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Special Project Title Optical Interference And Diffraction Patterns

Characterization Instrument

Name Mr.Jakkapan Polnakornde;
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Abstract

This special project is to develop  an instrument for. measuring either
interference patterns or diffraction patterns appearing on the screen. A photodetector is
arranged to detect the Light intensities varying with screen distance. Related data in
terms of voltage from the detector is stored and processed automatically by computer
via communication port. The patterns are demonstrated graphically and the computer

program is employed to calculate the aperture width and the width seperation.
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917 4.7 AMNITMARIANARAIAELY AMNNTINARR 0.02 mm 79TEZARRTINAN 18 cm
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717 4.9 AMnIMAaeIRINARAREY ANNNANARR 0.04 mm NITzARATNAN 37.6 cm
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A _a i a i s
U7 4.1 A MN1svnaesaNadRRL AMNNINARE 0.08 mm NsTETARATNAIN 48.2 cm
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917 4.13 AmniseaaesRINadRARL AMNNIWNARR 0.16 mm NszezaRmTINaIN 70.8 cm
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917 4.14 NURITMARAIAINARAR AIINNTIIAAR 0.04 mm 958 UNITNINARR0.25 mm

st~ AANNRN 28 cm

917 4.15 A MN1SVAAIRINARAE AINNT ARG 0.04 mm TzeIzr9TEndIaRs

4 .
0.25 mm AT=8=@ARTNAN 43 cm
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7 4.16 nNNIIAaBIRINARRIE ANPGRS 0.04 mm FTEZANIINI AR

2| o
0.50 mm NF8IZHARTNRNN 44 cm

U7 417 AMNIIVARBIRINARSE ANNTNERR 0.04 mm TZ8ZUNTIUINIEAR

0.25 mm ATZLZEAMTNQIN 51 cm
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91N 4.18 ATWNIIMARBIANARGF AMHNTNARR 0.08 mm s8N TzUIaRs

0.25 mm Nes8=AARTNRIN 56.3 cm

717 419 nMN1sVIAaRINARRE ANNNINEAR 0.08 mm TzeiziiesIndNIERR

0.25 mm 7N928<&AMDNRIN 75.9 cm



97 4.20 AMNINAAANAINARAALY ANNTWARR 0.08 mm AIFTEZARATNRIN 36 cm

728 :‘V]’N'ﬂ']ﬂﬂaﬁlﬁ\‘l uagiaLEas 6 cm

71 4.21 amnmeaeIRINaARAL AMNNTNARR 0.08 mm NITZARATNRIN 36 cm

CHINNRMN ﬂaﬁlﬁ\‘] LALALas 21 cm
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4.4 MFUATIANAMSNARDY

TummaseuienanuudueegUnag AdldTimmageunangmss Tneaz
admiadtnuazginnimaaesdiszaznafienii 3 p%s TnefiamefldiAnueoAdy
632.8 W1 TWIuAT

ANl ansnAuanamnAndsestessdnld  ieldAna

v 1 a 3 o = o 1 a & & 1 a
nfsastesaanudain lun Baususiueiese wazunlafifuatanan

[P LERETN] FANNNINUBNAAR (D)

ARMIAEA (b) seg | Aensai | Aeasan2 | Anmians 0AE  |AIAUIANGIY
(mm) (cm) (mm) (mm) (mm) (mm)
0.02 10 0.01 0.01 0.01 0.01 50%
0.02 18 0.01 0.01 0.01 0.01 50%
0.04 254 0.04 0.04 0.04 0.04 0%
0.04 ~1-6 0.04 0.04 0.04 0.04 0%
0.08 S5, 0.08 0.08 0.08 0.08 0%
0.08 48.2 0.08 0.08 0.08 0.08 0%
0.16 48.2 Oi1pg Q.15 (PE T 0.15 6.25%
0.16 70.8 0.15 S | Dk 0.15 6.25%

AN 4.1 LdeA B Imound e a ARRLNN MnaaeItLRSe 161

= a 4
nsmluffeniguaaandretasgdniaga (b)

(mm)
0.2
g 6.25% 6.25%
- 0.15 ¥ A
qis . A91AN919URIAAR
& e
@ ANARAY
&
0.1 o a
e H acandranasdan
ag fi3n
S 005
s
&
«
0 ]

10 18 254 376 376 482 482 708 (cm)

FTEINY

g 4.22 newnFenfeuanundeaessamime:,



ANMUNANUD aannundetesating (b)
afng (b) sz | Aanfai1 | Amasin2 | Aneian3 1At ANAINMIANAN

(mm) (cm) (mm) (mm) (mm) (mm)

0.04 28 0.04 0.04 0.04 0.04 0%
0.04 43 0.04 0.04 0.04 0.04 0%
0.04 44 0.04 0.04 0.04 0.04 0%
0.04 51 0.04 0.04 0.04 0.04 0%
0.08 56.3 0.08 0.08 0.08 0.08 0%
0.08 75.9 0.08 0.08 0.08 0.08 0%

i
v

P3N 4.2 uanrifietifeninaundnesddng i ivasaerimdn s

nﬂﬂtﬂ“fa‘suLﬁsumwni‘lwmﬁﬂg (b)

(mm)
0.1
'g’ 0% 0%
@ H asnundnsaasddn
| finanas
[cl
F o a
& H anandnezasdan
ace Ao
c N9n
%
G
&
@«
25.4 37.6 37.6 482 482 70.8 (cm)

FegeNg

717 4.23 neluRauiauAunduesdsg
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FLHUZUNTZUIN

ARTHVNTZUTNARNE ()
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Tusunsa Visual basic ArLANARNRILARS

Form 1 anuuanslilsuwnau
Private Sub Command1_Click()
Call CaluSlit
Call UpLoadText1
Call ShowCal(False)
End Sub

Private Sub Form_Load()
With Form1.Toolbar1
.Buttons(2).Enabled = False
End With
End Sub

Private Sub Form_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
With Form1.l.abel2
\Visible =tFalse
End With
End Sub

Private Sub Form_Unload(Cancel As Integer)
Call MsSend('8")

