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ABSTRACT

This project is to present the automatic saline level detecting system using strain gauge as the

sensing unit and the microcontroller as the processing unit. The measured results will be

transferred to monitoring via wireless system using ZigBee module. The processing program is

made by Visual Basic 2010.
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212 A Zigbee
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mssudedoyad  1ndiawed 91190 yatdsvasnmine I amsoadisszuniiGenh
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1. 6A0A 2.4 Ghz 3 16 Feadayann Sas15udadoya 250 Kbps
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3. 61UAD 868 Ghz 1 1 Fesdaanal Sas1udadoya 20 Kbps
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390 Farzoyanal@l¥5u gamnnTsy (Industial) Inerenaas (Scientific) 0% N19ATLNNG
(Medical) 523131 ISM)

2. fiewermalidenl¥Mateuuy Ao 11Uy Chip Ant, Whip Ant , UFL con , RPSMA con

3. Supply Voltage ’e’)gl:“ﬁ 2.8-3.4V

4. Power Down Current < 10uA

5.1 RF data rate agjﬁ 250 Kbps (Hludmves dyanaiideineinis)
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7/ r‘fJu Spread Spectrum %¥ia DSSS (Direct Sequence)

8. MINMUA addressing UAIAUANBULAD FMUA PAN ID S5 UIAT0U18H11e 9

YA Channel 1AZ N1YUA address YDULAAZAQ
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parameters ideal General purpose | High speed Low noise
741 715 5534
Open-loop voltage gain A, | ©° 1x10° 3x10" 1x10°
Input offset voltage V 0 2 mV 10 mV S5mV
Input offset current I 0 20nA 250 nA 300 nA
Out impedance Z_, 0 75 Q) 75 C) 0.3 Q)
Input impedance Z, > 2MQ) 1 MQ 100 k()
Bandwidth BW 1Mz 65 MHz 10 MHz
Slew rate SR = 0.7 V/ms 100 V/ms 13 V/ms
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RAZANINREY - gt [ § 37 {] ~——am REL
RAZANIMUTS st [ 5 35 | me—e RBHUPGH
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RASANGSE w0 7 = 34 ] w— REt
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RE1ATR/ANG ~—a[0 g « 32 [ e Y11
REICSANT -—am [ 10 B osiQe—uws
Witi—— 3 1 8 30— rorpzer
ves. w12 & 20 []ee—e ROGPSPE
OSTHCLKIN = [T 49 6 23 [] w—e- ROGPEPS
DEC2OURCUT wpme [ 34 & 27 e RO3PSPY
ROGTICEOTICK! a3 15 25 ] “ste RSTRXDT
16 25 ] ~a-—ow ROGTXOK
57 24 ] w—a RCKEOC
REOASCKACL e[ 13 23 {] ~—e RCHSOIUSDA
ROGPEPS gt [F 40 22 {] st ROGPEPY
ROIPEPT e [ 20 21 {] e ROZFSP2
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1. MCLR/Vpp : Master Clear (Reset) Input/Programming Voltage Input NIUUN Ju
= 4 Sy o a ¢ = o Y
13L¥9 (Reset) Lll@“lﬂullﬂi‘ﬂﬁﬂﬂﬂ 0 "luimﬂauimamanzﬂcm LAgNMIvIm
< v @ o @ o o A v °
Wunsudyanusunsau yazmtunn Tlsunsuamien Nuiives

TulasaouInsamos

e = o ¥ Ad ny
2. VDD : Positive Supply (+2.00 V 014 +5.5 V) finihntuan llifosves
d
lulasnouInsaans
o v &g s
3. VSS : Ground i uvIng 1y
4. OSCI1/CLKIN : Oscillator Crystal Input / External Clock Source Input
5. OSC2/CLKOUT : Oscillator Crystal Output / External Clock Source Output
7 o S| J = e :
6. RAO—RAS : Wo3A A 131191 6 U1 IUNBIAUUVFTDINANII (Bidirectional I/O
< > — ¢ 7 =
Port) (1]u lans wesnduwa wazie1naldlunsdwazSudoya
o Ao a I o a kY
7. RBO-RB7 : Wo3@ B U111 8 11 4114 8 Ua 1TuUnosauuy doenmnie 15 1ums
Y v
daazSudoya wennndivsnduihmihniudyaiaduwannnmsdumes s
(Interrupt) NN DAAY
4 o I~ o a 9 1 @
8. RCO-RC7 : WOIAC U311 8 v ilunesauvuuaesnana 1¥lumsaauaz sy
9y
R
.4 Ao a I~f 4 a 9
9. RDO-RD7 : W3 A 131U 8 11 U9 8 1n 1Wunesauuuaoanane g lums
dwaz5udoya
¢ o < o = v ' >
10. REO-RE7 : Woin E Ui1u2u 3 11 1Unosaluudeenani1e 19 lunsaaassy

vy
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Public Class main

Public Shared inttime As Integer = 0

") = ) Y]
'alsnazaesldnana

Public Shared reciv As String AN VNI INXbee

Public Shared sname(1) As String

Public Shared em(1) As String 'comment
Public Shared min(1) As String

Public Shared max(1) As String

Public Shared full(1) As String

Public Shared unit(1) As String "Yi1e
Public Shared st(1) As String '1%152’,‘]4 status
Public Shared rmt(1) As Boolean 'MSIVADUATIING 1UN

Public Shared alarmenable(1) As Boolean
Public Shared ydate(1) As Date
Public Shared ytime(1) As Date
Public Shared rdate(1) As Date

Public Shared rtime(1) As Date

Public Shared alertenable(1, 4) As Boolean

Public Shared y(1, 4) As String WMo
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Public Shared r(1, 4) As String JToN
" <4 1 o et W A 1 Y A
Public Shared numalert(4) As Integer TNUAIUDNAINUIUA DU (alert) 1TU LIAAUADUY =

alertenable(num,0) , udufoudTinm = alertenable(num,1)

Public Shared num As Integer = 0 ’La"llwum@'ag’(sensorarray) (1 wuwa§ A 1=
sensorarray(1)
Public Shared value(1, 10) As String MVINYULEDS

Public Shared valuebatt(1) As Integer RIIE

Public Shared sfname As String ldide

Public Shared volumn As Integer 'TEAULHYY

Public Shared cnt As Integer=1_"l4iuan

Public Shared sum As String THlumsfmausiarate

Public Shared plays As AudioPlayMode !

Public Shared connectport As Boolean = False

Public Shared valueport As String

Public Shared returnStr As String=""

Delegate Sub SetTextCallback(ByVal [text] As String) 'Added to prevent threading errors

during receiveing of data

Dim frmss As New ss()
Dim frmst As New st()

Dim frmse As New frmMain()



Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles MyBase.Load

sname(0) = "‘?;E)bl\‘l"
cm(0) = "comment"
ydate(0) = Now()
ytime(0) = Now()
rdate(0) = Now()

rtime(0) = Now()

sname(1) = "tester"

cm(1) = "NAFDUNTTII UGG sadsmTdnavesTsunsy Tnof muasa e
full(1) ="10000"

unit(1) = "He"

ydate(1) = Now()

ytime(1) = Now()

rdate(1) = Now()

rtime(1) = Now()

sthame = "C:\For Project\message.wav"

'My.Computer. Audio.Play(sfname, AudioPlayMode.WaitToComplete)

1

A s
'ATIVAOUYONDIA

' Show all available COM ports.
For Each sp As String In My.Computer.Ports.SerialPortNames
PortBox1.Items. Add(sp)

Next

End Sub

49



'éWuf‘i"Iserialport

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles Button3.Click

tester.Checked = False

If connectport = False Then
connectport = True
tester.Visible = False

Else
connectport = False
tester.Visible = True

End If

If connectport = True Then

TextBox10.Visible = True

SerialPortl.PortName = PortBox1.SelectedItem

port at startup

SerialPortl.BaudRate = 9600

'Other Serial Port Property

SerialPort1.Parity = IO.Ports.Parity.None

SerialPort].StopBits = 10.Ports.StopBits.One

SerialPortl.DataBits = 8

SerialPort1.Open()

Else
TextBox10.Visible = False

SerialPort1.Close()

End If

‘Set Baud rate to the selected value on

'‘Open our serial port

'Close our Serial Port

50
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End Sub

'nATLH 5
Private Sub refreshbutton_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles refreshbutton.Click

Timerl.Enabled = False

Timerl.Enabled = True

End Sub
'NAsound
Private Sub sound_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles sound.Click

frmss.ShowDialog()

