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2.5.2 eC Sensor
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v v d [
ANUAUWHEVDIM Conductivity NUA1 Hardness
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2.5.3 Light Sensor
P o o 1 o 1o
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Photo Diode
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Photo Transistor
{ I @ [
* Photo Transistor agtlasunesviiunszua’lvih nazlimsvonedyanadie Taoa
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Light Sensor IC
a o . . @ @ | AR o
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317 2.22 1AAAIBE19904 Light Sensor IC
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Photo Cell
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LED as Light Sensor
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UNA 3
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3.2.2 nanmamaulugazauvesszuy
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) All Windows Forms B — = %) @5 E BB R
El Common Controls

o0 Huming Tracking. U - - [5] Selution 'SMSapplication’ (1 project) -
& Pointer = ) (] SMSapplication
Button a 1 [=d Properties
CheckBox ;

(i3] References
heckedListBox eC pH

- [ Classes
ComboBox ] clelnics
T DateTimePicker ] clsSMS.cs
A Label Ib_eC lb_pH ] ShortMessage.cs
A LinkLabel = ] ShortMessageCollection.cs
e 2) ClassDiagram.cd
-] MaskedTextBox
%] MonthCalendar
= Notifyleon
umericUpDown

Huming.cs
|8 PictureBox
T ProgressBar
@ RadioButton
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Program.cs

Setup.cs
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ShortMessageCollection.cs =

Properties -1 x
Ib_light System Windows.Forms.Label -

3 RichTextBox Maximumsize 0,0 A
labl] TextBox MinimumSize 0.0
i ToalTip Modifiers Private
Padding 0,0,0,0
[EJ WebBrowser RightTol eft Mo
|- Containers Size 123,54 i
I Pointer Tablndex 6 |;|
= FlowLayoutPanel Teg ) L
Text Ib_light L
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) timerl =
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m
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T DateTimePicker
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Properties -1 x
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ProgressBar
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5] TextBox Modifiers Private
& ToolTip Padding 0,0,0,0
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3 WebBrowser Size a1
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423 penfiumesilumsanna
1. PC: HP Compaq j:u dc5750 Microtower Base DT PC
- Processor: AMD Athlon(tm) 64X2 Dual Core Processor 5200+ 2.59 GHz
- RAM: 1.87 GB
- Harddisk: 80 GB 7200RPM SATA Hard Drive
- CD-ROM: DVD-RW 5:1‘! HL-DT-ST DVD+-RW GSA-H31L
- VGA: ATI Radeon Xpress 1150 Secondary
- Monitor: Samsung 19 ‘5’3 j:u SyncMaster 940N
- Keyboard: HP
- Mouse: Logitech-compatible Mouse PS/2
424 Wsunsuilumsaad
1. TU/51n31 MATLAB R2009a
2. Tlsunsu Microsoft Visual C#2008
425 :r3mndmlumsane
1. UpSA GSM Module Wireless 11850
2. MDA 300CA 11059
3. MicaZ 2 U®3a
4. MIB 520CB 1 1054
4.2.6 mevhdsdyanadililun sAas
1. Lossless CoaxiatGable 50'Q | 2 &1 ,7{0
4.2.7 mmzﬂmﬁmmmﬁi%‘l{%‘iﬁ% A a"ﬂ\)
i ginplulad®:
1. USB Serial Port
2. RS-232
42.8 e i M lumsfnss
1. pH Sensor (PH-BTA)
2. eC Sensor (CON-BTA)
3. Light Sensor (MTS 300)
429 menmanlHlumsaada
1. meomalalna 8 dB

2. ﬁ'1€lf]1ﬂ1ﬁklm§ﬂ°§uluﬁ 810 15 dB
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4.3 Tunduminaaaulisunsnas SMS

4 1 o a g 1
1) Lcd]f@llﬂﬂ Module !,‘lgl}"lﬂ’Uﬂ’éJiJW'Jm@i WIUNN Serial Port

2) Wallsunsy MATEAR

<3 s ¥
%Wﬂlcﬁul‘ﬂfﬂihliﬁk’l

Edt View Debug Paralel Desktop Window Help

File
NS % @9 ™| & B | @ curentdirectory: | C:\0y
Shortcuts (2] Howto Add &) What's New

Current Directory w oA ox 5

@ % (23 « MyDocuments » MATLAG » v L

[ Name Date Modfied ) 6- 1 N

) 120204 Hydroponics  2/8/12 2:58 PM 222 - ) >~ [x_EC_pH ¢_EC_pH] = size(Finaldat 9”‘ Al

) Database_ECpHLight ~ 2/8/12 3:02 PM 223 O (r_Light c_Light) ze (F il he)

() DO_Calbate 1/28/12 2:04 PM 224

L) EC_Calbate 142812 2:04 PM 225 — na 1 ﬂa

) EC_PH Calbote  1/28/122:46 PM s - a U I n n u a

1L pH_Calibate 1/28/12 2:04 PM ol

() [12.02.08]0ata _Re... 2/8{12 4:35 PM 228 0

[#] [12.02.08]Result_H... 2/8/12 4:35 PM 229 -

(T) Data_Receivertxt  2/17/12 3:22PM

%] Resul_Hydroponics... 2/17/12 3:22 PM :;‘l’ =
232 -
233 -
234 -
235 =
236 —
237
238
239 - mean_EC = mean (EC_real) I
240 - mean_pH = mean (pH_real)
241 Aver_pH = (pH_real (1: (pek*10/2),1))/ (pek*10/2)
242 Aver_ EC wm (EC_real(1: (pek®10/2),1))/ (pekn10/2)
243 - mean_Light mean (Light)
244 - save_time = clock:
248 ~|
i< L]
Command Window wooa x
@ New to MATLAB? Watch this Yideo, see Demos, or read Getting Started, x
[ -~

mean_pH =

7.3708

mean_Light =
14300

Saved at 15.22
Reading Now...

End of Reading # 23
Failed reading # 9

Try reading packet again!
Reading Now...

leyqdrive/cftinyosiCy... 7% SMsapplication (Runn. .

) MATLAB 7,80 (R200...

317 4.9 vaasmsszuranavea lisunsy MATLAB R2009a
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Fle Edt View FProject Buld Debug Data Format Tools Test Window Help
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Gz & S| TR ab | =81 EE b | et 2 e ==

Huming.cs [Design] =

d H =]
light [ - light o]
I.cc m I gt ----
] Auta Running [#] Auto Running
Message (¥ Setup E ﬂ
Poil Setlings | Source | Value
Port Seftings
Port Hame [ oopg T | BaudRate 3600 v
9 timer1 DataBitz g L | StopBits [4 3
Paity Bits | None 'F
Locals ResdTimeout 30 | | il Tmeout (300 o 5 22
Name Yalue & Lang!
‘ Save ‘ ‘ Closed

7 Locals [t 1 -Eia" Stack [
Ready
—
14 start T ward ¢ [Compatibility ..

BN )20 IPE 155

A 9 qs; J a Jd
gﬂ‘ﬂ 4.10 LAY UORALIN1TAIATNITIURDIAING

1 d' A o 1 a L4
4) ﬂﬂﬂll STARTAWOISIMMIUSZNIanan 115109035

= L =
Fle Edt Vew Project Buld Debuy Data Format TtTest window | Hel 7@
R N- I N N N I P! 7?3: ]Jl_lak A 2 S EEE B - i b n @ @D 5E(E % e
Oz & ST e | 56 k| oo 5) ~ = IS
Huming.cs [Design] & O - 6 =
e 4
fur a]aumﬂfuiafd \
eC pH _light -
m m e S
Huming Tracking |.7||7|E|
[ Auta Running
4/3/2555 11:09:41
Message
eC pH  light
n 15540
Auta Running
5 timer1
Send SMS to: 0800057212 Completed
Locals > B x| CallStack -2 X
Name Walue Tvpe Hame Lang!
] Losals | atch 1 | Call Stack [ immediate Window
Ready T 309, -1 77 o8x11
i4 start cation (Runn... Hurming Tracking

EN @)% PELY C
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MANHIN N

Y

Code 1J3unsuninetoq

1.M1300NUULIVABN

ion - Microsofi Visual Studio

File Edt View Project Buld Debug Data Tooks Test Window  Help
E N I e e R H RESNR=E TN = N e
- EH- S @ % Ca@E 9 5| b oDebug ~ Any CPU - | [# this.txtMessage.Text - | 5 e Gt
Toolbox > x Object Browssr | clsSMS.cs | Huming.ress* | Huming.cs* - Huming.cs [Design]* ~Resources.resx | Resources.Desigrer.cs | 5 X | Solution Explorer - SM3application - x
All Windows Forms ~ B FLEE S
i(:mT“" Controls ¥ Huming Tracking [ Solution 'SMSapplication’ (1 project) -~
s a = (] smsapplication
Button i labell = [ Properties
CheckBox ] AssemblyInfo.cs
CheckedListBox (= (24 Resources.resx
A lg Sefting - %) Resources.Designer cs
3 comboBox = [£) Settings.settings
T DateTimePicker - %) Settings. Desigrer.cs
A Label Tt |2 References
A LinkLabel :J [ Classes
= ] clsIni.cs
=3/ ListBox [ Aute Running A clesis,cs
MaskedTextBox Message IR ] ShortMessage.cs q
] shartiessageCallection.cs
I ManthCalendar % ;‘“SD‘E‘J"“‘L@
e ] Hurning.cs
fo| R D Huming, Designer .cs
[13] NumericLipDovn Huring.resx
| Picturefox 4] Program.cs b
(] ProgressBar
() RadioButton labell System.\Windows.Forms Label -
7 timert
TestBos v
Cursor Default ~
45 Toolbox ‘EData Saurces Dack hons T
Task List B | "~ = @ x|| Enabled True
- ‘ Flatstyle Standard
omments Y 8 | Y Fant Courier New, 14.25pt, 51
! Description = ¥ Y Fils Line FareColor [ whitesmoke
GenerateMernber True
Image [ trene
Imagedlign MiddleCenter -
BackCalor
il S VY 4 J 1| The background color of the compornent.
L5 Error List | g Task List | | | (B | N
Ready

namespace SMSapplication

{

partial class Huming

{

protected override void Dispose(bool disposing)

{
if (disposing && (components != null))

{

components.Dispose();



base.Dispose(disposing);

H

#region Windows Form Designer generated code

private void InitializeComponent()

{
this.components = new System.ComponentModel.Container();
this.labell = new System.Windows.Forms.Label();
this.label2 = new System.Windows.Forms.Label();
this.label3 = new System.Windows.Forims.Label();
this.label4 = new System.Windows.Forms.Label();
this.lb_eC = new System.Windows.Forms,Label();
this.lb_pH = new System.Windows.Forms.Label();
this.lb_light = new System.Windows. s.Label();
this.checkBox1 = new System. Windows¥ orms.CheckBox();
this.btnStart = new System.Window s.Button();
this.btnClosed = new System. WindowsEorms.Button();
this.btnSetting = new Systemi. Windows. Forms.Butten();
this.statusBarl = new System.Windows Eornis.StatusBar();
this.timerl = new Sys‘?g}q Windows.Forms. Timer(this. e&lponents)
this.SuspendLayout(); f') &0 aﬂln n‘-u‘ aﬂa
this.labell.BackColor = System.Drawing.Color.Black;
this.labell.Font = new System.Drawing.Font("Courier New", 14.25F,

System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.label1.ForeColor = System.Drawing.Color. WhiteSmoke;
this.labell.Location = new System.Drawing.Point(12, 9);
this.labell.Name = "label1";
this.labell.Size = new System.Drawing.Size(334, 30);
this.labell.TabIndex = 0;

this.labell.Text = "label1";



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

this.label2.Font = new System.Drawing.Font("Cambria", 26.25F,
System.Drawing.FontStyle.Bold);

this.label2.Location = new System.Drawing.Point(12, 39);

this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size(107, 45);

this.label2.TabIndex = 1;

this.label2.Text ="eC";

this.label3.Font = new System.DrawingFont("Cambria", 26.25F,
System.Drawing.FontStyle.Bold);

this.label3.Location = new System.Drawing.Point(129, 39);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.8ize(104, 45);

this.label3.TabIndex = 2;

this.label3.Text = "pH";

this.label4.Font = new System.Drawing.Foni("Cambria", 26.25F,
System.Drawing.FontStyle.Bold),

this.label4.Location = new-System Drawing. Point(239, 39);

this.label4.Name = "1%14”; lE’J

this.label4.Size = new S )%EP” ing.Si 3&?)

RRCZET LS

this.label4.TabIndex = 3;

this.label4.Text = "light";

this.Ib_eC.BackColor = System.Drawing.Color.Black;

this.lb_eC.Font = new System.Drawing.Font("Cambria", 21.75F,

System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.Ib_eC.ForeColor = System.Drawing.Color.SpringGreen;
this.lb_eC.Location = new System.Drawing.Point(13, 84);
this.Ib_eC.Name ="Ib_eC";

this.lb_eC.Size = new System.Drawing.Size(107, 54);
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this.lb_eC.Tablndex = 4;

this.Ib_eC.Text="Ib_eC";

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

this.Ib_pH.BackColor = System.Drawing.Color.Black;

this.Ib_pH.Font = new System.Drawing.Font("Cambria", 21.75F,
System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.Ib_pH.ForeColor = System.Drawing.Color.SpringGreen;

this.Ib_pH.Location = new System.Drawing.Point(126, 84);

this.Ib_pH.Name ="1b_pH";

this.Ib_pH.Size = new System.Drawing.Size(107, 54);

this.lb_pH.TablIndex = 5;

this.Ib_pH.Text="1b pH";

this.Ib_pH.TextAlign = System.Drawi ontentAlignment.MiddleCenter;

this.lb_light.BackColor = System.Dr g.Color.Black;

this.lb_light.Font = new System.Dra ont("€ambria", 21.75F,
System.Drawing.FontStyle.Bold, System.Drawing.GraphiesUnit.Point, ((byte)(0)));

this.lb_light.ForeColor = System.Drawing.Color. SpringGreen;

this.Ib_light.Location = new SyStem. Drawing:Point(239, 85);

]
this.lb_light.Name = @hght”; NEO
V4

this.Ib_light.Size = new S%E}%ﬁﬁhﬂﬂ:é@agg

this.lb_light.TabIndex = 6;

this.Ib_light. Text ="Ib_light";

this.Ib_light. TextAlign = System.Drawing.ContentAlignment.MiddleCenter;
this.checkBox1.AutoSize = true;

this.checkBox 1.Location = new System.Drawing.Point(12, 150);
this.checkBox1.Name = "checkBox1";

this.checkBox1.Size = new System.Drawing.Size(91, 17);
this.checkBox1.Tablndex = 7,

this.checkBox1.Text = "Auto Running";
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this.checkBox1.UseVisualStyleBackColor = true;

this.checkBox1.CheckedChanged += new
System.EventHandler(this.checkBox1 CheckedChanged);

this.btnStart.ForeColor = System.Drawing.SystemColors.Control Text;

this.btnStart.Location = new System.Drawing.Point(352, 9);

this.btnStart.Name = "btnStart";

this.btnStart.Size = new System.Drawing.Size(97, 32);

this.btnStart. TabIndex = §;

this.btnStart. Text = "Start";

this.btnStart.UseVisualStyleBackColon = true;

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

this.btnClosed.Location = new System.Drawing.Point(352, 107);

this.btnClosed.Name = "btnClosed";

this.btnClosed.Size = new System.Dr 2.S1ze(97, 32);

this.btnClosed.Tablndex = 9;

this.btnClosed.Text = "Closed";

this.btnClosed.UseVisual StyleBackColor = true;

this.btnClosed.Click += new System.EventHandler(this.btnClosed_Click);

]
this.btnSetting.Locati&; new System.Drawing.Point()@, 47);

o

this.btnSetting.Name = "bgﬁwi'ﬁ"é n nl‘u‘aéa?

this.btnSetting.Size = new System.Drawing.Size(97, 32);

this.btnSetting. Tablndex = 10;

this.btnSetting. Text = "Setting";

this.btnSetting. UseVisualStyleBackColor = true;

this.btnSetting.Click += new System.EventHandler(this.btnSetting_Click);

this.statusBar1.Font = new System.Drawing.Font("Calibri", 12F,
System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.statusBarl.Location = new System.Drawing.Point(0, 171);

this.statusBar1.Name = "statusBarl";



this.statusBar1.Size = new System.Drawing.Size(461, 20);
this.statusBar1.TabIndex = 76;
this.statusBar1.Text = "Message";
this.timer1.Interval = 1000;
this.timer1.Tick += new System.EventHandler(this.timerl Tick);
this. AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this. AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(461, 191);
this.Controls.Add(this.statusBar1);
this.Controls.Add(this.btnSetting);
this.Controls.Add(this.btnClosed);
this.Controls.Add(this.btnStart);
this.Controls.Add(this.checkBox1);
this.Controls.Add(this.Ib_light);
this.Controls.Add(this.lb pH);
this.Controls.Add(this.Ib _e¢@);
this.Controls.Add(this.label4):
this.Controls.Add(this.label3);
this.Controls.Add(thi%_BcU); \)iio
~