End Sub

Private Sub Label1_Click(Index As Integer)
Select Case Index
Casels <17
Axis ="X"
Form2.Show
Case ls > 16
Axis ="Y"
Form2.Show

End Select



End Sub

Dim buffer As String
With Form1.MSComm?1
Select Case .CommEvent
Case comEvReceive
buffer = .Input
Select Case Trim(buffer)
Case "Con"
Flagtimert =0
Form1.ProgressBar1.Visible = False
MsgBox "Able to Connected®, , "Call"
Form1.StatusBar1.Panels(1).Text = "Com" & .CommPort
Form1.StatusBart.Panels(2).Text = "Connected"
Form1.Toolbar1.Buttons(2).Enabled = True
Case "End"
Flagtimer1 =0
Flagwork = 0
Call MsSend('6")
Form1.ProgressBar1.Visible = False
End Select
If Flagwork = 1 Then
Call GetValue(buffer)
End If
End Select
End With
End Sub

Private Sub Picture1_KeyDown(KeyCode As Integer, Shift As Integer)
If Shift = 0 Then
Select Case KeyCode

Case 107



If Format(Xscal, "0.000") > 0.132 Then
Call Chart(Xmin, Ymin, Xscal - 0.132, Yscal, Mscal)
End If
If Yscal > 1 Then
Call Chart(Xmin, Ymin, Xscal, Yscal - 1, Mscal)
End If
Case 109
If Format(Xscal, "0.000") < 1.32 Then

Call Chart(Xmin, Ymin, Xscal +0.132; Yscal, Mscal)

cal <25 Then
Call Chart(Xmin, Ymin, Xscal, Yscal + 1, Mscal)
End If
Case 37
Call Chart(Xmin + Xscal, Ymin, Xscal, Yscal, Mscal)
Case 38
Call Chart(Xmin, Ymin - Yscal, Xscal, Yscal, Mscal)
Case 39
Call Chart(Xmin - Xscal, Ymin, Xscal, Yscal, Mscal)
Case 40
Call Chart(Xmin, Ymin + Yscal, Xscal, Yscal, Mscal)
End Select
Else
Select Case KeyCode
Case 107
Call Chart(Xmin, Ymin, 1.32, 25, Mscal)
Case 109
Call Chart(0, 0, 0.132, 1, Mscal)
End Select
End If

End Sub

Private Sub Picture1_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)

Select Case Button



Case 1

Form1.Text2(Ntext) = Format((Format(X / 0.132, "0") * 0.132), "0.000")
Case 2

Zoom = Zoom Xor 1

Select Case Zoom

Call Chart(0, 0, 1.32, 25, Mscal)
Case 1
Call Chart(Format(((Format(X./0.132,"0") - 8) * 0.132), "0.000"), ((Ymax - Int(Y)) + Ymin -
5), 0.132, 1, Mscal)
End Select
End Select
End Sub

Private Sub Picture1_MouseMave(Button As Integer, Shift As Integer, X As Single; Y As Single)
With Form1.Label2
Visible = True
.Caption ="X =" & Format((Format(X / 0.132, "0") * 0.132), "0.000") &" mm Y =" & Format((Ymax
-Y) + Ymin, "0")
End With
End Sub

Private Sub Text2_MouseDown(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y
As Single)
Ntext = Index

End Sub

Private Sub Timer1_Timer()
With Form1.Timer1
.Enabled = False
Select Case Flagtimer1

Case 1



.Enabled = True
Case 2
Flagwork = 1
Call MsSend("3")
.Enabled = True
End Select
End With

End Sub

Private Sub Toolbar1_ButtonClick(ByVal Button As MSComctliLib.Button)
Select Case Trim(Button.Key)
Case "Call"
Call Ma@all
Case "Start"
Call MaStart
Case "Open"
Call MaOpen
Case "Save"
Call MaSave
Case "Cal"
Call MaCal
Case "Exit"
Call MsSend("6")
Unload Me
End Select
End Sub

Form2 usmennaiilasiumns
Private Sub Command1_Click()
Call UploadChart

End Sub

Sub UploadChart()



Select Case Axis
Case X"
Call Chart(Val(Form2.Text1.Text), Ymin, Val(Form2.Text2.Text), Yscal, Mscal)
Case "Y"
Call Chart(Xmin, Val(Form2.Text1.Text), Xscal, Val(Form2.Text2.Text), Mscal)
End Select
Unload Me
End Sub

Private Sub Form_Load()
Form2.Frame1.Caption = "Value(" & Axis & ") axis scale"
Select Case Axis
Case "X"
Form2.Text1.Text = Xmin
Form2.Text2 Text = Format(Xscal, "0.000")
Case "Y"
Form2.Text1.Text = Ymin
Form2.Text2.Text = Yscal
End Select
End Sub

Private Sub Text1_KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then
Call UploadChart
End If
End Sub

Private Sub Text2_KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then
Call UploadChart
End If
End Sub

Form2 L&AINNIASNABUAINID.



Private Sub Command1_Click()
Slit = Form3.0ption1(0).Value
CalSlit = Form3.0ption3(0).Value
Call ShowCal(True)
Unload Me

End Sub

Private Sub Command2_Click()
Unload Me

End Sub

Private Sub Form_Load()
Form3.Option1(0).Value = True
Form3.0Option3(0).Value = True

End Sub

Private Sub Option1_Click(index As Integer)
Select Case Index
Case 0
Form3.Frame2.Visible = True
Form3.Frame2.Caption = "Single Slit"
Form3.0Option3(0).Visible = True
Form3.0Option3(1).Visible = False
Form3.Option3(0).Value = True
Case 1
Form3.Frame?2.Visible = True
Form3.Frame2.Caption = "Double slit"
Form3.0Option3(0).Visible = True
Form3.Option3(1).Visible = True
Form3.Option3(0).Value = True
End Select
End Sub



Modules MainCal ‘€2un1sAIua
Public Slit As Boolean

Public CalSlit As Boolean
Public Wavelength As Single
Public Distance As Single
Public Slit_X1(3) As String
Public Slit_X2(3) As String
Public AverageX As Single
Public Slit_W As Single
Public Slit_Sp As Single
Public Num As Byte

