions on Certain Instructions

The AT8952051/54051 is an economical and cost-effective member of Atmel’s family of micro-
controllers. t contains 2K/4K bytes of Flash program memeory. it is fully compatible with the
MCS-51 architecture, and can be programmed using the MCS-51 instruction set. However,
there are a few considerations one must keep in mind when utilizing certain instructions to pro-
gram this device.

All the instructions related to jumping or branching should be restricted such that the destination
address falls within the physical program memory space of the device, which is 2K/4K for the
ATB9S2051/54051. This should be the responsibility of the software programmer. For example,
LJMP 7EOH wouid be a valid instruction for the ATB9S2051 (with 2K of memory), whereas LUMP
900H would not.

8.1 Branching Instructions
LCALL, LJMP, ACALL, AJMP, SUMP, JMP @A+DPTR. These unconditional branching
instructions will execute correctly as long as the programmer keeps in mind that the destination
branching address must fail within the physical boundaries of the program memory size (loca-
tions O0H to 7FFH/FFFH for the AT8952051/54051). Violating the physical space limits may
cause unknown program behavior.

CJNE [...], DUNZ [...], JB, JNB, JC, JNC, JBC, JZ, JNZ. With these conditional branching
instructions, the same rule above applies. Again, violating the memory boundaries may cause
erratic execution.

For applications involving interrupts, the normal interrupt service routine address locations of the
BOC51 family architecture have been preserved.

3.2 MOVX-related Instructions, Data Memory

The ATB9S2051/54051 contains 256 bytes of internal data memory. External DATA memory
access is not supported in this device, nor is external PROGRAM memory execution. Therefore,
no MOVX {...] instructions should be included in the program.

A typical BOC51 assembler will still assemble instructions, even if they are written in violation of
the restrictions mentioned above. It is the responsibility of the user to know the physical features
and limitations of the device being used and adjust the instructions used accordingly.

). Program Memory Lock Bits

On the chip are two lock bits which can be left unprogrammed (U) or can be pregrammed (F) to
obtain the additional features listed in Table 8-1:

Table 9-1.  Lock Bit Protection Modes'"

Program Lock Bits
LB1 LB2 Protection Type
1 ] U No program lock features.
P U Further programming of the Fash is disabled.
P P Same as mode 2, also verify is disabled.

Note: 1. The Lock Bits can only be erased with the Chip Erase operation.

AIMEL 7
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'10. Reset

During reset, all I/0 Registers are set to their initial values, the port pins are weakly pulled to
Vce @and the program starts execution from the Reset Vector, 0000H. The AT8952051/S4051
has three sources of reset: power-on reset, brown-out reset, and external reset.

10.1 Power-On Reset

| A Power-On Reset (POR) is generated by an on-chip detaction circuit. The detection level is
nominally 1.4V. The POR is activated whenever V¢ is below the detection level. The POR cir-
cuit can be used to trigger the start-up reset or to detect a supply voltage failure in devices
without a brown-out detector. The POR circuit ensures that the device is reset from power-on.
When V¢ reaches the Power-on Reset threshold voltage, the Pierce Oscillator is enabled (if the
XTAL Oscillator Bypass fuse is OFF). Only after Vo has also reached the BOD (brown-out
detection) level (see Section 10.2 "Brown-out Reset”), the BOD delay counter starts measuring a
2-ms delay after which the Internal Reset is deasserted and the microcontroller starts executing.
The built-in 2-ms delay allows the Vg voltage to reach the minimum 2.7V level before execut-
ing, thus guaranteeing the maximum operating clock frequency. The POR signal is activated
again, without any delay, when V. falls below the POR threshold level. A Power-On Reset (i.e.
a cold reset) will set the POF flag in PCON. Refer to Figure 10-1 for details on the POR/BOD
behavior.