. . 2

thls.Controls.Add(thls.lab'al) 5 1 a‘-ﬂ n n[u‘ aaa?

this.FormBorderStyle = System. Windows.Forms.FormBorderStyle.FixedSingle;
this.MaximizeBox = false;

this.Name = "Huming";

this.StartPosition = System.Windows.Forms.FormStartPosition.CenterScreen;
this.Text = "Huming Tracking";

this.Load += new System.EventHandler(this.Huming_Load);

this.Activated += new System.EventHandler(this.Huming_Activated);
this.ResumeLayout(false);

this.PerformLayout();
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#endregion

private System.Windows.Forms.Label labell;

private System.Windows.Forms.Label label2;

private System.Windows.Forms.Label label3;

private System.Windows.Forms.Label label4;

private System.Windows.Forms.Label Ib_eC;

private System.Windows.Forms.Label Ib [pH;

private System.Windows.Forms.Label 1b | light;

private System.Windows.Forms.CheckBox checkBox1;

private System.Windows.Forms.Button btnStart;

private System.Windows.Forms.Button losed;
private System.Windows.Forms.Button etting;
private System.Windows.Forms Status tusBar1;

private System.Windows.Forms.Timer timer1;

private System.ComponentMeodel:1Container componeits;

< o
23 . ’c\"’\)
Nengginaiufad®
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Huming Tracking

|

Start

light |

Setting

---i

Clozed

[+] Auto RBunning

: System error

using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Text;
using System.Windows.Forms;
using System.lO;
using System.IO.Ports; ¢ ?UJ
using System.Diagnostics; 6') ~ 0
namespace SMSapplication ’7{; Ta["n nIU‘aaa
{
public partial class Huming : Form
{
#region Private Variables
SerialPort port = new SerialPort();
cIsSMS objclsSMS = new clsSMS();
#endregion
clsIni myConfig = new clsIni("");

bool sms_first send;
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bool b_Active = false;
Int32 refresh_check, sms_reply, sec_count, min_count;
public Huming()
{
InitializeComponent();
this.Closing += new System.ComponentModel.CancelEventHandler(this.Huming_Closing);
H

private void btnClosed_Click(object sender, EventArgs )

{
this.Close ();

}

private void Huming_Load(object sender, EventArgs €)

{

timerl.Enabled = false;

labell.Text = "Ready";

lb_eC.Text — nn;
lb_PH.Text =",
Ib_light. Text="";
1
statusBarl.Text = ”";c’fr ’{0
%) N
myConfig.refresh ();

N5, q
Y1aginalulad®
checkBox1.Checked = myConfig.ReadBool("StartUp", "AutoRun");

if (checkBox1.Checked == true)
{

btnStart_Click(sender, e);

private void Huming_Closing(object sender, System.ComponentModel.CancelEventArgs €)

{
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if (MessageBox.Show("Do you want stop process & exit program", "Closed program",

MessageBoxButtons.OK Cancel, MessageBoxIcon.Exclamation) == DialogResult.OK)

{
if (this.port.IsOpen == true)
{
ClosedPort();
H
H
else
{
e.Cancel = true;
H
H
private bool ConnectPort()
{
try
{

String PortName = myConfig.ReadString('"COMPORT","PortName");
String BaudRate =‘%(C0nﬁg.ReadString("COMPOI;\(?”,"BaudRate");
String DataBit = mng%@YEF iﬁnﬁTWT”,"DataBits");
String StopBit = myConfig.ReadString("COMPORT","StopBits");
String rdTimeOut = myConfig.ReadString("COMPORT", "ComReadTimeOut");
String wrTimeOut = myConfig.ReadString("COMPORT", "ComWriteTimeOut");
this.statusBar1.Text = "Open comport >" + PortName;
this.port = objclsSMS.OpenPort(
PortName,
Convert.ToInt32(BaudRate),
Convert.ToInt32(DataBit),

Convert.ToInt32(rdTimeOut),
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Convert.ToInt32(wrTimeOut));
if (this.port != null)
{
this.statusBarl.Text =" : Completed";

return true;

else

this.statusBarl.Text =" : Fail";

return false;

}

catch (Exception)

{

}

timer1.Stop();
objclsSMS.ClosePort();
}
private void Read Huming()
{
double eC = 0.00, pH = 0.00, lig = 0.00;
bool trig = false;
string sms;

labell.Text = DateTime.Now.ToString();
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if(lmyConfig.DataFile().Length > 0) {
try
{
TextReader trs = new StreamReader(myConfig.DataFile());
string[] des;
string[] src = trs.ReadToEnd().Split(new Char[] { "\r' });
trs.Close();
for (int ind = src.Length - 1; ind > 0; ind--)
{
if ((src[ind]). Trim() !="")
{
des = src[ind].Split(new char[] {'", "\t'});
eC = Convert. ToDouble(de Trim());
pH = Convert. ToDouble(desf6]. Trim());
lig = Convert. ToDouble(d rim());
Ib_eC.Text = eC.PoString("#0.00");
Ib_pH.Text = pHiToString("#0:00");
Ib_light. Text = lig, ToString(l 40, 00

/
sms = "Fau ,ﬂg reading parameter of\r\n"; ;{0

if (eC < myConQi}B%(fH ﬂfu1m%% ec_max()) { trig = true; sms = sms +

sms = sms + "eC:: " + eC.ToString("#0.00") + " (" +

">}

myConfig.ec_min().ToString("#0.00") + " - " + myConfig.ec_max().ToString("#0.00") + ")\r\n";

if (pH < myConfig.ph_min() || pH > myConfig.ph _max()) { trig = true; sms = sms +
>t )

sms = sms + "pH:: " + pH.ToString("#0.00") + " (" +
myConfig.ph_min().ToString("#0.00") + " - " + myConfig.ph_max().ToString("#0.00") + ")\r\n";

if (lig < myConfig.Ix_min() || lig > myConfig.Ix_max()) { trig = true; sms = sms +

3
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sms = sms + "Ix:: " + lig. ToString("#0.00") + " (" +
myConfig.Ix_min().ToString("#0.00") + " - " + myConfig.Ix_max().ToString("#0.00") + ")\r\n";
if (trig == true)
{
if (sms_first send == false)
{
timer1.Stop();
string[] pho;

pho = myConfig.Phone(iSplit(new char[] { ;' });

sec_count jll‘
min c ...

sms_{first Qﬂgfﬁlﬁlnn[ U‘aﬂa

timer1.Start();

break;



catch (Exception)
{
}

}

private void btnStart_Click(object sender, EventArgs €)
{

btnStart.Enabled = false;
myConfig.refresh();
if (btnStart. Text == "Start")
{
if (port.IsOpen == false)
{
if (ConnectPort() == true)
{

refresh_check = O; - V
sms_first send =

==l

sec_count =

min_count = n&, agin n‘u‘aﬂa

btnStart. Text = "Stop";

//II :

timerl.Enabled = true;

else

if (port.IsOpen == true)
{
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}

ClosedPort();

H
btnStart. Text = "Start";
timer1.Enabled = false;
labell.Text = "Ready";

H

if (port.IsOpen == false)

{
ClosedPort();
btnStart.Enabled = true ;

}
if (checkBox1.Checked == false) {

timer1.Stop();

labell.Text = DateTime. .

if (sec_count % myConfig. \\
<, R
{ %,

| ) )
Read Huming(); Onﬂ] a"'ﬂm n"u‘aﬂa?

}
if (++sec_count == 60) {
sec_count = 0;
++min_count;
H
if (min_count == myConfig. TimeReply())
{

min_count = 0;

Start.Enabled = true; }
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sms_first send = false ;

H
timer1.Start();
H
private void checkBox1 CheckedChanged(object sender, EventArgs €)
{
if (checkBox1.Checked == true)
{
if (this.port.IsOpen == false)
{
btnStart Click(sender , e);
H
if (this.port.IsOpen == true)
{
btnStart.Enabled = false;
H
h
else
{ 6'} }\0’
. . __) ) ) 6\)
if (this.port.IsOpen == %b 1 a‘-ﬂmn‘- u‘ﬁﬂa
{
ClosedPort();
H
btnStart.Enabled = true;
H

myConfig.IniWriteValue("StartUp", "AutoRun",Convert. ToString(checkBox 1.Checked));
H
private void btnSetting_Click(object sender, EventArgs €)
{
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Setup = new Setup();
f.ShowDialog();
myConfig.refresh();

H

private void Huming_Activated(object sender, EventArgs €)
{
if (b_Active == true) return;
checkBox1.Checked = myConfig.ReadBool("StartUp", "AutoRun");
if (checkBox1.Checked == true)
{

btnStart Click(sender, e);

\
o, A
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Nenaginalulad®
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Huming Tracking

ST

l 1 ght S etting ]

--- o]

[+] Auto RBunning

: System error

Click | Setting |

Setup
o Port Settings | Source | Value

Port Settings .

Port Mame | ooy yy H B 2ud Rate ' 9500 -
Data Bits | 5 y _FI Sitop Bits [1 -
o _ | -y -
Farity Bitz | Maone % J
3 Read Timecut |2gg . gk Timeot [300

6 | U’j ] ’ Clased

Port Settings | Sowrce | Yalue

Source
Source Filename: | C:\Result. dat
Compare Refresh Time: |10 | sec

SMS to Phore:  [pgond4oiels
SME time reply: | 20 w | min

Save l [ Clozed




-

e, B[S
| Port Settings || Source | Value |
Source
< ec <
< pH <
< aaane <
l Save ] [ Closed

using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Text;
using System.Windows.Forms;
namespace SMSapplication
{ )
public partial class Setup : Form
{
public clsIni myConfig = new clsIni("");
public Setup()
{

InitializeComponent();

}

!
&

. 240
Nenggmalufal®

private void Setup_Load(object sender, EventArgs ¢)

{
Int16 1;
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}

85

myConfig.refresh();
cboPortName.Items.Clear();
fori=1;1<30;i++)
{

cboPortName.Items.Add("COM" + Convert. ToString(i));
H
cboPortName.Text= myConfig.ReadString("COMPORT", "PortName","COM1");
cboBaudRate.Text = myConfig.ReadString("COMPORT", "BaudRate","9600");
cboDataBits.Text = myConfig.ReadString ("COMPORT", "DataBits","8");
cboStopBits. Text = myConfig.ReadString ("COMPORT", "StopBits","1");
cboParityBits. Text = myConfig.ReadString ("COMPORT", "ParityBits","None");
txtReadTimeOut.Text = myConfig.ReadString ("COMPORT", "ComReadTimeOut","300");
txtWriteTimeOut. Text = myConfig.R tring ("COMPORT", "ComWriteTimeOut","300");
txtPhone.Text = myConfig.Phone();
txtSrcFilename. Text = myConfig.D 0;
cboCompare.Text = myConfig. TimeRefresh.().ToString ("#0"); // 10 sec compare
cboReply.Text = myConfigiTimeReply (). ToString("#0"); // 10 min reply sms
textBox 1.Text = myConfigiee mming). FoString("#0.00");
textBox2.Text = myc%_ﬁg.ecmax().ToString("#0.00” Y
textBox3.Text = myConQ%l in{). ToStri "{f@&\?),

TamAage

textBox4.Text = myConfig.ph_max().ToString("#0.00");
textBox5.Text = myConfig.Ix_min(). ToString("#0.00");

textBox6.Text = myConfig.Ix_max().ToString("#0.00");

private void btnClosed_Click(object sender, EventArgs €)

{

this.Close();
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private void btnSave Click(object sender, EventArgs €)
{

myConfig.IniWriteValue("COMPORT", "PortName", cboPortName.Text);
myConfig.IniWriteValue ("COMPORT", "BaudRate", cboBaudRate.Text);
myConfig.IniWriteValue ("COMPORT", "DataBits", cboDataBits.Text);
myConfig.IniWriteValue ("COMPORT", "StopBits", cboStopBits. Text);
myConfig.IniWriteValue ("COMPORT", "ParityBits", cboParityBits. Text);
myConfig.IniWriteValue ("COMPORT", "ComReadTimeOut", txtReadTimeOut. Text);
myConfig.IniWriteValue ("COMPORT!, "ComWriteTimeOut", txtWriteTimeOut. Text);
myConfig.Phone(txtPhone. Text);
myConfig.DataFile(txtSrcFilename. Text);
myConfig. TimeRefresh(Convert. Tolnt32(¢cboCompare. Text));
myConfig. TimeReply(Convert. Tolnt32@@boReply.Text));
if (textBox 1.Text.Length > 0) myConfigiec min(Convert. ToDouble(textBox1.Text. Trim()));
if(textBox2.Text.Length>0) myCon max (Convert. ToDouble(textBox2.Text. Trim()));
if (textBox3.Text.Length > 0) myConfig.ph_min (€onvert.ToDouble(textBox3.Text.Trim()));
if (textBox4.Text.Length >0) myConfig:;ph_max (€onvert. ToDouble(textBox4.Text. Trim()));
if (textBox5.Text.Length >0) myConfigidxamin (Convert. ToDouble(textBox 5. Text. Trim()));

|
if (textBoxé.Text.Ler% > 0) myConfig.lx max (Convq‘?t.ToDouble(textB0x6.Text.Trim()));

. 5, 2
this.Close(); Oﬁa 1 a“ﬂm ﬂ[u‘agﬁf’



4. Code lumsoonuuUUEDN Setup A28 VB C# (A021nT0 3)

namespace SMSapplication

{

partial class Setup

{

private System.ComponentModel.IContainer components = null;

protected override void Dispose(bool disposing)

{

}

if (disposing && (components != null))
{

components.Dispose();

H
base.Dispose(disposing);

#region Windows Form Desigierigenerated code

private void InitializeComponent()

{

. . C . 9
thls.tabSMSapphcatlonﬁF)ncw System:Windows.F orrﬁﬂ' abControl();

~
this.tbPortSettings = new gﬁﬂa}mﬁ{aﬂa&bPage();
this.gboPortSettings = new System.Windows.Forms.GroupBox();
this.txtWriteTimeOut = new System.Windows.Forms.TextBox();
this.txtReadTimeOut = new System.Windows.Forms.TextBox();
this.cboParityBits = new System.Windows.Forms.ComboBox();
this.cboStopBits = new System.Windows.Forms.ComboBox();
this.cboDataBits = new System.Windows.Forms.ComboBox();
this.cboBaudRate = new System.Windows.Forms.ComboBox();
this.cboPortName = new System.Windows.Forms.ComboBox();

this.label7 = new System.Windows.Forms.Label();
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this.label6 = new System.Windows.Forms.Label();
this.label5 = new System.Windows.Forms.Label();
this.label4 = new System.Windows.Forms.Label();
this.label3 = new System.Windows.Forms.Label();
this.label2 = new System.Windows.Forms.Label();
this.labell = new System.Windows.Forms.Label();
this.tbSendSMS = new System.Windows.Forms.TabPage();
this.gboSource = new System.Windows.Forms.GroupBox();
this.cboReply = new System.WindowsiForms.ComboBox();
this.cboCompare = new System.Windows.Forms.ComboBox();
this.txtPhone = new System.Windows.Forms.TextBox();
this.txtSrcFilename = new System.Windows.Forms. TextBox();
this.label10 = new System.Windows.H s.Label();
this.labell1 = new System.Windows. s.Label();
this.label9 = new System.Windows. Label();
this.label8 = new System. Windows.Forms.Label()s
this.tabPagel = new System:Windows.Horms. TabPage();
this.groupBox1 = new System.Windows:Forms.GroupBox();
this.textBox6 = new gﬁ_tcm.Windows.Forms.TcxtBox&?
this.textBox5 = new Syst)ghy ws.Fo Wﬁ);
1adinATIAe™
this.textBox4 = new System.Windows.Forms.TextBox();
this.textBox3 = new System.Windows.Forms.TextBox();
this.textBox2 = new System.Windows.Forms.TextBox();
this.textBox1 = new System.Windows.Forms.TextBox();
this.label13 = new System.Windows.Forms.Label();
this.label14 = new System.Windows.Forms.Label();
this.labell5 = new System.Windows.Forms.Label();
this.btnSave = new System.Windows.Forms.Button();

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



this.label12 = new System.Windows.Forms.Label();
this.label16 = new System.Windows.Forms.Label();
this.tabSMSapplication.SuspendLayout();
this.tbPortSettings.SuspendLayout();
this.gboPortSettings.SuspendLayout();
this.tbSendSMS.SuspendLayout();
this.gboSource.SuspendLayout();
this.tabPage1.SuspendLayout();
this.groupBox 1.SuspendLayout();
this.SuspendLayout();
this.tabSMSapplication.Controls. Add(this.tbPortSettings);
this.tabSMSapplication.Controls.Add(this.tbSendSMS);
this.tabSMSapplication.Controls. Add fabPagel);
this.tabSMSapplication.Location= n ystem. Drawing.Point(11, 12);
this.tabSMSapplication.Name/=""ta plication";
this.tabSMSapplication.SelectedIndex = 0;
this.tabSMSapplication.Size’= new System.Drawiig.Size(524, 227);
this.tabSMSapplication. Tablndex‘—11;
this.tbPortSettings.C(‘)%gols.Add(this.gboPortSettings);li’J
this.tbPortSettings.Locati)% sten, A@&%int@, 22);
iaginAIuTaY
this.tbPortSettings.Name = "tbPortSettings";
this.tbPortSettings.Padding = new System.Windows.Forms.Padding(3);
this.tbPortSettings.Size = new System.Drawing.Size(516, 201);
this.tbPortSettings. TabIndex = 0;
this.tbPortSettings. Text = "Port Settings";
this.tbPortSettings.UseVisualStyleBackColor = true;
this.gboPortSettings.Controls. Add(this.txtWrite TimeOut);
this.gboPortSettings.Controls. Add(this.txtRead TimeOut);

this.gboPortSettings.Controls. Add(this.cboParityBits);
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this.gboPortSettings.Controls. Add(this.cboStopBits);
this.gboPortSettings.Controls. Add(this.cboDataBits);
this.gboPortSettings.Controls. Add(this.choBaudRate);
this.gboPortSettings.Controls. Add(this.cboPortName);
this.gboPortSettings.Controls. Add(this.label7);
this.gboPortSettings.Controls. Add(this.label6);
this.gboPortSettings.Controls. Add(this.label5);
this.gboPortSettings.Controls. Add(this.label4);
this.gboPortSettings.Controls. Add(thisilabel3);
this.gboPortSettings.Controls. Add(this.Jabel2);
this.gboPortSettings.Controls. Add(this.label 1 );
this.gboPortSettings.Location = new System.Drawing.Point(16, 17);
this.gboPortSettings.Name = "gboPor ings";
this.gboPortSettings.Size = new Syst rawing.Size(422, 167);
this.gboPortSettings. Tablndex = 0;
this.gboPortSettings. TabStop = false;
this.gboPortSettings. Text ="Port Settings";
this.txtWrite TimeOut. Location==hew Systen:Drawing. Point(295, 133);
this.txtWriteTimeOu&a)chngth = b \)l?