Public Ntext As Byte

Sub MaCal()
Form3.Show

End Sub

Sub ShowCal(flag As Boolean)
Dim i As Byte
With Form1
Fori=0Tou
.Label4(i).Visible = flag
.Label5(i).Visible = flag
.Text3(i).Visible = flag
Next i
Fori=0To2
.Label3(i).Visible = flag
Next i
Fori=1To12
.Text2(i- 1).Visible = flag
Next i
.Command1.Visible = flag
.Text1.Visible = Not flag

End With



End Sub

Sub Caluslit()
Wavelength = Val(Form1,Text3(0).Text) * 0.000000001
Distance = Val(Form1.Text3(1).Text) * 0.01
Form1.Text3(1).Text =™
Call CalAverage
If CalSlit = True Then

Call CalSlit_W

End If

End Sub

Sub CalSlit_W()
If AverageX <> 0 Then
Slit_W = 2 * Distance * Wavelength / AverageX
End If

End Sub

Sub CalSlit_S()
If AverageX <> 0 Then
Slit_Sp = Distance * Wavelength / AverageX
End If
End Sub

Sub UplLoadText1()
Dim i As Byte
Form1.Text1.Text=""
With Form1.Text1
Select Case Slit
Case True

.Text = . Text & "Single Slit Diffraction" & vbCrLf & vbCrlLf



Case False
.Text = .Text & "Double Slit Diffraction” & vbCrLf & vbCrLf

End Select
End With
With Form1.Text1

Text = . Text & "Wavelength =" & Format(Wavelength / 0.000000001, "0.0") & " nm" + vbCrlLf &

vbCrLf
.Text = .Text & "Distance =" &Format(Distance/0.01, "0:.0") & " cm" + vbCrLf + vbCrLf

End With

Form1.Text1 = Form1.Text1 &"Num" &" X1(mm)" &"  X2(mm)" & vbCrlLf & vbCrLf
Fori=1To Num
With Form 1. Fext1
Jext ="Text&" "&i&" " & Format(Slit. X1( - 1), "0.000") &" ' " & Format(Slit_X2(i - 1),
"0.000") & vbCrLf & vbCrlLf
End With

Next i

With Form1.Text1
JText = . Text & "Average[X2-X1] =" & Format(AverageX / 0.001, "0.000") & " mm" & vbCrLf &
vbCrlLf
Case True
Text = .Text & "Slit width (b) =" & Format(Slit_W / 0.001, "0.00") &" mm" & vbCrLf
Case False
If CalSlit = True Then
JText = .Text & "Slit width (b) =" & Format(Slit_W / 0.001, "0.00") &" mm" & vbCrLf
Else
Text = .Text & "Slit space (a) =" & Format(Slit_Sp / 0.001, "0.00") & " mm" & vbCrLf
End If
End Select
End With
End Sub



Sub CalAverage()
Dim i As Byte
Dim t As Byte
Dim total As Single
Fori=1To12
With Form1.Text2(i- 1)
Select Case iMod 3
Case 2
Slit_X1(t) = .Text
Jext ="
Case 0
Slit_X2(t) = .Text
Jext="
t=t+1
End Select
End With
Next i
Num =0
Fori=0To3
If Slit_X1() <>" Then
If Slit_X2()) <>" Then
total = total +Abs(Val(Slit-X2(i)) - Val(Slit_X1(i)))
Num = Num + 1
End If
AverageX = (total / Num) * 0.001
End If
Next i

End Sub

Modules MainCall ‘#auyinnisfssiaiugiinend
Sub MaCall()
Com=0

With Form1.Toolbar1.Buttons(1)



If .MixedState = False Then
.MixedState = True
Call MsConnect
Else
.MixedState = False
Call MsClose
Form1.StatusBar1.Panels(2).Text = "Disconnected"
Form1.Toolbar1.Buttons(2).Enabled = False
End If
End With
End Sub

Sub MsConnect()
With Form1.Timer1
Flagtimert = 1
.Enabled = True
Interval =500
End With
End Sub
Sub MsChkConnect()
On Error GoTo Err
Call MsClose
With Form1.MSComm?1
Com = Com +1
.CommPort = Com
End With
With Form1.ProgressBar
Visible = True
Value = Com
End With
Call MsOpen
Call MsSend("1")
Exit Sub
Err:



With Form1.ProgressBar1
Value = Com - 1
End With
Resume Next
End Sub
Sub MsOpen()
On Error GoTo Err
With Form1.MSComm?1
.PortOpen = True
Exit Sub
Err
Select Case Err.Number
Case comPortlnvalid
Flagtimert =0
With Form1. ProgressBar
\Visible = False
End With
MsgBox "Unable to Connected", , "Call*
Form1.Toolbar1.Buttons(1).MixedState = False
End Select
Resume Next
End With

End Sub

Sub MsSend(Send As String)
With Form1.MSComm1
If .PortOpen = True Then
.Output = Send
End If
End With
End Sub

Sub MsClose()

With Form1.MSComm?1



If .PortOpen = True Then
Call MsSend("2")
.PortOpen = False
End If
End With
End Sub
Modules MainOpen mu“fnmﬂ%%aﬂﬁ' Tunnly
Sub MaOpen()
Dim i As Byte
Dim tmp As String
Dim Cancel As Boolean

On Error GoTo ErrHandler

Cancel = False
With Form1.CommonDialog1
.CancelError = True
Filter ="Text File (*.txt) [ txt'
.ShowOpen
Form1.Text1.Text ="
If Not Canceli[hen
Open .FileName For Input As #1
Do Until tmp = "Data"
Line Input #1, tmp
With Form1.Text1
JText = .Text + tmp + vbCrLf
End With
Loop
tmp ="
Fori=0 To NScan
Line Input #1, tmp
ValueX(i) = Val(Mid(tmp, 1, 6))
ValueY(i) = Val(Mid(tmp, 7, 4))



