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ABSTRACT
This thesis presents development software project for measure intense of
light by VIS Spectrophotometer. Since this project is cooperated with the faculty of
chemical science King Mongkut's Institute of Technology Ladkrabang. Previously the
spectrophotometer was developed by Faculty of Science but can not record data so
we develop software by using Visual basic and 25pin R$232 to send and recive data
between computer and Spectrophotometer. Data logger will show absorbances

graph and real-time relation graph between absorbances and time.
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1.1 anudunnvadlaseeny

nsfinwlunazdmnssumans avisimnssunisiasazaiunu eanwAeRy
wannamand nann1snieliin wazudnnismedidnnsedind sasnaulddnwinisidou
TsunsumuAueIge IﬂswuunJumw3u’1ﬂ'nmw‘lmﬁﬂmmwmmﬁvwmwummaua (Data
Logger) u,a.,u,amwamaamﬁaqmsanﬂmmmnauu,m (VIS Spectrophotometer) vuLAI
ABUANADS Lwammmm‘l;uﬂﬁmumuasuumwaﬂwsmaaa

1.2 IngUszaiAvadlaseanu

1 Lﬁaa'%'wssumﬁuﬂ’uﬁﬂ"&aga (Data Logger) LAZLAAKHANISNAADININYDS
Lﬂ‘%@ﬁﬂﬂﬂi@mﬂﬁul,saq (Spectrophotometer) UulASasnauRaes

2. \iefinwmnsléfsiaunsgiu ASCHl lunsinsiodesns sazdenusniauslogld
1w Visual Basic lun1swaiunseuy

1.3 22Unu84lasianu

a%’miﬂmﬂsuLﬁmﬁuﬁuﬁﬂ*ﬁ'aya (Data Logger) WaZhanINanIsNAanIveuasesin
N139ANAULEY (/VIS-Spectrophotometer) Tneldin1w Visual Basic lun1swaun 1dae
RS232 wuu 25 pin lumsivdsdeyaszuinlusunsuiuniesinnnsgandunas (Vs
Spectrophotometer) wazldswaumsgiu ASCIl Amsddavinadasianisganiuuas (VIS
Spectrophotometer) A 1uualy lun1sinsdedadisiuiniasianisganiuuas (VIS
Spectrophotometer)

1.4 swandsauSygadnus

WIUNsLUANINTINAINISANAULEY LazNTINILUUReal Time S2WI19AINTS
aRnfuLAIUNIAaT Bnvisdsanunsatuiinnaniseasaiatinduuieudnasale wazaiuisa
dseanidu File Excel Aiflmuazmnaansurluldanunemss
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2. epnkUUTTULKEMINaLazTuTIndoyaveunTasinnIsaanduuas
3. sanuvunsdsdeyangldaluduniesianisganduuas
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msmuinaensleasilidlagiBnsmetesufiimsioguansds udisineuld
unfenTInAMuILYed (Colorimetry) wiansinanutuvaduas Tnensiussuiieusu
d15a8a18UIMIE I (Standard Solution) ins1u Tuszezusng msisuiisuanudumes
d endanemn (Visual Colorimetry) dafianugndasuazuaiugis seuldfinisisnlouas
(Photo Sensor) wildununisiuSeuifisudisarent Fufeniniesdafildmlnasin
“Photoelectric Colorimeter” #3a “Photometer” \ilasanasusodviasia danuaiuise
lunsganduuas vievassuasiifidasnenagiu (Spectrum) fumnsneify seduitelinas
Jofianudunne (Specificity) uazaula (Sensitivity) g4 Feldwauniasfiofiaruisatn
ﬂﬁm%mamaamqmmm’m?iw.mm fagenaiiosnudiosnis uazlddmlnasiidl
UsedviSnngs Lﬂiaauamﬂammaaﬂm “awnlnslnlafines” (Spectrophotometer) Faly
Hagtulddnsimuilvann dfwuverunden suuAdsea suduuuaineaiivaanilag
arfﬂlummwm..,wlwiﬁﬂw*iLsejawasmmumimmu

in3esTaA e dua (Spectmphotometer) uvsasntiu 3 nqulvgifie n13im
wasfilUaaeenin (Emission Light) mﬁ'muawmmmﬂau (Absorptlon Light) kagn157ALES
nigeawsaud (Fluorescence Light) Aiidsoansn dslufitimadaiuldindosinluuuy ms
Inn1sganauuas

2.1 n13RANAULEd (Absorbance)

nsgenauuas Ao Uinadiisuentsanuaunsaluniseanduleasesdsiug lne
\udadulaenssiuamudutusungues es-uamisn (Beer-Lambert law) fadunsi
2.

A= gcl (2.1)

dermuali

A = ANNSRANGUNAIUDIATS (Absorbance)

= WuaniRsimzvasansiigandunas Yafin e mia
I3n31 molar absorptivity (L mol™ cm™)

| = svezmaefiuasiiuiegie iisanunivessed (cm)

c = muintwu lwa/dms wisluats (M)

faiimsgandunasiueganududuresans sveymeveauasiideinludas uas
audufureuasiideiulugias fufunsgandunasiansal fusnesdussnaumand
93E5 [avnTnsziesdusenaunauaivesanssoly



2.2 Lﬂ?@ﬁﬂmi@ﬂnﬁuuﬁa (VIS Spectrophotometer)

wdeafleflifanisgandunasesanslutisauenmaduveuasiiveniuld Fondn
m‘%aﬁmms@@ﬂﬁuum (VIS Spectrophotometer) TuunilazeSurediudsznauuasnns
houmeluaiafladenan Ingsziuenzgunsaifidsienllusiosinnisganauuadid
Imhglutagiu

dndsvnauvdnveundosinnisganduuas fiag 5 da efudiiie

1. wuaarullauas (Light source)

2. dudenanuemeiuy (Wavelength Selector)

3. maugldans (Cell w3a Cuvette)

4. fnnsITUdY I (Detector)

5. duduiinuaziUsuadtygyias (Recorder and Processor )

Tnedimsdnsediuysenauionn fagui 2.1

— 1

=== wavelength selector
‘ detectar

X cell
ligth source recorder

JUN 2.1 insesianmsganduiaedisde

2.3 TUsunsu Microsoft Visual Studio 2010
Microsoft Visual Studio gnasnuuusassiamnlaguievm Microsoft tiveldluniswam

LLB“’ﬁSNLLﬂWWﬁLﬂ‘Uu (Application) ldazaanwasdreidy Aeluyaes Microsoft Visual
Studio 1 Usznaulug JENTYIANE UAILAY) LLEJﬂLLtIyﬂﬂlﬂﬂﬂuﬂ’)’mﬁﬁuﬁmmuﬂ’)’lllﬂuﬂ
oun

1. Visual Basic

2. Visual C++

3. Visual FoxPro

4. Visual InterDev

5. Visual J++

6. Visual SourceSafe
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Tsunsu agdeadganmiindenvesnisiaulusunsuidoneuy Tnadesailasanislng
s TneiiRnisadieied
i 1 ﬁa.;mm Start Page AANTIAYA New Project...
7 2 1@enury File -> New Project...
antuluduneudeluazdnnguinss New Project Triidondiad
1. 1@anmw Visual Basic
PansInaslmiaan Windows Forms Application

Z
3. fvusdelasenis (Name)
4. AdnyYu OK

B S P o Vol S T A ey ey T R
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VT e = Ol U4 Py A M Y
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= General
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i Extending Visusl Studip

Community and Learming Resdurces

¥ Close page after progect lowd iy
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7 Sohution b,

Ui 2.2 wihsnalusunsa Visual Studio 2010
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ingynuasedlaniniswasiden Windows Form Application dmdusiamnuamn
waladu (Application) fa3u#l 2.3

- . Er
Jata Tools Architecture Test Analyze Window Help |
PaAE PS4 B T 518 e e bod WRRMER ST e

' Search Installed Termplates
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| =8| Windows Forms Application Visual Basic e A e
|| 4 Visual Basic : A progect for creating an apphication with a
Windows Ve, Windows user interface
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Office . |
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WCF |
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Other Languages =’ |
Other Project Types v, \
B Siveriight Applicstion Visual Basic
Database - _I g pen
Modeling Projects =VB "
Test Projects i.f_J Siverfight Class Library Visual Basic
Online Templates v
B":‘: WCF Service Apphication Visual Bassc
v,
W/ ASP.MET Dynamic Data Entties Web Apphication Visual Banic
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Solution Explorer