~
this.txtWriteTimeOut.Nachf?U” %ﬁﬁﬁm‘aﬁa‘%
this.txtWriteTimeOut.Size = new System.Drawing.Size(70, 20);
this.txtWriteTimeOut.TabIndex = 13;
this.txtWriteTimeOut. Text = "300";
this.txtReadTimeOut.Location = new System.Drawing.Point(104, 133);
this.txtReadTimeOut.MaxLength = 5;
this.txtReadTimeOut.Name = "txtReadTimeOut";
this.txtReadTimeOut.Size = new System.Drawing.Size(70, 20);
this.txtReadTimeOut.Tablndex = 12;

this.txtReadTimeOut.Text = "300";
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this.cboParityBits.DropDownStyle =
System.Windows.Forms.ComboBoxStyle.DropDownList;

this.cboParityBits.FormattingEnabled = true;

this.cboParityBits.Items.AddRange(new object[] {

"Even",

"Odd",

"None"});

this.cboParityBits.Location = new System.Drawing.Point(87, 89);

this.cboParityBits.Name = "cboParityBits";

this.cboParityBits.Size = new System.Drawing.Size(121, 21);

this.cboParityBits. Tablndex = 11;

this.cboStopBits.DropDownStyle = System. Windows.Forms.ComboBoxStyle.DropDownList;

this.cboStopBits.FormattingEnabled =
this.cboStopBits.Items. AddRange(ne
e,
"1.5",
"2,
this.cboStopBits.Location = new SystemeDrawing Point(281, 62);

this.cboStopBits. Nam% "cboStopBits"; ?‘0

this.cboStopBits.Size = g\f}igsi Dra\xﬁrﬁégﬁél 21);

this.cboStopBits.Tablndex = 10;

this.cboDataBits.DropDownStyle = System. Windows.Forms.ComboBoxStyle.DropDownList;
this.cboDataBits.FormattingEnabled = true;

this.cboDataBits.Items.AddRange(new object[] {

ngn

"G

.

"'}

this.cboDataBits.Location = new System.Drawing.Point(87, 62);



this.cboDataBits.Name = "cboDataBits";
this.cboDataBits.Size = new System.Drawing.Size(121, 21);

this.cboDataBits. TabIndex = 9;

this.cboBaudRate.DropDownStyle =
System.Windows.Forms.ComboBoxStyle.DropDownlList;

this.cboBaudRate.FormattingEnabled = true;

this.cboBaudRate.Items.AddRange(new object[] {

"110",

"300",

"1200",

"2400",

"4800",

"9600",

"19200",

"38400",

"57600",

"115200",

"230400",

"460800", %- l{’)

"921600"}); "Oen.s q 3‘5\)

Yaginalutad®

this.cboBaudRate.Location = new System.Drawing.Point(281, 34);
this.cboBaudRate.Name = "cboBaudRate";
this.cboBaudRate.Size = new System.Drawing.Size(121, 21);
this.cboBaudRate.TabIndex = §;
this.cboPortName.DropDownStyle =
System.Windows.Forms.ComboBoxStyle.DropDownList;
this.cboPortName.FormattingEnabled = true;

this.cboPortName.Location = new System.Drawing.Point(87, 34);

this.cboPortName.Name = "cboPortName",;
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this.cboPortName.Size = new System.Drawing.Size(121, 21);

this.cboPortName.Tablndex = 7;

this.label7.AutoSize = true;

this.label7.Location = new System.Drawing.Point(216, 133);

this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size(73, 13);

this.label7.TabIndex = 6;

this.label7.Text = "Write Timeout";

this.label6.AutoSize = true;

this.label6.Location = new System.Drawing.Point(24, 133);

this.label6.Name = "label6";

this.label6.Size = new System.Drawing.Size(74, 13);

this.label6.Tablndex = 5;

this.label6.Text = "Read Timeout'";

this.label5.AutoSize = true;

this.label5.Location = new System.Drawing Point(28, 92);

this.label5.Name = "label 5"

this.label5.Size = new System. Drawing.Size(53; 13);

this.label5.TabIndex ﬁé_, l?

this.label5.Text = "Parit )gﬁ} ~ < 65\)
Haginalulat®

this.label4.AutoSize = true;

this.label4.Location = new System.Drawing.Point(226, 62);

this.label4.Name = "label4";

this.label4.Size = new System.Drawing.Size(49, 13);

this.label4.TabIndex = 3;

this.label4.Text = "Stop Bits";

this.label3.AutoSize = true;

this.label3.Location = new System.Drawing.Point(31, 62);

this.label3.Name = "label3";
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this.label3.Size = new System.Drawing.Size(50, 13);
this.label3.TabIndex = 2;

this.label3.Text = "Data Bits";

this.label2.AutoSize = true;

this.label2.Location = new System.Drawing.Point(217, 37);
this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size(58, 13);
this.label2.Tablndex = 1;

this.label2.Text = "Baud Rate";

this.labell.AutoSize = true;

this.labell.Location = new System.Drawing.Point(24, 34);
this.labell .Name = "label1";

this.labell.Size = new System.Drawing.8ize(57, 13);
this.labell.TabIndex = 0;

this.labell.Text = "Port Name!";

this.tbSendSMS.Controls. Add(this.ghoSource);
this.tbSendSMS.Location =hew System:Drawing,Peint(4, 22);
this.tbSendSMS.Name = "tbSendSMS!';
this.tbSendSMS.Padd%ﬂ = new' System.Windows.F ornzg?PaddingG);
this.tbSendSMS.Size = n@ﬁm]')ﬁaﬁvlrcﬁé%@g 201);

this.tbSendSMS.TabIndex = 1;
this.tbSendSMS.Text = "Source";
this.tbSendSMS.UseVisualStyleBackColor = true;
this.gboSource.Controls.Add(this.label16);
this.gboSource.Controls. Add(this.label12);
this.gboSource.Controls.Add(this.cboReply);
this.gboSource.Controls.Add(this.cboCompare);
this.gboSource.Controls.Add(this.txtPhone);

this.gboSource.Controls.Add(this.txtSrcFilename);
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this.gboSource.Controls.Add(this.label10);
this.gboSource.Controls.Add(this.label11);
this.gboSource.Controls.Add(this.label9);
this.gboSource.Controls.Add(this.label8);
this.gboSource.Location = new System.Drawing.Point(18, 16);
this.gboSource.Name = "gboSource";

this.gboSource.Size = new System.Drawing.Size(479, 160);
this.gboSource. TabIndex = 43;

this.gboSource.TabStop = false;

this.gboSource.Text = "Source";
this.cboReply.DropDownStyle = System.Windows.Forms.ComboBoxStyle.DropDownList;
this.cboReply.FormattingEnabled = true;
this.cboReply.Items.AddRange(new object[] {

e,

non

n3n

ngn

5o,
" 12
6",

7

- e - 240
T Nengginaiufad®
.

0-.
’S

won.
"10",
"11",
"12",
"13",
"14",
"15",

||16||’



"17",

"18",

"19",

"20"});

this.cboReply.Location = new System.Drawing.Point(149, 103);
this.cboReply.Name = "cboReply";

this.cboReply.Size = new System.Drawing.Size(97, 21);
this.cboReply.TabIndex = 7;

this.cboCompare.DropDownStyle =

System.Windows.Forms.ComboBoxStyle.Dro
this.cboCompare.FormattingEnabled
this.cboCompare.Items.AddRange(new object[] {
"
.
"3
n4

\
. % \
o %, ’lllllll\‘ L

o e - p
o Nengginaluiad®”

||9||,

N

"10",
"1,
"12",
"13",
"4,
"5,
"16",

||17||’
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"18",
"19",
"20",
21",
"22",
"23",
24",
"25",
"26",
27",
"28",
"29",
"30",
"31,
"32,

"33",

Y
- Usaaana
"36", %.) \Il‘...l“\ 0'{9

o e - p
7 Nengginaluiad®”

||38H,

N

"39",

"40"});

this.cboCompare.Location = new System.Drawing.Point(149, 50);
this.cboCompare.Name = "cboCompare";

this.cboCompare.Size = new System.Drawing.Size(97, 21);
this.cboCompare.TabIndex = 6;

this.txtPhone.Location = new System.Drawing.Point(149, 77);

this.txtPhone.Name = "txtPhone";



this.txtPhone.Size = new System.Drawing.Size(311, 20);
this.txtPhone.TabIlndex = 5;
this.txtPhone.Text = "txtPhone";
this.txtSrcFilename.Location = new System.Drawing.Point(149, 26);
this.txtSrcFilename.Name = "txtSrcFilename";
this.txtSrcFilename.Size = new System.Drawing.Size(311, 20);
this.txtSrcFilename.Tablndex = 4;
this.txtSrcFilename.Text = "txtSrcFilename";
this.label10.AutoSize = true;
this.label10.Location = new System.Drawing.Point(63, 103);
this.label10.Name = "label10";
this.label10.Size = new System.Drawing.Size(80, 13);
this.label10.Tablndex = 3;
this.label10.Text = "SMS time reply:'
this.labell 1.AutoSize = true;
this.labell1.Location = newsSystem.RDrawing Point(64, 77);
this.labell 1.Name = "labeld'1";
this.label11.Size = new SystemiDiawing:Size(79, 13);
this.labell l.TabIndex%% ; \)l?

~

i " " 2

this.label11.Text = SMSQ{’WE"'” n[u‘aaa?
this.label9.AutoSize = true;
this.label9.Location = new System.Drawing.Point(25, 53);
this.label9.Name = "label9";
this.label9.Size = new System.Drawing.Size(118, 13);
this.label9.TabIndex = 1;
this.label9.Text = "Compare Refresh Time:";
this.label8.AutoSize = true;
this.label8.Location = new System.Drawing.Point(54, 26);

this.label8.Name = "label8";
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this.label8.Size = new System.Drawing.Size(89, 13);

this.label8.TabIndex = 0;

this.label8.Text = "Source Filename:";

this.tabPage1.Controls. Add(this.groupBox1);

this.tabPagel.Location = new System.Drawing.Point(4, 22);

this.tabPagel.Name = "tabPage1";

this.tabPagel.Size = new System.Drawing.Size(516, 201);

this.tabPagel.TabIndex = 2;

this.tabPagel.Text = "Value";

this.tabPagel.UseVisualStyleBackColor = true;

this.groupBox 1.Controls. Add(this.textBox6);

this.groupBox 1.Controls. Add(this.textBox5);

this.groupBox1.Controls. Add(this tex 4);

this.groupBox 1.Controls. Add(this.textBox3);

this.groupBox1.Controls. Add(this.te 2);

this.groupBox 1.Controls. Add(this.textBox1);

this.groupBox 1.Controls. Add(this.label 13);

this.groupBox 1.Controls. Add(this.label 14 );

this.groupBox1 .Cont%.Add(this.label 15); lE’J

this.groupBoxl.Location)jﬁ]: tem. Deawiiie ﬁ%ﬁ(l& 16);
UiatinafoTde®

this.groupBox1.Name = "groupBox1";

this.groupBox 1.Size = new System.Drawing.Size(479, 160);

this.groupBox1.TabIndex = 44;

this.groupBox1.TabStop = false;

this.groupBox1.Text = "Source";

this.textBox6.Location = new System.Drawing.Point(260, 75);

this.textBox6.Name = "textBox6";

this.textBox6.Size = new System.Drawing.Size(62, 20);

this.textBox6.TabIndex = 10;
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this.textBox6.Text = "textBox6";

this.textBox6.TextAlign = System.Windows.Forms.Horizontal Alignment.Center;
this.textBox5.Location = new System.Drawing.Point(78, 75);
this.textBox5.Name = "textBox5";

this.textBox5.Size = new System.Drawing.Size(62, 20);

this.textBox5.TabIndex = 9;

this.textBox5.Text = "textBox5";

this.textBox5.TextAlign = System. Windows.Forms.Horizontal Alignment.Center;
this.textBox4.Location = new System.Dtawing.Point(260, 49);
this.textBox4.Name = "textBox4";

this.textBox4.Size = new System.Drawing.Size(62, 20);

this.textBox4.Tablndex = 8

this.textBox4.Text = "textBox4";

this.textBox4.TextAlign = System. Windéws.Forms.Horizontal Alignment.Center;
this.textBox3.Location = new Syster ing.Point(78, 49);
this.textBox3.Name = "textBox3";

this.textBox3.Size = new System.Drawing.Size(625:20);

this.textBox3.TabIndex = 7;

this.textBox3.Text = %(tBOXy' ?f’J
this.textBox3.TextAlign % indo W‘.ﬁorlzontalAhgnment Center;
this.textBox2.Location = new?z/??}n.Dra‘Eng.P01nt(260, 26);
this.textBox2.Name = "textBox2";

this.textBox2.Size = new System.Drawing.Size(62, 20);

this.textBox2.Tablndex = 6

this.textBox2.Text = "textBox2";

this.textBox2.TextAlign = System. Windows.Forms.Horizontal Alignment.Center;
this.textBox1.Location = new System.Drawing.Point(78, 23);
this.textBox1.Name = "textBox1";

this.textBox1.Size = new System.Drawing.Size(62, 20);
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this.textBox1.TabIndex = 5;

this.textBox1.Text = "textBox1";

this.textBox1.TextAlign = System.Windows.Forms.Horizontal Alignment.Center;

this.labell3.AutoSize = true;

this.labell3.Font = new System.Drawing.Font("Courier New", 12F,
System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.label13.Location = new System.Drawing.Point(146, 70);

this.label13.Name = "labell3";

this.label13.Size = new System.Drawing.Size(98, 18);

this.labell13.TabIndex = 2;

this.label13.Text = "< light <";

this.label14.AutoSize = true;

this.label14.Font = new System.Drawi ont("Courier New", 12F,
System.Drawing.FontStyle.Bold, System.Dr g.GraphicsUnit.Point, ((byte)(0)));

this.label14.Location = new System. ing.Point(165, 44);

this.label14.Name = "label 14";

this.label14.Size = new System.Drawing:Size(68, 18);

this.labell4.Tablndex = 1;

this.label14. Text = %} <" \)i?’
this.label15.AutoSize = trgf)a -’a“ﬂln n\‘u‘a{\a?