Debug.Print ValueX(i); ValueY (i)
tmp ="
Debug.Print ValueY(i)
Next i
Close #1
Call Chart(0, 0, 1.32, 25, 0.132)
Form1.Text1.Visible = True
Form1.Picture2.Visible = True
End If
Exit Sub

ErrHandler:

Cancel = True
Resume Next
End If
End With
End Sub

Modules MainProgram ‘dsuslisunsy
Sub MaOpen()

Dim i As Byte

Dim tmp As String

Dim Cancel As Boolean

On Error GoTo ErrHandler

Cancel = False
With Form1.CommonDialog1
.CancelError = True
.Filter = "Text File (*.txt) [*.txt"
.ShowOpen
Form1.Text1.Text =™
If Not Cancel Then
Open .FileName For Input As #1

Do Until tmp = "Data"



Line Input #1, tmp
With Form1.Text1
Jext = .Text + tmp + vbCrLf
End With
Loop
tmp ="
Fori=0 To NScan
Line Input #1, tmp
ValueX(i) = Val(Mid(tmp, 1, 6))
ValueY(i) = Val(Mid(tmp, 7, 4))
Debug.Print ValueX(i); ValueY(i)
tmp =™
Debug.Print ValueY(i)
Next i
Close #1
Call Chart(0, 0, 1.32, 25, 0.132)
Form1.Text1.Visible = True
Form1.Picture2.Visible = True
End If
Exit Sub
ErrHandler:
If Err.Number = cdiCancel Then

Cancel = True

End If
End With

End Sub

Modules MainSave * 231717 ﬂ“ﬁ@gﬂ‘f A
Sub MaSave()

Dim i As Byte

Dim tmp As String

Dim Cancel As Boolean



On Error GoTo ErrHandler
Cancel = False
With Form1.CommonDialog1
.CancelError = True
.Filter = "Text File (*.txt) |*.txt"
.ShowSave
If Not Cancel Then
Fori=0To NScan
s = s + Format(Str(ValueX(i)), "00.000") + Str(ValueY(i)) + vbCrlLf
Next i

Open .FileName For Output As #1

Close #1
End If
Exit Sub
ErrHandler;
[f Err.Number = cdlCancel Then
Cancel = True
Resume Next
End If
End With
End Sub

Sub MaStart()
Form1.Text1.Text ="
Call CirValue
Form1.Text1.Visible = False
Call Chart(Xmin, Ymin, Xscal, Yscal, Mscal)
Form1.Picture2.Visible = True
Form1.Picture2.BackColor = RGB(255, 255, 255)
With Form1.ProgressBar1

.Max = NScan



Min=0

End With

With Form1.Timer1
Flagtimer1 =2
.Interval = 20
.Enabled = True

End With

End Sub

Sub Clrvalue()
Dim i As Byte
Fori=0 To NScan

ValueX(i) =

(e,

ValueY(i) = 0
Next i

End Sub

Sub GetValue(buffer As String)

Dim i As Byte
i = Val(Left(buffer, 4))
ValueX(i) = Format(i * Mscal, "0.000")
ValueY(i) = Val(Right(buffer, 4))
Call PlotValue(ValueX(), ValueY(i), i)
With Form1.ProgressBar1

\Visible = True

Valu

1
aiuo

=
End With
End Sub

Sub PlotValue(X As Single, Y As Integer, i As Byte)
Form1.Picture1.DrawWidth = 4
Form1.Picture1.PSet (X, (Ymax - Y) + Ymin), RGB(Y + 150, 0, 0)
Form1.Picture1.DrawWidth = 1

Form1.Picture1.DrawStyle = 0



Call PlotPic2(, Y)
Ifi>0Then
IfY >0 Then
Form1.Picture1.Line (ValueX(i- 1), (Ymax - ValueY(i - 1)) + Ymin)-(ValueX(i), ((Ymax - ValueY
(i)) +Ymin)), RGB(Y + 150, 0, 0)
End If
End If
End Sub

Sub PlotPic2(i As Byte, Y As Integer)
Form1.Picture2.DrawWidth = Int(35 / (Xscal / Mscal)) + 1
Form1.Picture2.Line (ValueX(i), 0)-(ValueX(i), 1), RGB(Y + 150,-0, 0)
End Sub

Sub UploadPlot()
Dim i As Byte

Fori=0To NScan

Call PlotValue(ValueX(i), ValueY(i), 1)

Next i
End Sub
Module PropertieChart * €2111n 1510 319
Public Xmin As Single, Xmax'As Single
Public Ymin As Integer, Ymax As Integer
Public Xscal As Single, Yscal As Integer

Public Mscal As Single

Sub Chart(X1 As Single, Y1 As Integer, Xs As Single, Ys As Integer, Ms As Single)
Xmin = X1
Xmax = (16 * Xs) + X1
Ymin = Y1
Ymax = (10 * Ys) + Y1
Xscal = Xs
Yscal = Vs

Mscal = Ms



Form1.Picture1.Cls

Form1.Picture2.Cls

Form1.Picture1.Scale (Xmin, Ymin)-(Xmax, Ymax)
Form1.Picture2.Scale (Xmin, 0)-(Xmax, 1)

Call Xaxis_Line

Call Yaxis_Line

Call Xaxis_Label

Call Yaxis_Label

Call UploadPlot

End Sub

Sub Xaxis_Line()
Dim i As Byte
Dim ¢ As Byte
Form1.Picture1.DrawStyle = 2
Fori=1To15
c=3
Ifi=8Then
c34
End If
Form1.PictureT.Line (Xmin + (i* Xscal), Ymin)-(Xmin + (i * Xscal), Ymax), QBColor(c)
Next i

End Sub

Sub Yaxis_Line()
Dim i As Byte
Dim ¢ As Byte
Form1.Picture1.DrawStyle = 2
Fori=1To 9
c=3
Ifi=5Then
c=4
End If

Form1.Picture1.Line (Xmin, Ymin + (i * Yscal))-(Xmax, Ymin + (i * Yscal)), QBColor(c)



Next i

End Sub

Sub Xaxis_Label()
Dimi As Byte
Fori=0To 16
With Form1.Label1(i)
Visible = True
.Caption = Format(Xmin + (i * Xscal), "0.00")
.Top = Form1.Picture1.Top + 61
.Left = Form1.Picture1.Left -1 +.(i * 4.35)
End With
Next i

End Sub

Sub Yaxis_Label()
Dim i As Byte
Fori=17 To 27
With Form1.Label1(i)
\Visible = True
.Caption = Ymin + ((i- 17) *Yscal)
.Top = Form1.Picture1.Top +59 -((i -17)-* 6)
.Left = Form1.Picture1.Left -3
End With

Next |

End Sub

Module PropertieForm1 ‘ nuainunsz? Form?