End Sub
"timer
Private Sub Timerl_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timerl1.Tick
'----progressbar----
Static pgbcount As Integer= 0
pgbcount += 1
If pgbcount = 2 Then
pgbcount =0
End If

pgb.Value = pgbcount * 100

- BALIAT -
datenow.Text = Date.Today

timenow.Text = TimeOfDay
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cnt+=1
Ifent < 11 Then
Buttonl.Text = cnt.ToString
Else
Buttonl.Text="1"
cnt=1
'"Timerl.Enabled = False
"Timerl.Enabled = True

End If

- IV LT soundsetting -----

Labell.Text = sfname

T
If tester.Checked = True Or main.connectport = True Then
If tester.Checked = True Then
value(num, cnt) = testbox.Value
Else
If TextBox10.Text.StartsWith("r") Then
rmt(num) = True
TextBox11.Text ="lnsnan"
reciv = TextBox10.Text.Remove(0, 1)
Else
reciv = TextBox10.Text
TextBox11.Text = "laifuiilasnaiae”
End If
If reciv.Length > 10 Then
Dim s() As String = reciv.Split("z")
reciv =s(1)
End If

If reciv.StartsWith(" ") Then
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reciv = reciv.Replace(" ", "0")
Elself reciv ="" Then

cnt =1

reciv ="0"
End If

value(num, cnt) = reciv
End If
TextBox12.Text = value(num, cnt)

TextBox13.Text = sum

tname. Text = sname(num)

tvalue.Text = value(num, cnt)

tm.Text = full(num) & " " & unit(num)

tv.Text = ((value(num, cnt) - min(num)) / (max(num) - min(num))) * full(num) & " " &
unit(num)

tp.Text = ((value(num, cnt) - min(num)) / (max(num) - min(num))) * 100 & " %"

Dim i As Integer

sum =0
Fori=1To 10
Ifi < cnt Then

sum += (value(num, 1) - value(num, cnt)) / (cnt - i)
Elselfi> cnt Then
sum += (value(num, i) - value(num, cnt)) / (10 - (i - cnt))
End If
Next
i=1

tr.Text = ((sum/9)/ (max(num) - min(num))) * full(num) & " " & unit(num) & "/AUIN"

If main.alarmenable(1) = True Then
tt. Text = main.ydate(main.num).Date. ToShortDateString & " " &

main.ytime(main.num).TimeOfDay.ToString



Else

tt. Text = " liain1s g1

End If

tcm.Text = cm(1)

value(1, cnt) = testbox. Value

End If

- dyaa W

Dim nred, nyellow, ngreen As Integer
ngreen = sname.GetUpperBound(0) + 1
nyellow = 0

nred =0

Fori=0To 1
tst. Text=""
If alertenable(i, 0) = True Then
Ifx(i, 0)> ((value(i, ent) - min(i)) / (max(i) - min(i))) * 100 Then
nred +=1
tst. Text +="%,"
Elself y(i, 0) > ((value(i, cnt) - min(i)) / (max(i) - min(i))) * 100 Then
nyellow +=1
tst. Text +="%,"
End If
End If

If alertenable(i, 1) = True Then
If r(i, 1) > ((value(i, cnt) - min(i)) / (max(i) - min(i))) * full(i) Then
nred +=1
tst.Text +="V,"
Elself y(i, 1) > ((value(i, cnt) - min(i)) / (max(i) - min(i))) * full(i) Then

nyellow += 1

54



tst. Text +="V,"
End If

End If

If alertenable(i, 2) = True Then
If r(i, 2) > ((sum / 9) / (max(i) - min(i))) * full(i) Then
nred +=1
tst. Text += "R-,"

Elself y(i, 2) > ((sum /9) / (max(i) - min(i))) * full(Q) Then

nyellow += 1
tst. Text += "R-,"
End If
End If

If alertenable(i, 3) = True Then
If r(i, 3) < ((sum /9) / (max(i) - min(i))) * full(i) Then
nred += 1
tst. Text += "R+,"
Elself y(i, 3) < ((sum/9) / (max(i) - min(i))) * full(i) Then
nyellow += 1
tst. Text +="R+,"
End If
End If

If alertenable(i, 4) = True Then

If r(i, 4) > ((valuebatt(i) - min(i)) / (max(i) - min(i))) * 100 Then

nred +=1

tst.Text +="B,"

Elself y(i, 4) > ((valuebatt(i) - min(i)) / (max(i) - min(i))) * 100 Then

nyellow += 1
tst. Text +="B,"

End If

dalds lai'ld
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End If

If alarmenable(i) = True Then
If main.rdate(i).Date <= Now().Date Then
If main.rtime(i). TimeOfDay <= Now().TimeOfDay Then
nred += 1

tst.Text +="T,"

Elself main.ydate(i).Date <= Now().Date Then
If main.ytime(i). TimeOfDay <= Now().TimeOfDay Then
nyellow += 1
tst. Text +="T,"
End If
End If

Elself main.ydate(i).Date <= Now().Date Then
If main.ytime(i).Time OfDay <= Now().TimeOfDay Then
nyellow += 1
tst.Text +="T,"
End If
End If
End If

If rmt(i) = True Then
nred +=1
tst. Text +="1,"

EndIf

If nred + nyellow > 0 Then
ngreen —= 1

End If

2
'3
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Next
'nred = numred.Text

'nyellow = numyellow. Text

If nred > 0 Then
redlamp. Visible = True
My.Computer.Audio.Play(main.sfname,
Microsoft. VisualBasic. AudioPlayMode.Background)
Else
redlamp. Visible = False
End If

If nyellow > 0 Then
orangelamp. Visible = True
My.Computer.Audio.Play(main.sfname,
Microsoft.VisualBasic.AudioPlayMode.Background)
Else
orangelamp. Visible = False

End If

If nyellow + nred >0 Then
greenlamp.Visible = False
Else
greenlamp.Visible = True
tst. Text += "OK"

End If

numgreen. Text = ngreen
numyellow.Text = nyellow

numred.Text = nred

7
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: MIAUIN

i ﬁ1 % 10 p= ((value-min)/(max-min))*100 & " %"

"w15umen v= ((value-min)/(max-min))*full & " "&unit

' rate 91N = (vilgiu - viodndinountn Y10 & " "&unit&"/AUi"
' rate 910 = ((valuchuanaiausaz3uifi 9 AN/O) (max-min)*full & "

"&unit&"/ A"

End Sub
"NATNIUS
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles Button2.Click

frmst.ShowDialog()

End Sub

Private Sub tester CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles tester.CheckedChanged

If tester.Checked = True Then
testbox. Visible = True
Button3.Visible = False
num = 1

Else
testbox. Visible = False
Button3.Visible = True
num =0

End If

End Sub



59

Private Sub SerialPort]l _DataReceived(ByVal sender As Object, ByVal e As
System.IO.Ports.SerialDataReceivedEventArgs) Handles SerialPortl.DataReceived
ReceivedText(SerialPortl.ReadExisting()) 'Automatically called every time a data is
received at the serialPort

End Sub

Private Sub ReceivedText(ByVal [text] As String)
'compares the ID of the creating Thread to the ID of the calling Thread
If Me.TextBox|1 O.InvokeRequired Then
Dim x As New SetTextCallback(AddressOf ReceivedText)
Me.Invoke(x, New Object() {(text)})
Else
If [text] = "z" Then
Me.TextBox10.Text =""
Else
Me.TextBox10.Text &= [text]
End If
End If

End Sub

Private Sub Button4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button4.Click
Timer2.Enabled = False
frmse.ShowDialog()
End Sub

Pﬁvate Sub Button5_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button5.Click
rmt(num) = True
End Sub
End Class



S 1 4
PNAUT Y

Public Class ss

'Public sfname As String

Dim resp As MsgBoxResult

‘neuden ld
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttonl1.Click
With OpenFileDialog1
If .ShowDialog = DialogResult.OK Then
A o P &
MessageBox.Show("m’E]ﬂvh'\lﬁ" & .FileName, "Open File")
TextBox1.Text = .FileName

End If

End With
End Sub
Y
'MOUNACKLRAD
Private Sub OpenFileDialogl_FileOk(ByVal sender As System.Object, ByVal e As

System.ComponentModel.CancelEventArgs) Handles OpenFileDialogl1.FileOk
End Sub

Private Sub Btnok_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnok.Click
v KXY =y A
resp = MessageBox.Show("i:ﬂJ‘lJ’ﬂz‘uu‘ﬂﬂﬂ!ﬂym’um‘lﬂlmﬂ@ﬂﬂ", "Save change",
MessageBoxButtons.YesNo)
If resp = MsgBoxResult.Yes Then

main.sfname = OpenFileDialog1.FileName
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Hide()
End If

End Sub

Private Sub Btnce_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btncc.Click
= o 2 g Ay 4

resp = MessageBox.Show("‘iz‘UUilzlhlilmi‘uu‘vmﬂjmg‘amm"l‘ilLiJ’f)E)’e]ﬂ", "Not Save
change", MessageBoxButtons.YesNo)

