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ABSTRACT

This thesis presents Data Logger of Spectrophotometer. The graphic user
interface and software were developed by Visual Basic. The data communication
between computer and Spectrophotometer is sent via RS232 (25 pins). Data Logger for
Spectrophotometer has 4 modes. The first, Single Wavelength mode shows
measurement of absorbance for 1 wavelength. The second mode is Multi Wavelength
shows measurement of absorbance for 2 wavelengths. The third is the Spectrum mode
which shows real-time relation graph between absorbances and wavelengths. The last

mode is the Kinetic mode which shows relation graph between absorbances and time.
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2.2.1 MFIALUU Single Wavelength
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Toolbox
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F99¢l43 20U Form aasns9en mees Project usiaz Control agldilluaiaallofildd niuaiia

Y 7 = ' v | » ' &
dunlifadefugld vieMiondn “User Interface” udionrusneg iudiu Tools Aneq dazgn

o

v v o IJ L dl L] ¥
i lldammenisiiien Control AN slu9asUY Form e lunauu Form udaavgn

al '

¢ o v < ° ] o
Fend souldnd Baawdpadien Code Wiomuaunsiauueisazesuldndie

Toolbox > o X
b All Windows Forms -
4 Common Controls

R Pointer

Button
CheckBox
CheckedListBox
Ef§ ComboBox

T8 DateTimePicker
A Label

A LinkLabel

X ListBox

33°  ListView

]  MaskedTextBox
I MonthCalendar
an|  Notifylcon

(¥ NumericUpDown
PictureBox

@) ProgressBar

gﬂ‘ﬁ 2.4 Toolbox



Solution Explorer
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e vi— .
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View Code F
View Designer Shift+F7
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& Cut Ctri+X
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Properties 81%15U Properties Window a#3idnwauriunisrefinansionazativousas
Properties Tagisnanansaufuasusmmuiidesnsld Ui 2.6

Properties *ax

Form1 System Windows.Forms.Fo +

L) o
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| Transparency[ |~

-

3UM 2.6 Properties Window

Form
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Wumihehsiilddmivuansauadilumsimnsroulnsadeg Wedndefudld figun 2.7
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2.4 a1 Visual Basic
5 i = - o a o . " i 27 o
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o - W o o a ¢ & w
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2.5 #@18 RS-232

RS-232 ¢811391n Recommended Standard-232 LfJummyumsﬁamiaﬁas_jauuuayﬂsu
Avunlag EIA (Electronics Industry Association) 138 @N1ANAUTENBUNITYAAUNTTY
Simsefindvoseuidm Tifumsdearsuuuyasegn Tngldaeidouds DB wuy 25 pins uat
WU 9 pins faguTt 2.8 FilaiUszaudamesiminneniaines fugUnsaldenn fnisinuuuy
doamnanouiu (Full-duplex) Tnsenaldaedyyindusauitovinueudda (Hand-shake)
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B
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?TQQ‘?‘??‘??Q?T?
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CH2

PC CNCT-F-(back) PC CNCT-M-(back)
cHa cha
s ST N o B R
Ao 7 R

UM 2.8 11903y RS-232 YUAM 25 pins Uag 9 pins
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o 1 =4 @ v . @t 1:4
Whvesene RS 232 wuseenilu 3 wuu fe wuudg wuusudle wasiuy usb Mgun 2.9

Ul 2.9 hme RS-232 wag USB

2.6 SVEUDEn

sﬁ’mmaﬁLﬂummgmﬁﬁmumﬁu‘lmEjamﬂ’umm'sgﬂuLMW'}&@ WSN" (American National
Standards Institute; ANS) Usgnausnessia 7 dauandiudn 1 0a Sond1 wndide srumafu
8 90 denilsdnusy Fawazdnevunudieay 0" way "1"

d s
5199 2.1 Syawean

U
s | du ‘
swaay | du | ua |dnwuss AN J
100000000 | O | 00 | (39) |NUL-null character |
00000001 | 1 | 01 | @ |SOH- startof heading
00000010 | 2 | 02 | @ |STX- startoftext
/00000011 | 3 | 03 | ® |ETX-endoftet
_00‘0551007 4 04 + |EOT - end of transmission T
0oo0 0101 | 5 05 # | ENQ - enquiry s
| 0oDO 0110 | 6 | 06 # ACK - acknowledge g
00000111 | 7 | 07 | e |BEL- bell |
0000 1000 | 8 08 B 8BS - backspace
0000 1001 9_- | EIQ ©  |HT - horizontal tabulation
00001010 | 10 | OA | @ LF-lnefeed
D000 1011 | 11 | OB d  |VT - vertical tabulation
0000 1100 | 12 | OC 2 |FF - form feed
| 0000 1101 | 13 | OD > |CR - carriage return
| 00001110 | 14 | OE | 7 [SO - shift out
0000 1111 | 15 | OF | % |[sI-shiftin .




