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Abstract

The Computerized B-H Hysteresis Loop Tracer has been developed for
plotting magnetization curve or B-H loop. The energy losses in ferromagnetic
material can be determined by the area within the loop. The triangular wave
generator generates voltage which converted to the current by using voltage control
current source(VCCS). The output current, I , is fed to the primary winding,
produced the magnetic field,H in the coil. The magnetic flux ¢ in specimen is
measured by going of the secondary searching coil. The signals from primary coil
and secondary coil are amplified to proper range of 1400 millivolts before applying
to analog to digital convertor. The digital signal data are shown by plotting graph of
magnetic field,H and induce emf,¢ on the personal computer. By using trapezoidal
integrating techniques, the integrating signal B will be plotted between H. The data

of sample are saved and printed by data acquisition system.
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magnetic flux density B (Wb m )(gauss)

saturation magnetic flux density | Bg . C

(saturation magnetization My) B\

saturation

residual magnetic flux density H um magnetic permeability

(= saturation residual magnetization M)/ E

L, initial magnetic permeability

>
>

coercive force HC/ magnetic field H (Am-l)(Oe)
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¥3ke st 3 e ok sk sfe e of¢ sfe 3k e 24 3¢ o e sfe e dfe she sk e sfe sfe afe e sfe afe e e e ke e afe 3k e she e e s e ahe 3 ke sfe e ke Sfe sk ¢ e e Ak ke e dfe 3¢ ok ok ke

‘Computerized B-H Hysteresis Loop Tracer (CB-HHLT)

' Language : Visual Basic Version 3.0

#3k sk s 3k Sl ok sk e Sl 3k 3k e 2fe 3 3k e 3fe e dhe sfe s 2f¢ afe e s afe of¢ 3 e db¢ 3 3k S f¢ e k¢ 3k ie ake s e ke e 3¢ Sk ok 2k sk she e 2l e e 2k 3 ¢ 3k Seke ke

Global TheFileName As String
Global TheNewPath As String
Global FileInfoTitle As String
Global WorkingFileName As String
Global Const SAVEFILE = 1
Global Const LOADFILE = 2
Global Const ReplaceFile = 1
Global Const READFILE = 2
Global Const ADDTOFILE = 3
Global Const RANDOMFILE = 4
Global Const BINARYFILE = 5
Const FileFromCLICK = 0
Const TEXTBOXCHANGE = 1
Const DIRSBOXCLICK = 2
Dim LastChange As Integer
Global port As Integer

Global StartTime As Variant
Global EndTime As Variant
Global ElapsedTime As Variant
Global valuecomm

Global valuetype

Global checker
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Function ConfirmFile (TheName As String, Operation As Integer) As Integer

On Error GoTo ConfirmFileError
TheFile$ = Dir$(TheName)
On Error GoTo 0
If TheFile$ <> "" And Operation = ReplaceFile Then
Msg$ = "File exists. Do you want to over write?"
Comfirmation% = MsgBox(Msg$, 65, "File Message")
Elself TheFile$ = "" And Operation = READFILE Then
Msg$ = "File doesn't exist. Create it?"
Confirmation% = MsgBox(Msg$, 65, "File Message")
Elself TheFile$ = "" Then
If Operation = RANDOMFILE Or Operation = BINARYFILE Then
Confirmation% = 2
End If
End If
If Confirmation% > 1 Then
ConfirmFile = 0
Else ConfirmFile = 1
End If
If Confirmation% = 1 Then
If Operation = LOADFILE Then
Operation = ReplaceFile
End If
End If

Exit Function
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ConfirmFileError:

Action% = FileErrors(Err)

Seleét Case Action%
Case 0 Resume
Case 1 Resume Next
Case 2 Exit Function
Case Else

Error Err
End Select

End Function

Function FileErrors (errVal As Integer) As Integer
msgType% = MB_EXCLAIM
Select Case errVal

Case Err_DeviceUnavailable 'Error #68
Msg$ = "Device uvavailable."
msgType% = MB_EXCLAIM + 4

Case Err_DiskNotReady ‘Error #71
Msg$ = "Drive not ready."

Case Err_DevicelO 'Error #57
Msg$ = "Internal disk error."
msgType% = MB_EXCLAIM + 4

Case Err_DiskFull
Msg$ = "Disk full."
msgType% = 35

Case Err_BadFileName 'Error #64

Msg$ = "File name is illegal."
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Case Err_BadFileNameOrNumber 'Error #52
Msg$ = "File name is illegal.”
Case Err_PathDoesNotExist 'Error #76
Msg$ = "Path dose not exist.”
Case Err_BadFileMode 'Error #54
Msg$ = "Can't open file in current mode."
Case Err_FileAlreadyOpen ‘Error #55
Msg$ = "File already open."
Case Err_InputPastEndOfFile ~ 'Error #62
Msg$ = "Attempting to read past EOF."
Case Else
FileErrors = 3
Exit Function
End Select
Response% = MsgBox(Msg$, msgType%, "Disk Error")
Select Case Response%
Case 1, 4 '‘OK, Retry buttons
FileErrors = 0
Case 5 'Ignore buttons
FileErrors = 1
Case 2, 3 '‘Cancel, abort buttons
FileErrors = 2
Case Else
FileErrors = 3
End Select

End Function



Function OpenAFile (NameToUse$, Mode%, RecordLen%) As Integer
_FileNum% = FreeFile
Select Case Mode

Case ReplaceFile
Open NameToUse For Output As FileNum%

Case READFILE
Open NameToUse For Input As FileNum%

Case ADDTOFILE
Open NameToUse For Append As FileNum%

Case RANDOMFILE
Open NameToUse For Random As FileNum% Len = RecordLen%

Case BINARYFILE
Open NameToUse For Binary As FileNum%

Case Else
Exit Function

End Select
OpenAFile = FileNum%
Exit Function
OpenFileError:
Action% = FileErrors(Err)
Select Case Action%

Case 0
Resume

Case Else
OpenAFile = 0 '‘Open failed
Exit Function

End Select
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End Function

Sub SaveAFile (ThisTextBox As Control)
‘Note!! If you haven't opened a file.
‘This routine will crash.
If ConfirmFile((WorkingFileName), ReplaceFile) Then
FileNum% = OpenAFile((WorkingFileName), ReplaceFile, 0)
If FileNum% = 0 Then
Exit Sub
End If
Print #FileNum%, ThisTextBox.Text
Close FileNum%
End If
End Sub

Global xyData() As Single'x,y data

Global Datallen As Single ‘length of filled array
Global Xmin As Single, Xmax As Single 'x axis limits
Global Ymin As Single, Ymax As Single 'y axis limits
Global OldXmin As Single

Global xyInt(10000, 2)

Global NewArray(10000)

Global KeepTest(5000, 2)

Global Area(500)

Global zzz

Global standc

Global savpigat(10000, 2)
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Global DataN(10000, 2)
Global Sp

Global KeepXmin
Global KeepXmax
Global KeepBr

Global KeepHc

Global CenterX

Global CenterY

Sub Form_Unload (Cancel As Integer)
Timerl.Enabled = False
End Sub

Sub Timerl_Timer ()
Form1.Hide
Timer1.Enabled = False
Load Intro
Intro.Show 1

End Sub

Dim I As Integer
Sub CmdHelp_Click ()

h = Shell("winhelp c:\project\bh.hlp", 1)
End Sub

Sub CmdOK_Click ()
Unload Me



If checker = 1 Then
Load frmMain
frmMain.Show 1

Elself checker = 2 Then
Load frmemfH
frmemfH.Show 1

End If

End Sub

Sub Command1_Click ()
End
End Sub

Sub Opt3dComm1_Click (Value As Integer)
port = 1
valuecomm = 1
If valuetype = 1 And valuecomm = 1 Then
CmdOk.Enabled = True
End If
End Sub

Sub Opt3dComm2_Click (Value As Integer)
port = 2
valuecomm = 1
If valuetype = 1 And valuecomm = 1 Then
CmdOk.Enabled = True
End If
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End Sub

Sub Option3D1_Click (Value As Integer)
checker = 1
valuetype = 1
If valuecomm = 1 And valuetype = 1 Then
CmdOk.Enabled = True
End If
End Sub

Sub Option3D2_Click (Value As Integer)
checker = 2
valuetype = 1
If valuecomm = 1 And valuetype = 1 Then
CmdOk.Enabled = True
End If
End Sub

Sub Timerl_Timer ()
IfI =1 Then
image3.Picture = picture2.Picture
Else
image3.Picture = picture3.Picture
End If
If bh.Picture = bhl.Picture Then
bh.Picture = bh2.Picture
Elself bh.Picture = bh2.Picture Then
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bh.Picture = bh3.Picture