If resp = MsgBoxResult. Yes Then

Hide()
End If

End Sub

Private Sub ss_Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

MyBase.Load
TextBox 1.Text = main.sfname

End Sub
"NAAULTY
Private Sub Button4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles Button4.Click

My.Computer.Audio.Play(main.sfname,
Microsoft. VisualBasic.AudioPlayMode.Background)
End Sub

Private Sub AudioPlayMode()
Throw New NotImplementedException

End Sub



62

End Class

P RYRYota Rt IT

Public Class st

Dim frmco As New co()
Dim frmwt As New wt()

Dim resp As MsgBoxResult

Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click

End Sub

Private Sub st Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load

sname.Text = main.sname(main.num)

comment.Text = main.cm(main.num)

End Sub

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button3.Click
frmco.showdialog()

End Sub

Private Sub Button4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button4.Click
frmwt.ShowDialog()
End Sub
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Private Sub ButtonS_Click(ByVal sender As System.Object, ByVal ¢ As System.EventArgs)
Handles Button5.Click
comment.ReadOnly = False
Button8.Enabled = True
Button8.Visible = True
Button5.Visible = False
Button5.Enabled = False

End Sub

Private Sub Button8_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button8.Click
comment.ReadOnly = True
Button8.Enabled = False
Button8.Visible = False
Button5.Visible = True

ButtonS5.Enabled = True
End Sub

Private Sub Btnok_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnok.Click
resp = MessageBox. Show("s gz iiufindeyadiud luiiooon”, "Save change",
MessageBoxButtons.YesNo)
If resp = MsgBoxResult.Yes Then
main.sname(main.num) = sname. Text
main.cm(main.num) = comment. Text
main.alarmenable(main.num) = alarmcheck.Checked
Hide()
End If

End Sub
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Private Sub Btncc_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles btncc.Click
™ o A Y A v 4
resp = MessageBox.Show("szuvag lufinsiiufindoyaniud luiiioeen”, "Not Save
change", MessageBoxButtons.YesNo)
If resp = MsgBoxResult. Yes Then
Hide()

End If

End Sub

Private Sub CheckBox1 CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles alarmcheck.CheckedChanged

If alarmcheck.Checked = True Then
yalarm.Enabled = True
ralarm.Enabled = True

Else
yalarm.Enabled = False
ralarm.Enabled = False

End If

End Sub

Private Sub Timerl Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Timerl.Tick
Dim p As String
P = ((main.value(main.num, main.cnt) - main.min(main.num)) / (main.max(main.num) -
main.min(main.num))) * 100

Label2.Text=p & " %"

TextBox2.Text = ((main.value(main.num, main.cnt) - main.min(main.num)) /
(main.max(main.num) - main.min(main.num))) * main.full(main.num) & " " &

main.unit(main.num)



65

TextBox3.Text = ((main.sum /9) / (main.max(main.num) - main.min(main.num))) *
main.full(main.num) & " " & main.unit(main.num) & "R

yalarm.Text = main.ydate(main.num).Date. ToShortDateString & " " &
main.ytime(main.num).TimeOfDay.ToString

ralarm.Text = main.rdate(main.num).Date. ToShortDateString & " " &

main.rtime(main.num). TimeOfDay.ToString

Dim nred, nyellow As Integer
nyellow = 0

nred =0

tst.Text=J"

For 1 = main.num To main.num

If main.alertenable(i, 0) = True Then
If main.r(i, 0) > ((main.value(i, main.cnt) - main.min(i)) / (main.max(i) - main.min(i)))
* 100 Then
nred += 1
tst. Text +="%.,"
Elself main.y(i, 0) > ((main.value(i, main.cnt) - main.min(i)) / (main.max(i) -
main.min(i))) * 100 Then
nyellow +=1
tst. Text +="%,"
EndIf

End If

If main.alertenable(i, 1) = True Then
If main.r(i, 1) > ((main.value(i, main.cnt) - main.min(i)) / (main.max(i) - main.min(i)))
* main.full(i) Then
nred += 1

tst.Text +="V,"
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Elself main.y(i, 1) > ((main.value(i, main.cnt) - main.min(i)) / (main.max(i) -
main.min(i))) * main.full(i) Then
nyellow += 1
tst. Text +="V "
End If
End If

If main.alertenable(i, 2) = True Then
If main.r(i, 2) > ((main.sum/9) / (main.max(i) - main.min(i))) * main.full(i) Then
nred += 1
tst.Text += "R-"
ElseIf main.y(i, 2) > ((main.sum / 9) / (main.max(i) - main.min(i))) * main.full(i) Then
nyellow +=1
tst. Text += "R-,"
End If
End If

If main.alertenable(i, 3) = True Then
If main.r(i, 3) < ((main.sum / 9) / (main.max(i) - main.min(i))) * main.full(i) Then
nred += 1
tst.Text +="R+,"
Elself main.y(i, 3) < ((main.sum /9) / (main.max(i) - main.min(i))) * main.full(i) Then
nyellow += 1
tst.Text += "R+,"
End If
End If

If main.alertenable(i, 4) = True Then gale lld
If main.r(i, 4) > ((main.valuebatt(i) - main.min(i)) / (main.max(i) - main.min(i))) * 100
Then
nred += 1

tst.Text +="B,"
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Elself main.y(i, 4) > ((main.valuebatt(i) - main.min(i)) / (main.max(i) - main.min(i))) *

100 Then
nyellow += 1
tst. Text +="B,"
End If
End If

If main.alarmenable(i) = True Then
If main.rdate(i).Date <= Now().Date Then
If main.rtime(i). Time OfDay <= Now().TimeOfDay Then
nred += 1

tst.Text +="T,"

Elself main.ydate(i).Date <= Now().Date Then
If main.ytime(i). TimeOfDay <= Now().TimeOfDay Then
nyellow += 1
tst. Text +="T,"
End If
End If

Elself main.ydate(i).Date <= Now().Date Then
If main.ytime(i). TimeOfDay <= Now().TimeOfDay Then
nyellow += 1
tst.Text +="T,"
End If
End If
End If

Next

4
'AIA1
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If nred > 0 Then
lamp1.ImageLocation = "C:\For Project\red round.gif" |
My.Computer.Audio.Play(main.sfname,
Microsoft. VisualBasic. AudioPlayMode.Background)
Elself nyellow > 0 Then
lamp1.ImageLocation = "C:\For Project\orange round.gif"
My.Computer.Audio.Play(main.sfname,
Microsoft. VisualBasic. AudioPlayMode.Background)
Else
lamp1.ImageLocation = "C:\For Project\green round.gif"
tst. Text ="OK"

End If

If main.rmt(main.num) = True Then
lamp2.ImageLocation = "c:\For Project\red round.gif"
My.Computer.Audio.Play(main.sfhame,
Microsoft. VisualBasic. AudioPlayMode.Background)
Else
lamp2.ImageLocation = "c:\For Project\green round.gif"

End If

----------------- progressbar

If p="NaN" Then
ProgressBar3.Height = 138
Elself p <0 Then
ProgressBar3.Height = 138
Elself p = "Infinity" Then
ProgressBar3.Height = 0
Else
ProgressBar3.Height = 138 - (p * 1.38)

End If



69

TextBox1.Text = main.value(main.num, main.cnt)

If main.rmt(main.num) = True Then
Button2.Visible = True

Else
Button2.Visible = False

End If
End Sub

Private Sub renamel_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles rename1.Click
rename2.Visible = True
rename3.visible = True
renamel.Visible = False
sname.ReadOnly = False

End Sub

Private Sub rename2_Click(ByVal sender As System.Object, ByVal ¢ As System.EventArgs)
Handles rename?2.Click
renamel.Visible = True
rename?2.Visible = False
rename3.Visible = False
sname.ReadOnly = True

main.sname(main.num) = sname.Text

End Sub

Private Sub rename3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles rename3.Click

renamel.Visible = True



rename2.Visible = False
rename3.Visible = False
sname.ReadOnly = True

sname.Text = main.sname(main.num)
End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
main.rmt(main.num) = False
End Sub
End Class