Figure 10-1. Power-up and Brown-out Detection Sequence

VCC
I 1 ] 1 1 i
MinV, Leval2 7 —|- - - - oo F o am - -
& A e s L CE R R el o et e T
ggt::f.gm---% ............ }IE_—_/_E/ P .
I : 1 1 ] 1 ] i
1 ] I T i 1 1 I ]
1 | [ | | 1 ] 1 1
g ) 1 1 1 |
FOR P : : . L
' ] 1 1 ] 1
¥ ; : : |l : 1 | : >t
1 ) 1 i 1 ] ] 1 F
+ [ | i | | | 1 t
XTAL1 o ro
I
1 1
1 1 1 ]
F s ! ! i 1
BOD : . : :
I ] ] ]
e L
1 1 1 1 1 1 1 )
) T , | b s
Internal . ' ! P !
RESET ' - | L I g
) _;")/c_ g OB, 1 ton - | %tpog
. (2ns) /(2 ms) : I\-—/:/. (2 ms) .
! ; : ! - T >t
0

AT8952051/54051
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10.2 Brown-out Reset

The AT8952051/S4051 has an on-chip Brown-out Detection (BOD) circuit for monitoring the Ve
level during operation by comparing it to a fixed trigger level. The trigger level for the BOD is
nominally 2.2V. The purpose of the BOD is to ensure that if Vi, fails or dips while executing at
speed, the system will gracefully enter reset without the possibility of errors induced by incorrect
execution. When V. decreases to a value below the trigger level, the Brown-out Reset is imme-
diately activated. When V., increases above the trigger level, the BOD delay counter starts the
microcontroller after the timeout period has expired in approximately 2 ms.

'10.3 External Reset

The RST pin functions as an active-high reset input. The pin must be held high for at least two
machine cycles to trigger the internal reset. RST also serves as the In-System Programming
(ISP) enable input. ISP mode is enabled when the external reset pin is held high and the ISP
Enable fuse is set.

11. Clock Register

Table 11-1.  CLKREG — Ciock Register
CLKREG = 8FH Reset Value = XXXX XX0XB
Not Bit Addressable
- - - - - - PWDEX X2
Bit 7 6 5 4 3 2 1 0
Symbol Function
PWDEX Power-down Exit Mode. When PWDEX = 1, wake up from Power-down is externally controlied. When PWDEX = 0, wake
up from Power-down is internally timed.
When X2 =0, the frequency (at XTAL1 pin) is internally divided by 2 before it is used as the device system fraquency.
X2 When X2 = 1, the divide by 2 is no longer used and the XTAL1 frequency becomes the device system frequency. This
enables the user to use a 6 MHz crystal instead of a 12 MHz crystal in order to reduce EMI. The X2 bit is initialized on
power-up with the value of the X2 user fuse and may be changed at runtims by software.

AINEL 9
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12. Power Saving Modes

12.1

Idle Mode

The AT8952051/54051 supports two power-reducing modes: Idle and Power-down. These
modes are accessed through the PCON register.

Setting the 1DL bit in PCON enters idle mode. Idle mode halts the internal CPU clock. The CPU
state is preserved in its entirety, including the RAM, stack pointer, program counter, program
status word, and accumulator. The Port pins hold the logical states they had at the time that Idle
was activated. Idle mode leaves the peripherals running in order to allow them to wake up the
CPU when an interrupt is generated. Timer 0, Timer 1, and the UART will continue to function
during Idle mode. The analog comparator is disabled during idle. Any enabled interrupt source
or reset may terminate Idle mode. When exiting Idle mode with an interrupt, the interrupt will
immediately be serviced, and foliowing RETI, the next instruction to be executed wili be the one
following the instruction that put the device into Idle.

P1.0 and P1.1 should be set to “0” if no external pull-ups are used, or set to “1” if external pull-
ups are used.

12.2 Power-down Mode

12.3

0

Setting the PD bit in PCON enters Power-down mode. Power-down mode stops the and powers
down the Flash memory in order to minimize power consumption. Only the power-on circuitry
will continue to draw power during Power-down. During Power-down the power supply voltage
may be reduced to the RAM keep-alive voltage. The RAM contents will be retained; however,
the SFR contents are not guaranteed once V¢ has been reduced. Power-down may be exited
by external reset, power-on reset, or certain interrupts.