= @ = |
MTN 2.1 FWELedn (Ma)

suda
0001 ooaa
0o01 0001
qoo1l oo1o
ool oo1l
0001 0100
0o01 o101
0oo1 0110
0001 0111
0001 1000
0o01 1001
0001 1010
nooot 1011
0001 1100
gool 1101
0ool 1110
0001 1111
Ul.lﬁl 1l
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51U

au

LN anus: ALK
10 -  DLE - data link escape

11 = DCL- device control one

12 I DC2 - de‘;fice control two

13 I |DC3 - device confrnlihree
14 | € | DC4- device contral four
15, | § N}‘«K - h-é)gva‘tiv; acI»:nowIeEIgéw

16 = | SYN - synchronous idle

17 | ¢ ETB- end of transmission block
18 ¢ 1 . [CAN- caﬁcel 7

19 I | X - end‘.cn’r' medium

1A | —  SUB- substitute

1B . — |ESC - escape

1C | L FS - file separator

1D — |GS - group separator )
Bl RS- record separator '

1F .7 |US - Lmif;éparatnr N /,
7F =l 8 deléte AP



d s - 1
M15199 2.1 svidladan (¢a)

§IM Rl ‘ 51

§7M  du 1M du | M Ay
§IuADT du oy dnuTs iU fu  wn SnwTE 5 IuERR Au | wA dnuTs
00100000 32 . 20 {masae) Q000000 | &4 4 @ | | OO0 | 96 | &0
00100001 33 0I0DC0DL | S5 | 41 A 01100001 57 | 81 | =
D010 0OL0 | M | 22 01000010 | 66| 42 B | | 01100010 | 95 | 62 | b
- i
pI0 001 | 35 | 23 = 01000011 | 67 | 42 € | | ouooom B8 o«
00100100 | 36 | 24 s | |omoowo | 65 4 D | | ouomoa | 00| & | d
00100101 | 37 | 25 % 01000101 | &5 | 45 E | | oua o1 | 101 | 65 | =
00100110 | 35 | 26 & 01000110 | 70| 46 F | | oucl ono a0z | & | f
0010011y 39 | 27 01000111 | 71 | 47 G | } ouemn ‘ 103 |67 g
i F - A— b - s - i
00101000 | 40 | i 01001000 | T2 | 45 | H | J 0110 1003 L4 | 8 | h
00101001 41 23 ) 01001001 | 73| 48 I | | ouo 1001 | 105 | & | i
00101010 | 42 | 24 Q001010 | 74 | 48 T ; 0110 1010 106 | 6A | |
00101011 | 43 | 2B + Lotoooir | 75 | 4B | K| | o110 w11 za?i &6 |k
00101100 | 44 | 2C . 01001100 | 75 | 4C L { ' anoum : 105 | 6C [ 1
{ iy t 1
00101101 | 45 | 2D - | 01001101 | 77 | 4D Mo g anonm | 1cf.=: | e | m
D0I01110 | 45+ 2E . 01001110 | T8 | 4E N | | euo 0 | 110 | L6 | n
00101111 | 47 | IF / owoL | B eF 0 | | oun 1111 111; 6 | o
00110000 | 45 | 3D 0 | 010LOO00 | B0 | S0 P i~ omwc:) | | 'p
! | 1l | 1% ] "
00110001 | 4% | 3L 1 01010001 | B1 | 51 Q \ am 0001 f 113 | 70|/ q
00110010 50 32 2 ol010010 | 82 | 582 R | mu oam ‘a4 @2 r
00110011 | 5L | 33 3 01010011 | 82 | 53 S ; mu o:uz a5 | /73| s
00110100 | 52 34 4 01010100 | 54 | 4 T ; o111 omo | us | 7 | t
0011 0101 | 53 | 35 5 01010102 |65 |55 U || o1t 0101 |7 7 | u
00110110 54 35 5 o100 | 86 | 55V am ono ! 15 | 75 | v
oo11 o1l | 85 3 7 0010111 | 67 | 57 W | o111 0111 IMl 77| w
DULL 1000 | 55 | 35 3 0101 1000 | 88 | 55 X | o111 1033 0| B x
111001 | 57 | 33 3 101011001 | 88 | s34 ¥ | o mm y
oMo | 55 3A L ma mm Loonpesg™ z | | mnimn 177 4 7
00111011 | 55 | 3B ot1011 | S1 | B | [ i om 1011 : u33 7B | {
0011 1100 | &2 | 3C . oL | W sC | 0111 1100 ; 14| ¢
00111101 | &L | 3D = 0011101 | 53 | 5D | ] } 0111 1101 \ 125 | [ 1
0UIL 1110 | &2 | 3E 0101 1110 | o¢ | 58| ~ | | 0111 1110 | 126 |~
00l 1111 | &3 | 3F ? c-mnm | o5 | sF !
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2.7 d5Uvheun

Tuuniind1aiemguifideatedluntsi3gardnwusi deedursdemaamaineves nas
AN AU ua(Absorbance) Laziadoain N13gANAULAIUV/VIS Spectrophotometer) 85uny
ooy TUsunsu Microsoft Visual Studio 2010 wazmsidauidosdu saufvesuneiReaiy
A Visual Basic.Net Saduntwnitldlumsvh Usayainudluad uenanidldnaadans Rs-
232 wazsvauean ddldlunsidesdeuasindedon ssemnlusunsuiuaosinnisganiuuas



unii 3
N15E5191LaZN1TDNUUY

3.1 wanNsoRNLUY
wdnn1seenuuu iy Anrsurarnnaidesnts feluiiddeduvoondu dauvemas
Ansiadoans dwvesmsiudsdeya druvains1fin (Graphic) way duvesmstuiindoya
Faluiilsvim seenuuulisunauingldinw Visual Basic e sudsoralnyldany Rs232
WUV 25 pin ma’hﬂ‘dsLmiummsmﬁwnm%amiauaz%’uéa%’aa&aiw'j'\ﬂﬂsLm'mﬁ’u wiaaians
gandiuLas (UV/VIS Spectrophotometer) I aunsauansnadoyalugunuuves Avduay uaz
ns1vl (Graph) 1 wazamnsatiuindeyaiiioun lWimsziluduneusiely