this.label15.Font = new System.Drawing.Font("Courier New", 12F,
System.Drawing.FontStyle.Bold, System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.labell5.Location = new System.Drawing.Point(165, 26);

this.labell5.Name = "label15";

this.label15.Size = new System.Drawing.Size(68, 18);

this.label15.TabIndex = 0;

this.labell15.Text = "< eC <";

this.btnSave.Location = new System.Drawing.Point(335, 267);

this.btnSave.Name = "btnSave";
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this.btnSave.Size = new System.Drawing.Size(87, 30);
this.btnSave.TabIndex = 2;

this.btnSave.Text = "Save";

this.btnSave.UseVisualStyleBackColor = true;

this.btnSave.Click += new System.EventHandler(this.btnSave Click);
this.btnClosed.Location = new System.Drawing.Point(444, 267);
this.btnClosed.Name = "btnClosed";

this.btnClosed.Size = new System.Drawing.Size(87, 30);
this.btnClosed.TabIndex = 3;

this.btnClosed.Text = "Closed";
this.btnClosed.UseVisualStyleBackColor = true;

this.btnClosed.Click += new System.EventHandler(this.btnClosed Click);
this.label12.AutoSize = true;

this.label12.Location = new System. ing Point(252, 53);
this.label12.Name = "label 12"

this.label12.Size = new System.Drawing.Size(24, 43);
this.label12.TabIndex = §;

this.label12.Text = "scc"'

|
this.labell6. Aut081ze 75§ru0 "J

this.labell6.Location = n Drawin @1@(?52 106);
this.label16.Name = ”labell6’% ILﬂg

this.label16.Size = new System.Drawing.Size(23, 13);
this.label16.TabIndex = 9;

this.labell16.Text = "min";

this. AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);
this. AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size(548, 319);
this.Controls.Add(this.btnClosed);

this.Controls.Add(this.btnSave);



this.Controls.Add(this.tabSMSapplication);

this.FormBorderStyle = System.Windows.Forms.FormBorderStyle.FixedSingle;
this.MaximizeBox = false;

this.Name = "Setup";

this.StartPosition = System.Windows.Forms.FormStartPosition.CenterScreen;
this. Text = "Setup";

this.Load += new System.EventHandler(this.Setup Load);
this.tabSMSapplication.ResumeLayout(false);
this.tbPortSettings.ResumeLayout(false);
this.gboPortSettings.ResumeLayout(false);
this.gboPortSettings.PerformLayout();

this.tbSendSMS.ResumeLayout(false);

this.gboSource.ResumeLayout(false);

this.gboSource.PerformLayout();

this.tabPagel.ResumeLayout(false);

this.groupBox1.ResumeLayout(false);

this.groupBox 1.PerformLayout();

this.ResumeLayout(false);

\ < 2

endregion ) ~ 249
pondree Nenaginaluad®

private System.Windows.Forms.TabControl tabSMSapplication;
private System.Windows.Forms.TabPage tbPortSettings;

private System.Windows.Forms.GroupBox gboPortSettings;
private System.Windows.Forms.TextBox txtWriteTimeOut;
private System.Windows.Forms.TextBox txtReadTimeOut;
private System.Windows.Forms.ComboBox cboParityBits;
private System.Windows.Forms.ComboBox cboStopBits;
private System.Windows.Forms.ComboBox cboDataBits;

private System.Windows.Forms.ComboBox cboBaudRate;
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private System.Windows.Forms.ComboBox cboPortName;
private System.Windows.Forms.Label label7;

private System.Windows.Forms.Label label6;

private System.Windows.Forms.Label label5;

private System.Windows.Forms.Label label4;

private System.Windows.Forms.Label label3;

private System.Windows.Forms.Label label2;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.TabPage[tbSendSMS;
private System.Windows.Forms.GroupBox gboSource;
private System.Windows.Forms.Label labell 1;

private System.Windows.Forms.Label label9;

private System.Windows.Forms.Label | ]

private System.Windows.Forms.Button ave;

private System.Windows.Forms.Butto losed;
private System.Windows.Forms.ComboBox cboReply;
private System.Windows.Forms.ComboBox cboConipare;

private System.Windows.Forms.TextBox. txtPhone;

]
private System.Window%_orms.TextBox txtSrcFilcnamc»,\,h"J

| DS, PR

private System.Windows.F ogﬁ eiwul'aﬁcpl] m‘aaar’
private System.Windows.Forms.TabPage tabPagel;
private System.Windows.Forms.GroupBox groupBox1;
private System.Windows.Forms.TextBox textBox1;
private System.Windows.Forms.Label labell3;

private System.Windows.Forms.Label label14;

private System.Windows.Forms.Label labell5;

private System.Windows.Forms.TextBox textBox2;
private System.Windows.Forms.TextBox textBox6;

private System.Windows.Forms.TextBox textBox5;
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private System.Windows.Forms.TextBox textBox4;
private System.Windows.Forms.TextBox textBox3;
private System.Windows.Forms.Label label16;

private System.Windows.Forms.Label label12;

\\“1

”lmm\\‘

"97afnn Alula®d?

l\
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5. Code 11511053 Matlab

SIITTTTTTTTTTTTTT000000000000111111
% HYDROPONIC PLANT
%

% Data sensing : pH (pH5.6 - 6.5)
% :EC(1.8-2.2 mS/cm)
% : Light (LUX)
Yo
clear all;

clc;

106

%

% Part 2 :: Reading Data from Senso

%
pck =12;
round = 1; % Reading counter
Fl=1; % Fail reading countet

Cp=0; % Completed reading counter

]
while 1 %Cp <=5 % Contimje)ui running \)’\(.0
. V), P Q49
¢ = clock; f)a "aH'nnIu‘aﬂa,

min_time = ¢(1,5);

sec_time = ¢(1,6);

failed = 0;

while failed ~= 1

disp (‘Reading Now...")

s = serial'(COM7','BaudRate',57600); % Set port@COM4 and BaudRate
set(s, TimeOut',90); % Determine Timeout

fopen(s) % Open port

savel = fread(s,37*pck); % Read and Save
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fclose(s) % Close port
delete(s)
clear s
disp(['End of Reading # ',num2str(round)])
round = round+1;
Pos_1 = find(savel == 126); PDI1 =Pos_1(1,1);
Pos 2 = find(savel == 66); PD2 = Pos_2(1,1);
Pos 3 = find(savel == 255); PD3 =Pos_3(1,1);
if (PD2-PD1 == 1) && (PD3-PD2 == 1)&&(savel(pck*37,1) == 126)
disp(['Now saving'])
Data Base(:,1) = savel;
dimwrite('Data ECpHLight.txt', Data Base,'-append’,'delimiter’,\t','newline','pc");
Cp =Cptl;
failed = 1;
else disp(['Failed reading # ',num2str(F,

disp(['Try reading packet again!'])

Fl1=FI+1;
failed = 0;
17 iz
end ,5_)6 6\);\
ond Nengginplufad®

%
% Part 3 :: Extract Data
%

DTB = Data_Base;
clear Data Base;
PP3=1; % Used in line 20

PP1=1; % Used in line 31



%

% Choose the channel %

%

CH_EC ph=7,;

CH_Light=1;

Pos_1 = find(DTB(:,:) == 126);
Pos_2 = find(DTBC(:,:) == 66);
[rw_pl cl_pl]=size(Pos_1);
%

% Extract only header-126

%

for P1 = 1:2:rw _pl
Pos H1(PP1,:) =Pos 1(P1,1);
PP1 =PPI1+1;

end

v %
[rw_pHI1 cl_pHI1] = size(Pos H1);

[rw_p2 cl p2] = size(Pos 2);

[rw_tmcl tm]= size(D%)); \)}\0)
. o) S 249
%
Nengginplufad®

% Packet classification

%

pt2=1;

pt EC ph=1;

pt Light=1;

Ex Data EC pH=[];
Ex Data Light=[];
for tm = 1:cl_tm

% tm = 3;
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for pt = 1:pck
Ex_pData(:,pt) = DTB((Pos_H1(pt,1):Pos H1(pt,1)+36),tm);
if (Ex_pData(13,pt) == CH_EC ph)
Ex Data EC pH(:,pt EC ph)=Ex_pData(:,pt);
pt EC ph=pt EC ph+1;
elseif (Ex_pData(13,pt) == CH_Light)
Ex Data Light(:,pt Light) = Ex pData(:,pt);
pt Light=pt Light+ 1;
end
end
[dtal pck EC pH] = size(Ex Data BEC pH);

[dta2 pck Light] = size(Ex Data Light);

%
% Extract EC_pH packet
%

a=l;
forb=1:pck EC pH;
for ¢ = 15:1:34; % Datazone @# 15 »#34
data EC pH(a) %}(DataEC - pH(c,b): %D{gt’a set [1x60]
~
ek “Nengginaluiad e
end
end

%

% Extract Light packet

%

d=1;
for e = 1:pck_Light;
for f=15:1:34; % Data zone @ #15 - #34

data_Light(d) = Ex_Data_ Light(f,e); %Data set [1x60]



d=d+1;
end

end

110

%
%
%

Part 4 :: Generate ADC Data

[b a] = size(data_ EC_pH);

[c d] = size(data_Light);

Gen_EC pH = repmat(256,1,a);

Gen_Light = repmat(256,1,d);

MostBit EC pH =data EC pH.*Gen' EC pH ;
MostBit_Light = data Light.*Gen Light |;

[o1 Mbit EC_pH] = size(MostBit E ),

[02 Mbit_Light] = size(MostBit Lig

%

% Extract even row from 256-matrix

%

x=1;

forq= 2:2:Mbit_EC@; \;\0)
RdataH EC pH(x =@£} ' HE) e AT A2

-BC_PH() = Mg 50 AR a0

X =x+1;

end

y=1

for r = 2:2:Mbit_Light;
RdataH_Light(y) = MostBit_Light(r);
y=ytlh

end

%256x3 [1x60]



%

% Extract odd row from data-matrix

%

xXx =1;

for qq = 1:2:Mbit_EC pH;
Rdatal. EC pH(xx) = data EC_pH(qq);
XX =xx + 1;

end

yy=1

for rr = 1:2:Mbit_Light;
Rdatal. Light(yy) = data_Light(rr);
yy=yy+1

end

Finaldata EC pH =RdataH EC. pH #Rdatal. EC pH;

Finaldata Light =RdataH Light + _Light;

% dlmwrite('ADCdata EC_pH.txt'sFinaldata EC pH,'-append','delimiter',\t','precision’,

'%.41,'newline','pc');

% dlmwrite('ADCdata_Light.txt', Finaldata, Light,-append','delimiter’,\t','precision’,

111

]
'%.41,'newline','pc"); 6,5_ ‘\0)
o 2 (j: b 2 A‘G\)
‘Ylaginalulav*™
% Part 5 :: Sensor Calibration
%
% For Ch A0-A6
v_ph=2.5 * Finaldata EC_pH/4096; % For Ch A5
v_EC=2.5 * Finaldata EC_pH/4096; % For Ch A2

v_Light = Finaldata Light;

%

% pH

%



pH = (-3.838*(v_ph))+13.820;

%
% EC (mS/cm)

%

Range = 1;

if Range == 1;

x =1[0.016039119 0.038890199 0.087086462 0.186057247 0.213877191 0.343188847

0.522154744 0.609240016 0.719247844 0.852108802 0.918182224 1.124047134 1.173505606
1.308987553 1.393643030 1.436430317 1.58863];

y=[00.10203040611214161.82.12.32.52.62.93.0];

EC = interp1(x,y,[v_EC].'spline');

else

x =[0.195042787 0.2681413 0.330247988 0.405772888 0.472091184 0.542332887
0.609776895 0.694324126];

y=[345678910];

EC = interp1(x,y.[v_EE€],'spline");

end

% ____________________

% Light (LUX) '56- \)lf’)
e ), 5

’ Nenggnaluiab
Range = 2;

if Range == 1;

x=1[07919 3142474529 620 751
789 822 848 865 880 885 891 899 905 909 915
921 925 928 930 934 937 939 940 942 944 946
946 946 946 947 947 948 949 949 949 949 949
949 950 951 954 956 957 964 964 964 966 966
967 967 967 968 968 969 970 970 972 973 973

974 974 974 974 974 975 975 975 975 975 976
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976 976 976 976 976 977 977 977 977 977 977

977 977 977 977 977 977 977 977 978 978 978

978 978 978 978 978 979 979 979 979 979 980

980 980 980 981 981 981 982 982 982 982 982

982 982 983 983 983 983 983 983 983 983 983

983 984 984 984 985 985 985 985 985 986 986

986 986 986 986 987 987 987 987 987 987 987

987 987 988 988 988 989 989 989 989 989 989

989 989 989 989 989 989 989 989 989 990 990

990 990 990 990 990 990 990 990 990 991 991

991991 991 991 991 991 991 991 991 991 991

991991 991 991 991 991 992 992 992 992 992

992 992 992 992 992 992 992 992 993 993 9

993 993 993 993 993 993 993 993 9931994 ¢

994 994 994 994 994 994 994 994 994994

994 994 995 995 995 995 995 995995095 995

995 995 996 996 997 997 997 9981 ;
y=1[000.010.015 0.025 0.030.255 A0:'5

2025 30 35 40 45 50 55 60 55570 lf”

75 80 85 90 95 100 105 108 112@}; - ’3‘5\)

1aumalulad®

138 135 139 144 145 147 153 150 151 152 153

153 157 164 177 185 190 245 245 245 255 250

290 280 270 300 300 320 325 325 350 360 370

378.2 378.2 378.2 378.2 378.2 404.4 404.4 404.4 404.4 404.4 464.333

464.333 464.333 464.333 464.333 464.333 517.21143 517.21143 517.21143

517.21143 517.21143 517.21143 517.21143 517.21143

517.21143 517.21143 517.21143 517.21143 517.21143

517.21143 543 543 543 543 543 543 543 543 764.8

764.8 764.8 764.8 764.8 984 984 984 984 1036 1036 1036
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1160 1160 1160 1160 1160 1160 1160 1181 1181 1181 1181
1181 1181 1181 1181 1181 1181 1190 1190 1190 1200 1200
1200 1200 1200 1230 1230 1230 1230 1230 1230 1368 1368
1368 1368 1368 1368 1368 1368 1368 1374.133 1374.133
1374.133 1374.133 1374.133 1374.133 1374.133
1374.133 1374.133 1374.133 1374.133 1374.133
1374.133 1374.133 1374.133 1374.133 1374.133
1374.133 1536.818182 1536.818182 1536.818182 1536.818182
1536.818182 1536.818182 1536.818182 1536818182 1536.818182
1536.818182 1536.818182 1581.526316 1581.526316 1581.526316
1581.526316 1581.526316 1581.526316 1581.526316 1581.526316
1581.526316 1581.526316 1581.526316 1581.526316 1581.526316
1581.526316 1581.526316 1581.526316 158 6316 1581.526316
1581.526316 2142.769231 2142.769231 21 9231 2142.769231
2142.769231 2142.769231 2142.769231 2 0231 2142.769231
2142.769231 2142.769231 2142.769231\2142769231. 22144 2214 2214
22142214 2214 2214 2214 2214.221422142214 2275.533333
2275.533333 2275.533333 2275.533333/2275.533333 2275.533333
2275.533333 2275.533333 %5.533333 2275.533333 2275.529333
2275.533333 2275.533333 227?@}}%&6?6?\1{%%@1&%60 2460
2460 2460 2460 2460 2460 2460 2460 2460 2480 2480 2490
2490 2490 2500] ;

[x1p, idx] = unique(x);

ylp = y(idx);

LUX = interp1(x1p,y1p,v_Light);

else

x=[07919 3142474 529 620 751

789 822 848 865 880 885 891 899 905 909 915

921 925 928 930 934 937 939 940 942 944 946



946 946 946 947 947 948 949 949 949 949 949
949 950 951 954 956 957 964 964 964 966 966
967 967 967 968 968 969 970 970 972 973 973
974 974 974 974 974 975 975 975 975 975 976
976 976 976 976 976 977 977 977 977 977 977
977977977977 977977 977 977 978 978 978
978 978 978 978 978 979 979 979 979 979 980
980 980 980 981 981 981 982 982 982 982 982
982 982 983 983 983 983 983 983 983 983 983
983 984 984 984 985 985 985 985 985 986 986
986 986 986 986 987 987 987 987 987 987 987
987 987 988 988 988 989 989 989 989 989 989
989 989 989 989 989 989 989 989 989 990 9
990 990 990 990 990 990 990 990 990991
991 991 991 991 991 991 991 991 991991

991 991 991 991 991 991 992 992:992.992 992
992 992 992 992 992 992 992 992993 993 993
993 993 993 993 993 993 993 9937993 994 994

994 994 994 994 994 994 99&?94 994994 994
/

994 994 995 995 995 995 995 9g%f3?}?ﬁsniuiaﬁa?‘)

995 995 996 996 997 997 997 998]

y=1[000.010.0150.0250.03 0.255 10 15

202530354045 5055606570
7580859095100 105108 112118 124

127 129 130 132 135 135 136 138 138 141 144
147 153 164 177 185 190 205 245 245 250 255
263 275 280 284 290 296 300 305 320 350 370
372 374 380 380 382 385 400 400 405 410 420