The user should not attempt to enter {or re-enter) the power-down mode for a minimum of 4 ps
until after one of the following conditions has occurred: Start of code execution {after any type of
reset}, or Exit from power-down mode.

interrupt Recovery from Power-down

Two external interrupts may be configured to terminate Power-down mode. Extemal interrupts
INTO (P3.2) and INT1 (P3.3) may be used to exit Power-down. To wake up by external interrupt
INTO or INTH, the interrupt must be enabled and configured for level-sensitive operation.

When terminating Power-down by an interrupt, two different wake up modes are available,
When PWDEX in CLKREG.2 is zero, the wake up period is internally timed. At the falling edge
on the interrupt pin, Power-down is exited, the is restarted, and an internai timer begins count-
ing. The internal clock will not be allowed to propagate and the CPU will not resume execution
until after the timer has counted for nominally 2 ms. After the timeout period the interrupt service
routine will begin. To prevent the interrupt from re-triggering, the ISR should disable the interrupt
before returning. The interrupt pin should be held low until the device has timed out and begun
executing.

When PWDEX = 1 the wakeup period is controlled extemnally by the interrupt. Again, at the fall-
ing edge on the interrupt pin, Power-down is exited and the is restarted. However, the internal
clock will not propagate and CPU will not resume execution until the rising edge of the interrupt
pin. After the rising edge on the pin, the interrupt service routine will begin. The interrupt shouid
be held low long enough for the to stabilize.

AT89S2051/S4051 e ————
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12.4 Reset Recovery from Power-down

Wakeup from Power-down through an external reset is similar to the interrupt with PWDEX = 0.
At the rising edge of RST, Power-down is exited, the is restarted, and an internal timer begins
counting. The intemal clock will not be allowed to propagate to the CPU until after the timer has
counted for nominally 2 ms. The RST pin must be held high for longer than the timeout pericd to
ensura that the device is reset properly. The device will begin executing once RST is brought
low.

It should be noted that when idle is terminated by a hardware reset, the device normally
resumes program exsacution, from where it left off, up to two machine cycles before the internal
reset algorithm takes control. On-chip hardware inhibits access to intemal RAM in this event, but
access to the port pins is not inhibited. To sliminate the possibility of an unexpected write to a
port pin when Idle is terminated by reset, the instruction foliowing the one that invokes Idle
should not be one that writes to a port pin or to external memory.

P1.0 and P1.1 should be set to “0" if no external pull-ups are used, or set to “1" if extemnai pull-
ups are used.

Table 12-1. PCON - Power Control Register
PCON = 87H Reset Value = 000X 0000B
Not Bit Addressable
SMODA SMODO PWMEN POF GF1 GFoC PD iDL
Bit 7 6 5 4 3 2 1 0
_ Symbol | Function
~ SMOD1 Double Baud Rate bit. Doubles the baud rate of the UART in modes 1, 2, or 3.
SMODO Frame Error Select. When SMODC = 0, SCON.7 Is SM0. When SMODO0 = 1, SCON.7 is FE. Note thal FE will be set after
a frame error regardless of the state of SMODQ.
PWMEN Pul:se Width Modulation Enable. When PWMEN = 1, Timer 0 and Timer 1 are configured as an 8-bit PWM counter with
8-bit auto-reload prescaler. The PWM outputs on T1 {P3.5).
" POF Power Off Flag. POF is se't to “1" during power up (i.e. cold reset). It can be set or reset under software control and is not
affected by RST or BOD (i.e. warm resets).
GF1, GFO | General-purpose Flags
PD Power Down bit. Sefting this bit activates power down operation.
- IDL Idle Mode hit. Setting this bit activates idle mode operation

380C-MICRO-7/05
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The AT89S2051/54051 provides 6 interrupt sources: two external interrupts, two timer inter-
rupts, a serial port interrupt, and an analog comparator interrupt. These interrupts and the
system reset each have a separate program vector at the start of the program memory space.
Each interrupt source can be individually enabled or disabled by setting or clearing a bit in the
interrupt enable register IE. The IE register also contains a global disable bit, EA, which disables
all interrupts.