3.2 FUABUMIDBNIUUNALAENSTEUY
TTsunsu Visual Studio 2010 Tun1sWmuissuuiiutufind eyanasuaninave

w3esintsganduuas Tnsuvaoenidu 4 un 1éur 1nwa Single Wavelength, Tnua Multi
Wavelength, Tvu@ Spectrum waglnue Kinetic

3.2.1 Wsunsu Visual Studio 2010

Tusunsu Visual Studio 2010 funesfunilsiignimntuinlneui$n Microsoft dwuans
NuazByafgU 3.1 nefu2010 ddedfe fiwuramsfmihmosneninainutsig
wienle vinliagmanlumslday

: Micrpsofte ;
wwsual Studio 2010 Uttimate

'
BEEESRRAL LY

This product is licensed to:
Pim

sl 3.1 Tsunsw Visual Studio 2010
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3.2.2 msldlvsunsu Visual Studio 2010

dlod1glusunsu Visual Studio 2010 w&alsinmdenil New Project 9anduazuans
w119 New Project Fusn udndonniwn Visual Basic Aeglunnunisdne aanduiden
Window Form Application #s8ela5anns (Project) ﬁagﬂ‘?i 3.2 Wi ndonuily (Folder) five
tudin denaty OK azUsingwiiaefgui 3.3

et Bl M AL SRR le Ak

o

= o o .
U 3.3 wiveildlumsasrdlaseinis (Project)
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3.2.3 msdenldiniasiioann Toolbox

osoensldied eadlosn e Weldlunisadrawasimunlusunsy annsadenldldan
uauAdaallafiBundn Toolbox MUl 3.4 Fuunuazegnisirudoaavasmiheillumsaing
159115 (Project) mnlinuway Toolbox 1WlUidend View ludau Menu bar 91ntuLdon
Toolbox @150 donasosioffonisldugranluanedia Form Lﬂj'u'i,ugtlﬁ 3.5 Wun1sihdn
w3nsile button U8 Form

@ maan
) ChackBon ;
H3  Creckedtmbor I
Centehenusig

DataGrigViow
Datatet

o
Divectary heareher =
oot oo A

FrigePromide
[

Frinsy sremw At En e

ewtayouPane
FabdesioveamDiatag 1 r
ForDisieq

CrnupBor
HelpProvider
Hierohfia
Imagelint
Labul

A Unklabel

TR E TR S E A T

>4iB

d o kg d
sUn 3.5 msidhiesasile button
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3.3 Yumaun1sas1alusnsy
3.3.1 wUvan

1
2.

I X O 4 |
#3179 Form YU 1 Form #3%® Form 31 Software for Jenway 6405

= o = =1 o Y] e'j o - - [
WoNLATDIUD button 911NLNU Toolbox A71UU 4 91U ANUUNINTSIUasUTDLUU
Single Wavelength, Multi Wavelength, Spectrum wag Kinetics

) - o as o a P -
dannieaiie Label 31nuAU Toolbox 97u2U 2 8 a1nNuinsasutallyu

Select Mode Wag Copyright, 2013

P 4} < i o s ) !
. \deniAT aslle PictureBox 31NuViU Toolbox $1Wamu 2 U nduvhnslaguaw e

ar o L3 s A 1 as
AEUANWUVDIFN IV ULASYRYDUBIFN1UU

@anA3els Menustripl 210UAY Toolbox 112U 1 8w a1ntulddenny File,

Mode, Help e Exit

o ot 4 = v @ -
- YMSIANAIATBINDANY MIFURN 3.6

o o & 1 o o ...
- Mmsteumdwinaglifuiesosioniey

—» Menustrip

> Label

» Button

K;V\l TL rg«\

Copyright, 2013

» PictureBox

JUN 3.6 niwnewemthmdnuazdulszney
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3.3.2 nun Single Wavelength

1.
2.

w

O e Sl O

v & L4 . )
#3719 Form Ui 1 Form #3%® Form 21 Photometric (Single Wave length)

] oA ° ) & o < -
WDNLATDIND button ’ﬂﬁﬂLL‘?ﬁJ Toolbox 97UIU 4 DY INNUUNINTTIUEE LD L‘TJ‘U Set
Wavelength, Request Abs.,Clear wag Start

. ldeniAS pelle Label 10U Toolbox 3713U 3 81 9 ntuvhnsRudemuasivly

v i 1 P | %)
W properties Tudu text voASolD Label wiazdu

-:l ] a
. foniAsesile TextBox A1nWiiu Toolbox F1uau 2 Hu
A A o o & =
. ionp§esile TableLayoutPanel 91nuHy Toolbox $1u 1 §u 9 nTuaeuady

dvhuazmamluntineing properties 1Wu 2 um 2 Aedud

. @oniiosilo ComboBox 97nufiu Toolbox sy 1 #u
hmsdenuaiadienney Uit 3.7

. deniedesile SerialPort e nuTiu Toolbox $1uaw 1 8y
_vhmstleusdenelifuindasdios

g Photometric (Single Wave le

i Label
| EOE— ComboBox

1> TableLaoutPanel

gufq' 3.7 nthaslulvug Single Wavelength wazdulsenau
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3.3.3 Tuua Multi - Wavelength

1.
2.