Wihda

Public Class co
Dim resp As MsgBoxResult
Dim maxb As String

Dim minb As String

Private Sub co_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
TextBox1.Text = main.sname(main.num)
TextBox6.Text = main.y(main.num, 0)
TextBox11.Text = main.r(main.num, 0)
TextBox7.Text = main.y(main.num, 1)
TextBox12.Text = main.r(main.num, 1)
TextBox8.Text = main.y(main.num, 2)
TextBox13.Text_= main.r(main.num, 2)
TextBox9.Text = main.y(main.num, 3)
TextBox14.Text = main.r(main.num, 3)
fullbox.Text = main.full(main.num)

unitbox.Text = main.unit(main.num)
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Label4.Text = main.unit(main.num)
Label5.Text = main.unit(main.num) & "
Label6.Text = main.unit(main.num) & "AUIN"
Labell1l.Text = main.value(main.num, main.cnt)
End Sub
Private Sub Btnok_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnok.Click
resp = MessageBox.Show("SS’fU‘lJ%zﬁuﬁﬂ%@y’aﬁLlfaljul“ljtﬁ@@ﬁﬂ", "Save change",
MessageBoxButtons.YesNo)
If resp = MsgBoxResult. Yes Then

main.max(main.num) = maxb
main.min(main.num) = minb
main.full(main.num) = fullbox.Text

main.unit(main.num) = unitbox. Text

main.alertenable(main.num, 0) = CheckBox1.Checked
main.y(main.num, 0) = TextBox6.Text
main.r(main.num, 0) = TextBox11.Text
main.alertenable(main.num, 1) = CheckBox2.Checked
main.y(main.num, 1) = TextBox7.Text
main.r(main.num, 1) = TextBox12.Text
main.alertenable(main.num, 2) = CheckBox3.Checked
main.y(main.num, 2) = TextBox8.Text
main.r(main.num, 2) = TextBox13.Text
main.alertenable(main.num, 3) = CheckBox4.Checked
main.y(main.num, 3) = TextBox9.Text

main.r(main.num, 3) = TextBox14.Text

Hide()
End If
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End Sub

Private Sub Btncc_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btncc.Click
"™ v 2 Y sy A

resp = MessageBox.Show("'iZ‘lJ‘U%vliJiJm‘i‘UuVlﬂ"UmJ”ﬁ‘VlLLf‘Ihl"ULMEJE)E]ﬂ", "Not Save
change", MessageBoxButtons.YesNo)

If resp = MsgBoxResult. Yes Then

Hide()
End If

End Sub

Private Sub GroupBox2_Enter(ByVal sender As System.Object, ByVal ¢ As

System.EventArgs) Handles GroupBox2.Enter

End Sub

Private Sub CheckBox1_CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CheckBox1.CheckedChanged

If CheckBox1.Checked = True Then
TextBox6.Enabled = True
TextBox11.Enabled = True

Else
TextBox6.Enabled = False
TextBox11.Enabled = False

End If

End Sub

Private Sub CheckBox2_CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CheckBox2.CheckedChanged
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If CheckBox2.Checked = True Then
TextBox7.Enabled = True
TextBox12.Enabled = True

Else
TextBox7.Enabled = False
TextBox12.Enabled = False

End If

End Sub

Private Sub CheckBox3 CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CheckBox3.CheckedChanged

If CheckBox3.Checked = True Then
TextBox8.Enabled = True
TextBox13.Enabled = True

Else
TextBox8.Enabled = False
TextBox13.Enabled = False

End If

End Sub

Private Sub CheckBox4 CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CheckBox4.CheckedChanged

If CheckBox4.Checked = True Then
TextBox9.Enabled = True
TextBox14.Enabled = True

Else
TextBox9.Enabled = False
TextBox14.Enabled = False

End If
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End Sub

Private Sub maxbutton_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles maxbutton.Click
maxb = main.value(main.num, main.cnt)
Maxbox.Text = maxb

End Sub

Private Sub minbutton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles minbutton.Click
minb = main.value(main.num, main.cnt)
Minbox.Text = minb

End Sub

Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
If Maxbox.ReadOnly = True Then
Maxbox.ReadOnly = False
maxbutton. Visible = False
Else
Maxbox.ReadOnly = True
maxbutton.Visible = True
maxb = Maxbox.Text
End If
End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
If Minbox.ReadOnly = True Then
Minbox.ReadOnly = False
minbutton. Visible = False

Else
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Minbox.ReadOnly = True
minbﬁtton.Visible =True
minb = Minbox.Text

End If

End Sub
End Class

v
AN
Public Class wt

Dim resp As MsgBoxResult

Private Sub wt_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
TextBox1.Text = main.sname(main.num)
DateTimePickerl.Value = main.ydate(main.num)
DateTimePicker3.Value = main.ytime(main.num)
DateTimePicker2.Value = main.rdate(main.num)

DateTimePicker4.Value = main.rtime(main.num)
End Sub

Private Sub Btnok_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnok.Click
resp = MessageBox.Show("iz‘U‘]J%ﬁuﬁﬂ%ﬂyjﬁﬁuﬁ}qmﬁlﬂﬂﬂﬂ", "Save change",
MessageBoxButtons.YesNo)
If resp = MsgBoxResult. Yes Then
main.ydate(main.num) = DateTimePickerl .Value
main.ytime(main.num) = DateTimePicker3.Value
main.rdate(main.num) = DateTimePicker2.Value

main.rtime(main.num) = DateTimePicker4.Value



Hide()

End If
End Sub

Private Sub Btncc_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btncc.Click
™ o R Y Ay 2

resp = MessageBox.Show(" 52019z lilims tiunindeyaiud luilioasn®, "Not Save
change", MessageBoxButtons.YesNo)

If resp = MsgBoxResult. Yes Then

Hide()
End If

End Sub

End Class
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#include <16877.h>

#device ADC=10

#use delay(clock=20000000)

#fuses HS,NOPROTECT,NOWDT NOBROWNOUT
#include <string.h>

#use rs232(baud=9600,xmit=pin_c6,rcv=pin_c7)

#include <stdlib.h>

void main()

{

intl6 snsr;
intl6 rmt;
ntl6 tst;
set_tris_d(0xFF);
while (TRUE)
{
if (linput(PIN_DO)) {
rmt=1;
}
setup_adc_ports(RAO0_ANALOG);
setup_adc(ADC_CLOCK_INTERNAL);

set_adc_channel(0);

snsr=read_adc();

printf("z");
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delay_ms(10);

if (rmt==1) {

printf{"r");

rmt=0;

¥

printf("%f",snsr * (5.0/1023));
delay ms(999);

}
}

dgj [ dl Y o U ¥ dl = 1 3 1 Y o ¥ 6 v ¥
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A
.1 1ONA3)NBMF1FU Strain gauge

RS 632-124 N11-MA2-120-11 2mm
RS 632-145 N11-MA2-120-23 2mm
RS 632-168 N11-MA5-120-11 5mm
RS 632-180 N11-MA5-120-23 Smm

RS 308-102 N11-FA8-120-11 8mm
RS 308-118 N11-FA8-120-23 8mm

CODES FOR BASIC PATTERNS

N o s
SO

PE C
U X

Z P
b ¢
V4 =

L= ia & a 7
enasgiegilnsadiannyeiing

FOIL STRAIN GAUGES
CAT.NO.3008
5. 1981

FOIL STRAIN GAUGES

AND ACCESSORIES

(TERMINALS ‘CEMENT)

CODES

FOR BASIC PATTERN COMBINATIONS

1 21 31 51
SRR iy il
22 32 ’
+7 %
23

24 34 44
IEAN KS;
35
I
7N\
Y: Yielding type.

=W

For maasurement of large strains ranging ta plastic
sphere. Designed not 1o cause stress concentration at the
point where teads are soldered,

For crack analysis.

Gauge grids are arranged in parallet. Gauge resistance in
creases in the form of stairs when a crack 1akes place
somewhere within the grids.

. For crack propagation detection.

With the lengthy grié of this gauge, tracks propagating
extersively car be sensed,

For application to internal surface of pipes or threaded
holes where gauges are difficult to install.

The test abject is perforated for installation of this gauge
insice. Note howaver that application is considergbly
critical a5 the gouge is likely to ba damaged when
installed or its performance is atfected by air bubbles
intraduced during installation,

Waterproof Moulded Type Strain Gauge

Viny! cable {2 parallel wires of 1 mm. in external dia.,
resp.}) is being connected with strain gauge and the
gauge Is moulded with special Epoxy resins. No special
protaction for waterproofing is necessary after its having
been installed on the test object. This feature can be
applied 10 all versions in Nxx-FA Series, except N34,
N3b and Nb1.-



FEATURES :

Yiagame
LAsLant

Almaost no effect ©

grids are 2ntirely protected.
The gaugss, being fitted with leads, are easy 1o h

»

STANDARD SPECIFICATIONS:

Gauge Lengih
Maasuravle Strain

Tamperature Range

Theriral Outg

{Se

Gsuge Factor Change
with Temperature
(See Fig. 2)
Gauge Rasistance
Telerance
Gauge Factor
Cauge Factor
Tolecance

Fatigue Life-

Lt B0 mim, <.
maxkimur, Up to 103 with ol
yizlding strain gaues,
FA (Polyester Backingl =30°C to #8B3°C
MA {Palyimide Backing! —30°C w +180°C
FA: Within £ 2p€/ C
(At mom emperewre up 10 +80°C)
MA: Within £ 2u€/°C
{At rocm temperawre up to +160°CH
Within £5u€/°C
{At+160°C up to +180°CH
Within £0.015%/°C

Within * 0,5% of the nominal resistance.