Elself bh.Picture = bh3.Picture Then

bh.Picture = bh4.Picture

Elself bh.Picture = bh4.Picture Then

bh.Picture = bhS.Picture

Elself bh.Picture = bh5.Picture Then

bh.Picture = bh6.Picture

Elself bh.Picture = bh6.Picture Then

bh.Picture = bh7.Picture

Elself bh.Picture = bh7.Picture Then

bh.Picture = bh8.Picture
I=1

Elself bh.Picture = bh8.Picture Then

bh.Picture = bh1.Picture
I=0
Else bh.Picture = bh1.Picture
End If
End Sub

Dim char0$
Dim charl$
Dim char2$
Dim Char3$
Dim Char4$
Dim maxI As Integer
Dim Indat As Variant

Dim Vtic As Single, Htic As Single
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Dim ShapeFac As Single
Dim MyTime As Variant

Sub AxisForlnt ()
ScaleMode = 1
ShapeFac = Picture2.Width / Picture2.Height
Vtic = .01 * (Ymax - Ymin)
Htic = .01 * (Xmax - Xmin) / ShapeFac
Picture2.Scale (Xmin - Htic, Ymax + Vtic)-(Xmax + Htic, Ymin - Vtic)
XminBox.Text = Xmin
YminBox.Text = Ymin
XmaxBox.Text = Xmax
YmaxBox.Text = Ymax
Label6.Caption = "B"
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Xmax_2Label.Visible = False
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Visible = False
Commandl.Enabled = False
Command2.Enabled = False

End Sub

Sub ClearScreen ()
Picture2.BackColor = &HFFFFFF
XminBox.Text = ""



"t

XmaxBox.Text =

YminBox.Text =
YmaxBox.Text = "
YmaxLabel.Caption = ""
Ymax_2Label.Caption = "
YminLabel.Caption = ""
XminLabel.Caption = ""
Xmax_2Label.Caption = ""
XmaxLabel = ""

End Sub

Sub CmdPlot_Click ()

Dim I As Integer

Dim start]
Panel3D2.Caption = "Status : Now Plotting..."
‘CmdPrint.Enabled = False
comm 1.CommPort = port
' 9600 baud, no parity, 8 data, and 1 stop bit.
comml.Settings = "9600,N,8,1"
' Tell the control to read entire buffer when Input is used.
comml.InputLen =0
' Open the port.

comm1.PortOpen = True

I=0
c=0
Do

I=I+1
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Startl:
Indat = Left$(comm1.Input, 1)
If Indat <> Chr$(58) Then GoTo Startl
comml.InBufferCount = 0
Do
Dummy = DoEvents()
Loop Until comm1.InBufferCount >= 16
instring$ = comm1.Input
Indat = Left$(instring$, 14)
ReDim xyData(l, 2)
xyData(l, 2) = Val(Right$(Indat, 5)) / 10
savpigat(l, 2) = xyData(l, 2)
xyData(l, 1) =1
savpigat(l, 1) = xyData(l, 1)
If I =8 Then
savpigat(l, 2) = (savpigat(l, 2) + savpigat(2, 2)
+ savpigat(3, 2) + savpigat(4, 1)
+ savpigat(5, 2) + savpigat(6, 2)
+ savpigat(7, 2) + savpigat(§, 2)) / 8
Picture2.CurrentX = savpigat(l, 1)
Picture2.CurrentY = savpigat(1, 2)
End If
If I >=9 Then
savpigat(I - 7, 2) = (savpigat(I - 7, 2) + savpigat(l - 6, 2)
+ savpigat(l - §, 2) + savpigat(I - 4, 2)
+ savpigat(l - 3, 2) + savpigat(I - 2, 2)
+ savpigat(l - 1, 1) + savpigat(I - 0, 2)) / 8
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Picture2.Line -(savpigat(l, 1), savpigat(l, 2))

End If

Loop Until I >= Xmax

zzz=1-8

ReDim xyData(l, 2)

ForJ =1 To zzz
xyData(J, 1) = savpigat(J, 1)
DataN(J, 1) = savpigat{, 1)
xyData(J, 2) = savpigat(J, 2)
DataN(J, 2) = savpigat(J, 2)

Next J

Command2.Enabled = True

End Sub

Sub Command]1_Click ()

CmdPlot.Enabled = True

ScaleMode = 1

ShapeFac = Picture2.Width / Picture2.Height
Picture2.Scale (Xmin, Ymax)-(Xmax, Ymin)
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Xmax_2Label.Caption = Str$((Xmax + Xmin) / 2)
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Caption = Str$((Ymax + Ymin) / 2)
End Sub
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'Integrate button
Sub Command2_Click ()
Dim BaseConst
Dim Totalconst
KeepXmin = DataN(0, 1)
keepl =0
ForI =1 To zzz
If KeepXmin > DataN(I, 1) Then
KeepXmin = DataN(], 1)
End If
Next I
For I =0 To zzz
If DataN(, 1) = KeepXmin Then
keepl =1+ 1
End If
Next I
ReDim xyData(zzz, 2)
For I = keepl To zzz
savpigat(l - keepl, 1) = DataN(], 1)
savpigat(I - keepl, 2) = DataN(l, 2)
Next I
K=1
For I = 0 To keepl - 1
savpigat(zzz - keepl + K, 1) = DataN(], 1)
savpigat(zzz - keepl + K, 2) = DataN(], 2)
K=K+1
Next I
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For I =0 To zzz
DataN(I, 1) = savpigat(l, 1) - KeepXmin
DataN(], 2) = savpigat(l, 2)
xyData(], 1) = DataN(], 1)
xyData(l, 2) = DataN(], 2)
Next I
sdokokkdokiok Start Integrating *okkdokdok ok
BaseConst = DataN(1, 2) / 2
xyInt(0, 1) = DataN(1, 1)
xyInt(0, 2) = BaseConst
xyInt(1, 1) = DataN(2, 1)
xyInt(1, 2) = BaseConst + (DataN(2, 2) / 2)
I=2
NewArray(1) =0
Do
I=1+1
Totalconst = BaseConst + (DataN(I, 2) / 2)
xyInt(I, 1) = DataN(], 1)
NewArray(I) = NewArray(I - 1) + DataN( - 1, 2)
xyInt(I, 2) = Totalconst + NewArray(I)
Loop Until I > zzz + 1
Picture2.BackColor = &HFFFFFF

"3k 3¢ sfe e ok ofe 3¢ ofe ofe dfe ke Change Scale ke dfe 3k 3¢ dle e 3¢ 3¢ df¢ He 3¢ dfe K¢
3fe 3 3 o ol sfe e ¢ e e ke Fmd Xmm sfe 4 3¢ sfe 3k dle 3¢ dfe ke dfe sfe vje sk e sle
Xmin = xylInt(1, 1)

ForI1=1 To zzz

If Xmin > xyInt(I - 1, 1) Then

95



96

Xmin = xyInt( - 1, 1)
End If
Next I
¥k dje sfe ofe 3fe sfe 3k e sfe K¢ Flnd Xmax 3k 3k 3k 3¢ 9k Sk sbe sfe e e dfe dfe 3fe 3¢ e e ¢
Xmax = xylnt(1, 1)
ForI=1 To zzz
If Xmax < xylInt(I - 1, 1) Then
Xmax = xyInt(I - 1, 1)
End If
Next I
esdesteskededokokdeok Find Yman kodkolesk soleokokskesieok s kokok
Ymin = xylInt(1, 2)
ForI =1 To zzz
If Ymin > xyInt(I - 1, 2) Then
Ymin = xyInt(I - 1, 2)
End If
Next I
¥afe 3k e e df¢ o4¢ ke dfe dke ¢ Fmd Ymax Sk s 3k e 2k 3k 3¢ 3fe 3¢ o 3 ke 3k sk e e ¢
Ymax = xylnt(1, 2)
ForI1=1 To zzz
If Ymax < xyInt(I - 1, 2) Then
Ymax = xylInt(I - 1, 2)
End If
Next I
AxisForlnt

*3feofe ok e e e 3k e e sk Plottmg ke 3k sfe i 34 o ke sfe e of¢ 3fe s ofe sk e afe ke ok

Picture2.CurrentY = xyInt(0, 2)
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Picture2.CurrentX = xyInt(0, 1)
ForI=1To zzz - 1
Picture2.Line -(xyInt(I, 1), xyInt(I, 2))
Next I
End Sub

Sub Form_Load ()
Paneldate1.Caption = "Today is : “ & Format(Date, "dd-mm-yyyy")
End Sub

Sub mnuFileltem_Click (Index As Integer)
Dim I As Integer

‘CancelError is True

On Error GoTo errhandler

'‘ReDim DataN(10000, 2)

Select Case Index

Case 0 ' If index = 0, the user chose "New"
CmdPlot.Enabled = False
mnuFileltem(2).Enabled = True
ClearScreen
TheFileName = "Untitled"
comm]1.PortOpen = False

Case 1 'If index = 1, the user chose "Open..."
‘mnuFileltem(2).Enabled = False
Panel3D2.Caption = "Status : Now Opening File..."