426 430 437 450 453 454 456 458 467 475 480

7
N
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489 498 505 515 515 517 525 525 526 529 530
535 537 543 545 550 555 557 565 567 590 607
611 626 627 629 630 636 640 641 717 755 782
840 841 842 844 845 850 850 857 860 861 864
870 880 900 921 932 946 955 959 961 961 966
968 970 976 993 995 996 996 1004 1006 1011 1020
1020 1035 1035 1036 1060 1061 1070 1084 1090 1090 1100
11111116 1122 1122 1131 1132 1140 1150 1150 1157 1160
1160 1172 1172 1172 1175 1181 1190 1190 11195 1217 1217
1218 1220 1220 1220 1220 1240 1242 1262 1281 1301 1305
1314 1345 1368 1423 1427 1430 1436 1505 1515 1555 1636
1636 1639 1655 1662 1674 1674 1690 1690 1697 1700 1701
1704 1705 1716 1736 1736 1770 1815 2120 02190 2240
22402250 2250 2260 2260 2270 22702300 02370 2410
2410 2450 2450 2460 2480 2510 2520255 25762610
261026102610 2610 2620 2620 2660.2666]

[x1p, idx] = unique(x):

ylp = y(idx);

]
LUX = interpl ()%_,y 1p,v Light); ;{0
23 )

en J . 249
‘ Nenggmalufal®

Light = LUX*10;
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%

% Part 6 :: Choose Data & Save

%
[r EC pHc¢ EC pH]=size(Finaldata EC pH);
[r Light ¢ Light] = size(Finaldata Light);
MT = 1

TP=1;



%
%

%

%
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fori=1:c EC pH
if mod(i,2) ==
EC_real(tm,MT) = EC(.,1);
MT = MT+1;
elseif mod(i,2) ==
pH_real(tm,TP) = pH(i);
TP = TP+1;
end
end
mean_EC = mean(EC real)
mean_pH = mean(pH real)
Aver pH = sum(pH_real(1:(pck*10/2),1))/(pck*10/2)
Aver EC =sum(EC _real(1:(pck*1 D) (pck*10/2)
mean_Light = mean(Light)
save_time = clock;
save_data = [save_time(1:5)umean,_FEC,mean’ pH,mean Light];
dimwrite('EC_pH_Light/data.txt',save”data,"-append','delimiter',\t','newline','pc");
dimwrite('Database_Hydroponicsidatsaveadata,'=append','delimiter',\t','newline','pc");

1
dlmwrite('Result.d saveidata(6:8),'-append’,'delirm‘?er',‘\t’,'precision‘,

'%.41,'coffset’,1,'newline','pc'); )Sna ] é‘ gin H‘U‘aéa?

end

¢ = clock;

disp(['Saved at ',;num2str(c(4)),".' . num2str(c(5))])

end

pause(30);

%

%
%

End of Program




6. IEMIAAAT Driver RS232 1azN13¢ Com Port

Found New Hardware Wizard

Welcome to the Found New
§$ Hardware Wizard

This wizard helps you install software for:

usb serial converter

") If your hardware came with an installation CD
<4 or Hoppy disk. insert it now.

What do gou want the wizard to do?

Install the sof
o Install from a list or specific location [Advanced)

are automatically (Recommended)

Click Nextto continue.

Next > ] { Cancel J

AaNIABNN Install from a/list or

ific location (Advanced) uazﬂ@ﬂu Next

g

Found New Hardware WWigaid

Please choose your search and installation options. \\

N,

@) Search for H‘nef:;g_»gg;vdr.i;-.:er in these locations.

Use the check boxes"belog /it 62 ekpad e d&fault search, which includes local
paths and removable media. The best diver found will be installed.

[ Search removable media (floppy, CD-ROM...)

[¥] Include this location in the search:

v| [ Browse

") Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. “Windows does not guarantee that
the driver you choose will be the best match for your hardware.

{ < Back ][ Next > ][ Cancel ]

4
ﬁnﬂﬁmmmmwﬁmnﬁqgﬂ ﬂﬁﬂlﬁ’é}ﬂ Include this location in the search Lm%ﬂﬂﬂ.il Next
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Browse For Folder @

Select the folder that contains drivers for your hardware.

b2 Micro2424 ~
b MUT
@ My Shapes
4 2)PD
4 ) PeopleCounter —
4 [ CD PUBLIC
() dotnetfx
4 ) FT232
o
I |23 USB 2.0 TO RS232 Converter
() Db PC for test
[ Firmware
b 2 dilansigou
b () Snaglt Catalog
> @ TCS
|22 Updater .
b ) Visual Studio 2005
b My Computer
b &4 My Network Places

To view any subfolders, click a plus sign above.

[ OK ] [ Cancel

1aon Fo FT232\na1ju OK
a KT\\/T/L. &
v P\ M-

_ o ILANITZ I \
Found MNew Hardware W Dj &

Please choose your search and instaliation options.
(75 ?co
@) Search for the 51” inthese IocIk
Use the check boxes oa Um El UT default search, which includes local

paths and removable media. The best driver found will be installed.

4

Search removable media (floppy, CD-ROM...)

Include this location in the search:

[erts\PD PeapleCaunter\CD PUBLICF 1222 1 25 R MR |

() Don't search. | will choose the driver ta install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Next > ][ Cancel

EJ
nniuIzIaRIIA19Asg 1 taznatly Next



pe

Found New Hardware Wizard

Please wait while the wizard searches...

@ usb serial converter

L cBeck | Mew> | [ Concel ]

’Found MNew Hardware Vﬁd H\‘ f{ %n——:-'i

Please wait while the wizard installs the software...

6‘}) RRR™

:,Lto
by -
2 MR nalulad e

ftdibus. sps
To CAWINDOWS \system32\drivers

=

| <Back

Next > | Cancel
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% USE Serial Converter

Click Finish taclose the wizard.

L Finish | | Cancel

1 - A < 2)
AA1JY Finish 101e 5081

Pl
Q)

A9 Driver U893 Port USB-RS232

< AANVN My Compute&)
)-"]‘ Open - )
¥ T P 6
Neiggnalulat®:
Search...
Manage

Copy To...
Move To...

Map Network Drive...
Disconnect Network Drive...

Create Shortcut
Delete
Rename

| Properties
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iloudaaniia1nagll tien Hardware 1aznA1jy Device Manager

System Properties ? | 23

System Restore I Automatic Updates l Remote
General ] Computer Name: | Hardware | Advanced

Device Manager

. The Device Manager lists all the hardware devices installed
on your computer. Use the Device Manager to change the
properties of any device.

[ Device Manager ]

Drivers bl

@ Driver Signing lets youmake sure that installed drivers are
g, compatible with Windows. Windows pdate lets you set up
how Windows connects to Windows Update for drivers.

[ Driver Signing || H Windows Update ]

Hardware Profiles & 8

Hardware profiles pr away for you to set up and store
different hardware urations.

[i '\ Hardware Profiles ]

N

‘!“ Y O 'SCancel ]l Apply

o, Y o

AANT Port pc)QM & LPT fa My COWORT XEHICRRIAN

t_‘ fﬁ Humagﬂmﬂl‘a vices

- =4 IDE ATASATAPI controllers
[#-& IEEE 1394 Bus host controllers
(-2 Keyboards
&7y Mice and other pointing devices
- Monitors
(-5 Network adapters
- @ PCMCIA adapters
- @ PCMCIA and Flash memory devices
= Ports (COM & LPT)
% Communications Port (COM1)
£ LSE Serial Port {(COMI)
l ﬂ Processors
: i SCSI and RAID controllers
Secure Digital host controllers
@ Smart card readers
X% PCI Simple Cormmunications Contraller
0» Sound, video and game controllers

: Systemn devices
[+ Universal Serial Bus controllers
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MANHIN U

1A < J
ANDIBUIBDY
pH Sensor
pH Sensor
(Order Code PH-BTA)
Our pH Sensor can be used for any lab or demonstration that can be -

done with a traditional pH meter. This sensor offers the additional
advantages of automated data collection, syaphing. and data analysis. Typical activities
using our pH sensor mchude studies of Boysehold acids and bases, acid-base titrations,
monitoring pH change during chenucal reactions or in an aquarium as a result of
photosynthesis, investizations of acida@in and buffering, and mvestiganons of water
quality In streams and lakes.

Collecting Data with the pH Sansor
This sensor can be used wath the follo mterfaces to collect data:

® Vemuer LabQuest” as a standalone @8%ce ar vith 3 computer

® Vemier LabQuest” Mini witha cofpiiter

® Vemier LabPro®* with = computer, zphing czlculator, or Palm® handheld

* Vemuer Go!*Lmk

® Vermer EasyLink*

* Vermer SensorDAQ"
e CBL 2™ N\
Here 15 the general procedute fo follow when using the pH Sensor:
1. Connect the pH Ser.,oz bﬁem

y the pH Sensor and 1oad é&}mh data-collection setup.

Imponant:Donotf';xll) mbmla‘ [ ‘@Lehandlehmthmoof

Data-Collection Software
This sensor can be used with an interface and the following data-collection software.
* Logger Pro 3 This conputer program 15 used with LabQuest. LabQuest Mim.
LabPro, or Go!Link.
* Logger Pro 2 This computer program 15 used with ULT or Senal Box Interface.
* Logger Lite This computer program is used with LzbQuest. LabQuest Mmu.
LabPro, or Go!Link.
. LaLQpest App This program 15 used when LabQuest 15 used a5 a standalone
ace.
¢ EasyData App This calculator application for the TI-83 Plus and TI-84 Plus can
be used with CBL 2. LabPro, and Vemier EasyLink. We recommend version
2.0 or newer, which can be downloaded from the Vemer web site,
www.vemier.com'easy/easydata html. and then transferred to the calculator.

' If you are using Logger Pro 2 with either a ULI or SBL the sensor will not auto-ID. Open an
experiment file for the pH Sensor in the Probes & Sensors folder.



See the Vermer web site, www.vermer com/cale/software/index html for more
informzation on the App and Program Transfer Gandebook.

® DataMate program Use DataMate with LabPro or CBL 2 and TI-73, TI-83,
TI-84, TI-86, TI-89. and Voyage 200 calculators. See the LabPro and CBL 2
Guidebooks for mstructions on transfernng DataMate to the calculator.

* Data Pro This program 1= used with LabPro and a Palm handheld.

® LabVIEW National Instruments LabVIEW™ software 15 a graphical
programmung language sold by National Instuments. It 15 used with

SensorDAQ and can be used with a number of other Vermer interfaces. See

www.vemter. com/labriew forpore information.

pH Electrode Specifications

Type: Sealed, zel-filled. epoxy body, Ag/AgCl
Response time: 90% of final reading in 1 second
Temperature range: 5 tg 80°C

12mm OD

Range: H0-14

13-bit Resolution (SensorDAQY 023 pH units
12-bit Resolution (LabQuest
LabQuest Min:, Go!Link  LabPro.

ULL SBI): 05 pH tmts

10-bit Resolution (CBL 2): 08 pH units

Isopotential pH: pt 7(Dozntays'h1chwhzsmeﬁed)
Qutput: . 2'mVipHat 25°C

Stored Calibration Valties N

Intefogpe ()™ 13720
Slopekd () (83380
< 9

NOTE: This prafit i to be noed for educationzAinirposes caly. It is not

appropniate for 1 joadical, lq.,e?g{‘ﬁ mmarcial applications.
= WIUITriunes™
How the pH Sensor Works

The pH Amphfier inside the handle 15 a crewt which allows a standard combmation
pH electrode (such a5 the Vermier 7120B) to be monitored by a lab mterface. The
cable from the pH Anplifier ends m 2 BTA plug.

The pH Sensor wall produce a voltage of 1.75 volts m 2 pH 7 buffer. The voltage
wall merease by about 0.25 volts for every pH munber decrease. The voltage will
decrease by zbout 025 volts'pH number as the pH increases.

The Vernier gel-filled pH Senzor 15 designed to make measurements m the pH range
of 0 to 14. A polycarbonate body that extends below the glass sensing bulb of the

* These are average calibration values. Acrual values may vary because sensors are individually
calibrated by Vemier befors shipping.
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electrode makes this probe 1deal for the demands of a nuddle school. high school, or
umversity level science class or for making measurements i the environment. The
gel-filled reference half cell 15 sealed—it never needs to be refilled.

LabQuest. LabQuest M. LabPro, Go! Link, SensorDAQ. EasyLmk. or CBL 2, the
data-collection software identifies the sensor and uses pre-defined parameters to
confizure an expeniment appropriate to the recogmized sensor.

Preparing for Use
To prepare the electrode to make pH measurement. follow this procedure:

* Remove the storage bottle from the electrode by first unscrewing the lid then
removing the bottle and id Thomoughly nnse the lower section of the probe,
especially the rezion of the bulb. vz dishlled or delonized water.

®  When the probe iz not bemng stared i the storzge bottle, it can be stored for
short pentods of time (up to 24 hours) m pH-4 or pH-7 buffer solution. It should
never be stored m distlled water.

* Comnect the pH Sensor to vowr

ferface. load or perform a calibration (as

described mn the next section)), 2 ‘are ready to make pH measurements.

Note: Do not completelyzab: the semsor. The handle 15 not waterproof.
When you are fimished making meas t=.wnse the tip of the electrode wath
distilled water. Slide the cap eato the Blectrode body. then screw the cap onto the
storage bottle. Note: When the lev zge solution left in the bottle gets low,
you can replenizh 1t with sall 3 of mapywater the first few times you use the
probe (but not indefintelyl). B bafter solution i§ to meepare a quantity of pH-4
buffer/KCl storage ,ouucz:(aeethe,edunonlhmm:mcemdStu@e)andmen
to replace lost solunon «

Do | Need to Callbrafeﬂn pt-lSemoﬂ
We feel that you cnotﬁau'bpuﬁmlnm cahb when using the pH

Sensor for most t:mthe;lat:xoom“ehr the sensor to match ouwr
stored calibration befd ing it. You ca appropnate calibration
file that 15 stored m vour m\amman) s of these ways:

1. If you ordered the PH-BTA version of the sensor. and you are using 1t with a
LabQuest, LabQuest Mim IabPro or CBL 2 mterface, then z calibration (i pH)
15 automatically loaded when the pH Sensor 15 connected. Note: Each pH Sensor
(PH-BTA version) is calibrated at Vermier. This custom cahbration 15 then stored
on the sensor. This means that when vou first use it, you will see pH readings that
are accurate to +/- 0.10 pH wmts, without cahibration! With time. you may see
some munor loss of the imfial custom calibration accwracy, but for most purposes
(zee below), 1t should not be necessary to calibrate the pH Sensor.

. If you are using Logger Pro software (version 2.0 or newer) on a Macintosh or
Wmdows computer, open an experiment file for the pH Sensor, and its stored
calibration wall be loaded at the same time. Note: If you have an earlier version
of Logger Pro, a free upgrade 15 availzble from owr web zite.

(]
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3. Any version of the DataMate or EasyData program (with LabPro or CBL 2) has

4. Any version of Data Pro has stored calibrations for this sensor.

If you are parformung a chemistry experiment. or doing water quality testing that

requires a very accurate calibration. you can calibrate the Vernier pH Electrode

&Howmgthbpmcedure
Use the 2-point calibration option of the Vermer data-collection program Rinse
the tip of the electrode i distilled water. Place the electrode mnto one of the
buffer solutions (e.z.. pH 4). When the voltage reading displayed on the
computer or calculator screenitabilizes, enter 2 pH value, “47.

®  For the next calibrztion point. Ainse the electrode znd place it mto a second
buffer solution (e.z. pH 7). Whenﬁ:edm)lavec\oltzgestab:hzes enter a pH
value, “77.

®  Rinse the electrode with distilled wwater and place it in the sample.

pH Buffer Solutions
In order to do a calibranon of the pl Sansor, or to confirm that a saved pH
calibration 1s accwrate, you need tdBaya a supply of pH buffer solutions that cover
the range of pH values vou mall® astring. We recommend buffer solutions of
pH 4,7.and 10. .
Vemier sells a pH buffer kit

der code PHB). The kit has 12 tablets: fouwr
tablets each of buffar pH i 10. Each tablet 15 added to 100 mL of
distilled or detomized watel to prépae respective pH buffer solutions.

*  Flinn Scientific (aww. et comyTal- 800-452-1261) sells a wide vaniety of
buffer tablets apd'prapared buffarsolngions?

*  You can prepare your own buffer solghonswens the following recipes:

7 ML...O:IL:IW]MHC ta 1000 mL of 0.1 M
pH-t.OOc p’hth._lac:‘o
-de\S"mLofOl‘I\a 0 1000 mL of 0.1 M
~ohate.

pH 7.00 720

pH 10.00 S e 2o

Maintenance and Storage

Short-term storage (up to 24 hours): Place the electrode in pH-4 or pH-7 buffer
solution.