2.00 {Neminalt

Within & 1% of the value indicated on indi-
vidual gauge packet for gauge lengths of §
mm, 10 60 mm,

Within = 2% of the value indicated on indi-
vidual gauge packet {or gauge lengths of 0.3
i, 10 3 .

More than 10° reversals at 1000x1078 steain,

CONFIGURATIONS :
N11-EA-5-350-16-L03

GENERAL PERFORMANCES

OF TYPE N11-MA-5-120-11 STRAIN GAUGE

Thermal Qutput Characteristics  {Fig. 1)

A
=4

/ o
,

W

Gauge Factor variation with temperature {Fig. 2}

Gaited o

1)

T Fazior

= Optional Specifications
03" Lepgth of Leads
L Resin Clad Copper Wire (Up to 0.3m)
W Waterproof Moulded Type* (See paga 1)
£ Ootional Pattern Type
{Subject to special quotations}

#& Linear Expansion Factor of Material against which Strain
Gauge is self-temperature compensated and its base
colour classification

"Materials against
which strain gauge! Linear expansion

> 4 od
Base Colour is self-temperature | factor of materials codes
compensated
Mild steel 10.8x107%/C 11
tainless steel 16.2x107%/'C 16

Blue Aluminium allay 234x10%C 23

Remarks : Base colour classifications are made in FA Series only.
Code of 11" for mild steel can be deleted.

8 Gsuge Resistance
Expressing strain gauge nominal resistance in the unit
of §2. Can be deleted when nominal resistance is 1202,

1 Gauge Length
Expressing grid effective length in figures in the unit of
mim.

= Foil Material
A: Cu-Ni Alloy

= Base Material
F: Polyester, M: Polyimide

= Basic Pattern and its Combinations
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PATTERNS AND SPECIFICATIONS :

/ i T Tt
6"\ ! ! \ /awm: which |
/ / @}' ’/ Dimensions{men) / (; /mew :
/ Ij ("? / / (( 3t lre-'r;)enm/ gan.ipz(rb/e
/ : Q / © ,Ca?‘pensmd ement
I Steain Gauge Te / 8 | / — /
/ Pattern / - /QE"./ Grid /8(:99 /’QJ/ / /
ST N e
/ NNNRNHEEHH /
/ N (.5"»’::',':“).“'.\ N & :i\,!'\
/ 1[‘\1‘/ /\'f ,/\.!:g‘fq:/\;.‘ .-/
NT1-FA-03-12011,16,23) 120 0318 85 25(19 e e eje 0
NUI-FA- 1-120{11,16,23) 120/ 1.0 15 40725{20 ¢ o 0 o 0 o
NT1-FA- 2- 60411) 6012016.60[261201e, | lelele
VIIFA 2:12041116,23) 1201 20 16 60,2520/ 8 10 | o0
N11-FA-2-35011,16,23) | 350 20/ 22 70i35]20,0 @ |o o |0 o
N11-FA« 5- 60(11) 501 50{18] 85:35(21(8 | e lele
N11FA- 5-120{11,16,23) 120 50 1.8 06:35/21/ 0 "0 o le 0 o
NT1-FA- 5-350.{11,16,23)| 350 | 5.0/ 26 110140 (27]e o]0 o |00
N11-FA- 8-120{11,16,23){ 120 1 80, 2.0 [13.0{4.6]21 0 e{alo |0 o
N11-FA- 8-350:(11,16,23){ 350 | 8.0{40|140/6.0121 0 1o re o o e
N11-FA-10-120-(11,16,20)| 120 110.0] 2.2 [150/ 502110 oo o o o
N11-FA-10-35011,16,23}] 350 1100, 45180 65127 0 [0 o |® 0|0
N11-FA-10-600-11) 600 100130 150{50(21 o olole
] | N11-FA10-1000-(11) 000 100 45 1150[60 (20 o )
TR S N1 FA-30-120:411) 120 [30.0{ 1.2 140.0/ 4.5 2.1} ® olele] |10
N11-FA-60-120{11) 120 |80.0; 2.2 165.0/ 6521, o ol
N11-MA.03-12011,16,23) | 120 03| 1.8 35(25(18] @ ‘o e o oia]e
N11-MA. 1-12011,16,23)| 120} 10| 1.5 40,2520/ ¢ e e o o o 0
N11-MA- 2-120-(11,16,23)| 120 | 2.0[1.6 | 60125 20[ ¢ o @ oo a0
N11-MA- 2-350-(11) 350°20[22| 70135 20( » sielele
N11-MA- 5-12011,16,23) | 120| 5.0/ 18] 9.5/35 21/ 0 e @ o e fo /s
N11-MA- 5-35011) 3601 5.0/ 2611.0/40(21] o viefele
N11-MA- 8-12011,16,23)| 120 | 8.0/ 2.0{130{40]21{ e e |e o [0 lo e
N11-MA- 8-350-{11) 380 8040114068021 e e viele
N11-MA-10-120-{11,16,23}} 120 {100 2.2 1150 50(21 0 |0 o | o ol a ]
N11-MA-10-350-(11) 350 {100/ 4518065 (2.1] o sloiele
N11-MA-10-600.(11) 800|106/ 30(16.0i50(21| & slaiele
N11-MA-10-1000-(11) 1000 [10.0} 45 [15.0/6.0]2.0, ® sielaie




INSTRUCTIONS

In order to obzain the best possible results from a strain
gauge installatior it is important that care and attenticn is
given to the preparation of the gauge, the surface cf the
specimen, and bonding techinkyues,

Whilst circumstances may call for variations in technique
for particular instaliations, the fcllowing instructions
based on extansive exparience, should ersure the com-
plete success cf the bonding of Showa foil strain gatges.
In applications where it is considered there may be
special problems, we will be pleased to give any acvice and
assisiance we can,

1. Specimen Surface Preparation.

An areg larger than the instalation should be cleared of
all pairt, rust etc., and finally smoathed with z fine
grade emery paper or fine send blasting to provide & sound
bonding surface. The area should now be degreased with a
solvent such as trichicrethylene and finally neutralised
with g weak detergent solution. One should use tissue for
this cperation, wetting the surface and wiping off with
clean tissues until the final tissue used is stain free. Cares
must De taken not to wipes grease from a surrcunding area
ontc the prepared atea or to touch the surfacs with ths
fingers.

This final cleaning should take place immediazely prior to
installing the strain gauges.

2. Strain Gauge Preparation.

Normally the gauge is reacy for applying as scon &s it is
removed from the packet but, experience shows that some
engineers prefer to roughen the back of the gauge before
applying it. Extreme care should be taken and the ares
under th2 tags should be avaided, Ong method is tosprin-
Kle pumice powcer anto a piece of bictiing paper and
with one finger tip lightly rub the back of the gauge aver
the powder, Remove all progucss of the arasion angd
wipz back of gauga with a tissue.

Nate: It is advisable not 1D mix the adhasive until all the
gauges 19 be installed have been prepared to this stage.

3. Strain Gauge Installation.

By sticking a short length of sellotape lengthways along
the upper face of the gauge it may be picked up from a
fiat clean surface. Holding bath 2nds of the tape, orientate
the gauge in the desired location and stick the end of the
tape furthermost from the tags, to the specimen. Bend the
cther end of the tape back on tself thereby exgosing the
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back of the gauge.

Adhesives.

Three sasic tyges of achesives are recommendad: (1)
Epaxy resin, (Z) Phenol-Epoxy resin and 13) prasure
sznsitive {Cvanoacrylate series] adhasive,

The single compenent pressure sensitive adhesive is
recormmendad where fast bond ard thin glue are optimum
requirements as thic adhesive reacts immediately upon
water contained ir the atmospheric air.

Faran installation where long term stability under adverse
atmospheric condizions is the main requiremren: cne
should use Epoxy or Phenol-Epoxy system. F3 cement is
simple to use and may be cured at ambient room tampe-
rature, whilst F1 cement has exzellent hest resistance
cuality. E¥10 is mos: suitsble for use with MA Saries
{Poly'mide backing) qauges for high ‘emperature aaphi-
cation.

i} Epaxy Adhesives F1 and F3.