' Set filters
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CMDialog! Filter = "BH Files (*.BH)I*.BH"
' Specify default filter
CMDialog] FilterIndex = 1
' display the File Open dialog
CMDialogl.Action = 1
TheFileName = CMDialog1.Filename
Panel3D5.Caption = "FileName : " & TheFileName
WorkingFileName = TheNewPath + TheFileName
If WorkingFileName <> "" Then
OpenMode% = LOADFILE
" Filenum% = OpenAFile(WorkingFileName, OpenMode%, 0)
End If
If Filenum% = O Then
Exit Sub
End If
If LOF(Filenum%) > 32000 Then
msg = "File too Large."
MsgBox msg
Exit Sub
End If
frmMain.Caption = "Triangular Wave: " & TheFileName
mnuFileltem(3).Enabled = True
I=-1
Do Until EOF(Filenum%)
Line Input #Filenum%, NextLine$
LineFromFile$ = LineFromFile$ + NextLine$ + Chr$(13) + Chr$(10)
If I =-1 Then



char0$ = NextLine$
zzz = Val(NextLine$)
Elself I = 0 Then
charl$ = NextLine$
Xmin = Val(NextLine$)
Elself I = 1 Then
char2$ = NextLine$
Xmax = Val(NextLine$)
Elself I = 2 Then
Char3$ = NextLine$
Ymin = Val(NextLine$)
Elself I = 3 Then
Char4$ = NextLine$
Ymax = Val(NextLine$)
XminBox.Text = charl$
XmaxBox.Text = char2$
YminBox.Text = Char3$
YmaxBox.Text = Char4$
ScaleMode = 1
ShapeFac = Picture2.Width / Picture2.Height
Vtic = .01 * (Ymax - Ymin)
Htic = .01 * (Xmax - Xmin) / ShapeFac
Picture2.Scale (Xmin - Htic, Ymax + Vtic)
-(Xmax + Htic, Ymin - Vtic)
Picture2.Line (Xmin - Htic, Ymin)-(Xmax + Htic, Ymin)
Picture2.Line (Xmin, Ymin - Vtic)-(Xmin, Ymax + Vtic)

Picture2.Line (Xmax, Ymin - Vtic)-(Xmax, Ymin + Vtic)

99



Picture2.Line ((Xmax + Xmin) / 2, Ymin - Vtic)
-(Xmax + Xmin) / 2, Ymin + Vtic)
Picture2.Line (Xmin - Htic, Ymax)-(Xmin + Htic, Ymax)
Picture2.Line (Xmin - Htic, (Ymax + Ymin) / 2)
-(Xmin + Htic, (Ymax + Ymin) / 2)
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Xmax_2Label.Caption = Str$((Xmax + Xmin) / 2)
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Caption = Str$((Ymax + Ymin) / 2)
Elself I = 4 Then
DataN(4, 1) = Val(NextLine$)
Elself I =5 Then
DataN(4, 2) = Val(NextLine$)
Elself I >= 6 Then
If I Mod 2 =0 Then
DataN(], 1) = Val(NextLine$)
Else
DataN(I, 2) = Val(NextLine$)
End If
End If
I=1+1
Loop
Close Filenum%
I=5 J=5, K=0
Do Until I >=zzz + 6
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DataN(], 1) = DataN(J + 1, 1)
DataN(], 2) = DataN(J + 2, 2)
I=1+1
J=J+2
Loop
Picture2.BackColor = &HFFFFFF
Command1_Click
For I = 0 To zzz
savpigat(l, 1) = DataN(I + 4, 1)
savpigat(l, 2) = DataN(I + 4, 2)
Next I
For I =0 To zzz
DataN(], 1) = savpigat(l, 1)
DataN(I, 2) = savpigat(l, 2)
Next I
Picture2.CurrentX = DataN(0, 1)
Picture2.CurrentY = DataN(0, 2)
I=1
Do
Picture2.Line -(DataN(, 1), DataN(, 2))
I=1+1
Loop Until I >= zzz
Command2.Enabled = True
Panel3D2.Caption = "Status : Active"
Command]1.Enabled = False
CmdPlot.Enabled = False

Case 2 'If index = 2, the user chose "Save As..."
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' Set filters
CMDialog].Filter = "BH Files (*.BH)I*.BH"
' Specify default filter
CMDialog1 FilterIndex = 1
' display the File Open dialog
CMDialogl.Action = 2
TheFileName = CMDialogl .Filename
Panel3D5.Caption = "FileName : " & TheFileName
Open TheFileName For Random As #1 Len = 128
Close #1
'Open the file and save the content of Register
f% = FreeFile
Open TheFileName For Output As #%
Print #{%, zzz
Print #%, Xmin
Print #%, Xmax
Print #%, Ymin
Print #f%, Ymax
ForI1=1To zzz '+ 1
Print #%, xyData(l, 1)
Print #f%, xyData(l, 2)
Next I
Close #%
Case 3 'If index = 3, the user chose "Print"
frmMain.PrintForm
Case 4

Case 5 'If index = 5, the user chose "Close"



mnuFileltem(2).Enabled = True
If comm1.PortOpen = True Then
comm]1.PortOpen = False
End If
Unload Me
Load Intro
Intro.Show 1

End Select

errhandler:

" user pressed cancel button

Exit Sub
End Sub

Sub mnuhelp_Click ()
h = Shell("winhelp c\project\bh.hlp", 1)
End Sub

Sub Timerl_Timer ()
Const MB_OK = 0, MB_OKCANCEL =1 ' Define buttons.
Const MB_YESNOCANCEL = 3, MB_YESNO =4

Const MB_ICONSTOP = 16, MB_ICONQUESTION = 32 ' Define Icons.

Const MB_ICONEXCLAMATION = 48, MB_ICONINFORMATION = 64
Const MB_DEFBUTTON?2 = 256, IDYES = 6, IDNO = 7 ' Define other.
Dim DgDef, msg, Response, Title ' Declare variables.

Title = "Information"

' Put together a sample message box with all the proper components.

msg = "No data receive."
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msg = msg & " Do you want to continue?"

104

DgDef = MB_YESNO + MB_ICONSTOP + MB_DEFBUTTON2 ' Describe

dialog.
Response = MsgBox(msg, DgDef, Title) ' Get user response.
If Response = IDYES Then ' Evaluate response
Unload Me
frmMain.Show 1
Else ' action.
Unload Me
Intro.Show 1
End If
MsgBox msg ' Display action taken.

End Sub

Sub Timer2_Timer ()

MyTime = Now

Panel3D4.Caption = "Time : " & Format(MyTime, "hh:mm:ss")
End Sub

Sub XmaxBox_Change ()

Xmax = Val(XmaxBox.Text)

If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> "" Then

Command1.Enabled = True
Else
Command1.Enabled = False
End If
End Sub
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Sub XminBox_Change ()
Xmin = Val(XminBox.Text)
End Sub

Sub YmaxBox_Change ()

Ymax = Val(YmaxBox.Text)

If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> "" Then
Command1.Enabled = True

End If

If Ymin = Ymax Then
Command].Enabled = False

End If

End Sub

Sub YminBox_Change ()
Ymin = Val(YminBox.Text)
If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> "" Then
Command].Enabled = True
End If
If Ymin >= Ymax Then
Command1.Enabled = False
End If
End Sub

Option Explicit
Sub Command2_Click ()



PrintFrm.Hide
End Sub

Sub Option3D1_Click (Value As Integer)
Imagel.Picture = Portait.Picture

End Sub

Sub Option3D2_Click (Value As Integer)
Imagel.Picture = Landscap.Picture

End Sub

Dim char0$

Dim charl$

Dim char2$

Dim Char3$

Dim Char4$

Dim maxI As Integer
Dim Indat As Variant
Dim Vtic As Single, Htic As Single
Dim ShapeFac As Single
Dim MyTime As Variant
Dim Pos_sense

Dim Neg_sense

Sub AxisForInt ()
ScaleMode = 1

ShapeFac = picture2.Width / picture2.Height
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Vtic = .01 * (Ymax - Ymin)
Htic = .01 * (Xmax - Xmin) / ShapeFac
picture2.Scale (Xmin - Htic, Ymax + Vtic)-(Xmax + Htic, Ymin - Vtic)
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Frame3D1.Visible = False
XminBox.Visible = False
YminBox.Visible = False
XmaxBox.Visible = False
YmaxBox.Visible = False
Frame3D4.Visible = False
Command].Visible = False
CmdPlot.Visible = False
Command2.Visible = False
CmdStop.Visible = False
Label6.Caption = "B"
Xmax_2Label.Visible = False
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Visible = False
Command1.Enabled = False
Command2.Enabled = False