W

@379 Form TN 1 Form M@ Form 11 Multi Wavelength
e . " g, o
Lﬁaﬂlﬂ'ﬁ@ﬂua button ﬂ']ﬂLLﬁ'U Toolbox 2793U 5 94 91 ﬂuquﬂqilﬂaﬂu?jalﬂu Set

Wavelengthl, Set Wavelength2, Request Abs.Clear uag Start

. iian3aaila Label 91AwiU Toolbox 371U 9 §u annuynnsiuvvaniuasivlu

WINA4 properties ludu text vaunsoslie Label usazdu

o < o Y
. eniAIndile TextBox 21nWiiU Toolbox $1uau 3 Su
d4 o o ) i =
. lenipiesdle TableLayoutPanel 31nuiiu Toolbox 311U 1 81 nuaUdeudilu

dilhuaymaanlunineing properties 10y 2 um 2 Aodud

d -3 ar
6. l@nwSasile ComboBox 91nWiU Toolbox 37U 1 du
o ) S A ) ~
7. imsinnaeiasilerieg fegui 3.8
d v o L2
8. ldanasedile SerialPort 3nwiU Toolbox U 1 Fu
9. imstlaurndesineinuniosiionss
— plabel
Ry e —— g X T
——® TextBox
— Button
Please Select Comport Joom | = : ComboBox
Go'to Remote Gorvrltode | NN — ; > TablelLaoutPanel

sUi 3.8 wiheeluluun Multi Wavelength uasauusznay



22

3.3.4 Tnua Spectrum

L.
2.

w

o & & o '
A374 Form Ui 1 Form #9¥® Form 791 Spectrum

e d‘ o [ 5 o d ﬂ'
@onmiedle button 91nWAY Toolbox 39U 9 §u A ntuTINIsWasuT DU
Start scan, Save, Export to Excel, Clear, Setl, Set2, Set interval Way Refresh

. BeniA3eile Label 990Uy Toolbox 311U 10 §u 90T uiAsRuRYa A uagly

Tuntineing properties Tudiu text vauniediio Label usazdu

<4 P o Y
. 1daniasaelie TextBox 3NWAU Toolbox Fauau 7 du
a4 & o ) & o
. @oniA3edile TableLayoutPanel 910U Toolbox §aumu 1 §u e ntuwdeudidu

dvhuazmsanlumineng properties (I 5 um 3 pednd

6. GEonirSesile Panel 91nuiiU Toolbox $huau 1 8 antudsudiuvdaiuaden
4
3
9

4 A ° o
@oniASediia ComboBox 1AWAU Toolbox 37U 1 &1

4 o L7

. ifoniAsesile CheckBox R7nwiU Toolbox 371U 1 9U
= cﬂ' = @ I3 [
enwIoala Chart 990LNU Toolbox 27U 1 89U

10.89nA38950 MenuStrip 91Uy Toolbox 1w 1 §u A nvuladannaluiidae

Tngja1 File wagludogosin save uag Load

o L% 4! 1 o/ A
11.51msInnaaIedlonnan fsgun 3.9
o o o o
12.80nA39900e SerialPort a1nWiU Toolbox 37U 1 Bu
o o ar 1 ) & |
133hmstlaumdssinaqlituinsasdionisg

Chart

Label

Panel

Button ComboBox TableLayoutPanel

= o '
JUN 3.9 mhaslulvue Spectrumuazdiuyseney
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3.3.5 WA Kinetic

%) P | ' . 5
.89 Form 9un 1 Form #8499 Form 121 Kinetic
P o o ¥ e al P
. donwiedlle button 21U Toolbox 41U 5 8u AnduNIsWasudedu

Save, Export to Excel, Clear, import ‘ffaﬂda ez Refresh

. ldeoniAdpelle Label 210U Toolbox 31u3u 7 §u A ntuvinnsiiuvideniuasluly

We9 properties ludau text veaAsosiie Label usazdu

< & o )
4. \@aniAiedile TextBox WU Toolbox $1UU 7 Su

()]

O 00 ~ O

= ° o ) o -
. l@oniAsedile TableLayoutPanel 91nu#iu Toolbox 117U 1 $u A nuudsudiiiu

Ahuazmsanluminene properties [ 3 wan 2 padani

. deniiosile Panel 29nuiiu Toolbox $1wau 1 8y I nunasudiuvdadudes

. Boniedasile CheckBox 91nusiu Toolbox §1uw 1 84

. FoniA3esi Chart 990U Toolbox $huau 1 84

. denin3adiia MenuStrip 90ty Toolbox s1uau 1 du anntulddemulushde

Tugjan File uagludotosdn save way Load

o L7 ﬂ. 1 at ‘J
10./1M599AT0LEMA1SY RINING 3.10
oA - h o )
11 @enA3esiio SerialPort 9nufiu Toolbox $1uau 1 8
o o QEJ 1 v d = 1
12 hnstoumdsegiiuiniesdionn

TextBox Chart

Panel

Button TextBox TableLayoutPanel

sU# 3.10 mieslulyun Kinetic
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3.4 UNURIAIAUIUYReUSINTY

3.4.1 wiwgn

ey maBuiilusunsy fliazdossidunisideninaun idesmsfonuiesdeiinmun
ey 4 Tuum Ao Single Wavelength, Multi Wavelength, Spectrum W& Kinetic sraanalu
U 3.11

Start
A\ i
} l 1 l - l
Single Wavelength HMulti Wavelength "" A\ Spectrum ,/ \\ Kinetic
|
7L ™ WY .y
p2 3 pa (&3

IJ a o o v o
“a:ﬂ‘VI 3.11 UNURNAIAUNIUNRUUKAN
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3.4.2 Tum Single Wavelength

afldaudenidrglulvm single Wavelength fldnudiasaudoya Com Port uaven
AWEINEUQA) Aideanisin antudedilufuaiasinnisganduuaas SuRinisgandunas
(Absorbance) 1 uAnwmAda Textbox ntum niasn1sfaludliinnisaudoyaiifiegudnlden
ANLETIRAU) Adeentsialv wanlsifeenisarmmsganiuuasdieonatnlvund Fuandugy
#3.12