Long-term storage (more than 24 howrs): Store the electrode mn a buffer pH-4/KC1
storage solution in the storage bottle. The pH Electrode 15 shipped m thus solution.
Vermer zells 500 ml bottles of replacement pH Storage Solution (order code PH-
SS). or you can prepare additional storage solution by adding 10 g of sohid potassnm
chlonide (KCI) to 100 mL of buffer pH-4 solution. Flinn Scientific (800- 452-1261)
sells 2 Buffer Solution Preservative (order code B0175) that can be added to this
storage solution. By stormg the electrode mn this solution. the reference portion of the
electrode 15 kept moist. Keeping the reference junction moist adds to electrode
longewity and retzins electrode response time when the wmt 15 placed back mto
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senvice. If the electrode 15 madvertently stored dry (we don’t recommend this!),
unmerse the unit in soaking solution for a munimum of eight howrs prior to senace.
When testing a pH Sensor, 1t 15 best to place 1t mto a known buffer solunon. This
allows you to see if the sensor 15 reading comrectly (e.z., in a buffer pH 7, 15 the
sensor reading cloze to pH 7). Do not place your sensor into distilled water to check
for readmgs—distilled water can have a pH reading anywhere between 5.5 and 7.0,
due to vanable amounts of carbon dioxade dissolved from the atmosphere.
Furthermore, due to 2 lack of jons, thegH values reported with the sensor in distilled
water will be ematic

If your pH Sensor 15 reading shightly cﬂofthekmwnbuﬁ'erpﬁ(eg,,nad567ma
buffer 7), you may sumply need to calibrate the senzor. You can cahibrate the sensor
mn two buffer solution: for two calibfhén pomts. If you do not remember or know

how to perform a calibration. xetenothebooklenimcmmﬁthepﬁm

If your readings ave off by mmalﬂ‘l -alues, the pH readings do not change when

moved from one buffer zoluton B2 ;ﬁﬂ'erembuﬁex or the sensor’s response

seems slow, the problem may be o Sometune: a method called "shocking”

15 used to revive pH electroded To 408K yous 95 Sensor, perform the following:

1. Let the pH Electrode soali¥or 4- s m 3 HCl solution between 0.1 and
10M .
2. Rinse off the electrode and Jetiflat in

3. Rmud.wodedm;mhu.

Mold growth in the buf wi# prevented by adding a
commercial ) the electrode and can eastly
be removed usmng a Lzl

Thus sensor 15 pobuxbonubodyof
the sensor can be donotusethe
sensor I solutions pexthlomes ,xh a%\“%«.uﬁd:

sanples with hugh co solua(n. Do not uze

1.0 molar. Thehcuodtm:ybensodbmmdupﬁot‘sodnmhy&'on&
solutions with a concentration near 1.0 molar, but should not be left in thus
concentration of sodmm hydroxade for peniods longer than 5 munutes. Using or
m;h&cnda\wh&w«\wbww(uxm
can damage 1t beyond repaw.

Warranty

Vermer warrants this product to be free from defects m matenals and workmanship
for a peniod of five years from the date of shipment to the customer. This wamranty
does not cover damage to the product caused by abuse or mproper use. Additionally,
the waranty does not cover accidental breakage of the glass bulb of the pH Sensor.
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eC Sensor

Conductivity Probe

(Order Code CON-BTA)

The Conductivity Probe can be used to measure either solution conductivity or total
ion concentration of aqueous samples being investigated in the field or in the
laboratory. Conductivity is one of the easiest environmental tests of aquatic samples.
Even though it does not tell you specific ions that are present, it does quickly
determine the total concentration of ions in a sample. It can be used to perform a
wide variety of tests or planned experiments to determine the changes in or levels of
total dissolved ions or salinity:

¢ Allow students to qualitatively see the difference between the ionic and
molecular nature of substance in agueous solution. This can include differences
in strength of weak acids and bases, or the number of ions that an ionic
substance dissociates into per formula unit.

e Use the probe to confirm the direct relationship between conductivity and ion
concentration in an aqueous solutign. Concentrations of unknown samples can
then be determined.

e Measure changes in conductivity
plants, with the resulting decreas
dioxide.

o Use this sensor for an accurate
(TDS) in a stream or lake survey.

¢ Monitor the rate of reaction in a chemical reaction in which dissolved ions and
solution conductivity varies with timedue to antionic specie being consumed or
produced.

¢ Perform a conductivity tifration to determine when stoichiometric quantities of
two substances have been combined.

e Use the Condutiryity Probe to determine the rate at zﬁﬂich an ionic species
diffuses through@membrane, such as'dialysis tub

e Monitor changes in tivity or to lsﬁ?& sollds in an aquarium
containing aquatic plan }’a@mﬁﬂf anges could be due to
photosynthesis or respiration.

Iting from photosynthesis in aquatic
icarbonate-ion concentration from carbon

measurement of total dissolved solids

Collecting Data with the Conductivity Probe
This sensor can be used with the following interfaces to collect data:
e Vernier LabQuest® as a standalone device or with a computer
e Vernier LabQuest® Mini with a computer
e Vernier LabPro® with a computer, TI graphing calculator, or Palm® handheld
e Vermnier Go!®Link
e Vernier EasyLink®
e Vernier SensorDAQ®
e CBL 2™
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Here is the general procedure to follow when using the Conductivity Probe:
1. Connect the Conductivity Probe to the interface.
2. Start the data-collection software'.

3. The software will identify the Conductivity Probe and load a default data-
collection setup. You are now ready to collect data.

Data-Collection Software
This sensor can be used with an interface and the following data-collection software.

* Logger Pro 3 This computer program is used with LabQuest, LabQuest Mini,
LabPro, or Go!Link.

e Logger Pro 2 This computer program is used with ULI or Serial Box Interface.

* Logger Lite This computer program is used with LabQuest, LabQuest Mini,
LabPro, or Go!Link.

e LabQuest App This program is used when LabQuest is used as a stan-alone
device.

e EasyData App This calculator.application for the TI-83 Plus and TI-84 Plus can
be used with CBL 2, LabPro, and Vernier EasyLink. We recommend version 2.0
or newer, which can be downloaded from the Vernier web site,
www.vernier.com/easy/easydata.html, and then transferred to the calculator. See
the Vernier web site, www.vernier.com/calc/software/index.html for more
information on the App and Pro Transfer Guidebook.

e DataMate program Use Datal with LabPro or CBL 2 and TI-73, TI-83,
TI-84, TI-86, TI-89, and Voyag 0 calculators. See the LabPro and CBL 2
Guidebooks for instructions on sferring DataMate to the calculator.

e Data Pro This program is use LabPro and a Palm handheld.

e LabVIEW National Instrum VIEW™ software is a graphical
programming language sold by National lnstruments. It is used with SensorDAQ
and can be used with a number of otherVernicrinterfaces. See
www.vernier.com/labview for more information.

NOTE: This productis te be used for educational purposes only. It is not
appropriate for industrial, medical, research, or commercial applications.

!
Taking Meas& ments with the Conduct #@ Probe

e Rinse the tip of t %nducthty Probe wah ed water. Optional: Blot the
inside of the electr

Q?YJ oncemed about water droplets
diluting or contaminating t 0 be tested

o Insert the tip of the probe into the sample to be tested. Important: Be sure the
electrode surfaces in the elongated cell are completely submerged in the liquid.

» While gently swirling the probe, wait for the reading on your computer,
calculator screen, or Palm device to stabilize. This should take no more than 5 to
10 seconds. Note: Do not completely submerge the sensor. The handle is not
waterproof.

'If you are using Logger Pro 2 with either a ULI or SBI, the sensor will not auto-ID.
Open an experiment file for the Conductivity Probe in the Probes & Sensors folder.



¢ Rinse the end of the probe with distilled water before taking another measurement.

e Ifyou are taking readings at temperatures below 15°C or above 30°C, allow more
time for the temperature compensation to adjust and provide a stable conductivity
reading.

¢ Important: Do not place the electrode in viscous, organic liquids, such as heavy
oils, glycerin (glycerol), or ethylene glycol. Do not place the probe in acetone or
non-polar solvents, such as pentane or hexane.

Storage and Maintenance of the Conductivity Probe

e When you have finished using the Conductivity Probe, simply rinse it off with
distilled water and blot it dry using a paper towel or lab wipe. The probe can then
be stored dry.

e If the probe cell surface is contaminated, soak it in water with a mild detergent
for 15 minutes. Then soak it in a dilute acid solution (0.1 M hydrochloric acid or
0.5 M acetic acid works well) for another 15 minutes. Then rinse it well with
distilled water. Important Avoid scratching the inside electrode surfaces of the
elongated cell.

This sensor is equipped with circuitry that supports auto-ID. When used with
LabQuest, LabQuest Mini, LabPro, Go! Link, SensorDAQ, EasyLink, or CBL 2, the
data-collection software identifies the sensor and uses pre-defined parameters to
configure an experiment appropriate tg the recognized sensor.

Specifications

Range of Conductivity Probe:

* Low Range: 200 pSfecm (0 to 100 mg/L TDS)

* Mid Range: 00 pSfem (0 to 1000 mg/L TDS)

» High Range: 0 to 20,000 pS/cm (0 to 10,000 mg/L TDS)
13-bit Resolution (with SensorDAQ):

» Low Range: 0.05'uS/em (0:025 mg/L TDS)

» Mid Range: 0:5uS/em (0:25:mg/L TDS)

» High Range: 5'uS/em (2.5 mg/L TDS)

12-bit Resolution (%_h LabQuest, I.abQuest Mini, Lab% Go!Llink, EasyLink):
* Low Range: 0.1 pS/cm (0.05 TDS)

. High Roage: ’7813 .ﬁﬁ@‘ﬂiﬁ? nEL1DS)

10-bit Resolution (with CBL 2):

* Low Range: 0.4 pS/cm (0.2 mg/L TDS)

* Mid Range: 4 uS/cm (2.0 mg/L TDS)

* High Range: 40 pS/cm (20 mg/L TDS)

Accuracy: +1% of full-scale reading for each range
Response time: 98% of full-scale reading in 5 seconds,

100% of full-scale in 15 seconds
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Temperature compensation: automatic from 5 to 35°C

Temperature range (can be placed in): 0 to 80°C

Cell constant: 1.0 cm’!

Description: dip type, ABS body, parallel carbon
(graphite) electrodes

Dimensions: 12 mm OD and 150 mm length

How the Conductivity Probe Works

The Vernier Conductivity Probe measures the ability of a solution to conduct an
electric current between two electrodes. In solution, the current flows by ion
transport. Therefore, an increasing concentration of ions in the solution will result in
higher conductivity values.

The Conductivity Probe is actually measuring conductance, defined as the reciprocal
of resistance. When resistance is measured in ohms, conductance is measured using
the SI unit, siemens (formerly known as a mho). Since the siemens is a very large
unit, aqueous samples are commonly measured in microsiemens, or uS.

Even though the Conductivity Probe is measuring conductance, we are often
interested in finding conductivity of a selution. Conductivity, C, is found using the
following formula:

—1 cm—

C=Greke ik
where G is the conductance, and &, e @
cell constant. The cell constant is

determined for a probe using the
following formula:
ke=d/A
where d is the distance between the two
electrodes, and A4 is the area of' the
electrode surface.
For example, the cell in'Figure 2-has a cell-constantkc = d/A = 1.0 cm/ 1.0 cm?=
1.0 cml. The conductivity value is found by muitiplying conductance and the cell
constant. Since the Vernier Conductivity Probe also has a cell constant of

1.0 cml, its condugtivity and conductance have the samgynumerical value. For a
solution with a condﬁctance value of 1000 S, the conductivity, C, would be

C=Geke= (10’@ x(1.0c

m-1
A potential difference is ap 11&]@“@&&]}‘ ekctrodes in the Conductivity
Probe. The resulting current is proportional to the conductivity of the solution. This
current is converted into a voltage.

Figure 2



Alternating current is supplied to prevent
the complete ion migration to the two
electrodes. As shown in the figure here,
with each cycle of the alternating current,
the polarity of the electrodes is reversed,
which in turn reverses the direction of ion
flow. This very important feature of the
Conductivity Probe prevents most
electrolysis and polarization from occurring
at the electrodes. Thus, the solutions that
are being measured for conductivity are not
fouled. It also greatly reduces redox
products from forming on the relatively
inert graphite electrodes.

L graphite electrodes!

One of the most common uses of the

Conductivity Probe is to find the

concentration of total dissolved solids, )

or TDS, in a sample of water. This can e A

be accomplished because there is

generally a direct relationship between

conductivity and the concentration.of lon Concentration, TOS (mgi.)
ions in a solution, as shown here. The

relationship persists until very large

ion concentrations are reached.

Do | Need to Calibrate the C ctivity Probe?

You should not have to perform a new calibration when using the Conductivity Probe

in the classroom. We haveset the sensor to match our stored calibration before

shipping it. You can simply use the appropriate calibration file that is stored in your

data-collection program from Vemier

If you are using the Conductivity Probe for water quality analysis, you may choose

to calibrate for more accurate readings The Conductivity Probe can be easily

calibrated at two n levels, using any of the Vernier tata-collection programs.
The calibration umt n be uS/cm, mg/L as TDS, mg/L/q NaCl, or salinity, in ppt.

e Select the conducﬂ range settmg on the p x: low =0 to 200 puS,
medium =0 to 200 (&ﬂgﬁgﬁﬁs Note: If you are not sure
which setting to use, you Rl oad a stored Vernier calibration for

one or more of the settings to determine an approximate value for the solution

to be sampled.

Zero Calibration Point: Simply perform this calibration point with the probe
out of any liquid or solution (e.g., in the air). A very small voltage reading will
be displayed. Call this value 0 pS or 0 mg/L.

Standard Solution Calibration Point: Place the Conductivity Probe into a
standard solution (solution of known concentration), such as the sodium chloride
standard that is supplied with your probe. Be sure the entire elongated hole with

the electrode surfaces is submerged in the solution. Wait for the displayed voltage
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to stabilize. Enter the value of the standard solution (e.g., 1000 uS, 491 mg/L as
NaCl, or 500 mg/L as TDS). For further information on preparing and interpreting
standard solutions, see subsequent sections on calibration.

For even better results, the two-point calibration can be performed using fwo standard
solutions that bracket the expected range of conductivity or concentration values you
will be testing. For example, if you expect to measure conductivity in the range of 600
mg/L to 1000 mg/L (TDS), you may want to use a standard solution that is

500 mg/L for one calibration point and another standard that is 1000 mg/L for the
second calibration point.

Maintaining and Replacing the Sodium Chloride Standard
Calibration Solution

If you choose to calibrate the Conductivity Probe, you will want accurate standard
solutions. The 1000 uS/cm Standard that shipped with the Conductivity Probe will
last a long time if you take care not to contaminate it with a wet or dirty probe. This
is a good concentration to calibrate your Conductivity Probe in the middle range (0
to 2000 pS/cm). Vernier sells three Conductivity Standards, one appropriate for each
range of the Conductivity Probe. They come in 500 mL bottles. Order codes are:

Low Range (150 pS/cm) CON-LST
Medium Range (1413 pS/cm) CON-MST
High Range (12880 pS/cm) CON-HST

To prepare your own standard solutighs using solid NaCl or KCl:

ne markings (e.g., volumetric flask) and add
the amount of solid shown in t rst column of Table 1. This standard can be
used to calibrate using the amount shown in mg/L as NaCl (first column), mg/L
as TDS (second column), or pSf€m (third column).

e Use a container with accurate

le 1
Add this amount of TDS and Conductivity values equivalent to
NaCl to make the NaCl concentration in the first column:

1 liter of solution

total dissolved solids | conductivity (microsiemens/cm)
_ C (TDS) 9
0.0474 g (47.4 mg/¥)) 50 mg/L as TDS| .\ " 100 pS/cm
0.491 g (491 mg/L) e, 500 mg/L as TBSAD 1000 pS/cm
1.005 g (1005 mg/L) | = | CAGHI pigALes@Ds| * 2000 pS/cm
5.566 g (5566 mg/L) 5000 mg/L as TDS 10,000 pS/cm

¢ Note also that standard solutions of lower concentration can be prepared by
diluting standard solutions of higher concentration. For example, if you have a
solution that is 1000 mg/L, and want to dilute it to obtain a solution that is 200
mg/L, simply take 100 mL of the 1000 mg/L solution and add enough distilled
water to it to yield 500 mL of solution (~400 mL of water is added). The new
solution has a concentration of 1000 mg/L x (100 mL/500 mL) = 200 mg/L.



Automatic Temperature Compensation

Your Vernier Conductivity Probe is automatically temperature compensated between
temperatures of 5 and 35°C. Note that the temperature of a solution is being read by
a thermistor that extends into the space between the graphite electrodes. Readings
are automatically referenced to a conductivity value at 25°C—therefore the
Conductivity Probe will give the same conductivity reading in a solution that is at
15°C as it would if the same solution were warmed to 25°C. This means you can
calibrate your probe in the lab, and then use these stored calibrations to take readings
in colder (or warmer) water in a lake or stream. If the probe was not temperature
compensated, you would notice a change in the conductivity reading as temperature
changed, even though the actual ion concentration did not change.