Solution Explorer Lﬂua’mmLtaﬂﬂﬂsaaiwz}aﬂwamm ﬂnu'l,uimqmﬁmiw 24
uanmﬂumaammmﬂﬂmamlwammuﬁﬂumqaﬂwmsmu Solution Explorer 161 wu ns
Wi au Wasue adautly Tgaduluunszninsuuesnisesnuuulusunsuuas IAalusunsy
Jusu

Solution Explorer
3]@@% 151 &
7 MyPrject |
QMW pfﬂJEtt
Open
Open With...
View Code Fi
View Designer Shift+F/
View Class Diagram
Exclude From Project
Cut Crl+X
Copy Ctrl+C
Delete Del
Rename
Pgoperties Alt+Enter
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Toolbox

Toolbox ifuuauinfesiiefiusenauludie lcon d1eq degudl 25 aFent
“Control” #sagldsauiu Form iRead1saannuns Project witae Control agldifuindesiio
Addmivaedillifaretugld wiaflFonin “User Interface” 1y doanusineg Hudy
Tools sineq Hazgnihlulnufenisinue Control idesmslunsasuu Form athlung
U Form wiaggniSendt seuidnd Feszdendou Code tamuauMsiITBILsaY
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4 Common Controls

Fointer

Button
CheckBox
CheckedListBox
CembeBox
DateTimePicker
Label

LinkLabel
ListBox

ListView
MaskedTextBox
MonthCalendar
MNeotifylcon
MNumericUpDown
PictureBox

ProgressBar
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Properties Window

nMaaumenndiadu (Application) tu ynegaregluguuuuresoauiing wagnn
souldndiaUsenaudeguantivesaudndtu fiazFunanaythivesesuidndin
Properties d1m3U Properties Window agfidnuueiiumsifinansionazarvausiay
Properties Tnaisnaunsauuianummuiisioansld digud 2.6

Properties N e
Form1 System.Windows.Forms.Fo «
=M EN =

Showlcon True -

ShowlnTaskb. True

Size 300, 300

SizeGnpStyle Auto
StartPosition WindowsDefaul

Tag

Text Form1 =
I TopMest Falze =l

Transparency [ | b §

"::‘IJ‘I'?; 2.6 Properties Window

Form

wedu iududssneuiugiid dyathdwasnmsianwenwdindy (Application)
wszumiheieilidsuanmaussltlunisdonseeulnsasiiey Wedasoruld fguil
2.7

JU# 2.7 tleine Form
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2.4 a1 Visual Basic

A1 Visual Basic 1fuiadasdielunswauuenwdindy (Application) H1elnns
Wamnlusunsuieg Wululdedwasainsinga sasanunsanamunlusunsuldnateag e
Fefu Fuslusunsusssunvialy Wsunsusafugiudeya wielusunsuuudumesiin
sy

Visual Basic 1Huindasflelunsairslusunsuuuszuuuftinis Windows aéne
Web Application wag XML Web Services lnan1sadrslusunsuly Visual Basic ﬁu iy
msideniadesilasineg weenwuuntheavesisunsuiinsat

TmnUseasAvren1w Visual  Basic Ane desnsliiduniwilddmiuiamun
lUsunsuuianonwnaiadu (Application) ﬁﬁw’iumalﬁixwﬂﬁﬂ’ﬁﬂﬁ Windows uay
Windows NT mslffanu Visual Basic dumeudnadie Tusunsuwes

ansanatazINesRUsEnaunneg vuntheaiiedndatugly (User Interface) 161
mudeanis ileneuiaeldiasafmideulsunsy Fududnwuriuuilaseadianeniw
adeadefunwdingy ieidunmidenlosanuduiusvatesdusenauusasiuumntine
ey Tdiauetsduiusdu muflusunsuiwesfiesnis mundnnisves Object-
Oriented
Jafua9n1W" Visual Basic
1. Simple Aesamsleulusungs iiosnnlififanUsnesdinosuaziinalnlunis
M sAURUIEANNI U aRluITR

2. Plateform independent a11saunluinuvuszuuUTAnnsAule g
@ﬂuanﬂ’ﬁﬁﬁﬂﬂ’h “Write once run anywhere”

3. Object Oriented Programming L0un15dgulusunsudeing Dynamic @1u130
Uuidsudimdulausiisneg 15e

2.5 Wain RS-232

RS-232 t91197n Recommended Standard-232 1Junasgiunisidensedaya
wuuaynsu fmualag EIA- (Electronics Industry Association) v3adunAugusznaunis
gramnssudinuseiindvasenin Wiumsieasuuugasies Ingldaedende DB wuy
25 pins UAZWUY 9 pins Fagudl 2.8 filsiuszanuimeseninsneuiamediugunsalsoving &
MIINULUUABIM NS auAY (Full-duplex) Tnsaaldansdyandusmiieriueusida
(Hand-shake) w3alaifld Hadunmsgiu RS-232 SafmAnuenansl s 50 Wo (MToUszun
15 was) dmumsdsdyanufinnmuida 19,200 Saseiuit Tnsfinnusnaessesduasin
Fesmsdoansiienuiigetu
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cn =]

PC CNCT-F-(back) PC CNCT-M-(back)
CH4 CH3
o
v owom

gﬂ'ﬁ 2.8 Y1818 RS-232 Uum 25 pins Wag 9 pins

Waesdnn RS 232 uaruuy usb faguil 2.9

JUR 2.9 e RS-232 o USB
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2.6 SWaLaEn

sﬁaLLaaﬁLﬂummgmﬁﬁmumﬂﬁﬂﬂaamﬂ’ummgmu,ﬁwnﬁaLaﬁm (American
National Standards Institute; ANSI) Usznaudeswa 7 dauazifiudn 1 9a 3an7 unsa
Jn 9wy 8 Dn savilednuse Sudarlaazunuieian 0" was "1"
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-  DLE- data Imk escape
.-M}DCl devlce control one
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| .!!- .DCJ devlce control three
¥ |DC4 - device control four
S ;J:\K -;egaﬁ\re acknov.-‘ledge
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"y ESC escape
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2.7 asuvieun
Tuunilnanfimguififeadedunisiiuiyyrdnusi feedurefernumuiaves

@

=4

NsRANAULES (Absorbance) LLa:m‘%"aa"‘iﬂﬂﬁﬂmﬂauLLaa (VIS Spectrophotometer) a5ue
Aeafulusunsy Microsoft Visual Studio 2010 waznisldsuidesiu saufeeduiaifiosu
A Visual Basic.Net Fuflunmwiililumsiisaaiinudluaded uenaniilénanisane
RS-232 wayswanead Feldlunsdeusouasfinsedoarsseninlusunsuiuiniesianis
AANGLULES
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undi 3
JUADUNNTDBNLUL

3.1 wanlun1seanuuu

nénmseenuuLtiy Rasananuadisesnts deluiidasiutseandy a"m"ummi
Radedoans druveamsivdedeya druvesnsiin (Graphic) uardwvenstuiindoya 9
“Lumu‘lmmmiaamt,wimLmsaﬂma’l%ﬂmw Visual Basic masuawamalma’lwma RS232
WUy 25 pin ﬂ’]EJi‘lJI‘LJSLLﬂSiJﬁ’]iﬂSﬂ%’]ﬂﬁl.‘iiaﬂmaLLﬁSSUﬁWE]%Iﬂ?:ﬁWJ’NIUSLLﬂ‘ﬂJﬂ‘ULﬁiEN’m
AIganAuLas (VIS Spectropholometer) I dssaudnanadoyalusuwuuvesmdiay
uazns 1 (Graph) I8 ansadufindeyauazunauteyaiituiinlifedunisavaindenis
luldnuluniends

3.2 dunUNTTEBNUUULATESNSEUY
lalusunsu Visual Studio 2010 Tumswawssunivtuiindeyauazuansuavas

insesiantsganduunas Insuvsaanidu 3 nue 16un Tnun Kenetic, Tnun Fix Lamp way
1viue Load