™

" ' taﬁnéﬁﬁmnﬁﬂﬁum& TextBox fje———
'
dudoyaluduaiesinganfiuua

l 7
FUANANURANFLILAS /

l | \
wARIATMIRANELLANTE TextBox I

/

1
No A
B NPT
LYes
Clear
ol Exit |

gﬂﬁ 3.12 unudsaRunulvug Single Wavelength
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3.4.3 Tnua Multi - Wavelength

Sefl¥nudenitrglulymn Multi Wavelength fl¥nusdestoudaya Com Port uayan
AmenRAU) ifesniste anndudnludandosanisganduuacuasfurinisganduas
(Absorbance) wuanaHads Textbox Imiugldanannsansendramue1nau) 3nvild
uddamludaaiosinms gandunasiaziuAuILanIna g Textbox Bnduwils uasmndeams
Tolmiliihmsaudoyaifleguéldarmmuenadu ) Adesmsialml mnlifesmsindlieen
Dinlyued Fwanduguil 3.13

7 .ﬁan Cormn Port

lamarueiaEun g Text3ox ]—-

T
s

|
9

| asdayaluduaderiagandusas
|

‘:Uﬂ’]ﬂ':"lliﬁ\‘l‘ﬂ nAuwas

.
‘ \
WARLAINIRANEUNAMN 1L TextBox )

/

/ L“Yes (2 A7}

Clear T

‘31.1‘71 3.13 wursaRusIuliNe Multi — Wavelength
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3.4.4 nua Spectrum

Wegldaudeniiglulyun spectrum flénudioslouteya Com Port uazma Ay
() Buduuazdugaiidoamsia sndudiiluguaiosiam spandunauasiumnisganduuas
(Absorbance) 1183 Textbox WazazuandnTMANUARUSLUY Real-time 58WineAI 1M1 2R Y
furnisgandusas a1ntumndesmstuiineamsvaaesanansa Suiindu Microsoft Excel ¢
wnlifesnistufinuanisnaaedleenainiuunt fuandugud 3.14

|
)

‘ Jan Corn Port ‘
fuan AT L RRLELA LT AT N\
ATINGIAAUGANTY

TUAIMIRANGUNES

1}
e o o

Jusitadlu TextBox !

|

[ wAmins il Real-tirme e
L AuYAiuiumsganiuLay |

i
s 4

i ek eSS .v".
L uufin e+ Excel file |

P
U

Exit

d v o
3UN 3.14 unudadiuanulvun Spectrum



28

3.4.5 Inua Kinetic

dlogldnudonidndluluun kinetic fldaudawimsidenyiridh deyadanautesarniuds
fdsludaniasian spandunaniosutoyan andudlénudesiinisdnne ntayafisnues
Founlumiznuanuduiusseninni sganfunasiuna aantdunindesnistudinnanis
yeaesansntuiinidu Microsoft Excel Linnlaifosmstufinuani suasadioonan lusnil
Fawandluguil 3.15

donthdndags  /

\7' @an Com Port ’

) " i

Mdoyaudnaiasinms

‘ ~

[Ausastu TextBox |
‘ 7
Ly v - [} 1 ,i
- énapntayadioluansnim /f
v
[ uARNIIN am*h:ﬂ'ﬁgmr\?eu,m(
‘ Aunan \
12 s NV
- s

< Yuftn > '“'“:iww*{: Excel file .{\

{ Exit

- v o w . .
JUM 3.15 wuisddiunulneg Kinetic
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3.5 @3uvineun

Tuuniindnfis nrsadrwazniseenuuulusunsy Tasedutefenisl4lusunsy Visual
Studio 2010 wasnisidenldinioaiiedne) Tulusunsy saudwduienisadraluswnsy a1
\nTeailoran indanaiiteadns Graphic User Interface uanainiisdliuamunuiidfiuauves
TUsunsuluusazinundnine



Undi 4
N1SNAADILASKNANITNARD

Tuunilagnantan sweassuasnanisnaaedlunisidauldsunsuiieldlums fudslaya

@ - @ 1 v o

lumsasianisganduuaa (UV/VIS Spectrophotometer) Tnerusany RS232 a@ans gy
NINPRBIAD 21NA TAUDBNLUUNISNAaBIAIL

4.1 msveaseluluun Single Wavelength
ymsneaadlasldainmadiuaanslunisnaans Imaaummmmmauivmw =
800 UNLULUAS miﬂ‘m 4.1 F9UIU 6 A1 1mwamswﬂammm'§waw 4.1

& Photometric (Single Wove length)

31]‘7; 4.1 msneapsluluue Single Wavelength

M3l 4.1 nanisneaadhuliun Single Wavelength

AUEIAEL (nm.) NIANGULEAY
200 1877
300 1.814
400 1.885
500 135
600 0.807
700 0.566
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4.2 Miveaoslulnun Multi Wavelength
Mnsveasdagldannatuaanslunisneans Imaaummmmuﬂauivmw 300 —
700 UlURg ﬂ\ﬂ‘ithﬂ 42394 g Ignan1snaanadasngad 4.2