Sub PropForm1()
With Form1
Left=0
Top=0
Width = 12000



.Height = 8700
Form1.Scale (0, 0)-(100, 100)
End With
End Sub

Sub PropPicture1()
With Form1.Picture1
Left=6

.Height = 60
.AutoRedraw = True
End With

End Sub

Sub Proplabeli()
Dim i As Byte
Fori=0To 25
\Visible = False
Alignment =1
AutoSize = True
End With
Next i

End Sub

Sub PropPicture2()
With Form1.Picture2
\Visible = False
.Left = Form1.Picture1.Left
.Top = Form1.Picture1.Top- 5
Width = Form1.Picture1.Width
Height = 4

AutoRedraw = True



.BackColor = RGB(255, 255, 255)

End With

End Sub

Sub Proplabel2()
With Form1.Label?

\Visible = False
Alignment = 2
AutoSize = True

.Top = Form1.Picture1.Height + 20

Sub PropText1()

With Form1=Fext1
\Visible = False
.Top = Form1.Picture1.Top
.Left = Form1.Picture1.Width +7
.Height = Form1.Picture1.Height
Width =20
Jext="

End With

End Sub

Sub PropLabel3()
Dim i As Byte
Fori=0To?2
With Form1.Label3(j)
\Visible = False
Alignment = 2
AutoSize = True
.Top = Form1.Picture1.Top + 20

Select Case |



Case 0
.Left = Form1.Picture1.Width + 8
.Caption = "Num"
Case 1
.Left = Form1.Picture1.Width + 13
.Caption = "X1(mm)"
Case 2
.Left = Form1.Picture1.Width + 19
.Caption = "X2(mm)"
End Select
End With
Next i
End Sub

Sub PropText2()
Dim i As Byte
Dim t As Byte
t=1
Fori=1To 12
With Form1.Text2( - 1)
\Visible = False
.Top = Form1.Picture1.Top +20 + (t * 5)
Alignment = 2
MaxLength =6
Width =5
Jext="
Select Case i Mod 3
Case 1
Width =3
.Left = Form1.Picture1.Width + 8.8
Jext =t
Case 2
.Left = Form1.Picture1.Width + 13

Case 0

' Label3(0)

' Label3(1)

' Label3(2)



.Left = Form1.Picture1.Width + 19
t=t+1
End Select
End With
Next i

End Sub

Sub PropTimer1()
With Form1.Timer1
.Enabled = False
End With
End Sub

Sub PropMscomm1()
With Form1.MSComm1
.CommPort =1
.RThreshold = 1
End With
End Sub

Sub PropStatusBar1()

With Form1.StatusBar1
.Panels(1).Width = 6
.Panels(1).Alignment = sbrCenter
.Panels(2).Width = 12
.Panels(2).Alignment = sbrCenter
.Panels(2).Text = "Disconnected"

End With

End Sub

Sub PropProgressBar1()
With Form1.ProgressBar1
\Visible = False

.Top = Form1.Picture1.Height + 35.8



.Left = Form1.Picture1.Left + 13
Height =3.2
Width = 40
Min=0
Max =2
End With
End Sub

Sub Propl.abel4()
Dim i As Byte
Fori=0To1
With Form1.Label4(i)
Visible/~ False
Alignment =0
AutoSize = True
.Left =Form1.Picture1.Width + 8
.Top =Form1.Picture1.Too + (i * 9)
Ifi=0Then
.Caption = "Light wavelength"
Else
.Caption ="On a screen at distance"
End If
End With
Nexti

End Sub

Sub PropLabel5()
Dim i As Byte
Fori=0To1
With Form1.Label5(i)
\Visible = False
Alignment =0
AutoSize = True

.Left = Form1.Picture1.Width + 15



.Top = Form1.Picture1.Top +5 + (i * 9)
Ifi =0 Then
.Caption = "nm"
Else
.Caption ="cm"
End If
End With

Next |

End Sub

Sub PropText3()
Dim i As Byte
Fori=0To1
With Form1.Text3(i)

Visible = False
Alignment = 2
Left =Form1.Picture1.Width + 8
.Top = Form1.Picture1.Top +4 + (i* 9)
Width =6
.MaxlLength =6

Ifi =0 Ther

=3

Text ="632.8"
Else
Jext="
End If
End With
Next i

End Sub

Sub PropCommand1()
With Form1.Command1
\Visible = False

.Left = Form1.Picture1.Width + 13



.Top = Form1.Picture1.Height
.Caption ="OK"
End With
End Sub
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#include <8051i0.h>

#include <8051reg.h>
#include <8051int.n>
#include <8051lcd.c>

#include <8051step.c>

extern register char cputick;

register unsigned char flag,num,flaglcd;

INTERRUPT(_IF0_) button1()
{
num++;
flag = num & 0x01;
delay(100);
asm {
Lbutton

inb P3.2,Lbutton

main()

{
serinit(9600);
num = 0;
i_LCD();
flaglcd = 0x00;
flag = 0x00;
IE |= 0x81;



while(1)

{
showcom();
showlcd();

workcom();

workled();

showlcd()
{
if (flag == 0x01)
{
printicd(® . EGD o o
flag = 0x03;
}
}
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workcom()

{
register unsigned char ch;
if(flag == 0x02)
{
ch = chkchr();
switch(ch)
{
case't
case'2'
case '3’
case'6'
1
}
}

worklcd()