3.2.1 TJsunsy Visual Studio 2010

Tusunsu Visual Studio 2010 unestunilsfignimuiuunlaausn Microsoft 39
uanITIEaBenfesUTl 3.1 et 2010 Sefde diauamsadamdiswosaanuian
wihawuanly vilwagaanlunisldeu

Macrosofr 3
O Visual Studio 2010 Uttimate

BASA ALttt

This preduct s licensed to:
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gﬂﬁ 3.1 TUswnsy Visual Studio 2010
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3.2.2 m3l¥lusunsa Visual Studio 2010

levrglusuns Visual Studio 2010 udlsinaudend New Project 91ntuazuana
wii1ie New Project fuun wéaidonanw Visual Basic flaglunnumiadne ntuden
Window Form Application fedelasenis (Project) ﬁﬂgﬂ'ﬁ 3.2 udndanuily (Folder) fiay
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Pe—

3‘1J°71" 3.3 wihsedldlunisadislasenis (Project)
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3.2.3 msidenldiAiosilaain Toolbox
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3.3 fumsunisadrealusunsy

3.3.1 wﬁmé’n

1. @379 Form ‘Uum 1 Form m‘zja Form 71 Data Logger for Spectrophotometer

2. ianip3asile Button 91nufiu Toolbox U 4 §U mﬂuumﬂmﬂaawmﬂu
Kenetics Mode, Fix Lamp Mode, Load wag Exit

3. aniA3esdle Label 270Uy Toolbox $1uau 2 Label arnduvimsidsuiendy
Select Mode wag King Mongkut's Institute of Technology Ladkrabang

4. deniaieatla PictureBox 910U Toolbox $1uau 1 PictureBox anntavinmsld
sUMw asdydnwalvasandu

5. msdanaadesdenieg faguil 3.6

6. vinmsilauddasiien Wiuindesiionsq

'-_' Datis logger foe Spectrophotametes L \ oy - Lﬂ_g;ﬁi
' ]
|
Select Mode # Label
} Kenetic Mode | Fix tamphdode I I Button
i
|
‘ Load ; ‘ Exit }
: %
|
!
{{ PictureBox
King Mongkut's Institute of Technology Ladkrabang |

';'Um 3.6 WLIANYaITI NS narduUTEN oY
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3.3.2 luun Kenetic
1. #%19 Form 3wy 1 Form #3@e Form 11 Kenetic Mode
2. \denia3eaila button 21nwTiu Toolbox $1uu 11 button ANLLYNTWEEY
%atﬂu Start, Save, Clear, Export to Excel, Red, Green, Blue, AutoZero,
Connect, Refresh, Back
3. \deninasile Label 91nudiu Toolbox 3117 6 Label anntuvinshusidenss
aaluluniieing properties Tudau text veaiA3aile Label usay Label
. doniadasile TextBox 97nuiiu Toolbox $1u7u 7 TextBox
. deniadeaile CheckBox 31nuiiu Toolbox §1uaw 1 CheckBox
 \denwdesile Chart 99nudtu Toolbox #11au 1 Chart
. \denia3eaiie MenuStrip anufiu Toolbox §1uau 1 Menustrip antuld
Taauluiatalvgian File uarluidetosdn Files uay Help
8. nnsdemaindesdiasnag daguil 3.7
9. \@eniA3nsile SerialPort 29nuTiU Toolbox 71U 1 SerialPort
105n1saumdssingg Ihfuedesdionisy

~N o U A

Vad e TextBox

AR |
4 601 |
AL — gl 1
159 622 =
Die ,
B x i
28 : ‘
B 3 Chart
50100 ]
saen
LA ER S
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= Y Cheskinx
{ T !
I
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T | 200 Starar ‘
os At
s “ : i 7.::;,; J I : "_ Button
o | ]
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» l - PictusreBox
King Mongkut's Institute of Technology Ladkrabang |

—— —— e el

JUil 3.7 wihaslilyue Kenetic



3.3.3 1%ua Fix Lamp

1. @5 Form YU 1 Form #3%e Form 71 Fix Lamp Mode
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2. \BeniaSasila button 97ALTU Toolbox $1uau 11 button MnTLRINTSIUEsY
Foidu Start, Save, Clear, Export to Excel, Red, Green, Blue, AutoZero,

Connect, Refresh, Back

3. ldenA3esile Label 91nWiiuU Toolbox 31u3U 4 Label 91Atuyn1sRundani1
aslulumtineing properties ludau text vesn3asile Label uragdy uag King

Mongkut's Institute of Technology Ladkrabang

~N oo U B

8. vhn1sdnnainTeeilanneg fa3U7 3.8

9. l@anin3asila SerialPort 3N Toolbox 994U 1 SerialPort

10 sdaumidinieg Tufuindeadioniey

. \deniedasfle TextBox 17nufiu Toolbox $117U 4 TextBox

. ‘@eniAfasile CheckBox 91nuitu Toolbox §1uau 1 CheckBox

\BeniaTasile Chart 91nuiu Toolbox $1au 1 Chart
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3.3.4 1vua Load

1. @519 Form ﬁfum 1 Form 93?\‘1‘?1'8 Load

2. \Beniaiasile button 99nuTiu Toolbox $1WIU 3 button MATUIINSWAELTE
W Import File, Refresh, Back

3. \deniaesiie Label 97nuiiu Toolbox $1uu 4 Label annthhmsfinsideny
aslulumtiieing properties ludau text veuA3asila Label usiay Label

4. \danAieslie TextBox 9NWTU Toolbox 37U 4 TextBox
5. @anA3ealia CheckBox 31wy Toolbox 371U 1 CheckBox
6. \@oniA3eddia Chart 3nwAU Toolbox 31U 1 Chart
7. vhmsdananiesilonne Aaguil 3.8
8. instaumdsnneg Wdumiasiianise
= -f . ma—————————— v v e e N TextBox
t
e
Chart
U ==F '; CheckBox
Button
PictureBox

=3

'gﬂﬁ 3.9 wi19elulvun Load
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3.4 WAURIAINUIIUYRelUsSUATY

3.4.1 luum Kenetic

Luaﬂﬂmmaaﬂma’l,uimm Kenetic fléaudasinsdentinddoyadionuies
mnuuasmaql‘umLﬁsaafammsmﬂauuaqLwaiwauam mﬂuuﬁlmmmaammiﬂ@aaﬂ
‘uauﬂam‘amumamamlﬂwa'amﬂﬂwmmamwuﬁsumwams@mﬂaui.t.mﬂunm TN
sipsnstiufinuanisnaassansatufinidu Microsoft Excel 1¢f faguiis.11
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N\, | W A
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U

e
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I

“\,‘_
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Sand amd Fecewe Data from
Sorad Post

F
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S Vv ) el
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-

Sawe? i

Yos

s d
<_ Save in to Excel File C

(’ End -+

\ /

JUT 3.10 wnuidsdEduulvun Kenetic
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3.4.2 1uua Fix Lamp

Jefldnudenidhgluluun Fix Lamp glénusesinsidendudidoyadauies
niudeddsludaaiosiansgandunauiiesudeyaun antuglinudonhnisdeasn
foyasheaueaiiovlunionnsmamnisganiuuas ndumindesnistufinuanimaass
annsatufinidu Microsoft Excel ¢ flagudi 3.12

e

Select Comport

Select LID

X1 77>

Auto Zero

. 7
2

Send and Heceave Data from
Sewnl rost

Collect Data in to Toxt Box

@ !