End Sub

Sub ClearScreen ()
Panel3D3.Left = 1890
picture2.BackColor = &HFFFFFF



Labe}6.Caption = "Induce emf"

"

txtsName.Text =
txtBr.Text = "

txtHc.Text = "

txtsName.Text = "
txtBmHm.Text = ""
XminBox.Text = ""
XmaxBox.Text = "

YminBox.Text =
YmaxBox.Text = "*
YmaxLabel.Caption = "
Ymax_2Label.Caption = ""
YminLabel.Caption = ""
XminLabel.Caption = ""
Xmax_2Label.Caption = ""
XmaxLabel = ""
Frame3D1.Visible = True
XminBox.Visible = True
YminBox.Visible = True
XmaxBox.Visible = True
YmaxBox.Visible = True
Frame3D4.Visible = True
Command1.Visible = True
CmdPlot.Visible = True
Command?2.Visible = True
CmdStop.Visible = True
txtBr.Enabled = False
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txtHc.Enabled = False
txtBmmHm.Enabled = False
End Sub

Sub CmdPlot_Click ()
Dim I As Integer
Dim start]
Comm1.CommPort = port
' 9600 baud, no parity, 8 data, and 1 stop bit.
Comm1.Settings = "9600,N,8,1"
' Tell the control to read entire buffer when Input is used.
Comm.InputLen = 0
' Open the port.
Comm1.PortOpen = True
I=0
C=0
Pos_sense = 0
Neg_sense = 0
Do
I=I+1
Start1:
' Receive character from serial until :
Indat = Left$(Comm1.Input, 1)
If Indat <> Chr$(58) Then GoTo Startl
Comm1.InBufferCount = 0
Do

Dummy = DoEvents()
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Loop Until Comm]1.InBufferCount >= 16
instring$ = Comm1.Input
Indat = Left$(instring$, 14)
ReDim xyData(l, 2)
xyData(], 2) = Val(Right$(Indat, 5)) / 10
savpigat(l, 2) = xyData(l, 2)
Indat = Left$(instring$, 9)
xyData(l, 1) = Val(Right$(Indat, 5)) / 10
savpigat(l, 1) = xyData(l, 1)
If I =1 Then
picture2.CurrentX = savpigat(l, 1)
picture2.CurrentY = savpigat(l, 2)
End If
If I >=2 Then

picture2.Line -(savpigat(I, 1), savpigat(l, 2))

End If

Loop Until Pos_sense = 1 And Neg_sense = 1

Comm1.PortOpen = False

zzz=1-8

ReDim xyData(l, 2)

ForJ =1 To zzz
xyData(J, 1) = savpigat(J, 1)
DataN(J, 1) = savpigat(J, 1)
xyData(J, 2) = savpigat(J, 2)
DataN(J, 2) = savpigat(J, 2)

Next J

Command2.Enabled = True
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End Sub

Sub CmdStop_Click ()
Pos_sense = 1
Neg_sense = 1

End Sub

Sub Command1 _Click ()

CmdPlot.Enabled = True

ScaleMode = 1

ShapeFac = picture2.Width / picture2.Height

Vtic = .01 * (Ymax - Ymin)

Htic = .01 * (Xmax - Xmin) / ShapeFac
picture2.Scale (Xmin - Htic, Ymax + Vtic)-(Xmax + Htic, Ymin - Vtic)
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Xmax_2Label.Caption = Str$((Xmax + Xmin) / 2)
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Caption = Str$((Ymax + Ymin) / 2)
End Sub

'Integrate button
Sub Command2_Click ()
Dim BaseConst
Dim Totalconst

Dim BkYmax
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ReDim KeepBmHm(10000)
For I = 0 To zzz
xylnt(I, 1) =0
xyInt(I, 2) =0
Next I
CenterX =0
CenterY =0
KeepXmin =0
Ymax =0
Ymin =0
BaseConst = 0
KeepXmin = DataN(0, 1)
keepl =0
ForI =1 To zzz
If KeepXmin > DataN(], 1) Then
KeepXmin = DataN(I, 1)
End If
Next I
For I =0 To zzz
If DataN(], 1) = KeepXmin Then
keepl =1
End If
Next I
ReDim xyData(zzz, 2)
For I = keepl To zzz
savpigat(l - keepl, 1) = DataN(], 1)
savpigat(l - keepl, 2) = DataN(], 2)



Next I
K=1
For I = 0 To keepl - 1
savpigat(zzz - keepl + K, 1) = DataN(], 1)
savpigat(zzz - keepl + K, 2) = DataN(], 2)
K=K+1
Next I
For I = 0 To zzz
DataN(], 1) = savpigat(l, 1) - KeepXmin
DataN(], 2) = savpigat(l, 2)
xyData(l, 1) = DataN(l, 1)
xyData(l, 2) = DataN(, 2)
Next I
tedkedeokekskokeokk Seart Integrating 3% 3k e e sfe ok ok s dfe ok
BaseConst = DataN(1, 2) / 2
xyInt(0, 1) = DataN(1, 1)
xyInt(0, 2) =0
xyInt(1, 1) = DataN(2, 1)
xyInt(1, 2) = (BaseConst + (DataN(2, 2) / 2))
* Abs(DataN(2, 1) - DataN(1, 1))
=2, J=2, L=0
NewArray(1) =0
Do
I=1I+1
I=7T+1
If I < zzz / 2 Then
Totalconst = (BaseConst + (DataN({, 2) / 2))
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* Abs(DataN(], 1) - DataN(1, 1)) /(J - 1)
xyInt(I, 1) = DataN(, 1)
NewArray(I) = NewArray(I - 1) + (DataN( - 1, 2)
* Abs(DataN(], 1) - DataN(1, 1)) / (J - 1))
xyInt(I, 2) = Totalconst + NewArray(I)
End If
If I >=zzz / 2 Then
xyInt(I, 1) = DataN(], 1)
xyInt(I, 2) = (xyInt(zzz / 2 - 1, 2) - xyInt(L, 2))
L=L+1
End If
Loop Until I >= zzz
picture2.BackColor = &HFFFFFF

¥oje ofe ofe ofe ofe afe ofe 3fe ofe 2he ok Change Sca]e ke 34 2l 24 Sfe df¢ 3f¢ dke 3fe sfe 3fe sfe Sk
ok 2fe sfe e ofe sfe ke e ok o k¢ Find Xmin ok %k kol deokeske ke e e fe e seole
Xmin = xyInt(1, 1)
ForI1=1 To zzz
If Xmin > xyInt(I - 1, 1) Then
Xmin = xylnt(I - 1, 1)
KeepXmin = Xmin
End If
Next I
Hedeskksdoolokk Find Xmax Feekskkdooksdoksdok ook
Xmax = xyInt(1, 1)
For I =1 To zzz
If Xmax < xyInt(I - 1, 1) Then
Xmax = xylnt(I - 1, 1)
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KeepXmax = Xmax
End If
Next I
¥3ke 3o s ok 3o e ofe ok e ok Flnd leﬂ e dfe of¢ afe sfe of¢ 34¢ sfe dfe 3k ofc afe e 3fe de sfe Sk
Ymin = xylnt(1, 2)
ForI =1 To zzz
If Ymin > xyInt(I - 1, 2) Then
Ymin = xylnt(I - 1, 2)
End If
Next I
#2f¢ 9k ofe dfe dje e sfe ke dfe e Fll'ld Ymax Sf¢ dfe 2f¢ dfe sfe 35 sfe sfe sfe 3fe 3fe sfe ofe e dhe sk ke
Ymax = xylInt(1, 2)
ForI=1 To zzz
If Ymax < xyInt(I - 1, 2) Then
Ymax = xylnt(I - 1, 2)
BkYmax = Ymax
End If
Next I
Ymax = -Ymin
Ymin = -BkYmax
CenterX = (Xmin + Xmax) / 2
CenterY = (Ymin + Ymax) / 2
Xmin = Xmin - Xmax
Xmax = Xmax * 2
Ymax = Ymax + CenterY
Ymin = Ymin + CenterY