{

register unsigned char ch,va;

if(flag == 0x03)

printf(*Con");
c_step();
break;
P1 1= 0x80;
d_step();
break;
sendcom();
f_step();
break;
i_step();

break;



ch = chkbu();
switch(ch)
{
case 1 : printlcd("USE");
delay(1000);
c_step();

hile (dis < 161)

va = eeread(dis);

sendlcd(dis*132,va);
dis++;

}

if(dis > 160)

{
dis = 0;

}
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break;

1
}
}
chkbu()
{
P1 |= 0x0c;
!
return 0;
!

dij I dl Y o o £ tﬂl = 1 g‘:’ 1 Y o ¥ €Y 14
nansiiluenarsianulidmsumsldnuienisfinwivingu leygnlnhlulduselesdmunise

I P~ &L a & v agvw & Y Y a = v & A ° ]
lquﬂiﬂﬂ,@ﬂ MU @ﬂmﬂ%qmmlﬂﬂﬂuﬂa%u@%q LLa%@E’NEJ'NENﬂQLC\]'VUENL@ﬂﬁqinﬂﬂiqmuﬂﬁliuqlﬂi%



register unsigned char ACCU ,bufferX[5],bufferY[4];

register unsigned int tmp;

asm_equ()
[
asm "E EQU P3.5";

asm "RS EQU P3.4"

}
pulseE()
{
asm{
SEFRE
NOP
CTHE
!
}

pause(int j)
{
register unsigned int i;

for (i =0;i<j;i++);

LCDWI(char ¢) /* write instruction to instruction register */
{
ACCU = c; /* use ACCU for interfacing to Assembly */



MOV A,ACCU /* copy ACCU to accumulator */
CLR RS /* RS = 0 instruction register */

CLRE

MOV P1,A /* put high nibble first */

SETBE

NOP

CLRE

MOV AACCU

SWAP A /* swap high and low nibble */

MOV P1,A /* then followed with low nibble */

SETB&
NOP
CLRE
!
pause(1);

LCDWD(char c¢) /* write data to data register */
{
ACCU =c; #* use ACCU for interfacing to Assembly */
asm {
MOV A,ACCU
SETB RS /* write data */
CLRE
MOV P1,A /* similarly put high nibble first */
SETBE
NOP
CLRE



SWAP A

MOQV P1 A /* then followed with low nibble */

SETB E
NOP
CLRE
}
pause(1);

i_LCD()/*initialize LCD in-accordance with HD44780-4-bit mode*/
{

asm" CLR RS;

asm" CLR E"

P1 =0x30;

pulseF();

delay(10);

pulseE();

delay(1);

pulseE();

delay(1);

P1 = 0x20;

pulsek();

pulseF();

pulseE();

LCDWI(0x28); // set 4-bit bus, 1/16 line, 5*7 dots

LCDWI(0x0c); // on display,off cursor, no blink

LCDWI(0x06); // entry mode DDRAM auto address increment

LCDWI(1); // clear display

delay(5);



print_LCD(char a,char *s)

{
LCDWI(a); // send address first
while(*s '= 0) // if not found end of string
LCDWD(*s++); // write to data register and increment pointer
}
printicd(char *s)
|
register unsigned int i;
i=0;
print_LCD(0x80," %
print- L CD(0xc0," =
LCDWI(0x80);
while(*s != 0)
{
i+ +
if (i==29)
LCDWI(0xc0);
LCDWD(*s++);
}
}

sendlcd(unsigned int x ,unsigned char y)
{

bufferX[0] = (x/10000) + 48;

tmp = x%10000;



bufferX[1] = (tmp/1000)+ 48;
tmp = tmp%1000;
bufferX[2] = (tmp/100) +48;
tmp = tmp%100;

bufferX[3] = (tmp/10) +48;

bufferX[4] = (tmp%10) + 48;

bufferY[0] = (y/100) +48;
tmp = y%100;

bufferY[1] = (tmp/10) +48;
bufferY[2] = (tmp%10) + 48;
L CDWI(0x80);
LCDWD('X');

LCDWD('=");
LCDWD(bufferX[0]):
LCDWD(bufferX[11);
LCDWD(".");
LCDWD(bufferX[2]);
LCDWD(bufferX[31);

LCDWD(bufferX[4]);

LCDWI(0xcO);
LCDWD(" *);
LCDWD('Y");
LCDWD('=");
LCDWD(bufferY[0]):
LCDWD(bufferY[1]);

LCDWD(bufferY[2]);



8051step.c * NMINNNLABILALHAS
unsigned char step[8]={0x80,0xc0,0x40,0x60,0x20,0x30,0x10,0x90};

register unsigned int dis;

c_step()

{
P1 &= Ox7f;
dis = 0;

}

d_step()

{
P1 1= 0x80;
istep();

]

sendcom()

{

register unsigned char¢;
¢ = adc0804();

printf("%4u%4u",dis,c);

f_step()

if (dis < 161)
{
P1 ~= 0x80;

dis ++;



P2 = step[(dis&0x07)];

}

if (dis > 160)

{
printf"End  ");
P1 &= OXTf;

i_step()
{
while(dis > 0)
{
b_step();
delay(10);
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}
adc0804()
{

asm

{

CLR P23

Toon
!
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Features

Compatible with MCS-51™ Products

8K Bytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles
Fully Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable I/O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Programmable Serial Channel
Low-power Idle and Power-down Modes

Description

The AT89C52 is a low-power, high-performance CMQS 8-bit microcomputer with 8K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel’s high-density nonvolatile memory technology and is
compatible with the industry-standard 80C51 and 80C52 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer
which provides a highly-flexible and cost-effective solution to many embedded control
applications.
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8-bit
Microcontroller
with 8K Bytes
Flash
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November 1999

National Semiconductor

ADC0801/ADC0802/ADC0803/ADC0804/ADC0805
8-Bit yP Compatible A/D Converters

General Description

The ADC0801, ADCO0802, ADC0803, ADC0804 and
ADC0805 are CMOS 8-bit successive approximation A/D
converters that use a differential potentiometric
ladder — similar to the 256R products. These converters are
designed to allow operation with the NSC800 and INS8080A
derivative control bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or 1/O ports to the microprocessor and no interfac-
ing legic is needed.