Using the Conductivity Probe with Other Vernier Sensors

It is very important to know that the Conductivity Probe will interact with some
other Vemnier sensors and probes, if they are placed in the same solution (in the same
aquarium or beaker, for example), and they are connected to the same interface box
(e.g., the same LabPro). This situation arises because the Conductivity Probe outputs
a signal in the solution, and this signal can affect the reading of another probe.

The following probes cannot be connected to the same interface as a Conductivity
Probe and placed in the same solution:

¢ Dissolved Oxygen Probe

e pH System

® Jon Selective Electrodes

If you wish to take simultaneous readin
above, here are some alternative metho

e To take simultaneous conductivi issolved oxygen or conductivity and pH
readings, you can connect the pr. o different interface boxes. If the two
probes in question are connected to separate interfaces, the two probes will read
correctly in the same solution.

o If you are sampling a lake or stream and want to uise two of the probes with a
single interface, you can connect the two probes in question to the same
interface and load theirrespective calibrations. Place one probe in the water first
and take its reading. Then remove it and place the sec?&gi probe in the solution
to take its readinﬁ

A,
The Stainless Steel Ten?;.)}gture Probe can be usecL in t%m)ame container with the

Conductivity Probe. r)a 1 a“ﬂ in ﬂI u‘aﬂ 2\,

Sampling in Streams and Lakes

It is best to sample away from shore and below the water surface, if possible. In free-
flowing streams, there will usually be good mixing of the water, so that samples
taken near the current will be quite representative of the stream as a whole. If you are
sampling an impounded stream or a lake, there will be very little mixing—therefore,
it is important to sample away from shore and at different depths, if possible. We do
not recommend that you drop the Vernier Conductivity Probe so that the entire
electrode is submerged. The electrode is not constructed to withstand higher
pressures, so seepage into electronic components of the electrode might result.
Although it is better to take readings at the collection site, readings of total dissolved

sing any of the probe combinations listed

134



135

solids or conductivity should not change significantly if you collect samples and take
readings at a later time. However, be sure that samples are capped to prevent
evaporation. If sample bottles are filled brim full, then a gas such as carbon dioxide,
which is capable of forming ionic species in solution, is prevented from dissolving in
the water sample. .

Since the probe has built-in temperature compensation, you can do your calibration
in the lab. This means that even though you will be sampling in water that has a
different temperature than your calibration temperature, the probe will take correct
readings at the new sampling temperature.

Sampling in Ocean Salt Water or Tidal Estuaries: SALINITY

Salinity is the total of all non-carbonate salts dissolved in water, usually expressed in
parts per thousand (1 ppt = 1000 mg/L). Unlike chloride (CI-) concentration, you can
think of salinity as a measure of the total salt concentration, comprised mostly of
Na* and CI- ions. Even though there are smaller quantities of other ions in seawater
(e.g., K*, Mg2*, or SO42-), sodium and chloride ions represent about 91% of all
seawater ions. Salinity is an important measurement in seawater or in estuaries
where freshwater from rivers and streams mixes with salty ocean water. The salinity
level in seawater is fairly constant, at about 35 ppt (35,000 mg/L), while brackish
estuaries may have salinity levels between 1 and 10 ppt.

The salinity range of the Conductivi
35 ppt, so any seawater samples wi
with this sensor. We recommend t
that initially give readings above |
multiply their measured salinity re
Brackish water in coastal estuarie
the high range of the probe. Not
SAL-BTA) with a range.of 0 to 50 ppt.

Since there is no storedsalinity calibration for a Coenductivity Probe, perform a two-
point calibration using 5-ppt.and. 10-ppt salinitystandards. Write down the displayed
intercept and slope calibration values-after the.calibration is completed. You can
immediately use the calibration, save the calibration along with an experiment file if
you are using a gginputer, or load the calibration mani@}ly at a later time if you are
using a calculatoré.

: 23, R -
You will need to pr: pan o standard sol tlﬂ%&ahbrate for salinity:
Low Standard (5 ppt salin%aﬂln ﬂTU‘a ’

- Add 4.60 g of NaCl to enough distilled water to prepare 1 liter of solution.
High Standard (10 ppt salinity)

- Add 9.20 g of NaCl to enough distilled water to prepare 1 liter of solution.

Probe is 0 to 13 ppt. Seawater has a salinity of
ed to be diluted before making measurements
ou dilute seawater samples (or other samples
t) to 1/4 of their original concentration, then

g by 4'to obtain a final salinity value, in ppt.
ten in the range of 0 to 10 ppt, well within

r also sells a Salinity Sensor (order code

More about Conductivity

Conductivity is an easy and informative water quality test. It is sometimes used as a
“watchdog” environmental test—any change in the ionic composition of a stream or
lake can quickly be detected using a conductivity probe. Conductivity values will
change when ions are introduced to water from salts (e.g., Na*, CI), acids (H"),
bases (OH-), hard water (Ca?*, HCO5"~, CO32"), or soluble gases that ionize in



solution (CO,, NO,, or SO,). However, a conductivity probe will not tell you the
specific ion responsible for the increase or decrease in conductivity. It simply gives a
general indication of the level of total dissolved solids (TDS) in the stream or lake.
Subsequent tests can then help to determine the s _Eeciﬁc ion or ions that contributed
to the initial conductivity reading (e.g., pH for H™, a titration for hard water as Ca2*,
or a colorimetric test for NO3~).

State and local regulations often place upper limits on the level of total dissolved
solids in drinking water. These levels vary from state to state, but often must be at a
level less than 1100 mg/L TDS. A conductivity probe can give a quick and accurate
reading for such a determination.

Since there is a nearly linear relationship between 2000 gl
conductivity and concentration of a specific ion or

salt, the Conductivity Probe can be used to conductivity
determine the concentration of an ion. A curve i
similar to the one shown here can be obtained if you ‘ 000 marL
prepare or purchase standard solutions (solutions TDS concentration
with known concentrations). Note in this figure the

2:1 ratio between conductivity in pS/cm and TDS

concentration in mg/L.

Even though total dissolved solids is often defined in terms of this 2:1 ratio, it should
be understood that a TDS reading of 50ymg/L can have a different meaning in a
sample that is mostly NaCl than in another sample that is composed primarily of
hard water ions such as Ca?" and HCO! e relationship between conductivity and
sodium chloride concentration is appr ately a 2:1 ratio and is very nearly a direct
relationship. Table 1 shows some corr nding values for conductivity (uS/cm),
concentration (mg/L as NaCl), and co ation'(mg/L TDS).

Conductivity probes can provide students with important clues as to the ionic or
molecular nature of compounds. Non-ionizing molecular compounds, such as
methanol, will give readings of nearly zero conductivity. Note: Solutions that give a
zero conductivity reading will be rare. Even in very pure distilled water, ions will be
produced from dissociation of water into H'* and QH- ions or carbon dioxide
dissolving and producing HCOj3" ions. Water-soluble ionic compounds will glve
significant conductivity values, the size of which dependspn such factors as ionic
radius, charge of ions? d mobility of ions. Ionizing molecular compounds such as
weak acids will yneld C %\ctmty values that can be @to relate the relative
strength of these acids— s.solutio uﬂ@‘% acid such as hydrochloric
acid will give a much higher c&jﬁfﬂ n a weak acetic acid solution of
equal concentration.
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Table 2
Sodium chloride Total dissolved solids Conductivity
concentration (mg/L) (TDS) (mg/L) (uS/cm)
1.0 1.1 22
5.0 54 10.8
10 10.7 214
20 214 42.7
50 52.5 105
100 105 210
150 158 315
200 208 415
500 510 1020
1000 995 1990
1500 1465 2930
2000 1930 3860
5000 4482 8963
10250 9000 18000
Warranty

Vernier warrants this product to be
for a period of five years from the
does not cover damage to the product ¢

7
%y

O - A
NeNngoinalulad®:

:
N

A\

e fromdefects in materials and workmanship
f shipment to the customer. This warranty
sed by abuse or improper use.
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;== SENSOR, DATA.ACQUISITION BOARDS

v Selection of 4 Standard Sensor
Boards

v TinyOS Drivers Support Sensor
Readings

v Supports MICA, MICA2,
MICA2DOT Motes

v Individual Power Control for Each
Sensor

Applications

v Vibration and Magnetic Anomaly
Detection

v External Sensor Connection

v Localization and Acoustic Track-
ing

v Robotics

v Wireless Sensor Networking

-~
v
%)

MTS300

The MTS300CA is a flexible
sensor board with a variety of
sensing modalities. These
modalities include Light,
Temperature, Acoustic, and
Sounder. The MTS300CA is for
use with beth MICA and MICA2
Motes

¥ MTS300CA

series s@nsor
board Ras.a precision themistor,
a light sensar/photocel!, 'and
general prototyping area“Sit,is
forwuse withithe MIGA and
MIGAZ Motes.. Lhe protetyping
area supports conneetion to five
channels of the Mota’s A-D
Converter, the 12C digital ]
communications bus, and has 24,

unconnected solder point 'Q}
On are ysed for brea '“o{g@é
Saginaluldd™

|
\
|
|

Crossbgw

MTS310

The MTS310CA is a flexible
sensor board with a variety of
sensing modalities. These
modalities include 2-Axis
Accelerometer (ADXL202), 2-
Axis Magnetometer, Light,
Temperature, Acoustic, and
Sounder. The MTS310CA is for
use with the MICA and MICA2
Motes.

¥ MTS310CA

MDAS500

The MDASOOCA series prototype
and data acquisition board
provides a flexible user-interface
for connecting external signals to
the MICA2DOT Mote. All of the
major /O signals of the
MICA2DOT Mote are routed to
plated thru holes on the
MDAS5O00CA circuit board.

v MDAS500CA

Ordering Information

MTS101CA
MTS300CA
MTS310CA
MDASOCCA

Light, Temperature, Prototype Area Sensor Board for MICA, MICA2 Motes
Light, Temperature, Acoustic, and Sounder Sensor Board for MICA, MICA2 Motes

Light, Temperature, Acoustic, Sounder, 2-Axis Accel, and 2-Axis Mag Sensor Board for MICA, MICA2 Motes
General Purpose Interface for MICA2DOT Motes

Document Part Number: 6020-0047-01 Rev B

crossbow technology,

inc v 41 daggett drive v san jose, ca 95134-2109
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MTS/MDA Sensor Board User's Manual Crossbgw

«NOTE: If the POF of Borkeley.

you will see that i . This is

the original Rene Mote and the 3

&* WARNING: Never connect signals that are greater than VCC (3V typical) or less than 0 V.
10 any of the holes that connect to the Mote Processor Radio board. It is okay to connect

different voltages to the non-connected holes. However, be careful. lhvo!momoﬂhs
range of 0 to VCC should reach the Mote Processor Radio Board damage will occur,

MTS/MDA Sensor Board User's Manual

3 MTS300/MTS310

MTS300CA/MTS310CA and MTS300CB/MTS310CB have the same content in this chapter
except for some minor changes.

The MTS300 (Figure 3-1a) and MTS310 (Figure 3-1b) are flexible sensor boards with a variety
of sensing modalities. These modalities can be exploited in developing sensor networks for a
variety of applications including vehicle detection, low-performance seismic sensing, movement,

robotics, and other appli ‘The following section of the User’s Manual
describes the sensor circuits and general application. Plcase refer to the schematic diagram at end
of section for exact circuit details.

highlighted

3.1 Microphone

The microphone circuit has two principal uses: First is for acoustic ranging and second is for
general acoustic recording and measurement. The basic circuit consists of a pre-amplifier (U1A-
1), second-stage amplified with a digital-pot control (U1A, PT2).

“This circuit amplifies the low-level microphone output. This output can be fed directly into the
analog-digital converter (ADC2) by using the Microphone Output selector circuit (MX1) to
conneet mic_out signal to ADC2 signal. This configuration is useful for general acoustic
recording and measurement. Audio files have been recorded into the logger flash memory of
MICAz, MICA2, or MICA Motes for later download and entertainment (or analysis! ).

The second stage output (mic_out) is routed thru an active filter (U2) and then into a tone
detector (TD1). The LMS67 CMOS Tone Detector IC actually tums the analog microphone
signal into a digital high or low level output at INT3 when a 4 kEEz tone is present. The Sounder
circuit on the sensor board can generate this tone.

A novel application of the sounder and tone detector is acoustic ranging. In this application, a
Mote pulses the sounder and sends an RF packet via radio at the same time. A second Mote
listens for the RF packet and notes the time of arrival by resetting a timer/counter on its
processor. It then increments a counter until the tone detector detects under. The counter
value is the time-of-flight of the sound wave between the two Motes. The time-of-flight value
can be converted into an approximate distance between Motes. Using groups of Motes with
Sounders and Microphones, a crude localization and positioning system can be built

Doc. #7430-0020-05 Rev. A Pages Page & Doc. # 7430-0020-05 Rev. A
MTSIMDA Sensor Board User's Manual Crosshew. m MTS/MDA Sensor Board User's Manual

4 NOTE: Motes are designed for power efficiency. mﬂinmmnam
o i 10
Information.

3.2 Sounder

The sounder or “buzzer” is a simple 4 kHz fixed fnqnmuy
frequency control circuitry is built into the sounder. The onl§
on and off, is Sounder_Power. Sounder_| Pawerucmnnllcd [
and is set by the hardware line PW2.

S maa T e drive’
umu to tum the sounder
cnmml switch (P1)

Ny

3.3 Light and Temperature

A/D converter channel (ADC1). Only

«NOTE: The light
‘one sensor on at a time, or the reading at ADC1 will

“The MTS300 and MTS310 sensor boards have a light sensor and a thermistor.

The light sensor i a simple CdSe photocell. The maximum sensitivity of the pmr isatthe
light wavelength of 690 nm. Typical o e, while exposed to ical off
resistance, while in dark conditions, lis 520 kO0\ In order to use the. eumml

s
signal PW1 must be tumed on. The sensor is connected to the analog-digital
converter channel 1 (ADC1). When there is light, the nominal circuit output is near VCC or full-
scale, and when it is dark the nominal output is near GND or zero, Power is controlled to the
light sensor by setting signal INT1.
The thermistor (Panasonic ERT-J1VR103J) on the MTS300 and MTS310 is a surface mount
component installed at location RT2. It is configured in a simple voltage divider circuit with a
nominal mid-scale reading at 25°C. The output of the temperature scnsor circuit is available at

1

For MTS300CA and MTS310CA, the thermistor power is controlled by setting signal INT2.

For MTS300CB and MTS310CB, the thermistor power is controlled by setting signal PWO.
Table 3-1. Vottage, Resistance vs. Temperature

[Temperature | Resistance |

AN

3.3.1 Conversion to Engineering Units

‘The Mote's ADC output can be converted to degrees Kelvin using the following approximation
over 0-50 °C:

V/T(K) =a + b x In(Rau) + ¢ x [In(Ra)]*

Doc. #7430.0020-05 Rev. A Page 7
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A put value from Mote’s ADC measurement.
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xis Accelerometer (MTS310 Only)

The accelerometer is a MEMS surface micro-machined 2-axis, 2 g device. It features very low
draw (< imA) and 10-bit resolution. The sensor can be used for ilt detection, movement,

vibration, and/or seismic measurement. Power is controlled to the accclerometer by setting signal

PW4, and the analog data is sampled on ADC3 and ADCA. The accelcrometer at location US is

an ADXL202JE and the full datasheet is available at hitp://www.analog com. A summary of

specification is provided in Table 3-2 below for reference.

Table 3-2. Summary of ADXL202JE Specifications.

Channels X (ADC3), Y QW;
G-range 229(1g=981 mis)

Bandwidth | DC-50 Hz (controlied by C20, C21,
Resolution 2mG (0.002 G) RMS
Sensitivity 167 mVIG +17 %
Offset 25V04V
ot A

using
/ADXL202 sensor. By rotating the
G position, the offset and sensiivity can be calculated fo within 1 %.

3.5 Two-Axis Magnetometer (MTS310 Only)

‘The magnetometer circuit is a silicon sensor that has a unique bridge resistor coated in a highly
sensitive NiFe coating. This NiFe coating causes the bridge resistance of the circuit to change.
The bridge is highly sensitive and can measure the Earth’s field and other small magnetic fields.
A useful application is vehicle detection. Successful test have detected disturbances from
automobiles at a radius of 15 fect. The sensor is the Honeywell HMC1002 sensor. A detailed
specification sheet is found at http://www.sscc honeywell. com. The output of each axis (X, Y) is
amplified by an instrumentation amplifier U6, U7, The amplified output is available at ADCS.
and ADC6, Power is controlled to the magnetometers by setting signal PW5. Each
instrumentation amplifier (U6, U7) can be tuned using the digital potentiometer PT1 that is
controlled via the I2C bus.