Each interrupt source can be individually programmed to one of four priority levels by setting or
clearing bits in the interrupt priority registers IP and IPH. An interrupt service routine in progress
can be interrupted by a higher priority interrupt, but not by another interrupt of the same or lower
priority. The highest priority interrupt cannot be interrupted by any other interrupt source. If two
requests of different priority levels are pending at the end of an instruction, the request of higher
priority level is serviced. if requests of the same priority level are pending at the end of an
instruction, an internal polling sequence determines which request is serviced. The polling
sequence is based on the vector address; an interrupt with a lower vector address has higher
priority than an interrupt with a higher vector address. Note that the polling sequence is only
used to resolve pending requests of the same priority level.

The External Interrupts INTO and INT1 can each be either level-activated or transition-activated,
depending on bits ITO and IT1 in Register TCON. The flags that actually generate these inter-
rupts are the IEO and IE1 bits in TCON. When the service routine is vectored to, hardware clears
the flag that generated an external interrupt only if the interrupt was transition-activated. If the
interrupt was leve! activated, then the external requesting source (rather than the on-chip hard-
ware) controls the request flag.

The Timer 0 and Timer 1 Interrupts are generated by TFO and TF1, which are set by a rollover in
their respective Timer/Counter registers (except for Timer 0 in Mode 3). When a timer interrupt is
generated, the on-chip hardware clears the flag that generated it when the service routine is
vectored to.

The Serial Port Interrupt is generated by the logical OR of Rl and T! in SCON. Neither of these
flags is cleared by hardware when the service routine is vectored to. In fact, the service routine
normally must determine whether Rl or Tl generated the interrupt, and the bit must be cleared in
software.

The CF bit in ACSR generates the Comparator Interrupt. The flag is not cleared by hardware
when the service routine is vectored to and must be cleared by software.

Most of the bits that generate interrupts can be set or cleared by software, with the same result
as though they had been set or cleared by hardware. That is, interrupts can be generated and
pending interrupts can be canceled in softwars.

Interrupt Source Vector Address
Systemn Reset RST or POR or BOD CO00H
External Interrupt 0 IEO 0003H
Timer O Overflow TFO 000BH
External Interrupt 1 IEt 0013H
Timer 1 Overflow TF1 001BH
Serial Port Rior Tl 0023H
Analcg Comparator CF 0033H

»  AT89S52051/S4051 mese————————————
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line driversireceivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where +12V is
not available.

These parts are especially useful in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than 5uW. The MAX225.
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space is critical.

Applications

Portable Computers

Low-Power Modems

Interface Translation
Battery-Powered RS-232 Systems
Multidrop RS-232 Networks

Drivers/Receivers

Features

Superior to Bipolar

¢ Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

¢ Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

¢ Meet All EIA/TIA-232E and V.28 Specifications
¢ Multiple Drivers and Receivers

¢ 3-State Driver and Receiver Qutputs

¢ Open-Line Detection (MAX243)

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°Cto +70°C 16 Wide S0
MAX220C/D 0°C to +70°C Dice*
MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow S0
MAX220EWE -40°C to +85°C 16 Wide S0
MAX220EJE -40°C 1o +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheet.
*Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx
Part Supply RAS-232 No. of Cap. Value & Three- Aclivein Data Rate
Numbear (V) Drivers/Rx Ext. Caps (uF) State SHDN (kbps) Foatures
MAXZ220 +5 2/2 4 Q.1 No — 120 Ultra-low-power, industry-standard pinad
MAX222 +5 212 4 Q.1 Yes — 200 Low-power shutdown
MAX223 {MAX213} +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and receivers active in shutdown
MAX225 +5 5/5 0 -— Yes v 120 Available in SO
MAX230 (MAX20Q) +5 50 4 18(0.1) Yes — 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 2{2 2 1.0{0.1) Na — 120 Standard +6/+12V or battery supplies;