L
== Shows Absorbances Graph

YO

<i' Sawve in to Dacel File (
XN

{ Erepmt

5UN 3.11 unudaanauaulvue Fix Lamp

3.5 aguvineun

Tuunilnanis nMsadranarnisesnuuulusunsy Tnseduiefanisldlusunsy Visual
Studio 2010 wazmsidenltindefiones lulusunsy saufeduenisaiadusunsy nsuh
\esilonneg wdanaiiaadns Graphic User Interface uanannidsl@uanaumuisd g
waslusunsulunnaglnuadneoe
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undi 4
ANSNAADILALHNANISNNADS

Tuunilaznanfanisveasswazianisveasy lun1s@sulusunsuiiieldlunissuds
Yoyaluduniasianisganduuas (VIS Spectrophotometer) Tagrruwasn RS232 Tng
2OALUUNITVAADINIL

4.1 AsVeadlulnue Kenetic

yhmsvnaedaelddisazaielunisnnass fvualvvass LED 0uluns Inadadlu
SEUBIAIUIY 60 Il iunadeyanng 1 i faguil 4.1 wasiinsreufinua damnsred
4.1

Kinetic Mode ; L o)

e

Files Help

— Serieal

B
g
Ahsorbance

|

H1.50 0 5 10 15 20 % 20
Time (sec)

[ san J[ sme  J{ cmr ] 50 oo L geraa ]l ee )

com1 - 0.000 AbsMin
o e
0: 300 Absirt
Ered 60
S Refresh Back

King Mongkut's Institute of Technology Ladkrabang

JUN 4.1 meaadluluug Kenetic



A1519% 4.1 Msvnadlulvug Kenetic

1381 (s) | AmIgandunas | 1281 (s) | Anspandulias
1 1.601 31 1.601
2 1.601 32 1.601
3 1.601 33 1.602
= 1.601 34 1.601
5 1.601 35 1.601
6 1.601 36 1.601
7 1.601 37 1.601
8 1.601 38 1.601
9 1.602 33 1.601
10 1.601 40 1.601
11 1.601 41 1.601
12 1.601 a2 1.601
13 1.601 43 1.601
14 1.601 a4 1.601
1> 1.601 45 1.601
16 1.601 46 1.601
17 1.602 a7 1.601
18 1.602 43 1.601
19 1.601 49 1.601
20 1.601 50 1.601
21 1.601 51 1.602
22 1.601 52 1.601
23 1.601 53 1.601
24 1.601 54 1.601
75 1.601 55 1.601
26 1.601 56 1.601
27 1.601 57 1.601
28 1.601 58 1.601
29 1.601 59 1.602
30 1.601 60 1.601

26
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4.2 nsvnaadluluun Fix Lamp
msneasdlegld arslumsmeassdudidien Alanudutuniediuy 5 a1 fvusls

waan LED iluduns Taedaduduau 5 ase feguit 4.2 uazlimsnaduiinua famseit 4.2

Fix Lamp Mode mgies s

Fle Help
100810
203313
306126 154 : — Senes1
5?1 4642 124

054

Abserbanco

06
034

0.2 4 b B QD12 74 16 1B 20 22 24 26 28 3D
NO\NS /Y /9717 135 17 19 Z1R23Nas 27 29
Time

[ Measure lL Save I[ Clear } | showFoint \ G(EC;- Blue | AutoZero

oMl - 0.000 AbsMin
=y o™
0.300 Absirt
[ pefren Jo [ meen

King Mongkut's Institute of Technology Ladkrabang

U7 4.2 msvaaaslulvun Fix Lamp legliviaan LED Auae wavaisazanodifen

a13199 4.2 nsvnaeslulvig Fix Lamp laeldvaan LED Auas wazansazarudiden

ANULINTUVDIE1ITNAADA (%) ANTITNANAULES

10% 0.081

25% 0.5513
50% 0.6126
75% 1.0076

100% 1.4642
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Mnsnnaedlasld anslunismeaasduna AANUTLTUAITY 5 A1 A1ualivass

LED e Ine¥aidudiuau 5 adt feguit 4.3 uazlimseduiinuadmai 4.3

Fix Lamp Mode
Fle  Helb
100128
2D 0825 b
3.0.2079 — Seniex1
40,3685 05
505188
g 044
g
£ 02
= D24
D1-|
D
0 2 4 & B 10 12 14 16 B 20 22 24 2% 2B 30
T3 5 7 91,13 15 17 18 2 23 % 7 B
Tirme
[ measwe J{ s J0 cemr S N istowiokt (/) /red ] LBlue
Eqport to Excel
con 0.000 Absi
Disconnect 0.600 Absha
0.100 1\ Absint
{ et bW Y ran

King Mongkut's Institute of Technology Ladkrabang

U 4.3 maneaedlulvn Fix Lamp Tngldviasn LED &7 wavasaraioduns

9199 4.3 nsveassiuluua Fix Lamp lagldvaen LED 8ideq wavaisazaneduna

AAULTLTUVDIATNARD S (%) ﬁhmsgmﬂﬁmm
10% 0.0128
25% 0.0825
50% 0.2079
75% 0.3665
100% 0.5169
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nsnaaalneleaslun1sneasdeas NIANULTUAAY 5 A1 AuuslAvasn
LED 1udi@en nedadudiuau 5 a3e dagudl 4.4 wasflanswdufinne famsned 4.4

Fix Lamp Mode
File Help
10077
201806 12+
3D4248 — Senesl
407532 1
510212 i
s 084
£
3 0.6-
3
< 044
024
[}
0 2 4 6 B 10 12 4 16 1B 20 22 24 25 2B 30
T3 5 77913 15 17 18 21 23 25 27 28
Time
|
[ Measure }L Save ][ Clear ] [_Jﬂmul’nﬁ Red | f Green | [ Stop ] [Amn‘.’zm ]
Au1 nEﬂni Absin
Diwonnect 120@7 Abshda
0200 Absirt
[ merest ] W[ men |

King Mongkut's Institute of Technology Ladkrabang

Ul 4.4 maveaesluluue Fix Lamp Inglduasn LED @ity wavasazaredivdes

A15199 4.4 nmsvmaesluluug Fix Lamp laglgwaen LED &i1du wazdsazaedmvdes

AMULTLTUYRNIINAARS (%) | An1saanduues
10% 0.0177
25% 0.1806
50% 0.4348
75% 0:1532
100% 1.0212




30

unil 5
U salazagy

5.1 unaguuaziansal

Tnssondhifumsadiszuuietufinuazuannadoyadildsuunanedasinnis
pANAULES (VIS Spectrophotometer) Tagldiniw Visual Basic Tuniswau dslulasead
Tsunsuazutaoanidu 3 nus Toud Tnua Kenetic T Fix Lamp wae 1viun Load deus
avlvuaduariutoyaainieiasianisnaniuuds (VIS Spectrophotometer) udauanwasiiy
malusunsufignideutumnluguiuuiney uesuauniidsasnsaviniuiindlfey luuuy
Microsoft Excel lde Tnelusunsuiiwmuntuiasiidedinmagfed

1in3esnaufumesiransaldlusunsudladefinie net framework 4.0 13y
\3es Sseansoanimanldmaiulasues Microsoft

2.p%0snaniunesivzanunsaldlusunsuiildfosdinde Driver wosdns Serial to
uss luirsaadeneu

5.2 Uumiwuuazuuanieuile

a'mﬂﬂiﬁﬂmuaxv‘iﬂmaqwuﬁlmhmsmﬁﬂﬁ:ymﬁa lieusaidenseuindasinns
ganduuds (VIS Spectrophotometen) 16 illasannlsins wisiBdousofuiniesinnisganiu
uda (VIS Spectrophotometen) fifaiau wazlianunsnsiuadiindosinnisannduuas (VIS
Spectrophotometer) dawld uanandudesedddinanlunisdnmnsianlusunsulagls
A" Visual Basic inwedums asannliiinefinwnniw Visual Basic annaw

‘Luzhuﬂmmﬁwu‘lé’ﬁwmsLLﬁlﬂIﬂawmamaaqL%amiaﬁmﬂ%"aﬁﬂmsgﬂﬂﬁu (VIS
Spectrophotometer) #a1e9 sUuuy uAlalusunsudunsiutaya wazviinisAne a1w
Visual Basic \iuifiy

5.3 daduanusrazuuNlunisAuaiwmun

dleannludegtumwiilifaunlusunsuiiegdefustranainuats aasfne
Wudihawnuulamngduaurialuy wasiideddedeviels wazarsmdogiednds
Tusunsusreqiignitaunty teduuumidlunisidenimulusunssildiedy Snvads
annsndmndusunuulunsimuilusunsuladnsog
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AAKUIN N
lsunsudenuuaziudaya

n.1 TUSHNSUYRINLNaNAN

Public Class From1

Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As
System.tventArgs) Handles MyBase.Load