AxisForInt
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Panel3D3.Left = 1200
For I =0 To zzz
xyData(], 1) = xyInt(l, 1)
xyData(l, 2) = xyInt(l, 2)
xyInt(I, 1) = xyInt(I, 1) - CenterX
xyInt(l, 2) = xyInt(I, 2) - CenterY
Next 1
#5j¢ oke ofe ok Sfe sfe sl e e ke PlOtting e ke 3f¢ 3 34¢ 2f¢ dle e e e 3k 3¢ dfe vl dle e e e
picture2.CurrentX = xyInt(0, 1)
picture2.CurrentY = -xyInt(0, 2)
For 1 =1 To zzz
picture2.Line -(xyInt(l, 1), -(xyInt(I, 2)))
xyData(l, 1) = xyInt(1, 1)
xyData(l, 2) = -(xyInt(l, 2))
Next I
seskcksdkokokk Find Br % dckdskdokkoksoksdokokodolokok
For I =0 To zzz
If xyData(I, 1) <= CenterX + 25 And xyData(l, 1) >= CenterX - 25
And xyData(l, 2) >= CenterY Then
KeepBr = xyData(l, 2)
End If
Next I
CenterY = (Ymax + Ymin) / 2
'MsgBox CenterY
ks Find H % dsodkookkoododkdodoooko
KeepHc =0
For I = 0 To zzz
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If xyData(l, 2) <= CenterY + 300 And xyData(], 2) >= CenterY - 300
And xyData(l, 1) <= CenterX Then
KeepHc = xyData(], 1)
End If
Next I
¥k ofe ofe ok Sfe sfe sfe e e ok Flnd BmHm ke 3 s ok 2f¢ ok ok ofe 3k 3fe sfe sfe e ofe e o e e
For I =0 To zzz
If xyData(l, 1) >= KeepHc And xyData(l, 1) < CenterX Then
KeepBmHm(I) = xyData(l, 1) * xyData(l, 2)
End If
Next I
BmHm = KeepBmHm(0)
For I =1 To zzz
If BmHm <= KeepBmHm(I) Then
BmHm = KeepBmHm(I)
End If
Next I
txtBr.Enabled = True
txtHc.Enabled = True
txtBmHm.Enabled = True
txtBr.Text = KeepBr
txtHc.Text = KeepHc
txtBmHm.Text = BmHm

End Sub

Sub Form_Load ()

Paneldatel.Caption = "Today is : " & Format(Date, "dd-mm-yyyy")
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End Sub

Sub mnuFileltem_Click (Index As Integer)
Dim I As Integer
‘CancelError is True

On Error GoTo errhandler

Select Case Index
Case 0 ' If index = O, the user chose "New"

For I =0 To zzz
xyData(l, 1) =0
xyData(l, 2) = 0
xyln(I, 1) =0
xyData(l, 2) =0
savpigat(l, 1) =0
savpigat(l, 2) =0
DataN(1, 1) =0
DataN(I, 2) = 0

Next I
CenterX =0
CenterY =0
Ymax =0
Ymin =0
Xmin =0
Xmax =0

CmdPlot.Enabled = False

mnuFileltem(2).Enabled = True
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ClearScreen
TheFileName = "Untitled"
Comm1.PortOpen = False
Case 1 ' If index = 1, the user chose "Open..."
" Set filters
CmbDialog1.Filter = "BH Files (*.BH)I*.BH"
' Specify default filter
CmbDialog1.FilterIndex = 1
' display the File Open dialog
CmDialogl.Action = 1
TheFileName = CmDialog].Filename
Panel3D5.Caption = "FileName : " & TheFileName
WorkingFileName = TheNewPath + TheFileName
If WorkingFileName <> "" Then
OpenMode% = LOADFILE
Filenum% = OpenAFile(WorkingFileName, OpenMode%, 0)
End If
If Filenum% = O Then
Exit Sub
End If
If LOF(Filenum%) > 32000 Then
msg = "File too Large."
MsgBox msg
Exit Sub
End If
frmMain.Caption = "Triangular Wave: " & TheFileName

mnuFileltem(3).Enabled = True
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I=0
Do Until EOF(Filenum%)
Line Input #Filenum%, NextLine$
LineFromFile$ = LineFromFile$ + NextLine$ + Chr$(i3) + Chr$(10)
If I = 0 Then
txtsName.Text = NextLine$
End If
If I =1 Then
zzz = Val(NextLine$)
Elself I = 2 Then
charl$ = NextLine$
Xmin = Val(NextLine$)
Elself I = 3 Then
char2$ = NextLine$
Xmax = Val(NextLine$)
Elself I = 4 Then
Char3$ = NextLine$
Ymin = Val(NextLine$)
Elself I = 5 Then
Char4$ = NextLine$
Ymax = Val(NextLine$)
XminBox.Text = charl$
XmaxBox.Text = char2$
YminBox.Text = Char3$
YmaxBox.Text = Char4$
ScaleMode = 1

ShapeFac = picture2.Width / picture2.Height
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picture2.Scale (Xmin, Ymax)-(Xmax, Ymin)
XminLabel.Caption = Str$(Xmin)
XmaxLabel.Caption = Str$(Xmax)
Xmax_2Label.Caption = Str$((Xmax + Xmin) / 2)
YminLabel.Caption = Str$(Ymin)
YmaxLabel.Caption = Str$(Ymax)
Ymax_2Label.Caption = Str$((Ymax + Ymin) / 2)
Elself I = 6 Then
DataN(4, 1) = Val(NextLine$)
ElseIf I = 7 Then
DataN(4, 2) = Val(NextLine$)
Elself I >= 8 Then
If I Mod 2 = O Then
DataN(], 1) = Val(NextLine$)
Else
DataN(1, 2) = Val(NextLine$)
End If
End If
=1+1
Loop
Close Filenum%
I=5,J=5 K=0
Do Until I >=zzz + 6
DataN(], 1) = DataN(J + 3, 1)
DataN(], 2) = DataN(J + 4, 2)
I=1+1
I=J+2



Loop
Panel3D3.Left = 1890
Frame3D1.Visible = True
XminBox.Visible = True
YminBox.Visible = True
XmaxBox.Visible = True
YmaxBox.Visible = True
Frame3D4.Visible = True
Command]1.Visible = True
CmdPlot.Visible = True
Command2.Visible = True
CmdStop.Visible = True
txtBr.Enabled = False
picture2.BackColor = &HFFFFFF
Command]1_Click
For1=0 To zzz
savpigat(l, 1) = DataN(1 + 4, 1)
savpigat(l, 2) = DataN(I + 4, 2)
Next I
For I = 0 To zzz
DataN(l, 1) = savpigat(l, 1)
DataN(], 2) = savpigat(l, 2)
Next I
picture2.CurrentX = DataN(0, 1)
picture2.CurrentY = DataN(0, 2)
I=1
Do-
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picture2.Line -(DataN(I, 1), DataN(], 2))
I=1+1
Loop Until I >= zzz
Command2.Enabled = True
Commandl.Enabled = False
CmdPlot.Enabled = False
Case 2 ' If index = 2, the user chose "Save As..."
" Set filters
CmbDialog1.Filter = "BH Files (*.BH)I*.BH"
' Specify default filter
CmbDialog1 .FilterIndex = 1
" display the File Open dialog
CmDialogl.Action = 2
TheFileName = CmDialogl.Filename
Panel3D5.Caption = "FileName : " & TheFileName
Open TheFileName For Random As #1 Len = 128
Close #1
‘Open the file and save the content of Register
f% = FreeFile
Open TheFileName For Output As #{%
Print #{%, txtsName.Text
Print #{%, zzz
Print #{%, Xmin
Print #f%, Xmax
Print #f%, Ymin
Print #f%, Ymax

ForI=1 To zzz
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Print #£%, xyData(l, 1)
Print #f%, xyData(l, 2)
NextI
Close #{%
Case 3
frmemfH.PrintForm
Case 4
Case 5 'If index = 5, the user chose "Close"
mnuFileltem(2).Enabled = True
If Comm1.PortOpen = True Then
CommI1.PortOpen = False
End If
Unload Me
Load Intro
Intro.Show 1
End Select
errhandler:
" user pressed cancel button
Exit Sub
End Sub

Sub mnuhelp_Click ()
h = Shell("winhelp c:\project\bh.hlp", 1)
End Sub

Sub Timerl_Timer ()
Const MB_OK = 0, MB_OKCANCEL =1 ' Define buttons.



Const MB_YESNOCANCEL = 3, MB_YESNO =4
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Const MB_ICONSTOP = 16, MB_ICONQUESTION = 32 ' Define Icons.

Const MB_ICONEXCLAMATION = 48, MB_ICONINFORMATION = 64

Const MB_DEFBUTTON?2 = 256, IDYES = 6, IDNO = 7 ' Define other.

Dim DgDef, msg, Response, Title ' Declare variables.
Title = "Information”
' Put together a sample message box with all the proper components.
msg = "No data receive."
msg = msg & " Do you want to continue?"
DgDef = MB_YESNO + MB_ICONSTOP + MB_DEFBUTTON2
dialog.
Response = MsgBox(msg, DgDef, Title) ' Get user response.
If Response = IDYES Then ' Evaluate response
Unload Me
frmMain.Show 1
Else ' action.
Unload Me
Intro.Show 1
End If
MsgBox msg ' Display action taken.