3t 4.2 manaaedlulvmun Multi Wavelength

m319ft 4.2 msveaedluluun Multi Wavelength

< =i
ANUENIAAUL (nm.) | ANBNIARU2 (nm.) | NMSPANTULEST | A1TAANAUEN2

300 400 1.628 1.892
400 500 1.891 1.3b%
500 600 17558 0.808

600 700 0.808 0.567




4.3 msveasdluluun Spectrum
m snaasdlaeldonimduaanslumsneass fvusmanueedusuRuf 400

o o o - . s ] Y
UNUIAT WASAMUENIPAUAAYINET 500 wilumes Tsvee interval = 1 feguil 4.3 ldnams

i &
NORDIAIATIN 4.3

<
JUN 4.3 maneaadulvun Spectrum

=
M15°19% 4.3 Mmsneaoslulnun Spectrum
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ANUEMAAY
ANUEMIAAY (nm.) N3QANAULEY (nm.) AIOANAULLEY
400 0.018 416 0.015
401 0.014 417 0.016
402 0.019 418 0.016
403 0.021 419 0.019
404 0.025 420 0.018
405 0.025 421 0.019
406 0.02 422 0.018
407 0.024 423 0.017
408 0.024 424 0.009
409 0.02 425 0.008
410 0.021 426 0.008
411 0.017 427 0.01
412 0.019 428 0.016
413 0.021 429 0.015
414 0.022 430 0.019
415 0.012 431 0.02




3197 4.3 msneaedhuluun Spectrum (a)
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ANNENIAAY

ANMUETIAAY (NM.) ANOANR UL (nm.) N3EANAULEY
432 0.019 467 0.008
433 0.016 468 0.007
434 0.017 469 0.004
435 0.006 470 0.003
436 0.01 471 0.003
437 0.008 472 -0.002
438 0.009 473 0.003
439 0.005 474 0.002
440 0.009 475 0
441 0.008 476 0.002
442 0.006 477 0.004
443 0.005 478 0
444 0.011 479 0.001
445 0.009 480 0
446 0.01 481 -0.006
447 0.01 482 -0.008
448 0.01 483 -0.008
449 0.01 484 -0.002
450 0.007 485 -0.001
451 0.009 486 0.001
452 0.009 487 0
453 0.007 488 0.001
454 0.007 489 -0.003
455 0.012 490 -0.004
456 0.007 491 -0.006
457 0.008 492 -0.005
458 0.007 493 -0.006
459 0.005 494 -0.006
460 0.003 495 -0.004
461 0.001 496 -0.007
462 0.001 497 -0.009
463 0.001 498 -0.009
464 0.003 499 -0.01
465 0.006 500 ~-0.01
466 0.004
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4.4 nMsveadluluun Kinetic
ynsmeaesiagldoinmeduaansiunmsneass fvuafaLERaL 600 Wiy
wes eedadussasnaiuiu 60 Juad msﬂw 4.4 '|Fuansveaeadiens R 4.4

= f :
sUN 4.4 nsveaeslulvun Kinetic

IvinsneaadeefiivuaaAuenInay 600 uiluwins dssegian 60 und lina
A
NSVPADINIT

= ) .
519N 4.4 NMsyeapshuluug Kinetic

A1 (S.) | MsganAUULaY | a1 (s.) | Mgandu | a1 (s.) | NYANAULRY
(G5
0 1.602 15 1.601 30 1.602
1 1.601 16 1.601 3t 1.601
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10 1.601 25 1.601 40 1.601
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49 1.601 55 1.601

50 1.602 56 1.601
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N.1 TUSHNSUYDIRLNBNAN
Public Class Form1

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

Form2.Show()

End Sub

Private Sub MultiWave LengthToolStripMenultem_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MultiWavelengthToolStripMenultem.Click
Form3.Show()

End Sub

Private Sub SpectrumToolStripMenultem Click(ByVal sender As System.Object, ByVal
e As System.EventAregs) Handles SpectrumToolStripMenultem.Click

Forma.Show()

End Sub

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

Form5.Show()

End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button2.Click

Form3.Show()

Fnd Suh

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

Form2.Show()

End Sub

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



Forma.Show()
End Sub

Private Sub Buttond Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button4.Click

Form5.Show()

MessageBox.Show("n‘gmﬁﬁﬂmwmaaﬂuivim kinetic UuIAS84 spectrophotometer i
l@39nou’)

End Sub

End Class

n.2 TUsunsuvasluum Single Wavelength

Imports System

Imports System.lO.Ports
Imports System.Threading
Imports System.Text

Public Class Form2
Dim data As String
Dim data2 As String

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 5
ComboBox1.ltems.Add("COM" & PortCount)
Next

ComboBox1.Selectedindex = 0
Buttonl.Text = "Start"

End Sub

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

If Button1.Text = "Start" Then

With SerialPort1
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PortName = ComboBox1.Selectedltem
BaudRate = 1200

DataBits = 7

StopBits = I0.Ports.StopBits.One
Parity = I0.Ports.Parity.Odd
.DtrEnable = True

RtsEnable = True

Newline = vbCrLf

End With

SerialPorl1.0pen()

Buttonl.Text = "Stop"

SerialPort1 Write(Chr(82) + Chr(13))
Else

SerialPort1.Close()

Buttonl.Text = "Start"

End If

End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button2.Click
SerialPort1 Write(Chr(71) + RichTextBox1.Text + Chr(13))

End Sub

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

SerialPortl Write(Chr(65) + Chr(13))
End Sub

Private Sub SerialPortl DataReceived(ByVal sender As System.Object, ByVal e As
System.lO.Ports.SerialDataReceivedEventArgs) Handles SerialPort1.DataReceived
Dim buffer As String = SerialPort1.ReadExisting()

RichTextBox2.Begininvoke(New DisplayData(AddressOf Display), buffer)

End Sub

Private Delegate Sub DisplayData(ByVal Buffer As String)
Private Sub Display(ByVal buffer As String)
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RichTextBox2.SelectedText = buffer
End Sub