End Sub

Private Sub Button1 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button1.Click
Form2.Show()
Me.Hide()
End Sub

Private Sub Buttond Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttond.Click
Me.Close()
End Sub

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

End Sub

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click
Form4.Show()
Me.Hide()
End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
Form?3.Show()
Me.Hide()



End Sub
End Class

n.2 Tsunsuludiuves Kenetic Mode

Imports System

Imports System.|O

Imports System.lO.Ports

Imports System.Threading

Imports System.Text

Imports System.Windows.Forms.DataVisualization.Charting

Public Class Form?2
Dim count As Integer = 0
Dim interval As Doubte =0
Dimii As Integer
Dim divide As Integer
Private Sub Form2 Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
Dim PortCount As Integer
For PortCount = 1 To 10
ComboBox1.Items. Add("COM" & PortCount)
Next
ComboBox1.Selectedindex = 0
Buttenl.Text = "Connect"
End Sub
Private Sub Buttonl Click(ByVal sender-As System.Object, ByVal e As
System.EventArgs) Handles Button.Click
If Buttonl.Text = "Connect" Then
With SerialPort1
.PortName = ComboBox1.Selectedltem
.BaudRate = 9600
.DataBits = 8
StopBits = 10.Ports.StopBits.One
.Parity = 10.Ports.Farity.None
.DtrEnable = True
.RtsEnable = True
.Newline = vbCrLf
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End With
SerialPort1.0pen()
SerialPort1.ReadChar()
Buttonl.Text = "Disconnect”
Button13.Enabled = False
Button10.Enabled = True
Buttonll.Enabled = True
Button12.Enabled = True
Buttoné.Enabled = True
Button?.Enabled = lrue
Button8.Enabled = True
Button9.Enabled = True
Else
SerialPort1.Close()
Buttonl.Text = "Connect”
Button13.Enabled = False
Button6.Enabled = False
Button7.Enabled = False
Button8.Enabled = False
Button9.Enabled = False
Button1l.Enabled = False
Button12.Enabled = False
Button10.Enabled = False

End If
End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
SetupGraph()
PlotGraph()
End Sub

Private Sub TextBox3 TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles TextBox3.TextChanged
SetupGraph()
PlotGraph()
End Sub



Private Sub Buttoné_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttoné.Click
SaveData()
End Sub
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Private Sub SaveToolStripMenultem_Click(ByVal sender As System.Object, ByVal e

As System.EventArgs) Handles SaveToolStripMenultem.Click
SaveData()
End Sub

Private Sub OpenToolStripMenultem_Click(ByVal sender As System.Object, ByVal e

As System.EventArgs) Handles OpenToolStripMenultem.Click
LoadData()
End Sub

Sub SetupGraph()

Chart1.ChartAreas(0) AxisX.ScaleView.Size = 30

Chart1.ChartAreas(0).AxisX ScrollBar.Size = 20

Chart1.ChartAreas(0).AxisX ScrollBar.ButtonStyle =
ScrollBarButtonStyles.SmallScroll

Chart1.ChartAreas(0).AxisX ScrollBar.IsPositionedinside = True

Chart1.ChartAreas(0).AxisX.ScrollBar.BackColor = Color.LightGray

Chart1.ChartAreas(0).AxisX ScrollBar.ButtonColor = Color.Gray

Chartl.ChartAreas(0).AxisX .MajorGrid.Enabled = False

Chart1.ChartAreas(0).AxisY.MajorGrid Enabled = False

Chart1.Series(0).Points.Clear()

If Not IsNumerie(TextBox1.Text.Trim) Then TextBox1.Text = "0"

If Not IsNumeric(TextBox2.Text.Trim) Then TextBox2.Text = "60"

If CDb(TextBox1.Text.Trim) >= CDbl(TextBox2.Text.Trim) Then Exit Sub

If Not IsNumeric(TextBox4.Text.Trim) Then TextBox4.Text = "5"

If CDbl(TextBox4.Text.Trim) <= 0 Then TextBox4.Text = "5"

If Not IsNumeric(txtAbs1.Text.Trim) Then txtAbs1.Text = "-0.03"

if Not IsNumeric(txtAbs2.Text.Trim) Then txtAbs2.Text = "0.03"

If CDbl(txtAbs1.Text.Trim) >= CDbl(txtAbs2.Text.Trim) Then Exit Sub
If Not IsNumeric(txtAbsint.Text. Trim) Then txtAbsint. Text = "0.01"

If CObl(txtAbsInt. Text.Trim) <= 0 Then txtAbsint.Text = "0.01"
Chart1.Series(0).IsValueShownAsLabel = chkShow.Checked



Chart1.ChartAreas("Proposed”).AxisX.Minimum = CDbl(TextBox1.Text.Trim)
Chartl.ChartAreas("Proposed").AxisX.Maximum = CDb(TextBox2.Text.Trim)
Chart1.ChartAreas("Proposed").AxisX.Interval = CDbl(TextBox4. Text. Trim)
Chartl.ChartAreas("Proposed”).AxisX.Title = "Time (sec)"
Chartl.ChartAreas('Proposed").AxisX. TextOrientation =
DataVisualization.Charting. TextOrientation.Horizontal
Chart1.ChartAreas('Proposed").AxisY.Minimum = CDbl(txtAbs1.Text.Trim)
Chart1.ChartAreas('Proposed").AxisY.Maximum = CDbl{txtAbs2.Text.Trim)
Chartl.ChartAreas("Proposed”).AxisY.Interval = CDbl(txtAbsint. Text.Trim)
Chartl.ChartAreas("Proposed").AxisY. litle = "Absorbance”
Chartl.ChartAreas('Proposed").AxisY.TextOrientation =
DataVisualization.Charting. TextOrientation.Rotated270
Application.DoEvents()
End Sub

Sub PlotGraph()
Dim iData() As String
Dim xyData() As String
If TextBox3.Text.Trim <> " Then
iData = Split(TextBox3.Text.Trim, vbCr)
If UBound(iData) > 0 Then
Far i As Integer = 0 To UBound(iData)
xyData = Split(iData(i). Trim, ",")
If UBound(xyData) = 1 Then
If IsNumeric(xyData(0)) And IsNumeric(xyData(1)) Then

Chart1.Series(0).Points. AddXY(CDbl(xyData(0)), CDbl(xyData(1)))

End If
End If
Next
End If
End If
End Sub

Sub SaveData()
Dim saveFileDialogl As New SaveFileDialog()
saveFileDialogl.Filter = "Excel file|*.xls"
saveFileDialogl.Title = "Save as Excel File"
saveFileDialog1.ShowDialog()
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Dim Filename As String = saveFileDialog1.FileName
If Filename.Trim = "" Then Exit Sub
Dim fs As System.lO.FileStream = CType(saveFileDialog1.OpenFile(),
System.|O.FileStream)
If Not File.Exists(Filename) Then Exit Sub
fs.Close()
Application.DoEvents()
Dim objStreamWriter As StreamWriter
objStreamWriter = New StreamWriter(Filename, True, Encoding.Unicode)
Dim IData() As String
Dim xyData() As String
objStreamWriter. Write("Kenetic" & vbCrLf & vbCrLf)
objStreamWriter. Write(vbCrLf & "X=Time (sec);" & CObTextBox1.Text. Trim) & ™"
& CDb(TextBox2.Text.Trim) & ;" & COb(TextBox4. Text. Trim) & '," & "Y=Absorbance
(Abs.);" & CDbl(txtAbsl. Text.Trim) & ";" & CObUtxtAbs2. Text.Trim) & " &
CObl(txtAbsInt. Text. Trim))
If TextBox3.Text.Trim <> "" Then
iData = Split(TextBox3.Text. Trim, vbCr)
If UBound(iData) > 0 Then
objStreamWriter Write(vbCrLf & vbCrLf & "Time (sec)" & "," & "Absorbance
(Abs.)")
Far i As Integer = 0 To UBound(iData)
xyData = Split(iData(i). Trim, ")
If UBound(xyData) = 1 Then
If IsNumeric(xyData(0)) And IsNumeric(xyData(1)) Then
objStreamWriter Write(vbCrLf & CDbl(xyData(0)) & "," &
CDbl(xyData(1)))
End.If
End If
Next
End If
End If
objStreamWriter.Close()
End Sub