End Sub

Sub XmaxBox_Change ()

Xmax = Val(XmaxBox.Text)

' Describe

If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> "" Then

Commandl.Enabled = True

Else



126

Command]1.Enabled = False
End If
End Sub

Sub XminBox_Change ()
Xmin = Val(XminBox.Text)
End Sub

Sub YmaxBox_Change ()
Ymax = Val(YmaxBox.Text)
If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> "" Then
Command]1.Enabled = True
End If
If Ymin = Ymax Then
Command1.Enabled = False
End If
End Sub

Sub YminBox_Change ()
Ymin = Val(YminBox.Text)
If Xmax > 0 And YminBox.Text <> "" And YmaxBox.Text <> """ Then
Command1.Enabled = True
End If
If Ymin >= Ymax Then
Command]1.Enabled = False
End If
End Sub



;************************************************************

;Program for transfer data from Analog section to Digital section(ADC)

;Language : Assembly for 8051

;************************************************************

CPU
HOF

"8051.TBL"
l'IN’T8"

;MCS-51 INTERNAL REGISTERS

B:
ACC:
PSW:
IPC:
P3:
IEC:
P2:
SBUF:
SCON:

TMOD:
TCON:

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

OFOH

OEOH
O0DOH
0BSH
0BOH
0ASH
0AOH
99H
98H
90H
8DH
8CH
8BH
8AH
89H
88H

;B REGISTER
;ACCUMULATOR
;PROGRAM STATUS WORD

;INTERRUPT PRIORITY
;PORT 3 P3.4-P3.7 BOARD ADDRESS
;INTERRUPT ENABLE

;PORT 2
;SEND BUFFER
;SERIAL CONTROL

;PORT 1
;TIMER 1 HIGH
;TIMER 0 HIGH

;TIMER 1 LOW

;TIMER 0 LOW
;TIMER MODE
;TIMER CONTROL
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PCON:
DPH:
DPL:

SP:
PO:

EQU
EQU
EQU

EQU
EQU

87H
83H
82H
81H
80H
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;POWER CONTROL REGISTER
;DATA POINTER HIGH
;DATA POINTER LOW
;STACK POINTER
;PORT 0 B1-B§, B9-B12, OR, POL 7109

;MCS-51 INTERNAL BIT ADDRESSES

CY:
AC:
FO:

RS1:
RSO:

ov:

PS:
PT1:

PX1:

PTO:

PXO0:

EA:
ES:
ET1:

EX1:

ETO:

EXO0:
SMO:
SM1:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0D7H
OD6H
0D5SH
0D4H
0D3H
0D2H
O0DOH
0BCH
0BBH
0BAH
0B9H
0B8H
OAFH
0ACH
OABH
0AAH
0A9H
0A8H
09FH
09EH

;CARRY FLAG
;AUXILIARY-CARRY FLAG
;USER FLAG 0
;REGISTER SELECT MSB
;REGISTER SELECT LSB
;OVERFLOW FLAG
;PARITY FLAG
;PRIORITY SERIAL PORT
;PRIORITY TIMER 1
;PRIORITY EXTERNAL 1
;PRIORITY TIMER 0
;PRIORITY EXTERNAL 0
;ENABLE ALL INTERRUPT
;ENABLE SERIAL INTERRUPT
;ENABLE TIMER 1 INTERRUPT
;ENABLE EXTERNAL 1 INTERR
;ENABLE TIMER 0 INTERRUPT
;ENABLE EXTERNAL 0 INTERR
;SERIAL MODE 0
;SERIAL MODE 1



SM2:  EQU
REN: EQU
TB8: EQU
RB8: EQU
TI: EQU
R:  EQU
TF1:  EQU
TR1: EQU
TFO:  EQU
TRO:  EQU
IEl: EQU
ITI: EQU
IEO: EQU
ITO: EQU

1 BIT ADDRESS
P1.0: EQU
P1.1: EQU
P12: EQU
P13: EQU
Pi14: EQU
P1.5: EQU
P1.6: EQU
P1.7: EQU
P2.0: EQU
P2.1: EQU
P22: EQU

09DH
09CH
09BH
09AH
099H
098H
08FH
08EH
08DH
08CH
08BH
08AH
089H
088H

090H
091H
092H
093H
094H
095H
096H
097TH
0AOH
0A1H
0A2H
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;SERIAL MODE 2
;SERIAL RECEPTION ENABLE
;TRANSMI'I'I‘ BIT 8
;RECEIVE BIT 8
;TRANSMIT INTERRUPT FLAG
;RECEIVE INTERRUPT FLAG
;TIMER 1 OVERFLOW FLAG
;TIMER 1 RUN CONTROL BIT
;TIMER 0 OVERFLOW FLAG
;TIMER 0 RUN CONTROL BIT
;EXT INTERR. 1 EDGE FLAG
;EXT INTERR. 1 TYPE FLAG
;EXT INTERR. 0 EDGE FLAG
;EXT INTERR. O TYPE FLAG
; PORT

;P1.0-P1.3 OUTPUT TO SELECT MUX CHANNEL
;RUN/HOLD 7109

;CE/LOAD

;HBEN

;LBEN

;19200/9600 BIT/SEC SELECT H=19200,L=9600



P2.3: EQU 0A3H

P2.4: EQU 0A4H :maximum channel to be scanned
P2.5:  EQU 0ASH ;p2.4-p2.7
P2.6: EQU 0A6H

P2.7: EQU 0A7H

RO: EQU 00H

R1: EQU 0lH

R2: EQU 02H

R3: EQU 03H

;RAM BIT ADDRESS

KEY: EQU OBH

LED: EQU 08H ;INTERRUPT BLINK
XOFF_FLAG: EQU OAH
ZEROING: EQU ODH
VALVE: EQU OEH
CYCLE_COUNT: EQU OFH
EOF: EQU 10H
SPACE_FLAG: EQU 11H
SEC_FLAG: EQU 12H
MIN_FLAG: EQU 13H
CHECK_SUM: EQU 14H

EOC: EQU 15h
;RAM BYTE ADDRESS
MUX: EQU 20H ;7654 321 0BIT ADDRESS

DATA_4BIT: EQU 2IH ;FEDC B A9 8 BIT ADDRESS
pol: equ 23h
BCC: EQU 24H
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BOARD_ADDRESS: EQU  25H
CHANNEL_MAX: EQU 26H

WARM: EQU 49H

WORD_L: EQU 4AH
WORD_H: EQU 4BH
CHANNEL.: EQU 4CH

UP_START_L: EQU 50H
UP_START_H: EQU 5IH
UP_STOP_L.: EQU 52H
UP_STOP_H: EQU 53H
SECS50: EQU  30H
ADC_DATA: EQU  30H
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SEC: EQU  31H

MIN: EQU 32H

HOUR: EQU  33H

DAY: EQU 34H

MONTH: EQU 35H

YEAR: EQU = 36H

VANE: EQU  37H ;WIND DIRECTION PBO-PB3

WIND_SPEED: EQU 38H ;WIND SPEED 38H 39H (MAX 9999 Hz)

WIND_COUNTER: EQU 3AH
DAY_MONTH: EQU 3BH
INPUT_BUFFER: EQU
CHARACTERS)

BIN_LOW: EQU 4DH
BIN_HIGH: EQU 4EH
BCD10: EQU 46H

;WIND COUNTER USED IN EX1 SERVICE

S7TH ;INPUT CONSOLE ASCH 40-45 (6



BCD100: EQU 47H
BCD1000: EQU 48H
ADC_BUFFER: EQU 54H ;and ADC_BUFFER+I

BS: EQU 08H

FS: EQU 0CH

CR: EQU ODH

LF:  EQU 0AH

EOS: EQU 10H
BELL: EQU 07H

SPACE: EQU 20H

;******************************************************

ORG
LIMP
ORG
LIMP

ORG

0000H

MAIN_SENDER

0003H

READ_7109 ; SERVICE EX0

0100H

;INIT_RS232C INITIALIZED 8051 SERIAL PORT

BAUD RATE: 19200 bit/sec OR 9600 BIT/SEC

DATA LENGTH: 8 BIT

STOP B

IT: 1 BIT

PARITY: NO

X-TAL:

ENTRY : P2.0, IF P2.0 = H THEN BAUD RATE=19200

INIT: MOV

11.0592 MHz

IF P2.0 = 0 THEN BAUD RATE=9600

TMOD,#00100101B
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MOV SCON,#01010010B
JB P2.0,HIGH_BAUD
MOV PCON,#00000000B
SIMP LOW_BAUD

HIGH_BAUD: mov  pcon,#10000000b ;double board rate 19200 bit/sec
LOW_BAUD: MOV  THI1 #0FDH :TIMER1 LOAD VALUE

SETB TRI1 ;START TIMERI1
RET

;SEND SEND A TO SERIAL PORT

k]

.
k4

I

CHECK TRANSMITTER BUFFER BEFORE SEND
ENTRY: A
EXIT: NO

SEND: JNB TI,SEND

CLR TI

MOV SBUF,A ;0K BUFFER EMPTY SEND OUT...
JNB CHECK_SUM,NO_CHECK_SUM

ADD ABCC

MOV BCC,A

NO_CHECK_SUM:

RET

;RECIVES RECIVE BYTE FROM SERIAL PORT WITH TIME-OUT FUNCTION

9

b

.
?