Coat the exposed back cf the gauce with adhesive and gintly

rush the gsuge down into pesition, et the same time wiping

excessive adresive 10 the two outside edges of the geuge. Stick

the whele leng:h of the saliotape to Fold the gauge in position,

cover the ares with the piecs of polyethylene provided and

apply a light weight or clamp as raquired. Care should be aken

that there is an evan layer of adbesive a1d nc sir bubbles are ieft

under the grid. The installation is 1ow ready far curing. After

curing remave the tape as perpara. 4.

F1 10pansresin: 2pantsharderer 2 hre. at 100°C
F3 10parsresin: Spartsharderer 24 h-s, 3t room temp.

Of this wwo pack adhesive, thz base material {A} isirert, and this
should te hamnless when in contact with Fuman fissue.

Tha hardener(B)is slichtly texic and can possibly ba harmful i
alloved ie contact with hurman tissue,

Warning:

1. Do nct alfow the mixed vr unmized materials to contact

sxin. Protective gloves ithould be worn. Should skm be

* inadvertently cortaminated it must be washed off immiediste-
1y and thoroughly, with scap ¢ derergent and water.

2. If heat is applied 1o accelerate the cure time of theadhesive
then adequate ventifation it pecessary 0 avoid inhalation of
resaiting fumas,

it) Phenol-Epoxy Adresive E110.

The cement is spread by drush or by spatulz on toth tha spaci-
men surface and strain gauges and these mus! then te left in this
conciticn end dried in a clean atmasphera for 1 1o 3 hours in
order to alow evaporation of solvents from the cement [f
cement is appied by spraygun, tha cement should be diluted
tefore it is appliad, by methylethylketan until its solidity raze



resches to 20%. Altur drying, both the stain gauges end the
specimen Surface are contacted face to face and clamped and
heated in an aven for 30 minutes at 140°C & carmplere bonding,
iii) Pressure Sensitive Adhesive 18M.

Fallow steain gauge installation instructions 3 above sticking
one and of the tape down to the specimen tompietely up to the
yuuge, Drop a fitiv of adhesive i tha ‘hinge" formed by the
gauge and the specimen. $tarting at the fixed end with one finger
push the gauge down at the ssme time piishing the adhsive
along the gauge in a single wiping motion ungl the whole gauge
is stuck down. Apply prossure. with the finger over the whole
length of the gauge tor one minute, Exya atention may need to
Les yivent (u the tag and lead wire afea,

4. Removing fhe tapa.

Remave the tape by slowly and very carefully pulling it
back over itself starting at the end furthermost from the
tags. Do not pull upwards.

5. Wiring.

showa strain gauges are fitted with shart leads and it is
standard practice to wire these to small stick-on or self
adhesive Terminals placed adjacent to the gauges. Thse
serve as a bridge-completion point and g change-over poinl
to the heavier wire required for the run to measuring or
recording instruments.

The lead out wires [rom the gauges are fragile, and should
be handled with care. Praparatory tinning of the ends of
the leadout wires, connecting cables and rminals is
recommended. Be sure to remove all traces of flux or
soldering paste with trichlorethylene,

6. [Installation Protection,

Showa strain gauges are encapaslated and therefora are
protected from dust and draughts, etc. This encapsu-
lation serves 10 make any required form of protection ali
the more efficient. In choosing a protective coating one
should swdy completely the environment in which the
installation is to function and the length of time the
installation will Le required 1o function in such environ-
ment, One should also pay special attention 1o the wiring
especially if the installation is required to be immersed in
water,

There are numerous forms of protection available and we
will be pleased to advise vou on vour particular instal-
lation.
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High Elongation (Yielding) Strain Gauyes.

Generally speaking the faregoing instructions opply also
for the bonding of high efongation qauges but there are
some specific aspects of the technique which shauld be
followed.

a  F3or 18V cement is recommended, butin cach case
the layer of cement between the gauge and specimen
surface must be 25 thin and unifarn g pussibie,

b Ivis desirable not to apply any coating material ta the
installation. Silicone rubsber, however, may be thinly
applied if necessary,

¢ Leadaut wires should be raised and looped in order
to kecp them (e from strains taking place in the test
object.

d - Terminals should be used and an excessive amonnt of
solder on the tarminals should be avoided.

“P** Series Gauge (“Pipe” Gauge)

This series is intended, for measurement, to be ingerted

into_the test object. Care should be exercised for the

hariling and instaltation of this gauge espacially when
carrying the gauge into the hole prepared on the test
object. Remuval of air bubbles from the adhesive mixture
is also very impoartant in order 1o prevent any damages

from taking place on the Yauye or 10 sttain the better
measuring results,

Briet instructions:~
a  Preparc a hole of 2.3 mm dia. on the test ohject.

b F1 or F3 cement is used for “P* Sarias gauge, Apply
a well mixed adhesive eliminating any air bubbles 1o
the internal surface of that hele Insrt the gaugs
gently into the hole.

¢ After having applied adhesive to the hole and placey

the gauye in posltian, the adhesive is left cured as per
para. 3.

d Wire the strain gauge leads to termingls plated adja-
cent to the hole. Care should be given 1o the fact that
the leads, it covered with splashes of adhesive, arg
likely 1o be broken.
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TSOP48..

Vishay Telefunken

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo:.
TSOP4830 30 kHz TSOP4833 33 kHz
TSOP4838 36 kHz TSOP4837 36.7 kHz
TSOP4333 38 kHz TSOP4840 40 kHz
TSOP4856 58 kHz

Description

The TSOP45.. — series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy

package is designed as IR filter.

The demodulated oufput signal can directly be

decoded by a microprocessor. TSOP43 ..

is the

standard IR remaote control receiver series, supparting

all major transmission codes.

Features

® Photo detector and preamplifier in one package

Internal filter for PCI frequency

Improved shielding against electrical field
disturbance

TTL and CKMOS compatibility
Output active low

Block Diagram

Low power consumption

High immunity against ambient fight
Continuaus data transmission possible

{800 bit's)

Suitable burst length 210 cycies/burst

Input

Controt
Circuit
1 |
Band Demodu-
ol NGO S Pass e lator

FBI222€

3Vs

YOUT

'y GND

Document Number 82080
Rew. 3, 2g-1dar Q1

waww.vishay.com
17}
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\___4
TSOP48.. : VISHAY
Vishay Telefunken

Absolute Maximum Ratings

Tamp = 25°C
Parameter ,' Test Conditions Symbol Value Unit
Supply Voltage (Pin 3) Vg —0.3.60 Vi
Supply Current {Pin3) Ig 5 mA
Qutput Yoltage (Pin 1) Yo -0.3...6.0 Y
Output Current {Pin 1) la 5 mA
Junction Temperature Tj 100 *C
Storage Temperature Range Tstq —25.._ +85 G
Operating Temperature Range Tamb —25...+85 C
Power Consumption {(Tamp = 85 °C) Piat 50 mw
Soldering Temperature t = 10 35, 1 mm from case e 260 “C

Basic Characteristics

Tamp =25°C
Parameter .. | - TestConditions: . |'Symbol | Min | Typ | Max | Unit
! g Va=5\VEy=0 lsp 0.8 11 1.5 mA
Supply Current (Pin 3 = : =
i 59 Vs =5 V. Ey = 40 Kix. sunlight &Y 14 mA
Supply Voltage (Pin 3) Vg 4.5 558 A
ey s Ey =0, test signal see fig.7, 1
Transmission Distance IR diode TSAL6200. I¢ = 250 mA d 35 ny
Output Voltage Low (Pin 1) lost = 0.5 mA Ee = 0.7 mW/m?2 YoasL 250 mY
Pulse width tolerance:
frradiance (30 = 40 kHz) i = 5ify < tpe < tp; + G, EXhin 02 .| 0.4 |mwim2

test sighal see fig.7
Pulse width tolerance:

Irradiance (56 kHz) toi = 9fo < tpo < i + 6ifg, Eemin 03 | 0.6 |mW/m?2
test signal see fig.7

Irradiance tpi— 50fg € tpp <ipi 2640, Bk | 30 Wim?

Directivity Angle of half transmission distance | @p 145 deg

Application Circuit

: 100Q*) +5Y
o 3 ‘;ﬂ: - O
TSOP4§.. 3 = >10 kQ
. ¥ optional
TSALG2. */ ; l uC
\‘\\ axw)
2, 2 O
te114 GND

*) recommended to suppress power supply disturbances
**) The output voltage should not be hold continuously at a voltage below 3.3V by the external circuit.

wwnawvishay.com Document Number 82050
2{7) Rev. 9, 29-Mar-01
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TSOP48..

Suitable Data Format

The circuit of the TSOP48 . isdesigned in that way that
unexpected output puises due to noise or disturbance
signals are avoided. A bandpassfilter, an integrator
stage and an automatic gain control are used to
suppress such disturbances.