Differential analog voltage inputs allow increasing the
common-mede rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can be
adjusted to allow encoding any smaller analog voltage span
to the full 8 bits of resolution.

a Differential analog voltage inputs

Logic inputs and outputs meet both MOS and TTL
voltage level specifications

8 Works with 2.5V (LM336) voltage reference

® On-chip clock generator

® OV {o 5V analog input voltage range with single 5V
supply

B No zero adjust required

m (.3" standard width 20-pin DIP package

® 20-pin molded chip carrier or small outline package

® Operates ratiometrically or with 5 Vpe, 2.5 Ve, or

analog span adjusted voltage reference

Key Specifications

B Resolution 8 bits
B Total error +141L.SB, £2 LSB and +1 LSB
Features ® Conversion time 100 ps
m Compatible with 8080 uP derivatives — no interfacing
logic needed - access time - 135 ns
B Easy interface to all microprocessors, or operates “stand
alone”
Connection Diagram
ADC080X
Dualk-In-Line and Small Outline (SO} Packages
51 20f=Yco (OR Vper)
=12 19}=CLKR
Ww—3 18}—DBO (LSB)
CLKIN=—]4 17j=D8B1
INTR =45 16f==DB2
'O [ 15083
Vin(=)—47 14f—DB4
AGND—{8 13f~DBS
Veer/29 12§—08B6
DGND=10 11§~DB7 (MSB)
DS005671-30
See Ordering Information
Ordering Information
TEMP RANGE 0°CTO70C 0°C TO70°C -40°C TO +85°C
1/, Bit Adjusted ADCO0801LCN
ERROR 14 Bit Unadjusted ADC0802LCWM ADCO0802LCN
14 Bit Adjusted ADCO0803LCN
+1Bit Unadjusted ADCQ804LCWM ADCO0804LCN ADCO0805LCN/ADC0804LCJ
PACKAGE OUTLINE M20B— Small N20A — Molded DIP
Outline

TRI-STATE® is a of National Corp.
Z-80% Is a registered trademark of Zilog Corp.

© 1999 National Semiconductor Corporation DS005671

www.national.com
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ADC0801/ADC0802/ADC0803/ADC0804/ADCO0805

Functional Description (continued)
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FIGURE 9. Basic A/D Tester

For a higher speed test system, or to obtain plotted data, a
digital-to-analog converter is needed for the test set-up. An
accurate 10-bit DAC can serve as the precision voltage
source for the A/D. Errors of the A/D under test can be ex-
pressed as either analog voltages or differences in 2 digital
words.

A basic A/D tester that uses a DAC and provides the error as
an analog output voltage is shown in Figure 8. The 2 op
amps can be eliminated if a lab DVM with a numerical sub-
traction feature is available to read the difference voltage,
“A—C”, directly. The analog input voltage can be supplied by
a low frequency ramp generator and an X-Y plotter can be
used to provide analog error (Y axis) versus analog input (X
axis).

For operation with a microprocessor or a computer-based
test system, it is more convenient to present the errors digi-
tally. This can be done with the circuit of Figure 11, where the
output code transitions can be detected as the 10-bit DAC is
incremented. This provides 4 LSB steps for the 8-bit A/D un-
der test. If the results of this test are automatically plotted
with the analog input on the X axis and the error (in LSB's)
as the Y axis, a useful transfer function of the A/D under test
results. For acceptance testing, the plot is not necessary and
the testing speed can be increased by establishing internal
limits on the allowed error for each code.

4.0 MICROPROCESSOR INTERFACING

To dicuss the interface with 8080A and 6800 microproces-
sors, a common sample subroutine structure is used. The
microprocessor starts the A/D, reads and stores the results
of 16 successive conversions, then returns to the user’s pro-
gram. The 16 data bytes are stored in 16 successive
memory locations. All Data and Addresses will be given in
hexadecimal form. Software and hardware details are pro-
vided separately for each type of microprocessor.

4.1 Interfacing 8080 Microprocessor Derivatives {8048,
8085)

This converter has been designed to directly interface with
derivatives of the 8080 microprocessor. The A/D can be
mapped into memory space (using standard memory ad-
dress decoding for CS and the MEMR and MEMW strobes)
or it can be controlled as an I/O device by using the /O R
and /O W strobes and decoding the address bits AO — A7
(or address bits A8 — A15 as they will contain the same 8-bit
address information) to obtain the CS input. Using the I/O
space provides 256 additional addresses and may allow a
simpler 8-bit address decoder but the data can only be input
to the accumulator. To make use of the additional memory
reference instructions, the A/D should be mapped into
memory space. An example of an A/D in I/O space is shown
in Figure 12.

www.national.com
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B DA ﬂS’ DS275
ﬂ= ssum!:?:!fmn Line-Powered RS-232 Transceiver Chip

www.dalsemi.com

FEATURES PIN ASSIGNMENT
* Low-power serial transmitter/receiver for Riaiir [} 1 8 [] Ve
battery-backed systems
2 . ; Vorv [ 2 7 ] RXin
= Transmitter steals power from receive signal ™n [] 3 6 []NC
line to save power
= Ultra-low static current, even when connected GND [] 4 5[] TXour
to RS-232-E port DS275 8-Pin DIP (300-mil)
=  Variable transmitter level from +5 to +12 DS275 8-Pin SOIC (150-mil)
volts
= Compatible with RS-232-E signals RX&”&E é i;‘ g\N/%C
= Available in 8-pin, 150 mil wide SOIC Vorv 13 12 CINC
package (DS275S) TT(.CE z; i (1) gsém
= Low-power CMOS do =M o FING
GND[]7 8 [Tk
ORDERING INFORMATION S oM
DS275 8-pin DIP
DS2758 8-pin SOIC PIN DESCRIPTION
DS275E 14-pin TSSOP RXour - RS-232 Receiver Output
Vbrv - Transmit driver +V
TXiN - RS-232 Driver Input
GND - System Ground (0V)
TXour = RS-232 Driver Qutput
NC - No Connection
RXn - RS-232 Receive Input
Vce -System Logic Supply (+5V)
DESCRIPTION

The DS275 Line-Powered RS-232 Transceiver Chip is a CMOS device that provides a low-cost, very
low-power interface to RS-232 serial ports. The receiver input translates RS-232 signal levels to common
CMOS/TTL levels. The transmitter employs a unique circuit which steals current from the receive RS-
232 signal when that signal is in a negative state (marking). Since most serial communication ports
remain in a negative state statically, using the receive signal for negative power greatly reduces the
DS275’s static power consumption. This feature is especially important for battery-powered systems such
as laptop computers, remote sensors, and portable medical instruments. During an actual communication
session, the DS275’s transmitter will use system power (5-12 volts) for positive transitions while still
employing the receive signal for negative transitions.