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

RichTextBox1.Clear()

RichTextBox2.Clear()

End Sub

End Class

n.3 Tusunsuwaslvun Multi Wavelength

Imports System

Imports System.|O.Ports
Imports System.Threading
Imports System.Text
Public Class Form3

Private Sub Form3_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

Dim PortCount As Integer

For PortCount =1 To 5

ComboBox1.ltems.Add("COM" & PortCount)

Next

ComboBox1.Selectedindex = 0

Buttonl.Text = "Start"

End Sub

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

If Button1.Text = "Start" Then

With SerialPort1

PortName = ComboBox1 .Selectedltem

BaudRate = 1200

DataBits = 7

StopBits = I10.Ports.StopBits.One



Parity = IO.Ports.Parity.Odd
DtrEnable = True

.RtsEnable = True

Newline = vbCrLf

End With

SerialPort1.0Open()
SerialPort1.Write(Chr(82) + Chr(13))
Buttonl.Text = "Stop"

Else

SerialPort1.Close()

Buttonl.Text = "Start"

End If

End Sub

Private Sub Buttond Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button4.Click

SerialPort1 Write(Chr(71) + RichTextBox1.Text + Chr(13))

End Sub

Private Sub Button5 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button5.Click

SerialPort1 Write(Chr(65) + Chr(13))

End Sub

Private Sub SerialPortl DataReceived(ByVal sender As System.Object, ByVal e As
System.IO.Ports.SerialDataReceive dEventArgs) Handles SerialPortl.DataReceived
Dim buffer As String = SerialPort1.ReadExisting()

RichTextBox2.Begininvoke(New DisplayData(AddressOf Display), buffer)

End Sub

Private Delegate Sub DisplayData(ByVal Buffer As String)

Private Sub Display(ByVal buffer As String)

RichTextBox2.SelectedText = buffer

End Sub

Private Sub Button2_Click_1(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
RichTextBox1.Clear()
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RichTextBox2.Clear()
RichTextBox3.Clear()
End Sub

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

SerialPort1.Write(Chr(71) + RichTextBox3.Text + Chr(13))

End Sub

End Class
n.4 TUsunsuvaslvum Spectrum

Imports System

Imports System. IO

Imports System.lO.Ports

Imports System.Threading

Imports System.Text

Imports System.Windows.Forms.DataVisualization .Charting

Public Class Form4

Private Sub Form4 Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

Dim PortCount As Integer

For PortCount =1 To 5

ComboBox1.ltems.Add("COM" & PortCount)

Next

ComboBox1.Selectedindex = 0

Buttonl.Text - "Start"

End Sub

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

If Buttonl.Text = "Start" Then

With SerialPortl

PortName = ComboBox1.5electedltern

BaudRate = 1200



.DataBits = 7

StopBits = I0.Ports.StopBits.One
Parity = IO.Ports.Parity.Odd
DtrEnable = True

RtsEnable = True

Newline = vbCrLf

End With

SerialPort1.0Open()

Buttonl.Text = "Stop"
SerialPort1.Write(Chr(82) + Chr(13))
Else

SerialPort1.Close()

Buttonl.Text = "Start"

End If

End Sub

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

SerialPort1.Write(Chr(83) & Chr(66) & TextBox1.Text & Chr(13))

End Sub

Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Buttond.Click
SerialPort1 Write(Chr(83) & Chr(69) & TextBox2.Text & Chr(13))

End Sub

Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button5.Click
SerialPort1 Write(Chr(83) & Chr(73) & TextBox4.Text & Chr(13))

End Sub

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

SerialPort1.Write(Chr(83) & Chr(83) & Chr(13))

End Sub
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Private Sub SerialPortl DataReceived(ByVal sender As System.Object, ByVal e As
System.|O.Ports.SerialDataReceive dEventAres) Handles SerialPortl.DataReceived
Dim buffer As String = SerialPort1.ReadExisting()

TextBox3.Begininvoke(New DisplayData(AddressOf Display), buffer)

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.tventAres) Handles TextBox3.TextChanged

SetupGraph()

PlotGraph()

End Sub

Private Sub Buttoné Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button6.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()
Chartl.ChartAreas(0).AxisX.ScaleView.Size = 30
Chartl.ChartAreas(0).AxisX.ScrollBar.Size = 20

(0)
(0).

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

Chartl.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
Chartl.ChartAreas(0).AxisY.MajorGrid.Enabled = False
Chart1.Series(0).Points.Clear()

If Not IsNumeric(TextBox1.Text.Trim) Then TextBox1.Text = "100"

If Not IsNumeric(TextBox2.Text.Trim) Then TextBox2.Text = "200"

If CDbl(TextBox1.Text.Trim) >= CDbl(TextBox2.Text.Trim) Then Exit Sub
If Not IsNumeric(TextBoxd.Text.Trim) Then TextBoxd Text = "5"

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

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

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
Chartl.ChartAreas("Proposed").AxisX. Minimum = CDbl(TextBox1.Text.Trim)
Chart1.ChartAreas("Proposed").AxisX.Maximum = CDbl(TextBox2.Text.Trim)
Chart1.ChartAreas("Proposed").AxisX.Interval = CDbl(TextBoxd . Text.Trim)
Chartl ChartAreas("Proposed")AxisX.Title = "Wavelength (nm)"
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("Proposcd").AxisY.Interval = CDbl(txtAbsint.Text. Trim)
Chartl.ChartAreas("Proposed").AxisY Title = "Absorbance (Abs.)"
Chart1.ChartAreas('Proposed").AxisY . TextOrientation =
DataVisualization.Charting. TextOrientation Rotated270