The distinguishing mark between data signal and
disturbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fullfill the following condition:

¢ Carrier frequency should be close to center
frequency of the bandpass {(e.g. 38kHz).

o Burst length should be 10 cycles/burst or longer.
¢ After each burst whichis between 10 cyeles and 70
cycles a gap time of at least 14 cycles is necessary.
s For each burst which is longer than 1.8ms a
corresponding gap time is necessary at some time in
the data stream. This gap time should be at least 4
times longer than the burst.

» Upto 800 short bursts per second can be received
continuously.

Vishay Telefunken

Some examples for suitable data format are:
NEC Code, Toshiba Micom Format, Sharp Code, RCS
Code, RCG Code, R—2000 Code.

‘“When a disturbiance signal is applied to the TSOP48 ..
it can still receive the data signal. However the
sensitivity is reduced to that level that no unexpected
pulses will ocoure.

Some examples for such disturbance signals which
are suppressed by the TSOP4§&_. are:

e DClight (e.g. from tungsten bulb or sunlight)

o Continuous signal at 38kHz or at any other
frequency

e Signals from fluorescent lamps with electronic
batfast with high or low meodulation (see Figure A or
Figure B}.

i

o
o+

10

time [ms]

Figure AZ IR Signal from Fluorescent Lamp with low IModulation

Ty

0 5 10

time [s]

Figure B: IR Signa!l from Fluorescent Lamp with high IModulation

Diocument Number 82090
Rev. 9, 29-Mar 01

wwaw.vishay.com

3@
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TSOP48..
Vishay Telefunken

Typical Characteristics (T, = 25°C unless otherwise specified)

1.0

oy
P,
Ml
[
b

Il
I

- Rel. Responsitivity
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v
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[=0
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~ Threshold rradiance {mW/m® )
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(]
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]
H
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[ =
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E,,
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Figure 1. Frequency Dependence of Respansivity Figure 4. Sensitivity vs. Electric Field Disturbances
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optical test signal, fig7
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100Hz

Il‘f’

Figure 2. Sensitivity in Dark Ambient Figure 5. Sensitivity vs. Supply Voltage Disturbances

v
e

T T T ) 10
Correlation with ambient light sources oo I T l ' ,
{Disturbance effect): 10W/m 2 § = = Sensifivity in dark anibient
{Stand flfam .4 T=2855K )= 82kx — &
{Daylight, T=5900K} /_
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Figure 3. Sensitivity in Bright Ambient Figure 6. Sensitivity vs. Ambient Temperature

wwwvishay.com Document Number 82050
4473 Rev. 5, 29-Mar01



N4
VISHAY

89

TSOP48..

Optical Test Signal
Ee |{IR diode TSALE200, |z = 0.4 A, 30 pulses, f=f;, T =10 ms)
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5 Ipi = 10/fa is recommended for optimal functicn
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Figure 7.

Optical Test Signal
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Output Signal, (see Fig.10)
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Figure 8. Cutput Function
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Figure 9. Max. Envelope Duty Cycle vs. Burstlength
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Figure 11. Relative Spectral Sensitivity vs. Wavelength
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Vishay Telefunken
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VISHAY

Ozone Depleting Substances Policy Statement

Itis the policy of Vishay Semiconductor GmbH tc
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating
systems with respect to their impact on the health and safety of our employees and the public, as well as their
impact on the environment.

Itis particular concern to control or eliminate releases of those substances into the atmosphere which are known as
ozaone depleting substances (QDSs).

The Montreal Protocol (1987} and its London Amendments {1990 ) intend to severely restrict the use of ODSs and
forbid their use within the next ten years. Various national and international initiatives are pressing for an earlier ban
on these substances.

Vishay Semiconductor GmbH hasbeen able to use its policy of continuous improvements to eliminate the use of
ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2. Class I and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/[EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substarces.

We reserve the right to make changes to improve technical design and may do so without further notice.
Parameters can vary in different applications. All cperating parameters must be validated for each customer application
by the customier. Should the buyer use Vishay-Telefunken products for any unintended or unauthorized application, the

buyer shall indemnify Vishay-Telefunken against all claims, costs, damages, and expenses, arising out of, directly or
indirectly, any claim of personal damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.0.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number. 46 {0)7131 67 2423

Document Number 82099 vavwvishay.com
Rev. @, 29-Mar 01 71
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Quick Start Guide

XBee™ /XBee-PRO™ OEM Development Kits

Introduction

Range Tast Setup el
Interchangeable
\ ;

Point-ta-point Range Tast

Point-to-muitipoint Networks

Addr essing Considesations

Create long range wireless links in minutes!

Introduction

This Guick Sm3rt Guide provides step-by-step instruction on how to setup wirgless links
and test the modules” shility to transpart data aver varsing ranges and eonditions. 1his
guide illustrates how to setup and run a point-to-point range test; then how to expand
into a point-te-multipoint topology.

Range Test Setup

Required Components

(2) OCM R[ Modules (aay combinatior of X3ze & XDee-PRC Madules)
(1) USB Interfaca Beard* (for interfacing between an RF module & host 2C)
(1) RS-232 Interface Board (for lcoping data back to the base from a remote)

(1) FC {Winccws 2000 or XP) with an available USB {or R5-222%) port.
Required installations: X CTU Softwarc & USB crivers (Note: Drivers for LINUX and Mac
OS X are provided on the CE, but the X-CTU Scftware will orldy run on Windows.)

Accessaries {1 USB Cable, L Serial Loopback Adepter [REDT & 1 powsr supply)
¥ XBes Frofessional Developer Kits (XB24-PDK) contain four RS-232 boards. An R5-232
board (w/ RS-232 cable & power supply) can be used in lieu of the USE option.

Software Installations

Install X-CTU Software

Dnuhie-rhrk ‘_':etup X-f‘TU m(~‘ h|e and fnl low aromot&* nf thp m:,taﬁatlon scrnpnf

the X-C 1l Software interface 15 daadad inte the four following tahs:
« PC Settings - Setup PC s=rial com ports to interface with the BRI module
» Range Test - Test the range of wireless links under varying conditions
+ Terminal Read/Sct RF module paramcters and monitor data communications
» Modem Corfiguration - Read/Set RF mocule parameters

35 M;ax5 treani.

www.maxstream.ner ! : :
& 2006 Maxsirean, me. All rights reservead. : MDUYLE {L006.U4.25]
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Software Installations (continued)

Install USB Drivers (Hardware USB 3us & Virtual Com Port drivers)

The followlng steps were recorded whie using the Windows XP operating syctem
1. Verify the MaxStr eam CD is inserted into the CD drive.
2. Connect the USB dﬂvcxlopmun board to a PC using USB rablﬁ

#After the module zssembly is detected hy hp PC, a “Found I\ew Ha;dwate
Wizard"” d xaiog box shou[d appear. :

3 Seied: the ‘No, not th;c; tlme option: then se!e-t the ‘Next’ hutton

Select 'Install from a spec mc hst or location (Advam.ed) Optmn then se! pct
the "Next’ hutton.

5. a.Select the “Search for the best driver in these {ocatlonu. optlon
b.Check 'Search removabip mpdld (CD ROM.. Y hos; thnn snlect "Next’

¥The "E’deows Loqo Testmc; alert bc:. appearq By o

6. Selectthe Comjnue An'rway auttcn

7. Select the *Finish’ button : &

8. Rppoat stppa 2. throz gh 6 to»mqtall tim__,‘-_;pxtf_c_:irh_zer-’-v

Q. e e

Reboof the PC. 1f pmmuted 't ) £

Hardware Setup

Setup Pomt-to—pomt ereless Data Link

1. Maunt ;\Bce")(B :

ﬁkﬂu: macliile mat
The I'I'!CdUiF‘ mount

"o_thv‘ USB & RS 23 cva mecnt E:vcardv

s B hoar wrl ban referre o as thp “%AQF ,
[ to the RS 232 boa;‘d will b‘ referred to as thé “REHOTE

hat have the U.;_FL antenna conn ;toz]
i'L antenna conne_tor and RP SMA

[On V. ﬁ using mndu!s:_ tv
- Connect the RF Cable: A:,sembly to the |
half—wave dlpoie dntpnna_

N

3. After m%’caihng the TU ¢ oftwmeand USB drivers; connect thn BA:E
module assembly to the PC using. a standat UsB cablp {Flgi.lr‘@ 1]

4. Attach ‘thé._sésiia't'»Locpback.,.p,daﬁtekﬁ ed] "tc...th»é“female D

~ REMOTE mcdule assemb[\,, . o

The ¢ Serial Loophac_ ”Adapter:canﬁgmea:the REMOTE » Function as o repeater i
by Ic;opmg cata back’ ;ntc: he nodule -fm retransmu_y smn {FlgU!P 1] : o

. Pawex’ the REMOTE thtough tl
o usi ng the powa; :adag:ter mclu

connc:ctor of ‘che

o«

— Figure 1. Hardware Setup

l:l ey B e
l:l N /“<J \ Qﬂ;
Iost PC !/ BXSE \ / REMOTE \\

USE Cable Whap, Chip or RPSMA Loopback Adapter (Red}
Antennas
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Point-to-point Range Test

Use the "FC Settings” and "Range Test” tads of the X-CTU Software to:

o Selup a PC Serial Com Porl for cormmunications with Lhe BASE module assembly
o Determine the range capabhilites of the XBee/XBae-PRO HMadules

The out-of-hox default configuration of the module is optimal for running this range test.