.
9

ENTRY: NO
EXIT: A = ASCII NUMBER OR STRING COMMAND

A = FF TIME-OUT

RECIVES: MOV  R7#05H
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AGAIN: MOV  R6,#00H ;TIME-OUT DELAY
GET_RI: JB RLREADY
| DINZ R6,GET_RI
DINZ R7,AGAIN
MOV  A#0FFH ;TIME-OUT NO DATA RECEPTED
RET
READY: CLR RI
MOV  A,SBUF
RET
;RECIVE RECIVE BYTE PUT TO A FROM SERIAL PORT
; WAIT UNTIL RECIVER BUFFER READY
; ENTRY: NO
; EXIT: A

RECIVE: INB RLRECIVE
CLR RI
MOV A,SBUF ;GET IT
LCALL SEND ;ECHO TO TERMINAL
RET
;RECEIVE RECEIVE BYTE NO ECHO
RECEIVE: INB RILRECEIVE
CLR RI
MOV A,SBUF
RET
;CR_SEND SEND CR TO RS232
; ENTRY: NO
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; EXIT: NO

SEND_CR: MOV A#CR
LCALL SEND
SEND_LF: MOV A#LF
LCALL SEND
RET

:SEND_SPACE
SEND_SPACE: = MOV A#SPACE
LCALL SEND
RET
XOFF: EQU 13H
XON: EQU 11H
BREAK: EQU 00H
:XOFF_SEND SEND XOFF TO RS232
; ENTRY: NO
; EXIT: NO

XOFF_SEND: MOV  A#XOFF ;GET XOFF CHARACTER
LCALL SEND
RET
;XON_SEND

.
.

XON_SEND: MOV A#XON
LCALL SEND
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RET
;NIBBLE_SHIFT SHIFT FOUR DIGIT BCD NUMBER LEFT A NIBBLE
; ENTRY : RO POINTED TO LSD
; EXIT : NO
NIBBLE_SHIFT: INC RO
MOV A.@RO
SWAP A
ANL A#OFOH
MOV R3,A
DEC RO
MOV A@RO
SWAP A
MOV R2,A
ANL A#OFH
ADD AR3
INC RO
MOV @RO,A
MOV AR2
ANL A#OFOH

DEC RO
MOV @RO,A
RET

;SHIFT_16BIT SHIFT LEFT 1 BIT ADDRESS $4D,$4E
; $4D LO BYTE

; $4E HI BYTE

; ENTRY: NO
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; EXIT: Carry Flag

SHIFT_16BIT: CLR C ; {(J4E,$4D)} X 2
MOV A5SDH
ADD A 5SDH
MOV 5DH,A
MOV A5EH
ADDC A,5EH
MOV SEHA
RET ; CARRY GONE
;BIN_BCD CONVERT 16 BIT BINARY TO BCD
; SHIFT LEFT 1 BIT FROM MOST SIGNIFICANT BIT TO LEAST
SIGNIFICANT
; BIT , IF CARRY = 1 THEN BCD= (2AN + BCD)
;  ENTRY: 16 BIT DATA
; 5D 4D $3D =LO BYTE
; 5E 4E $3E = HI BYTE
;  EXIT: 6 DIGIT BCD
3 46 $36L = 0
; $36H= 10
; 47 $37L = 100
; $37H = 1000
; 48 $38L = 10000
; $38H = 100000
BIN_BCD: MOV  56H#00 ; CLEAR BCD BEFORE
MOV  57H#00



MOV  58H,#00
MOV  RI1,#00H
MOV  R7#16D
BIN_1: LCALL SHIFT_16BIT
JNC  NEXT_BIT
; OK CARRY =1 ADD BCD TO 2AN CONSTANT IN TABLE2
MOV  DPTR#TABLE2
CLR C
MOV  RO,#56H
MOV  R6,#03H
BIN_2: MOV ARl
MOVC A @A+DPTR
ADDC A,@RO
DAA
MOV  @RO0,A
INC  DPTR
INC RO
DINZ R6,BIN_2
NEXT_BIT: INC RI1
INC RI
INC RI1
DINZ R7,BIN_1
RET
TABLE2: DFB  68H,27H,03H
DFB  84H,63H,01H
DFB  92H,81H,00H
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DFB  96H,40H,00H
DFB  48H,20H,00H
DFB  24H,10H,00H
DFB  12H,05H,00H
DFB  56H,02H,00H
DFB  28H,01H,00H
DFB  64H,00H,00H
DFB  32H,00H,00H
DFB  16H,00H,00H
DFB  08H,00H,00H
DFB  04H,00H,00H
DFB  02H,00H,00H

DFB  01H,00H,00H

; INTERRUPT SERVICE ROUTINE EX0
; READ DATA FROM ICL7109 12 BIT ADC

READ_7109: PUSH PSW
PUSH ACC
PUSH B
PUSH DPL
PUSH DPH
MOV  PSW #00010000B ; SELECT REGISTER BANK 2
CLR P14 ; HOLD 7109
MOV  RO#ADC_DATA  ; COMPUTE ADDRESS OF ADC
BUFFER
MOV AMUX



MOV
MUL
ADD
MOV
INC
MOV
CINE

MOV

B,#02H

AB

A,RO
RO,A

MUX

AMUX

A,channel_max, NEXT_CHANNEL

; change 10 to variable in channel_max

MUX,#00H

SETB EOC ; 16 channel finished

NEXT_CHANNEL: MOV C,00H

MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
CLR
MOV
NOP
MOV
MOV
SETB
NOP
CLR

P1.0,C
C,01H
P1.1,C
C,02H
P1.2,C
C,03H
P1.3,C
S
RL7

;CE->0
; LBEN >0

PO,#0FFH

AP0
@RO,A
P1.7

P1.6

; LBEN -> 1

; HBEN -> 0
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MOV PO#0FFH

NOP
MOV AP0
INC RO

MOV @ROA ;SAVE TO @RO+1

SETB P1.6 ; HBEN -> 1

SETB P14  ; run 7109 again

POP
POP
POP
POP
POP
RETI

DPH
DPL
B

ACC
PSW

;******************************************************

; SEND_7109_SERIAL SEND RECORD TO TERMINAL

; VIA 9600/19200 BPS SERIAL PORT

SEND_7109_SERIAL: MOV  BCC,#00H

MOV  A#":" ; START OF RECORD

LCALL SEND

; delay section for matching speed to send to PC

.
9

DELAY1S:

setb rsl

MOV  R5#0FH

SUBDI:
SUBD2:

MOV  R6,#0FFH
NOP

DINZ R6,SUBD2
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DINZ RS5,SUBDI1
clr rsl
SETB CHECK_SUM
; TERMINAL SHOULD CALCULATE BCC WHEN RECEIVED
; IF NOT CORRECT THEN SEND THE SAME ADDRESS
; AGAIN WITHIN SAYS 10 TIMES THEN ALARM
; ON THE TERMINAL SCREEN
MOV  A,BOARD_ADDRESS
LCALL SEND_ASCII ; SEND BOARD ADDRESS
MOV AP2 ; SEND INPUT STATUS
LCALL SEND_ASCIH
MOV R3,channel_max ; change 16d to channel_max
MOV RO#ADC_DATA
READ_BUFFER: PUSH R3
MOV A,@RO
INC RO
MOV A,@RO
jb  p2.3,n0_pol
Icall find_polarity
no_pol: ANL A #OFH
MOV 5EHA
DEC RO
MOV A@RO
MOV 5DHA
PUSH RO ; SAVE RO
LCALL BIN_BCD
POP RO ; PULL RO
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jb  p2.3,no_send_pol
mov  a,pol
Icall send
no_send_pol: MOV AS7TH
LCALL SEND_ASCII
MOV  A56H
LCALL SEND_ASCI
mov  a,R3
cjne a,#01lh,old_line
sjmp new_line
old_line:
;LCALL SEND
new_line: INC RO
INC RO
POP R3
DINZ R3,READ_BUFFER
MOV  ABCC
CPL A
INC A
LCALL SEND_ASCII ; SEND BYTE CHECK SUM
LCALL SEND_CR
RET
;find_polarity
: entry: A