+7.5t0 +13.2 same funciions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0(0.1) No — 120 (B4) Industry standard
MAX2324 +5 212 4 01 No — 200 Higher slew rate, smail caps
MAX233 (MAX203) +5 212 0 — No - 120 No exterral caps
MAX233A +5 212 o] — Na — 200 No external caps, high slew rate
MAX234 (MAX204) +5 4/0 4 1.0{0.1} No — 120 Replaces 1488
MAX235 {MAX2085) +5 5/5 o] — Yes - 120 No externai caps
MAX236 (MAX206) +5 413 4 1.0(0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 53 4 1.0(0.1) No — 120 Camplements IBM PC serial pont
MAX238 (MAX208) +5 a4 4 1.40(0.1) No — 120 Replacas 1488 and 1489
MAX239 (MAX209) +5and 315 2 1.0{0 1) No — 120 Standard +5/+12¥ or battery supplies;

+7.6t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DIP or flatpack package
MAX241 (MAXZ211)} +5 4/5 4 1.0(0.1) Yes — 120 Complete iBM PC serial port
MAX242 +5 242 4 0.1 Yes v 200 Separale shutdown and enahle
MAX243 +5 2/2 4 01 Na — 200 Open-line detection simplifies cabling
MAX244 +5 /10 4 1.0 No — 120 High slew rate
MAX245 +5 8/1Q 0 — Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 o] — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 [ — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rale, sefective haff-chip enablas
MAX249 +5 6/10 4 1.0 Yes 4 120 Available in quad fialpack package
MAXLN Maxim integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-868-629-4642, or visit Maxim’s website at www.maxim-fc.com.
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+5V-Powered, Multichannel RS-232

20-Pin Plastic DIP {derate 8.00mW/°C ahove +70°C) ..440mwW
16-Pin Narrow SO (derate B.70mW/°C above +70°C)...696mwW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mwW

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Vorage (VGG oo -0.3Vto +8V
Input Voltages
TIN e -0.3Y 1o (Voo - 0.3V)
Rin (Except MAX220) ...

RN (MAX220). ...
TouT (Except MAX220} {Note 1)
TOUT (MAXZ20) ..o
Output Voltages
TOUT ettt +15V
-0.3V o (Voo + 0.3V)
DriverReceiver Output Short Citcuited to GND... . Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP {derate 10.53mW/°C above +70°C)....842mwW
18-Pin Plastic DIP (derate 11.11mW/C above +70°C)....B8BOmMW

18-Pin Wide SO (derate 9.52mW/°C above +70°C).....762mwW
20-Pin Wide SO (derate 10.00mW/°C above +70°
20-Pin SSOP (derate 8.00mW/°C above +70°C) ... 640mwW
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....B00mW
18-Pin CERDIP {derate 10.53mW/°C above +70°C).....842mwW
Operating Temperature Ranges
MAX2  _AC. _ MAXZ_ C_ oo 0°C to +70°C
MAX2_ _AE__ MAX2_ E_ ... -40°C to +85°C
MAXZ_ _AM_ L MAX2_ M_ o -65°C to +125°C
Storage Temperature Range................... --65°C to +1680°C
Lead Temperature (soldering, 10sec)

Note 1: Input voltage measured with TouT in high-impedance state, SHON or Vce = 0V,

Nate 2: For the MAX220, V+ and V- can have a maximum ma
Strasses beyond those listed under “Absolute Maximurm Hatings"” may cause

absolute maximum rating conditions for extended perods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX22

0/222/232A/233A/242/243

gnitude of 7V, but their absolute difference cannot exceed 13V.

permanent damage to the deavice. These are stress ratings only, and functional
operation of the device at these or any ather conditions beyond those indicated in the operational sections of the spacifications is not implied. Exposure fo