The NlFeWnofu-s

ly sensitive. However, it is also
subject to saturation. whmmemusxmedln-hmmmmcﬁdi
Unfortunately the M'ISJIDcmn does not have an automatic saturation recovery wwll
(set/reset). This limitation prevents th from being useful i i

Pages Doc. # 7430002005 Rev. A
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requiring DC ¥ ¢ There are four pads label S/R (Set/Reset)
‘available on the PCB for adding an external set/reset circuit.
3.6 Turning Sensors On and Off
All of the sensors have a power control circuit. The default condition for the sensor is off. This
design helps minimize power draw by the sensor board.
In order to tum sensors on, control signals are issued to the power switches. Table 3-3 below lists
the control settings.

Table 3-3. Control Settings for the Sounder and Sensors

‘Sounder

g:iaeaal

Temperature(RT2)(MTS300CB/MTS310C8)
4 NOTE: Only one of the INT1 and INT2/PWO signals should be activated at a time. See Section 3.3.

! For MTS300CA and MTS310CA, the RT2 power is controlled by setting signal INT2. For
MTS300CB and MTS310CB, the RT2 power is controlled by sctting signal PWO

Doc. #7430-002005 Rev. A
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3.7 Schematics of the MTS300 and MTS310

Connactor to Mica

Figure 3-2. MTS300/310 Schematic of 51-pin connector pin-outs

Doc. # 7430-0020-05 Rev. A
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Tomeraters  Light

1 - )

Temperature Light
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Magnetometer

Figure 3-6. MTS310 Schematic of Magnetometer

Page 12 Doc. # 7430002005 Rev. A
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V930 MICAzZ

MICAZ

WIRELESS MEASUREMENT SYSTEM

e 2.4 GHz IEEE 802.15.4, Tiny
Wireless Measurement System

* Designed Specifically for Deeply
Embedded Sensor Networks

* 250 kbps, High Data Rate Radio

*  Wireless Communications with
Every Node as Router Capability

* Expansion Connector for Light, ‘\A IC
Temperature, RH, Barometric
Pressure, Acceleration/Seismic,
Acoustic, Magnetic and other

41GHz Mote module
used for g lowspower, wireless

Crossbow Sensor Boards
Product res include:
Applications
o |EEE8®02.15,4 @ompliant RR
* Indoor Building Monitoring and tran
Security ® 21410 2,48 GHz, 4 globally

compatibleJSmband
Direct'sequence spread spectium
radio which is'resistant to RF

* Acoustic, Video, Vibration and
Other High Speed Sensor Data

* Large Scale Sensor Networks interference and providespinherent
(1000+ Points) data security
* 250 kops data rate

sensar network platform for reliablg!

@ ZigBee-A"ia?-@na ad-hoc mesh nelwomng

* Plyg and play

ey

MoteWorks™ enables the development
51-Pin Expansion Connector of custom sensor applications and is
specifically optimized for low-power,
battery-operated networks. MoteWorks
is based on the open-source TinyOS
operating system and provides reliable,
ad-hoc mesh networking, over-the-
air-programming capabilities, cross
development tools, server middleware
for enterprise network integration and
client user interface for analysis and a
configuration.

MPR2400 Block Diagram

Phone: 408.965.3300 ® Fax: 408.324.4840 ® E-mail: info@xbo

Crossbﬁw

Processor & Radio

Platform (MPR2400CA)
The MPR2400 is based on the Atmel
ATmega128L. The ATmega128L is

a low-power microcontroller which
runs MoteWorks from its internal
flash memory. A single processor
board (MPR2400) can be configured
to run your sensor application/
processing and the network/radio
communications stack simultaneously.
The 51-pin expansion connector
supports Analog Inputs, Digital /O,
12C, SPI and UART interfaces. These

Supported by MoteWorks™ wireless ?(o interfaces make it easy to connect to

a wide variety of external peripherals.
The MICAz (MPR2400) IEEE 802.15.4
radio offers both high speed

(250 kbps) and hardware security
(AES-128).

Sensor Boards

Crossbow offers a variety of sensor
and data acquisition boards for
the MICAz Mote. All of these
boards connect to the MICAz via
the standard 51-pin expansion
connector. Custom sensor and
data acquisition boards are also
available. Please contact Crossbow
for additional information.

Document Part Number: 6020-0060-04 Rev A

.com ® Web xbow.com
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Processor Performance
Program Flash Memovy
- Measurement (Serial) Flash y | > 100,000 Measur
Confuguratoon EEPROM i ;K bytes O,
Serial Communications UART 0-3V transmission levels
Analog to Digital Converter 10 bit ADC 8 channel, 0-3V input
Other Interfaces Digital ¥O,12C,SP!
Current Draw 8mA ! Active mode
<15pA Sleep mode
r—— : A R S |
Frequency band' 2400 MHz to 2483 5 MHz e ISM barg gprogrammable in 1 MHz steps
Transmit (TX) data rate 250 kbps 1
RF power =24 dBm to 0 dBm n
Receive Sensitivity -90 dBm (min), -94 dBm (typ) |
Adjacent channel rejection 47 a8 +5 \;H; ci;m_me| spacing
v ) _SgdB =5 M—Hz—dw:M spacing
Outdoor Range 75mto 100 m 12 v-lave dlp& antenna, LOS
Indoor Range ”20 mto30m 12 ;/ave dlpo; antenna
Current Draw i _19_7 mA Re;we mode | |
, T NN
11‘mA
s 17.4mA
— ity = =
- . »
Electromechanical
Battery ! ZX AA batteries
External Power 27 V-33V
User Interface 3 LEDs "‘ Red, gmm and yejew - )
Size (in) 2.25x1.25 Mudlﬂg balmy pack =
{mm) 58x32x7 ( Exdudhq Mterypad( y n
Weight (07) 07 /
(grams) 18
Expansion Connector ! 51-pin
Notes

'5 MHz steps for compliance with IEEE aozé_w 18-2003.
Specifications subject to change without no!

Base Stations

A base station allows the aggregation of sens

MIB520CB Mote Interface Board

oaﬂm ﬂ\[ulg!a PC or other computer platform. Any MICAz Mote can

function as a base station when it is connected to a standard PC interface or gateway board. The MIBS10 or MIB520 provides
a serial/USB interface for both programming and data communications. Crossbow also offers a stand-alone gateway solution,
the MIB600 for TCP/IP-based Ethernet networks.

Ordering Information

MPR2400CA o
WSN-START2400CA
MP!\OZ‘DOCA

2.4 GHz MICAz Plocesonﬂadio Board
2.4 GHz MICAZ Starter Kll

| 2.4 GHz MICAz meeslonal Kit

Document Part Number: 6020-0060-04 Rev A

Crossbow

Technology, Inc. ®

4145 North First Street ® San Jose, California 95134-2109
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U930 MIB520CB

MI1B520

USB INTERFACE BOARD

¢ Base Station for Wireless
Sensor Networks

e USB Port Programming for
IRIS/MICAZ/MICA2 Hardware
Platforms

¢ Supports JTAG code debugging
* USB Bus Power
Applications

e USB Interface

¢ Testbed Deployments

* In-System Programming

<

MIB520CB with attached mﬁ-

Crossbﬁw

MI1B520(B

The MIB520CB pfovides USB
connectivity to the IRIS and MICA

s for communication
gramming. Any IRIS/
de can function as
hen mated to the
interfage board. In
a transfer, the

The MIB520CB offersitwe separate
portsTone dedicatedtd in-system
Mote programmingand a secend for
data communication over USBiThe
MIB520CB has an on-boarg, proces-
sor that programs Mote Processor
Radio Boards. USB Bus power elimi-

nates the need for an external powerz fl)

source. 0

S .
Ny 7a£nnnluia‘da*

:

MIB520CB Block Diagram

Document Part Number: 6020-0091-03 Rev A

Phone: 408.965.3300 ® Fax:

408.324.4840 ® E-mail:

Specifications

USB Interface

¢ Baud Rate: 57.6 K

* Male to Female USB cable
(included with unit)

Mote Interface
¢ Connectors:
- 51-pin
¢ Indicators:
- Mote LED’s: Red Green, Yellow

Programming Interface
* Indicators:
- LEDs - Power Ok (Green),
Programming in Progress (Red)
 Switch to reset the programming
processor and Mote.

Jtag Interface

* Connector: 10-pin male header
POWER

* USB Bus powered

Ordering Information

Mode! Description

MiB520CB USB PC Interface Board

info@xbow.com @ Web: www.xbow.com

144




1930 MDA300CA

MDA300

DATA ACQUISITION BOARD

* Multi-Function Data Acquisition
Board with Temp, Humidity Sensor

¢ Compatible with MoteView Driver
Support

e Upto 11 Channels of 12-bit
Analog Input

* Onboard Sensor Excitation and
High-Speed Counter

* Convenient Micro-Terminal Screw
Connections

Applications
* Environmental Data Collection

e Agricultural and Habitat
Monitoring

e Viticulture and Nursery
Management

* HVAC Instrumentation and
Control

¢ General Data Collection and
Logging

sng O21

m””“ééa

[ 51Pin E.lp-mon Connedtor ]

MDA300C Block Diagram

Phone: 408.965.3300 ® Fax:

408.324.4840 @ E-mail:

Crossb¢w

MDAS00

Developed at UCLA's Center for
Embedded Network Sensing (CENS),
the MDA3OO an extremely versatile
oard that also in-
temperature/

ith its, multi-function
ce, thelMDA300 of-
)t and flexible solution
odalitiesicommonly
as environmental
and habitdt monit@ting as wellas many
othemcustopt sensing applicatiohs

As part of.a standard mesh netwark, of
Motas, the MDAB00’s gasy

access,micro-terminals@lso makeit'an
economical solution for,a vatiety'of ap-
plications and a key component in the

next generation of low-cost 0)

wireless weather stations. Data Ioggmg\
and display is stpported via Crossbq, 6
MoteV|ew user interface. ) 6

designe: aﬁjpnmary |nterface

between a user and a deployed net-
work of wireless sensors. MoteView
provides an intuitive user interface to
database management along with
sensor data visualization and analysis
tools. Sensor data can be logged to a
database residing on a host PC, or to a
database running autonomously on a
Stargate gateway.

Communication and Control
Features Including:

¢ 7 single-ended or 3 differential

ADC channels

4 precise differential ADC channels

6 digital I/O channels with

event detection interrupt

e 2.5, 3.3, 5V sensor excitation and

low-power mode

64K EEPROM for onboard

sensor calibration data

¢ 2 relay channels, one normally
open and one normally closed

* 200 Hz counter channel for wind
speed, pulse frequencies

e External 12C interface

Drivers for the MDA300 board are
included in Crossbow’s MoteWorks™
software platform. MoteWorks
enables the development of custom
sensor applications and is specifically
optimized for low-power, battery-
operated networks. MoteWorks is
based on the open-source TinyOS
operating system and provides
reliable, ad-hoc mesh networking,
over-the-air-programming capabilities,
cross development tools, server
middleware for enterprise network
integration and client user interface
for analysis and configuration.

Ordering Information
Model Description

MDA300CA  Mote Data Acquistion Board with Temperature and Humidity

Document Part Number: 6020-0052-03 Rev A

info@xbow.com ® Web: www.xbow.com
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7 MDA300CA

& WARNING: The MDAJ0OCA can be damaged by ESD. ESD damage can range from subtle
performance degradation to complete device failure.

MDA300CA is designed as a general measurement platform for the MICAz and MICA2 (see

Figure 7-1). s primary applications are a) wireless low-power instrumentation, b) weather

measurement systems, c) precision agriculture and irrigation control, d) habitat monitoring, ¢)

soil analysis, and f) remote process control.

Figure 7-1. Top view of an MDA30OCA. This is the side a MICAZ or MICA2 Mote would be attached.
Analog sensors can be attached to different channels based on the expected precision and
dynamic range. Digital sensors can be attached to the provided digital or counter channels. Mote
samples analog, digital or counter channels and can actuate via digital outpus or relays. The
‘combination of a MICAz (MPR2400CA) or MICA2 (MPR40OCB) and a MDA300CA can be
used as a low-power wireless data acquisition device or process control machine. Table 7-1
below gives the absolute maximum ratings for various electrical parameters.

Table 7-1. The MDA3I00CASs Absolute Maximum Ratings

03V 10 +55V

e OV 1055V

Crosshgw MTS/MDA Sensor Board User's Manual

7.1 Theory of Operation
This section briefly describes the operation of the pins available on the MDA300CA. A drawing
of the pin-outs and their description is shown in Figure 7-2 below.

Singie-anded maiog channei 0 of
A0 or A1+ | giterental ansiog chamel 1 side
Single-envded snaiog charnel 1 or
A or At1- | diferental analog crannel 11 negative
sde

Singie-ended anaiog channel 2 or
A2orA12+ | giferensal anaiog channel 12 positve side
‘A3 or A1z, | Single-ended ansiog channel 3 or

A4 or A1+ | Sngie-anded analog channel 4

‘A8 or At | Se-ended ansog channer 5 or

Figure 7-2. Pin

7.1.1 Single Endd Analog Operation (Channals A0 to AG).

4 NOTE: These A11-A13 and
used at the same time.

Signals with dynamic range of 0 10 2.5 V can be plugged to these channels. The least significant
bit value 1s 0.6 mV. The result of ADC can be converted to voltage knowing that

Voltage =25 x ADC_READING / 4096

Resistors need 10 be added (soldered) to the MDA300CA board to properly scale the voltage
levels of external analog sensors o that the maximum voltage is 2.5 VDC. There are two

Maximum Contact Voltage... 100V scaling-resistors—R,, and Rg—associated with each ADC channel. These resistors form a simple
Maimum Contact Current.. EOOA two-resistor voltage divider. Therefore, choose values for Ry and Rg such that the quantity
Users nput voltage 0'1-'5033\’(3:1 Ry/(Ra+Ry) multiplied by the maximum output of the sensor is < 2.5 V. The resistors
APUL BNV OUlpUt CUTN F381gS 310 CDSOVOX corresponding to a specific ADC channel are listed in Table 7-2 and the area on the board is
shown in Figure 7-3 below,
Doc. # 7430-0020-05 Rev. A Fage 25 ;wux Doc. # 7430-0020-05 Rev. A
/1 1\
[e 2
f |
MTS/MDA Sensor Board User's Manual Cr _h,‘ c‘u‘ MTS/MDA Sensor Board User's Manual

4 NOTE: The resistors in positions R30 to R36 are 0 {2 resistors and would néed 1o be removed when
ing g resistor for that channel. |

Tabie 7-2. Analog Inputs and. mnm@ Voltage Scalingl
ADC Channel

Figure 7.3. Photo of backside of the MDA30OCA.

7.1.2 Differential Analog Signals (Channels A11 to A13)

Channels A11 to A13 can be used for differential analog signals. Dynamic range and conversion
formula are the same as the single ended channels

7.1.3 Differential Precision Analog Signals (Channels AT to A10)

Channels A7 to A10 are precision differential channels. They have a sensor front end with gain
of 100. Dynamic range of these channels is £12.5 mV. The offset is cancelled by measurement
of the constant offset and writing it to the E2PROM for software cancellation. The result of the
ADC can be converted to voltage (in mV) knowing that

Voltage = 12.5 x (ADC_READING /2048 - 1)

7.1.4 Digital Channels (Channels DO fo DS).

Channels DO-DS are digital channels that can be used for digital input or output. They can be
used for counting external phenomena, triggering based on external events or for actuating
external signal

Doc. #7430-0020.05 Rev. A Page 27

“The result of these channels can be saved to the EEPROM for totalizing sensors to avoid losing
©ount in case of power reset. These channels can be protected against switch bouncing. When
they are set as igputs they have internal pull-up resistance so that they can be plugged to switch
\(€losc-open)

7.1.5 Counter

This channefiis apBropriate for high-speed counting or frequency measurement. It has a Schmitt

triggen nifend.
ﬁ/ ! Channels

-
-
aﬂ ogs an intemal sensor for temperature and humidity. This can be used for monitoring the
health of the system. It can also be used for “cold junction compensation” in thermocouple

be read using the MICAZ’s or

The voltage of the d
MICA2’s internal monitor to have lifetime information.
7.4.7 Relay Channels
There are two relay channels that can be used for actuation of exteral phenomena. Both relays
are optical solid state for maximum isolation and minimum power consumption. One relay is
normally open and the other onc is normally closed
7.1.8 External Sensors Excitation
‘There are three excitation voltages—S5.0 V, 3.3 V, and 2.5 V—available for exciting external
sensors, They can be used for tuning on active external sensors or they can be used in half
bridge or full bridge sensors such as strain gauge, force or pressure measurement
7.1.9 LEDs
LED signals are brought out for
the LEDS to the case.
7.1.10 Power Supply (VCC)
It can be used for an external battery attachment.

that use Motes insid and want to bring

Page 28 Doc. #7430-0020-05 Rev. A
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