1of8 112299



(N7 SGS-THOMSON ULN2001A-ULN2002A
Y4 TCROELECTRONES ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

= SEVENDARLINGTONS PER PACKAGE

s OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

= OUTPUT VOLTAGE 50V

= INTEGRAL SUPPRESSION DIODES FOR IN-

DUCTIVE LOADS
= OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT i
e TTL/CMOS/PMOS/IDTL COMPATIBLEINPUTS
= INPUTS PINNED OPPOSITE QUTPUTS TO ORDERING NUMBERS: ULN2001A/2A/3A/4A

SIMPLIFY LAYOQUT

ORDERING NUMBERS: ULN2001DRD/3DMAD
DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004Aare high voltage, high current darlington
arrays each containing seven open collector dar-  PIN CONNECTION
lington pairs with common emitters. Each channelis
rated at 500mA and can withstand peak curents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputsto simplify board layout.

Thefour versions interface to all common logicfami-
lies :

ULN2001A | General Purpose, DTL, TTL, PMOS, N 3 3l
CMOS 4
ULN2002A 14-25v PMOS

ULN2003A | 5V TTL, CMOS

18 OuY 1

15 ouT 2

e oOuT 3

s out 4

ULN2004A | 6-15V CMOS, PMOS N5 s h2 outr s
Theseversatile devices are usefulfor driving a wide - :
range of loads including solenocids, relays DC mo- NS § gL ol
tors, LED displays filament lamps, thermal print- i
headsand high power buffers. N7 T 10 ouT 7
The ULN2001A/2002A/2003Aand 2004A are sup-

L : . . ; ; MON FREE

plied in 16 pin plastic DIP packages with a copper GND B 112 SREEUNG DIO0ES
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16} as S-187741

ULN2001D/2002D/2003D/2004D.

January 1997 1/8
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INTERFACE PIN ASSIGNMENT

PIN NO. | PIN OUT DESCRIPTION
1 Vs Ground
2 Vip Logic Circuit Power Supply
3 Vo Power Supply For LCD Panel
4 RS Data/ Instruction Register Select
§ R/W Read/ Write Select
6 E Enable Signal
7 DBO0
| | 3-State I/O Data Bus
14 DB7
15 BKI.1 | Power Supply for Backlight. See JUMPER EXPLANATION below.
100V/400Hz AC for EL, 4.2V or 120~180mA DC for LED backlight
16 BKL2 | pon’t care if no backlight
JUMPER EXPLANATION

1. JP2 and JP3 are both short: Pin15 is short with pin2 and pin16 is short with pinl. Backlight
powered up via Vi, (pin2) and Vg(pinl). Customer does not need to supply power to pinl5
and pinlé6.

2. JP2 short and JP3 open: Pin 15 is short with Pin2 and pin16 is NOT short with pinl. Backlight
is powered with Vi, (same as logic circuit) and customer should keep pin 15 floating or
connected to V.. Customer could control the backlight independently ON or OFF with pinl6
LorH.

3. JP2 open and JP3 short: Pin 15 is NOT short with pin 2 and pin16 is short with pinl. Backlight

is common VSS with logic and customer should keep pinl6 floating or connected to GND
(Vss). Customer could control the backlight ON or OFF with pinl5 H or L

4. JP2 and JP3 are both open: The backlight is fully independent with the logic, control the
backlight via pin15/pin16 or A/K.

5. J1 short: Bezel and screw holes connected to GND. J1 open: Bezel and screw holes floating

6. Never change the J2 and J3, it may burn off your system.

Note: J1, JP2 and JP3 are #0805 0 ohm resistors on the rear side of the PCB.
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MicrOCHI>

241L.C16B

16K 2.5V CMOS Serial EEPROM

FEATURES

+ Single supply with operation down to 2.5V
+ Low power CMOS technalogy
- 1 mA active current typical
- 10 pA standby current typical at 5.5V
- 5 pAstandby current typical at 3.0V
+ Organized as 8 blocks of 256 bytes {8 x 256 x 8}
= Two wire serial interface bus, FC™ compatible
« Schmitt trigger, filtered inputs for noise suppres-
sion
« Output slope control to eliminate ground bounce
» 100 kHz (2.5V) and 400 kHz (5V) compatibility
« Self-timed write cycle (including auto-erase)
» Page-write buffer for up fo 18 bytes
» 2 ms typical write cycle time for page-write
« Hardware write protect for entire memory
+ Can be operated as a serial ROM
« Factory programming (QTP} available
+ ESD protection > 4,000V
> 10,000,000 ERASEWRITE cycles guaranteed
+ Data retention > 200 years
» 8 pin DIP, 8-lead or 14-lead SOIC packages
» Available for extended temperature ranges
- Commercial: 0'Cto+70°C
- Industrial. -40°C to +85°C

DESCRIPTION

The Microchip Technology Inc. 24L.C16B is a 16K bit
Electrically Erasable PROM. The device is organized
as 8 blocks of 256 x 8 bit memory with a two wire serial
interface. Low voltage design permits operalion down
to 2.5 volis with standby and active currents of only §
pA and 1 mA respectively. The 24LC16B also has a
page-write capability for up to 16 bytes of data. The
24L.C16B is available in the standard 8-pin DIP and
both 8-lead and 14-lead surface mount SOIC pack-
ages.

12C is a trademark of Philips Corporation

© 1995 Microchip Technology Inc.
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