(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, Ct = 0.047pF, C2-C4 = 0.33uF, Ta = TMIN to TMax, unless otherwise noted.)
PARAMETER | CONDITIONS | MN  TYP MaX | uNITS
RS-232 TRANSMITTERS
Output Voitage Swing All transmitter outputs Inaded with 3k to GND 5 +8 Vv
Input Logic Threshald Low 1.4 0.8 v
Inpuit Logic Threshold High All devices except MAX220 2 1.4 v
MAX220: Voo = 5.0V 2.4
Logic Pull-Up/input Current Mept MAX220, normal operation 5 40 A
SHDN = OV, MAX222/242, shutdown, MAX220 +0.01 +1
Ve = 5.5V, SHDN = OV, Vour = +15V, MAX222/242 +0.01 +10
QOutput Leakage Current Voo = STDN = OV Vour= 215V 2001 T10 LA
Data Rate 200 116 kbfs
Transmitter Output Resistance Voo = V+ = V- = 0V, VouT = +2v 300 10M Q
Output Short-Circuit Current Vour = 0V +7 +22 mA
RS-232 RECEIVERS
R5-232 Input Voltage Operating Range +30 v
All except MAX243 R2)y c.8 1.3
RS-232 Input Threshold Low Voo =58V MAX243 Ram (Note 2) 3 v
RS-232 Input Threshoid High Vee = 5V All excapt MAX243 R2n 18 24 1,
MAX243 R2)y (Note 2} -0.5 -0.1
. All except MAX243, Vcc = 5V, no hysteresis in shdn. 0.2 0.5 1
RS-232 Input Hysteresis VX223 3 v
RS-232 Input Resistance 3 5 7 kQ
TTL/ACMOS Cutput Voltage Low louT = 3.2mA 0.2 0.4 v
TTL/CMOS Qutput Voltage High louT = -1.0mA 35 \Vege-02 v
TTL/CMOS Output Short-Circuit Current :g::;';i \:/zt'; R 3:: 1‘3 '3100 mA
2 MAXIMN




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX22
(Voc = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047,F, C2-

0/222/232A/233A/242/243 (continued)

C4 = 0.33pF, Ta = Tmin to TMAX, Unless otherwise noted.)

PARAMETER CONDITIONS MiN TYP MAX | UNITS
SHDN = Ve or EN = Ve (SHDN = 0V for MAX222),
TTL/CMOS Qutput Leakage Current OV < Vour < Ve +0.05 10 A
EN Input Threshold Low MAX242 1.4 0.8 v
EN Input Threshold High MAX242 20 1.4 v
Operating Supply Voltage 45 5.5 v
MAX220 0.5 2
No load
Ve Supply Current (SHDN = Vi), MAX222/232A/233A/242/243 4 10 mA
Figures 5, 8, 11, 19 3k load MAX220 12
both inputs MAX222/232A/233A/242/243 15
Ta = +25°C 0.1 10
Ta = 0°C to +70°C 2 50
Shutd Supply C MAX222/242 A
utdown Supply Current f Th = 40°C o 185°C > =5 ]
Ta = -55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/242 +1 WA
SHDN Threshold Low MAX222/242 1.4 0.8 v
SHDN Threshold High MAX222/242 20 1.4 v
CL = 50pF to 2500pF,
RL = 3kQ to 7kO, MAX222/232A/233A/242/243 8 12 30
Transition Slew Rate Voo = 5V, Ta = +25°C, Vius
measured from +3V | ysay0ap 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/242/243 1.3 35
Transmiitter Propagation Delay tPHLT MAX220 3 10
TLL fo RS-232 | o tion),
Figu:Z 1 (normal operation) t MAX222/232A/233A1242/243 15 35 | "¢
PLHT MAX220 5 10
MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay tPHLRA MAX220 06 3
RS- LL ion),
F;ligEQto TLL {normal operation) t MAX222/232A/233A242/243 06 3 Ks
PLAR MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10 s
RS-232 1o TLL (shutdown), Figure 2 i g MAX242 25 w | ¥
Receiver-Output Enable Time, Figure 3 | i£5 MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tpg MAX242 160 500 ns
Transmitter-Output Enable Time i MAX222/242, 0.1)F caps 250 us
(SHDN goes high), Figure 4 ET (includes charge-pump start-up)
Transmitter-Output Disabie Time
T AX 0.1uF 0
(SHDN goes low), Figure 4 tot MAX222/242, 0.1yF caps 60 ns
i - i MAX222/232A/233A/242/243 300
Transrnmer + to - Propagation _ {PHLT - tPLHT ns
Delay Difference {normal operation) MAX220 2000
Receiver + to - Propagation \ t MAX222/232A/233A/242/243 100 ns
Delay Difference (normat operation) PHLR - [PLHR MAX220 225
Note 3: MAX243 R2oy7 is guaranteed to be low when R2iN is 2 OV or is floating.
. MAXIM 3
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+SV-Powered, Multichannel RS-232
Drivers/Receivers

Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE OUTPUT CURRENT MAX222/MAX242
OUTPUT VDLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 — s 1 T T T 0y =
3 W g CUTPUT LOAD CURRENT E & oaps 5
o Lemeats orv- {osoe 10 T\ FLOWS FROM Vs TOV- + w1
A X __ e ¥ 1 0100 CaPS
= 4 VooV | Uipr | R < 5V v
& NOLOAD ON = s SHON
2 2 | TRANSMITIER QUTPUTS g 4 Vg = +5 25 B oo
S o | (EXCEPTMAX220, MAX2334) £ — S W
5 v LDADIED NO LIDAD ON vl = 7 6\L1L %APS i
2 - V- , + = 3 =
% 4 Ulqu 1uF 5 f Voo = +475v [~ 3 - 1uF CAPS
. —_ = 6 1
. 1 5 P =— 0 1F CAPS
- V- V-
0 V+ LOADE, NO LOAR ON V- . o
L R D 10 B MW 0 0 8 500u/div
LGAD CURRENT (ma) DATA RATE (Kbits/sec)

4 MAXIMN




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MA X241

........................................................................... -0.3V to +6V
.............................................. (Ve - 0.3V) to +14V
............................................................................ +0.3V (o -14V

............................................................ -0.3V 1o (Vo + 0.3V)

e et +30V

Output Voltages
TOUT oo e, (V+ + 0.3V)to (V-- 0.3V)
270} SRR 0.3Vio (Voo + 0.3V)
Short-Circuit Duration, TOUT oo Continuous

Continuous Power Dissipation (Ta = +70°C)

14-Pin Plastic DIP {derale 10.00mW/°C above +70°C})....800mwW
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)... 889mW
24-Pin Narrow Plastic DIP

{derate 13.33mW/°C above +70°C).........1.07W
24-Pin Plastic DIP {derate 9.09mW/°C above +70°C)......500mwW
16-Pin Wide S0 (derate 3.52mW/°C above +70°C)......... 762mwW

20-Pin Wide 50 (derate 10 00mW/°C above +70°C)....... BOOmW
24-Pin Wide S0 (derate 11.76mwW/*C above +70°C)......94 1mw
28-Pin Wide SO {derate 12.50mW/°C above +70°C} ............. 1w
44-Pin Plastic FP (derate 11.11mW/°C above +70°C) .....880mwW
14-Pin CERDIP {derate 8.09mW/°C above +70°C) ......... 727Tmw
16-Pin CERDIP (derate 10.00mW/°C above +70°C)........ BOOMW
20-Pin CERDIP (derate 11.11mW/°C above +70°C}........889mW
24-Pin Narrow CERDIP

(derate 12.50mW/°C above +70°C) .............. 1w
24-Pin Sidebraze (derate 20.0mW/°C above +70°C).......... 1.6W
28-Pin SSOP (derate 9.52mW/°C above +70°C)............. 762mwW

Cperating Temperature Ranges
MAXZ G o oo, 0°Cto +70°C
MAXZ B o e, -40°C to +85°C
MAX2 __M_ _ i ..-55°C to +125°C
Storage Temperature Range ..~65°C to +160°C
Lead Temperature (soldering, 108€€) ....coooevooevvnri +300°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage lo the device. Thase are siress ratings only, and functional
operation of the device at these or any cther conditions beyond those indicated in the operational sections of the specifications is not impiied. Exposure 1o
absolute maximum rating conditions for extended periods may affect device reliability,