Sub LoadData()
Dim saveFileDialogl As New OpenFileDialog()
saveFileDialogl.Filter = "Excel file|*.x(s"



saveFileDialogl.Title = "Open Excel File"
saveFileDialog1.ShowDialog()
Dim Filename As String = saveFileDialogl.FileName
If Filename.Trim = " Then Exit Sub
If Not File.Exists(Filename) Then Exit Sub
Application.DoEvents()
Dim objStreamReader As StreamReader
objStreamReader = New StreamReader(Filename)
TextBox5.Text = objStreamReader.ReadToEnd
Dim L As Integer = TextBox5.Lines.Count - 1
TextBox3.Text = ™
If L > 6 Then
Dim xy() As String = Split(TextBox5.Lines(3).Trim, *,")
Dim x() As String = Split(xy(0), ";")
Dim y() As String = Split(xy(1), *;")
TextBox1.Text = CDbl(x(1))
TextBox2.Text = CDbl(x(2))
TextBox4.Text = CObI(x(3))
txtAbs1.Text = CDbl(y(1))
txtAbs2.Text = CObl(y(2))
txtAbsint.Text = CDbI(y(3))
For iAs/nteger=6 Tol
ifi = 6 Then
TextBox3.Text = TextBox5.Lines(i).Trim
Else
TextBox3.Text = TextBox3.Text & vbCrLf & TextBox5.Lines(i). Trim
Endiif
Next
End If
objStreamReader.Close()
End Sub

Sub checkNumber(ByVal tx As TextBox)
If Not IsNumeric(tx.Text.Trim) Then
tx.Text = "0.000"
Else
tx.Text = Format(CDbl(tx. Text.Trim), "#,##0.000")
End If
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End Sub
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Private Sub chkShow_CheckedChanged(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles chkShow.CheckedChanged
SetupGraph()
PlotGraph()
End Sub

Private Sub txtAbsl LostFocus(ByVal sender As Object, ByVal e As
System.EventArgs) Handles txtAbs1.LostFocus
checkNumber(txtAbs1)
End Sub

Private Sub txtAbs2 LostFocus(ByVal sender As Object, ByVal e As
System.EventAres) Handles txtAbs2.LostFocus
checkNumber(txtAbs2)
End Sub

Private Sub txtAbsint LostFocus(ByVal sender As Object, ByVal e As
System.EventArgs) Handles txtAbsint.LostFocus
checkNumber(txtAbsint)
End Sub

Private Sub Button7 Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button7.Click
TextBox3.Clear()
End Sub

Private Sub Button8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button8.Click
interval = TextBox4.Text
count =0
Timerl.Enabled = True
Timerl.Interval = TextBox4.Text * 1000
Timer1.Start()
End Sub



Private Sub Button9 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button9.Click
Form6.Show()
End Sub

Private Sub Button10 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button10.Click

If Button10.Text = "Red" Then
SerialPort1.Write("1")
Button10.lext = "Stop”
Red LED.Visible = True
Green_LED.Visible = False
Blue LED.Visible = False
Buttonl1l.Enabled = False
Button12.Enabled = False
Blue_LED.Visible = False
Button13.Enabled = True

Else
Button10.Text = "Red"
SerialPort1 Write("1")
Red LED.Visible = False
Green_LED.Visible = False
Blue LED.Visible = False
Button1l.Enabled = True
Button12.Enabled = True
Button13.Enabled = False

End If

End Sub

Private Sub Button11 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button11.Click
If Button11.Text = "Green" Then
Button11.Text = "Stop"
SerialPort1.Write("2")
Red LED.Visible = False
Green_ LED.Visible = True
Blue_LED.Visible = False
Button10.Enabled = False
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Button12.Enabled = False
Button13.Enabled = True
Else
Buttonll.Text = "Green”
SerialPort1.Write("2")
Red LED.Visible = False
Green_LED.Visible = False
Blue LED.Visible = False
Button10.Enabled = True
ButtonlZ.tnabled = Irue
Button13.Enabled = False
End If
End Sub

Private Sub Button12_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button12.Click

If Button12.Text = "Blue" Then
Button12.Text = "Stop"
SerialPort1.Write("3")
Blue_LED.Visible = True
Red_LED.Visible = False
Green_LED.Visible = False
Button10.Enabled = False
Button11.Enabled = False
Button13.Enabled = True

Else
Button12 Text = "Blue"
SerialPort1.Write('3")
Red_LED.Visible = False
Blue LED.Visible = False
Green_LED.Visible = False
Button11.Enabled = True
Button10.Enabled = True
Button13.Enabled = False

End If

End Sub
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Private Sub Button13 Click(ByVal sender As System.Object, ByVal e As
System.EventAregs) Handles Button13.Click
SerialPort1.Write("5")
Buttoné.Enabled = True
Button7.Enabled = True
Button8.Enabled = True
Button9.Enabled = True
End Sub

Private Sub Timer1 Tick(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Timer1.Tick

Dim x As Double = TextBox2.Text

Dimy As Double = TextBoxd.Text

SerialPort1. Write("4")

TextBox3.AppendText(interval)

TextBox3.AppendText(", )

TextBox3.AppendText(SerialPort1.ReadLine() + vbCrLf)

interval = interval + (TextBox4.Text)

If (interval > x) Then
Timer1.Stop()
EndIf

count = count + 1
End Sub

Private Sub Button14 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button14.Click
Me.Close()
From1.Show()
End Sub
End Class
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n.3 lusunsuludiuvas Fixamp Mode

Imports System

Imports System.lO

Imports System.1O.Ports

Imports System.Threading

Imports System.Text

Imports System.Windows.Forms.DataVisualization.Charting

Public Class Form3
Dim i As Integer = 1
Private Sub Form3_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.L.oad
Dim PortCount As Integer
For PertCount =/ 1-Ta 10
ComboBox1.Items.Add("COM" & PortCount)
Next
ComboBox1.Selectedindex = 0
Buttonl.Text = "Connect’
End Sub
Private Sub Button1. Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button1.Click
If Button1.Text = "Connect” Then
With SerialPort1
PortName = ComboBox1.Selecteditem
.BaudRate = 9600
.DataBits = 8
.StopBits =10.Ports.StopBits.One
Parity = |0.Ports.Parity.None
DtrEnable = True
RtsEnable = True
NewLine = vbCrLf
End With
SerialPort1.0Open()
SerialPort1.ReadChar()
Button1.Text = "Disconnect”
Button13.Enabled = False
Button10.Enabled = True
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Button11.Enabled = True
Button12.Enabled = True
Button6.Enabled = True
Button7.Enabled = True
Button8.Enabled = True
Button9.Enabled = True
Button14.Text = "Finish"
Else
SerialPort1.Close()
Buttonl.Text = "Connect”
Button13.Enabled = False
Button6.Enabled = False
Button?7.Enabled = False
Button8.Enabled = False
Button9.Enabled = Fatse
Buttonll.Enabled = False
Button12.Enabled = False
Button10.Enabled = False
Button14.Text = "Back”
End If
End Sub
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button2.Click
SetupGraph()
PlotGraph()
End Sub
Private Sub Button6 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttoné.Click
SaveData()
End Sub
Private Sub TextBox3 TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles TextBox3. TextChanged
SetupGraph()
PlotGraph()
End Sub