Run Range Test

e Launch the X- CT U Software.» (s Cta:t 2. ongrams > Mwbtreaﬂ -=> X-CTU)

() Ur‘der the “PC Settmq_;" tak [F‘gum !], _,clz:ct the PC f*cnfal com pmt
~ from the list that will be used to connect to the BASE module assembly.
Before proceeding, verify the baud and data qc*ttmg‘% of the com port matd*
those of fhp RF mndni::_ e :

3. Selm:t the “Rang t’ tak : ,
(Opt onal) Ch '"L he "RS:;I" ChFC;befk to enab!e ftS dssptay.

way from the BASE

Figare 2. PC Settings tab

@ PC Com Port

NOTE: Failure to enter AT Command Made
is most commonly duc te baud rate mismatch.
Ensure the ‘Baud’ setting on the “PC Settings”
tab matches the interface data rale of the

module [BD {Inteface Data Rate) parameter =
9600 bps by default].

Figure 3. Range lesttab —

RSSI checkbiox
RSSI stands for “Reccived Signal Strength
Indicator”

@

@ Start/(Stop) button
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Point-to-multipoint Networks

Point-to-multipoint tapelogics reguire that ane BASE module be configured to opcrats in
Broadeast Made [see “Addressing Considlarations” section]. RFMOTE madules can cperate
elther In Bzoad'ast ar Unlcast Mode. The flgure below deplcts a typlcal polnt-to-multipoln
network that contains onc BASE (Broaccast Made) and four REMOTES (Unicast Made).

—— Figure 4. Sample Point-to-multipoint Network Configuration
| DH -0 ;

| DL=

%~ REMOTE:1| MY 21 L |

B Btable e DH=0
R DL=0
e //53?" REMOTE =2 MY =2
Host PC BASE i o
DIT-0 AN E)H =0
DL =0xFFFE 2 ol ':"
MY - RFMOTF =3 MY =3
Parameters Cited:
DH (Destination Address Higa) DH=0
ELD

DT (Destination Address Tow)
MY (1¢-bif Source Addressy

REMOTE -4 MY =4

RF Module Configuration

To configure RF module parameters:
v Install X-CTU Software (& USB diivers if connecling Lo the hosl via @ USB purl)
» Setup a USE or RS 222 connecticn between the module and host PC [page 2

» On the X-CTL "PC Sattings” tab [Figure 2]: VYerify com part and moedule settings
match; then select the PC com port that wlll be used to connect to the BASE

» On the X-CTU “Modem Configuration” tab: Select the '‘Read’ button, modify
paramaters, then select the "Write’ hutton.

This is one of several configuration methods. Refer to the manual for more information.

Addressing Considerations

Unicast Mode
By default, XBee/XBze-PRO Madules are configured to operate in Unicast Mode -
retries are enabled and receiving medules send an ACK (acknowledgement) of *F
packet recepticn to the transmitter. if the transmitting medule does not receive an
ACK, it re-sends the RF data packet up to three times or until the ACK is received.

Default addressing paramsters:
MY (16-hit Source Address) = 0
DL (Destination Address Low] = 0
DH (Destination Address High) = ¢
Broadcast Mode

tor one RF module to communicate te many modules, one module (BASE) must be
configured to operate in Broadcast Mode. When in Broadcast Mode, retries and
acknowledgements are disabled. Breadcast Mode is cnabled by sctting Destination

Adldresses as tollows:

DL (Destination Address Low) = 0x0C000000
NH (Destination Address High) = OxODONFFFF

Rafer to the preduct manual for morz information regarding addressing.

Contact MaxStream (Office hours arc 8am - Epm U.S. Mountain standard time)

Phone: {801) 765-9385, Live Chat: www.maxstream.net, E-mail: ri-xperts@maxstream.aet
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ZigBee™/802.15.4 OEM RF Modules by MaxStream, Inc.

Indom/mban Range:
Outdoor line-of-sight Range:
Transmit Power Output:
Power-down Current:
Operating Frequency:

RF Data Rate:

XBee-PRO™

Indoor/urban Range:
QOutdoor line-of-sight Range:
Transmit Power Output:
Power-down Current:
Operating Frequency:

RF Data Rate:

up to 100 (30 m)
up to 300" (100 m)
1 mW (0 dBm)

< 10 pA

2.4 GHz

250,000 bps

up to 300" (100 m)

up to 1 mile (1.6 km)
100 mW (20 dBm) EIRP
< 10 pA

2.4 GHz

250,000 bps

‘Price-to- Performance Vvalue.

Due to innovations stamped in its design, the Be PRO

< yields 2-3x the range of standard ZigBee mod

OEMs & integrators te cover more ground with fewer devices.

Additionally, XBee Modules are easy-to-use and therefme
; greatly reduce the co:.t of data system development

i W Power Consun 'ptxon

XBee Mo ulns requ:re little power (45 mA X current fq

Y-
Ma\Stream odules’ 'hear what others al are

supp]ymg greate

Interchange?ble
Y

RS-F37 & LUSB
interface packages available

Security systems
‘& lighting controls

Home automation

‘quéaappiiances”
& fire/CO2 alarms
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XBee~ & XBee-PRO™ 2.4 GHz OEM RF Modules

Specifications

XBee-PRO

:‘ {nd *Ur.’UrLanr\ e 1 i
vnght R‘mc= i

i
1
i

f‘ut:j_gor RF ling-of-

up tu 106 L {3011

uplo 300 . (100 m

uplo: 3 0t {100 m}

g up to 1 niile {1 k)

Performance Transmit Power Qutput | W {0 d3im) ! B0 mW (18 dBm)”, 100 mA EIRP?
_ RF Data Rate 253,000 bps 250,000 bps
Receiver Sensitivity -42 d8m {1% PER) -10C dBm {1% PER}
_ Sugply Vo'tage ; 28-34V ) 28-34Y
Power __Transmit Current (iypical) A mA@33Y) 215 mA (@ 3.3V, 18 dBm)
Requirements i _ldie/ Receive Current {ypical) _SimA{@ o.3 V) S mA@3.3V)
. Power-down Cursent < 10 pA <10 yA
| Frequency  ISM24GHz ISM 2.4 Gz
i Din'éﬁsiors 0.960" x 1.0677 (2. 438cm x 2761 cmy) 0.960"x 1267" (2 438cm X 3. 294cm)
General _ Gperating Temperature -40 to 85° G {industrial} -40to 85° C {industrial)
Aniénna Options UFL Connector, C_hip Antenna U.FL Canecbr; Chip Antenna
i or Integrated Whip Antenna or Integrated Whip Antenna
Supported Netwark Paint-te-Foint, Paint-to-Multipaint, Paint-to-~aint, Point-to-Multizoint,
Topologies Peer{o-Peer and Mesh Peer-to-Peer and Mesh
Networking S
and Security Number of Channels 13 Direct Sequence Channels 12 Direct Sequence Channels

{so'tware selectable)

{software selectable}

Filtration Options

PAN 1D, Channel
& SourceDestinaticn Addresses

PANIC, Channel
& Source/Destnation Addresses

Agency
Approvals

FCC Part 15.247  QUR-XBEE OQUR-XBEEFRO
Industry Canada {IC} 42144-XBEE 4214A-XBEEPRO
Eur}pe ({CE} ETSI ETSI {Max TX outpul = 10 mWj

Specificatons are subjget to change without notice.

Mechanical Drawings

XBee PPO
(actual size, top view)

XBee
(actual size, top view)

* When operating in Europe: X3ee-PRO Modules must be configured Yo operate at a maximum

TX power output level of 10 dBm (power output leve! is setusing the PL command).

n&anaaabtn

IOPIN Lieae

.
PIN 10— J.
|

B
,'@g

Bee

|
L§

XBee & XBee PRO
(actual size, side views)

7.,920°

Additicnally, Europear regulations stipulate an EIRP power maximum of 12.86 dBm (18 m).

3Zee=IRD

R

{2 .00em

VIV TV eV
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