; exit: ascii + or - in pol byte



find_polarity: push acc
anl  a,#00100000b
cjne a,#00h,positive
mov  pol#"-"
sjmp found_pol
positive: mov  pol#"+"
found_pol: pop acc
ret
;BCD_SUM ADD TWO'S SIX DIGIT BCD CONTAIN IN THREE BYTE
; POINTED BY RO AND RI
; FIRST = {FIRST + SECOND}
; ENTRY: RO POINT TO LSD FIRST BCD NUMBER
; R1 POINT TO LSD SECOND BCD NUMBER
; EXIT: RESULTS PLACE TO FIRST BCD NUMBER
; C =1 {OVERFLOW,eg. GREATER THAN 999999}

BCD_SUM: = CLR C
MOV R7#03H

SUM: MOV A@RO
ADDC A,@RI
DAA
MOV @RO,A
INC RO
INC R1
DINZ R7,SUM
RET

;BCD_ASCII CONVERT BCD NUMBER TO ASCII CODE
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; ENTRY: A {LOW NIBBLE ONLY}

; EXIT: A
BCD_ASCII: ANL A#OFH ;GET ONLY LOW NIBBLE
ADD A#30H ;CONVERT TO ASCII CODE
RET

;BUFFER_ASCII CONVERT BCD IN BUFFER START $30 - $35
; ENTRY: BCD NUMBER IN TRANSMIT BUFFER
; EXIT: ASCII CODE IN TRANSMIT BUFFER

BUFFER_ASCII: MOV  R7#06H
MOV RO#30H
NEXT_ASCII: MOV A@RO
LCALL BCD_ASCIH
MOV @RO,A
INC RO
DINZ R7NEXT_ASCH
RET |
;SEND_BUFFER SEND ASCII CODE IN TRANSMIT BUFFER TO SERIAL
PORT
; THEN DATA SEPERATOR /32/32
; ENTRY: ASCII CODE IN TRANSMIT BUFFER
; EXIT: NO

SEND_BUFFER: MOV  R7#06H
MOV  RO#35H
NEXT_BYTE: MOV  A@RO
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LCALL SEND ;SEND OUT TO SERIAL PORT
DEC RO

DINZ RI7NEXT_BYTE

MOV  A#20H

LCALL SEND

MOV  A#20H

LCALL SEND

RET

;TRANSFERS MOV 4 BYTE IN DATA BUFFER POINTED BY RO

;TO DISPLAY BUFFER

; ENTRY: BCD NUMBER 4 BYTES IN CURRENT PROG & TIME

; EXIT: BCD NUMBER 6 DIGIT IN TRANSMIT BUFFER

I

TRANSFERS: MOV  R7#03

TRANS2:

MOV  RI1,#30H
MOV ~ A@RO

MOV  R6,A

ANL  A#OFH

MOV  @RI1,A

INC RI

MOV  AR6

SWAP A

ANL  A#OFH

MOV  @R1,A

INC RO

INC RI

DINZ R7,TRANS2



147

RET

;COMPARE TWO 16 BIT BINARY NUMBER

.
?

.
’

’

ENTRY: RO FIRST OPERAND
R1 SECOND OPERAND

EXIT: C=1 FIRST OPERAND < SECOND OPERAND
C=0 FIRST OPERAND >= SECOND OPERAND

COMPARE: CLR C

MOV  A.@RO
SUBB A,@RI
INC RO

INC Rl
MOV  A,@RO
SUBB A,@Rl
RET

MAIN PROGRAM #

MAIN_SENDER: mov r0,#00h

power_delay: djnz rO,power_delay

MOV SP#60H ; FIRST, STACK MUST BE INITIALIZED
CLR P14 ; HOLD 7109
mov channel_max,#02H ;For B-H use 2 channel
;GET BOARD ADDRESS FROM P3.4-P3.7
mov p3,#0ffh  ; write '1' before read
mov a,p3

anl a,#0fOh ; get data only p3.4-p3.7
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swap a

MOV BOARD_ADDRESS.A

SETB EA ; ENABLE ALL INTERRUPT
SETB EXO0 ; ENABLE EXTERNAL INTERRUPT 0
SETB ITO ; FALLING EDGE EXTO

MOV CHANNEL,#00H
LCALL INIT

;**************************************************

.
b

3

MAIN PROGRAM

TEST10: CLR P1.0 ; SELECT CHO

RUN:

CLR P1.1

CLR P12

CLR P13

MOV MUX#00H
clr EOC

SETB Pl.4 ; START adc
jo  p2.1,soft_trig
; if p2.1 low then send data to PC continuously

sjmp free_run

soft_trig: jnb riun  ; els wait address from PC

clr n ; address is in SBUF

clr pl4 ; hold 7109

MOV A,SBUF

CINE A#"["RUN ;WAIT HEADER "/

LCALL RECEIVE ; WAIT ADDRESS SAYS @1, @2, @3....
MOV ASBUF
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LCALL ASCII_BIN
CINE A,BOARD_ADDRESS,RUN ; address board #0,1,2,3,..
ABC,.F |
; if address match send data via serial port 9600/19200 bit/sec
free_run: jnb EOC,$
cr  pl4 : STOP ADC
LCALL SEND_7109_SERIAL
SIMP testl0
390 %0 o %o %o Yo Yo o T Yo Yo To To Yo To Yo o Yo To Yo Yo Yo Yo Yo To To Yo Yo Yo Yo To Fo To Yo %o Te
;SEND_STRING SEND STRING CONSTANT TO TERMINAL
; ENTRY: DPTR
; EXIT: FOUND EOS
SEND_STRING: CLR A
MOVC A,@A+DPTR
CINE A#EOS,SEND_STRING1
RET
SEND_STRINGI1: PUSH DPL
PUSH DPH
LCALL SEND
POP DPH
POP DPL
INC DPTR
SIMP SEND_STRING
;SEND_SP

SEND_SP: MOV A#SPACE



LCALL SEND
MOV  A#SPACE
LCALL SEND
RET

;BIN_ASCII CONVERT BIN TO ASCII CODE

b

.
b

;BCD_BIN CONVERT 0-12 BCD NUMBER TO BINARY NUMBER

.
2

.
2

.
9

BCD_

BIN2:

ENTRY: A
EXIT : A

BIN_ASCIL: ANL A#OFH
MOV R2A
CLR C
SUBB A #AH
JNC  ASCII_AF2
MOV  AR2
ADD  A#30H
RET

ASCII_AF2: MOV  AR2
ADD A#3TH
RET

ENTRY: A
EXIT: A

BIN: CINE A #10H,BIN2
MOV A#OAH

RET

CINE A#11H,BIN3
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MOV A #0BH
RET

BIN3: CINE A#12H,BIN4

MOV A #0CH
RET

BIN4: RET

;BYTE_ASCII CONVERT A TO ASCII IN R4, RS

R4

BYTE_ASCII: MOV BA
LCALL BIN_ASCII
MOV  R4,A
MOV AB
SWAP A
LCALL BIN_ASCII
MOV RS5,A
RET

;ASCII_BIN CONVERTS SINGLE ASCII CHARACTER TO SINGLE NIBBLE

?

.
?

k4

b

BINARY
ENTRY: A ( 30-39 for 0-9, 41-46 for A-F, 61-66 for a-f)
EXIT: A

for ASCII A-F accepts only uppper case i.e., A,B,C,D,E,F

ASCII_BIN: ORL A#00100000B ; CHANGE TO LOWER CASE
CLR C
MOV- R6,A
SUBB A#61H
INC ASCII_AF
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MOV AR6
CLR C
SUBB  A#30H
RET
ASCII_AF: CLR C
MOV AR6
SUBB A#57H
RET
;SEND_ASCIH SEND ASCII IN RS5(HI) R4(LO) BYTE TO MONITOR
; INPUT : A
; OUTPUT : NONE
SEND_ASCIL LCALL BYTE_ASCI
MOV  ARS
LCALL SEND
MOV  AR4
LCALL SEND
RET
;COMBINE DATA 2 BYTE TO SINGLE BYTE
; ENTRY: R4= LOW NIBBLE
; R5= HIGH NIBBLE
; EXIT: A
COMBINE: MOV AR5
SWAP A
ADD AR4
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;GET_BYTE GET DATA FROM SERIAL PORT TWO BYTE SAVE TO
; R5 AS A HIGH NIBBLE AND R4 AS A LOW NIBBLE

; ENTRY: NO, serial port must be initialzed before calling

; EXIT: A

GET_BYTE: LCALL RECIVE ;FIRST READING MUST GO TO R5 !!
LCALL ASCII_BIN
MOV R5A
LCALL RECIVE
LCALL ASCII_BIN
MOV  R4,A
LCALL COMBINE
RET
END

; End of Software