Private Sub SaveToolStripMenultem Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles SaveToolStripMenultem.Click
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SaveData()
End Sub
Sub SetupGraph()
Chart1.ChartAreas(0).AxisX.ScaleView.Size = 30
Chart1.ChartAreas(0).AxisX.ScrollBar.Size = 20
Chart1.ChartAreas(0).AxisX.ScrollBar.ButtonStyle =
ScrollBarButtonStyles.SmallScroll
Chart1.ChartAreas(0).AxisX.ScrollBar.IsPositionedinside = True
Chart1.ChartAreas(0).AxisX.ScrollBar.BackColor = Color.LightGray
Chart1.ChartAreas(0).AxisX.ScrollBar ButtonColor = Color.Gray
Chart1.ChartAreas(0).AxisX .MajorGrid.Enabled = False
Chart1.ChartAreas(0).AxisY.MajorGrid.Enabled = False
Chart1.Series(0).Points.Clear()
If Not IsNumeric(TextBox1.Text.Trim) Then TextBox1.Text = "0"
If Not IsNumeric(TextBox2.Text.Trim) Then TextBox2.Text = "5"
If CDb(TextBox1.Text.Trim) >= CDbW(TextBox2.Text.Trim) Then Exit Sub
If Not IsNumeric(TextBoxd. Text. Trim) Then TextBoxd.Text = “1”
If CObl(TextBoxd.Text.Trim) <= 0 Then TextBox4.Text = "0"
If Not IsNumeric(txtAbs1.Text. Trim) Then txtAbsl.Text = "-0.03"
If Not IsNumeric{txtAbs2.Text.Trim) Then txtAbs2 Text = "0.03"
If CDbl(txtAbs1.Text.Trim) >= CDbl(txtAbs2.Text. Trim) Then Exit Sub
f Not IsNumeric(txtAbsint. Text.Trim) Then txtAbsint. Text = "0.01"
If CDbl(txtAbsint.Text. Trim) <= 0 Then txtAbsint.Text = "0.01"
Chart1.Series(0).IsValueShownAslLabel = chkShow.Checked
Chartl.ChartAreas("Propased").AxisX.Minimum = CDbl(TextBox1.Text.Trim)
Chartl.ChartAreas('Proposed").AxisX.Maximum = CDb(TextBox2.Text.Trim)
Chartl.ChartAreas("Proposed’).AxisX.Interval = CDbl(TextBox4.Text. Trim)
Chart1.ChartAreas("Proposed").AxisX.Title = "Time"
Chart1.ChartAreas("Propesed").AxisX. TextOrientation =
DataVisualization.Charting. TextOrientation.Horizontal
Chart1.ChartAreas("Proposed").AxisY Minimum = CDbl(txtAbs1.Text.Trim)
Chartl.ChartAreas('Proposed").AxisY.Maximum = CDbl(txtAbs2.Text.Trim)
Chart1.ChartAreas("Proposed”).AxisY.Interval = CDbl(txtAbsInt. Text.Trim)
Chart1.ChartAreas("Proposed").AxisY.Title = "Absorbance”
Chartl.ChartAreas("Proposed").AxisY TextOrientation =
DataVisualization.Charting. TextOrientation.Rotated270
Application.DoEvents()
End Sub
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Sub PlotGraph()
Dim iData() As String
Dim xyData() As String
If TextBox3.Text.Trim <> "" Then
iData = Split(TextBox3.Text.Trim, vbCr)
If UBound(iData) > 0 Then
For i As Integer = 0 To UBound(iData)
xyData = Split(iData(i). Trim, ",")
If UBound(xyDala) = 1 Then
If IsNumeric(xyData(0)) And IsNumeric(xyData(1)) Then
Chart1.Series(0).Points. AddXY(CDbl(xyData(0)), CDbl(xyData(1)))
End If
End If
Next
End If
End If
End Sub

Sub SaveData()

Dim saveFileDialogl As New SaveFileDialog()

saveFileDialogl.Filter = "Excel file[*xls"

saveFileDialogl.Title = "Save as Excel File"

saveFileDialogl.ShowDialog()

Dim Filename As String = saveFileDialog1.FileName

If Filename.Trim = " Then Exit Sub

Dim fs As System.IO.FileStream = CType(saveFileDialogl.0OpenFile(),
System.lO.FileStream)

If Not File.Exists(Filename) Then Exit Sub

fs.Close()

Application.DoEvents()

Dim objStreamWriter As StreamWriter

objStreamWriter = New StreamWriter(Filename, True, Encoding.Unicode)

Dim iData() As String

Dim xyData() As String

objStreamWriter Write("Kenetic" & vbCrLf & vbCrLf)

objStreamWriter Write(vbCrLf & "X=Time;" & CDb|(TextBox1.Text.Trim) & ";" &
CDbl(TextBox2.Text.Trim) & ;" & CDb(TextBox4.Text.Trim) & "," & "Y=Absorbance
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(Abs.);" & CDbl(txtAbs1.Text.Trim) & ";" & CDbl(txtAbs2.Text. Trim) & ;" &
CDbl(txtAbsInt.Text.Trim))
If TextBox3.Text. Trim <> " Then
iData = Split(TextBox3.Text. Trim, vbCr)
'f UBound(iData) > 0 Then
objStreamWriter Write(vbCrLf & vbCrLf & "Time" & "," & "Absorbance
(Abs.)")
For i As Integer = 0 To UBound(iData)
xyData = Split(iData(i). Trim, ",")
Il UBound(xyDala) = 1 Then
If IsNumeric(xyData(0)) And IsNumeric(xyData(1)) Then
objStreamWriter Write(vbCrLf & CObl(xyData(0)) & "," &
CDbl(xyData(1)))
End-if
End If
Next
EndIf
Endif
objStreamWriter.Close()
End Sub

Sub checkNumber(ByVal tx As TextBox)
if Not IsNumeric(tx.Text.Trim) Then

tx. Text = "0.000"
Else
tx.Text = Format{(CDbl(tx.Text.Trim), "#,##0.000")
End If
End Sub

Private Sub chkShow_CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles chkShow.CheckedChanged
SetupGraph()
PlotGraph()
End Sub

Private Sub txtAbsl LostFocus(ByVal sender As Object, ByVal e As
System.EventArgs) Handles txtAbs1.LostFocus
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checkNumber(txtAbs1)
End Sub

Private Sub txtAbs2 LostFocus(ByVal sender As Object, ByVal e As
System.EventArgs) Handles txtAbs2.LostFocus
checkNumber(txtAbs2)
End Sub

Private Sub txtAbsint_LostFocus(ByVal sender As Object, ByVal e As
Syslem.EventAres) Handles IxLAbsinL.LostFocus
checkNumber{txtAbsint)
End Sub

Private Sub Button?-Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button7.Click
TextBox3.Clear()
4 1
End Sub

Private Sub Button8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button8.Click
SeriatPort1.Write("4")
TextBox3.AppendText(i)
TextBox3.AppendText("; *)
TextBox3.AppendText(SerialPort1.ReadLine() + vbCrLf)
i=i+1
End Sub

Private Sub Button9 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button9.Click
Form6.Show()
End Sub
Private Sub Button10 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button10.Click
If Button10.Text = "Red" Then
SerialPort1.Write("1")
Button10.Text = "Stop”
Red LED.Visible = True



Green_LED.Visible = False
Blue_LED.Visible = False
Button11.Enabled = False
Button12.Enabled = False
Blue LED.Visible = False
Button13.Enabled = True
Else
Button10.Text = "Red"
SerialPort1.Write("1")
Red LED.Visible = False
Green_LED.Visible = False
Blue LED.Visible = False
Buttonl1.Enabled = True
Button12.Enabled = True
Button13.Enabled = False
End If
End Sub

Private Sub Button11 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button11.Click
If Button11.Text = "Green” Then
Button11.Text = "Stop”
SerialPort1.Write('2")
Red LED.Visible = False
Green LED.Visible = True
Blue LED.Visible = False
Button10.Enabled = False
Button12.Enabled = False
Button13.Enabled = True
Else
Buttonl1l.Text = "Green"
SerialPort1.Write("2")
Red_LED.Visible = False
Green_ LED.Visible = False
Blue LED.Visible = False
Button10.Enabled = True
Button12.Enabled = True
Button13.Enabled = False



End If
End Sub

Private Sub Button12 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button12.Click

If Button12.Text = "Blue" Then
SerialPort1.Write("3")
Button12.Text = "Stop"
Blue LED.Visible = True
Red LED.Visible = False
Green_ LED.Visible = False
Button10.Enabled = False
Button11.Enabled = False
Button13.Enabled = True

Else
Button12.Text = "Blue”
SerialPort1.Write("3")
Red LED.Visible = False
Blue LED.Visible = False
Green_LED.Visible = False
Buttonll.Enabled = True
Button10.Enabled = True
Button13.Enabled = False

End If

End Sub

Private Sub Button13 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button13.Click
SerialPort1.Write("5")
Button6.Enabled = True
Button7.Enabled = True
Button8.Enabled = True
Button9.Enabled = True
End Sub