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241

(MAX223/230/232/234/236/237/238/240/241, Voo = +5V +£10; MAX233/MAX235, Voi = 5V £5%, C1-C4 = 1.0pF; MAX231/MAX239,
VEe = 5V £10%; V+ = 7.5V 10 13.2V; Ta = TMIN to Tmax; unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +7.3 v
MAX232/233 5 10
Ve Power-Supply Current ;": oag. o | MAX223/1230/23%-238/240/241 7 15 mA
MAX231/239 0.4 1
V+ Power-Supply Current MAX231 1.8 > mA
MAX 239 al 15
o | MAX223 15 50
Shutdown Supply Current | Ta = +26°C o FT/33672407201 1 10 bA
Input Logic Threshold Low | Tix; EN, SHDN (MAX233): EN, SHDN (MAX230/235-241) 0.8 Y
TiN 20
Input Logic Threshold High EN, SHDN (MAX223); 54 v
EN, SHDN {MAX230/235/236/240/241)
Legic Pull-Up Current TiN=0V 1.5 200 HA
oo o volage o | v
MAXIMN 5
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241, Voo = +5V +10; MAX233/MAX235, Vo = 5V 5%, C1-C4 = 1.0pF;, MAX231/MAX 239,
Voo = 5V £10%; V+ = 7.5V o 13.2V; Ta = TN to Tpax; unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Normal operation
SHDN = 5V (MAX223) 0.8 1.2
- o SHDN = 0V (MAX235/236/240/241
RS$-232 Input Threshold Low a sy ) v
cc= Shutdown (MAX223)
SHDN = 0V, 0.6 1.5
EN = 5V {R4y, RN}
Normai operation
SHDN = 5V (MAX223) 1.7 2.4
~ 1oR0 SHDN = 0V (MAX235/236/240/241)
RS-232 Input Threshold High \T,*“ +23 C v
cc=5 Shutdown (MAX223)
SHDN = 0V, 15 2.4
EN = 5V (R4n, RSIN)
RS-232 Input Hysteresis Ve = 5V, no hysteresis in shutdown 0.2 0.5 1.0 V
RS-232 Input Resistance Ta=+25°C, Vco = 5V 3 5 7 k(2
TTL/CMOS Output Voltage Low louT = 1.6mA (MAX231/232/233, |quT = 3.2mA) 0.4 v
TTL/CMOS Output Voitage High lout = -1mA 35 Veo-04 \

OV < Roput s Voc; EN = 0V (MAX223);

TTL/CMOS Output Leakage Current EN = Voo (MAX235-241 )

0.05 +10 pHA

Receiver Output Enable Ti Normal MAX223 ooo
eceiver Output Enable Time - ns
P operation MAX235/236/239/240/241 400
_ . _ Normal MAX223 200
Receiver Qutput Disable Time . ns
P operation MAX235/236/239/240/241 250
RS-232 IN to Normal operation 05 10
Propagation Delay TTL/CMOS OUT.| SHDN = oV tPHLS 4 40 ps
CL=1500F | (max223) tPLHS 6 40
MAX223/MAX230/MAX234-241, Ta = +25°C, Voo = 5V,
RL = 3kQ to 7k}, C| = 50pF to 2500pF, measured from 3 51 30
+3Vto -3V or -3V to +3V
Transition Region Slew Rate Vips
MAX231/MAX232/MAX233, Ta = +25°C, Voo = 5V,
Ri = 3kQ to 7kQ, C| = 50pF to 2500pF, measured from 4 30
+3Vto -3V or-3Vto +3V
Transmitter Qutput Resistance Voo = V+ = V- =0V, VouT = +2V 300 Q
Trarnsmitter Output Short-Circuit +10 mA

Current

8 MAXIMN
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