Private Sub Button14 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button14.Click
Me.Close()



From1.Show()
End Sub

Private Sub Blue_LED Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Blue LED.Click

End Sub

Private Sub Timerl Tick(ByVal sender As System.Object, ByVal e As
System.EvenlArgs) Handles Timer1.Tick

End Sub
End Class

n.4 TUsunsulugiuved Load Mode

Imports System

Imports System.lO

Imports System.lO.Ports

Imports System.Threading

Imports System.Text

Imports System.Windows.Forms.DataVisualization.Charting
Public ClassForm4d

Private Sub Forméd_Load(By\Val sender As System.Object, ByVal e As
System.EventArgs) Handles-MyBase.Load

End Sub

Private Delegate Sub DisplayData(ByVal Buffer As String)

Private Sub Display(ByVal buffer As String)
TextBox3.SelectedText = buffer

End Sub

Private Sub TextBox3 TextChanged(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles TextBox3.TextChanged
SetupGraph()
PlotGraph()
End Sub
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Sub LoadData()
Dim saveFileDialogl As New OpenfFileDialog()
saveFileDialogl.Filter = "Excel file|* xls"
saveFileDialogl.Title = "Open Excel File"
saveFileDialogl.ShowDialog()
Dim Filename As String = saveFileDialog1.FileName
If Filename.Trim = "™ Then Exit Sub
If Not File.Exists(Filename) Then Exit Sub
Application.DoEvents()
Dim objSlreamReader As StreamReader
objStreamReader = New StreamReader(Filename)
TextBox5.Text = objStreamReader.ReadToEnd
Dim | As Integer = TextBox5.Lines.Count -1
TextBox3.Text ="
Ifl > 6 Then
Dim xy() As String = Split(TextBox5.Lines(3). Trim, ",")
Dimx() As String = Split(xy(0); ;"
Dim y() As String = Split(xy(1), ';")
TextBox1.Text = CObl(x(1))
TextBox2.Text = CObl(x(2))
TextBox4.Text = CDbl(x(3))
txtAbs1.Text = CObl(y(1))
txtAbs2.Text = CObl(y(2))
txtAbsInt. Text = CObW(y(3))
Fori AsInteger = 6 To |
If i =6 Then
TextBox3.Text = TextBox5.Lines(i). Trim
Else
TextBox3.Text = TextBox3.Text & vioCrLf & TextBox5.Lines(i). Trim
End If
Next
End If
objStreamReader.Close()
End Sub

Private Sub Button1 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button1.Click
LoadData()
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End Sub
Sub SetupGraph()
Chart1.ChartAreas(0).AxisX.ScaleView.Size = 30
Chart1.ChartAreas(0).AxisX.ScrollBar.Size = 20
Chart1.ChartAreas(0).AxisX.ScrollBar.ButtonStyle =
ScrollBarButtonStyles.SmallScroll
Chart1.ChartAreas(0).AxisX.ScrollBar.IsPositionedInside = True
Chart1.ChartAreas(0).AxisX.ScrollBar.BackColor = Color.LightGray
Chart1.ChartAreas(0).AxisX .ScrollBar.ButtonColor = Color.Gray
Chart1.ChartAreas(0).AxisX.Major Grid.Enabled = False
Chart1.ChartAreas(0).AxisY.MajorGrid.Enabled = False
Chart1.Series(0).Points.Clear()
If Not IsNumeric(TextBox1.Text.Trim) Then TextBox1.Text = "0"
If Not IsNumeric(TextBox2.Text.Trim) Then TextBox2.Text = "60"
If CObl(TextBox1.Text.Trim) >= CDb(TextBox2.Text. Trim) Then Exit Sub
If Not IsNumeric(TextBoxd.Text. Trim) Then TextBoxd. Text = "5"
If CObYTextBox4.Text.Trim) <= 0 Then TextBox4.Text = "5"
If Not IsNumeric(txtAbs1.Text. Trim) Then txtAbs1.Text = "-0.03"
If Not IsNumeric(txtAbs2. Text. Trim) Then txtAbs2 Text = "0.03"
If CObl(txtAbs1.Text Trim) >= CDbl(txtAbs2. Text.Trim) Then Exit Sub
Iif Not IsNumeric(txtAbsint. Text.Trim) Then txtAbsint. Text = "0.01"
if CDbl(txtAbsInt. Text.Trim) <= 0 Then txtAbsint.Text = '0.01"
Chart1.Series(0).IsValueShownAsLabel = chkShow.Checked
Chartl.ChartAreas("Proposed").AxisX Minimum = CDbl(TextBox1.Text.Trim)
Chartl.ChartAreas("Proposed”). AxisX.Maximum = CDbl(TextBox2. Text.Trim)
Chart1.ChartAreas('Proposed”).AxisX.Interval = CDb(TextBoxd. Text.Trim)
Chartl.ChartAreas("Proposed”). AxisX.Title ="Time (sec)"
Chartl.ChartAreas('Proposed").AxisX. TextOrientation =
DataVisualization.Charting. TextOrientation.Horizontal
Chartl.ChartAreas("Proposed").AxisY Minimum = CDbl(txtAbs1.Text.Trim)
Chartl.ChartAreas("Proposed").AxisY.Maximum = CDbl(txtAbs2.Text.Trim)
Chart1.ChartAreas('Proposed").AxisY.Interval = CDbl(txtAbsint. Text. Trim)
Chart1.ChartAreas('Proposed").AxisY.Title = "Absorbance”
Chartl.ChartAreas("Proposed").AxisY. TextOrientation =
DataVisualization.Charting. TextOrientation.Rotated270
Application.DoEvents()
End Sub



Sub PlotGraph()
Dim iData() As String
Dim xyData() As String
If TextBox3.Text. Trim <> " Then
iData = Split(TextBox3.Text.Trim, vbCr)
If UBound(iData) > 0 Then
For i As Integer = 0 To UBound(iData)
xyData = Split(iData(i). Trim, ",")
If UBound(xyData) = 1 Then
If IsNumeric(xyDala(0)) And IsNumeric(xyDala(1)) Then
Chart1.Series(0).Points. AddXY(CDbl(xyData(0)), CDbl(xyData(1)))
End if
End If
Next
End If
EndIf
End Sub
Sub checkNumber(ByVal tx As TextBox)
If Not IsNumeric(tx.Text. Trim) Then

tx.Text = "0.000"
Else
tx.Text = Format(CObW(tx. Text. Trim), "#,##0.000")
End If
End Sub

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
SetupGraph()
PlotGraph()
End Sub

Private Sub Button14 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button14.Click
Me.Close()
From1.Show()
End Sub
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Private Sub chkShow_CheckedChanged(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles chkShow.CheckedChanged
SetupGraph()



PlotGraph()
End Sub
End Class

n.5 Tusunsuludaueas Export to Excel

Imports Microsoft.Office.Interop.Excel
Imports System

Imports System.Text.RegularExpressions
Imports System. [ ext

Imports Microsoft.Office.Interop

Public Class Formé

Dim MsExcel As Excel.Application
Private Sub Formé_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

MsExcel = CreateObject("Excel.Application”)
End Sub

Private Sub Button1 Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button1.Click
TextBox1.Text = Form2. TextBox3.Text
Dim lines = TextBox1.Lines
Dim sbl As New StringBuilder
Dim sb2 As New. StringBuitder

Fori=0 To lines.Count - 1
Dim parts = lines(i).Split(",")
sb1.AppendLine(parts(0))

If parts.Count > 1 Then
sb2.AppendLine(parts(1))
End If
Next

TextBox2.Text = sb1.ToString
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TextBox3.Text = sb2.ToString
End Sub

Private Sub Button3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click
TextBox1.Clear()
TextBox2.Clear()
TextBox3.Clear()
End Sub

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

MsExcel Workbooks.Add()

For row = 0 To TextBox1.Lines.Length - 1
MsExcel.Cells(row + 1, 1).Value = TextBox2.Lines(row)
MsExcel.Cells{row + 1, 2).Value = TextBox3.Lines(row)

Next

MsExcel.Visible = True

End Sub

Private Sub Label2 Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Label2 Click

End Sub

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
Me.Close()
End Sub
End Class
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