1]

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)
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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(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 SaveFileDialoa()
saveFileDialogl.Filter = "Excel file|*x(s"
saveFileDialogl.Title = "Save as Excel File"

saveFileDialog1.ShowDialog()

Dim Filename As String = saveFileDialog1.FileName

If Filename.Trim = " Then Exit Sub

Dim fs As System.lO.FileStrearmn = CType(saveFileDialogl.OpenfFile(),
System.lO.FileStream)

If Not File.Exists(Filename) Then Exit Sub

fs.Close()

Application.DoEve nts()

Dim objStreamWriter As StreamWriter

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

Dim iData() As String

Dim xyData() As String

objStreamWriter Write("Spectrum” & vbCrLf & vbCrLf)

objStreamWriter Write(vbCrLf & "X=Wavelength (nm);" & CDbl(TextBox1.Text.Trim) & "'
& CDbl(TextBox2.Text.Trim) & "' & CDb(TextBoxd.Text.Trim) & "" & "Y=Absorbance
(Abs.);" & CDbl(txtAbsl.Text.Trim) & "" & CDbl(txtAbs2. Text.Trim) & "" &
CDbl(txtAbsInt.Text.Trim))

If TextBox3.Text.Trim <> " Then

iData = Split(TextBox3.Text.Trim, vbCr)
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If UBound(iData) > 0 Then

objStreamWriter Write(voCrLf & vbCrLf & "Wavelength (nm)" & "" & "Absorbance
(Abs.)")

For 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 OpenfFileDialog()
saveFileDialog1 Filter = "Excel file[*xls"
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 | 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))



TextBoxd.Text = CDbl(x(3))
txtAbs1.Text = CDbl(y(1)
txtAbs2.Text = CDbl(y(2)
txtAbsInt.Text = CDbl(y(3))

For i As Integer = 6 To |

If i =6 Then

TextBox3.Text = TextBox5.Lines(i).Trim

Else

TextBox3.Text = TextBox3.Text & vbCrlLf & TextBox5.Lines(i).Trim
End If

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

End Sub

Private Sub Chartl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Chart1.Click

If Panell.Dock = DockStyle.Fill Then

Panell.Dock = DockStyle.None

Else

Panell.Dock = DockStyle.Fill

End If

End Sub

Private Sub chkShow CheckedChanged(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles chkShow.CheckedChanged

SetupGraph()

PlotGraph()
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End Sub

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

checkNumber(txtAbs1)

End Sub

Private Sub txtAbs2 LostFocus(ByVal sender As Object, ByVal e As System.EventArgs)
Handles txtAbsz.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.EventArgs) Handles Button7.Click

TextBox3.Clear()

End Sub

Private Sub Button8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button8.Click

SetupGraph()

PlotGraph()

End Sub

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

Form6.Show()

End Sub

End Class



n.5 TUSHNSUVRIINUA Kinetic

Imports System

Imports System.lO

Imports System.lO.Ports

Imports System.Threading

Imports System.Text

Imports System.Windows.Forms.DataVisualization.Charting
Public Class Form5

Private Sub Form5 Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

End Sub

Private Sub TextBox2 TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles TextBox2.TextChanged

SetupGraph()

PlotGraph()

End Sub

Private Sub Buttoné_Click(ByVal sender As System.Object, ByVal e As
System.EventAros) Handles Button6.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()
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Chartl.ChartAreas(0).AxisX.ScaleView.Size = 30
Chartl.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

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

If Not IsNumeric(TextBox3.Text.Trim) Then TextBox3.Text = "0"

If Not IsNumeric(TextBox1.Text.Trim) Then TextBox1.Text = "60"

If CDbl(TextBox3.Text.Trim) >= CDbl(TextBox1.Text.Trim) Then Exit Sub

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

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

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

If 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(TextBox3.Text. Trim)
Chartl.ChartAreas('Proposed").AxisX.Maximum = CDbl(TextBox1.Text.Trim)
Chartl.ChartAreas("Proposed").AxisX.Interval = CDbl(TextBox4.Text.Trim)
Chartl.ChartAreas("Proposed").AxisX.Title = "Time (s)"
Chart1.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)
Chartl.ChartAreas("Proposed").AxisY.Interval = CDbl(txtAbsint.Text.Trim)
i
)

False

1]

Chartl.ChartAreas('Proposed").AxisY . Title = "Absorbance"
Chartl.ChartAreas("Proposed").AxisY.TextOrientation =
DataVisualization.Charting. TextOrientation.Rotated270
Application.DoEvents()

End Sub

Sub PlotGraph()
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Dim iData() As String

Dim xyData() As String

If TextBox2.Text.Trim <> " Then

iData = Split(TextBox2.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(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()

Dim Filename As String = saveFileDialogl.FileName

If Filename.Trim = " Then Exit Sub

Dim fs As System.IO.FileStreamn = CType(saveFileDialog1.OpenFile(),
System.|O.FileStream)

If Not File.Exists(Filename) Then Exit Sub

fs.Close()

Application.DoFvents()

Dim objStreamWriter As StreamWriter

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

Dim iData() As String

Dim xyData() As String

objStreamWriter Write("Kinetic" & vbCrLf & vbCrLf)

objStreamWriter Write(vbCrLf & "X=Time (s);" & CDbl(TextBox3.Text.Trim) & "" &
CDbl(TextBox1.Text.Trim) & "" & CDb\(TextBox4.Text.Trim) & "" & "Y=Absorbance



(Abs.);" & CDbl(txtAbsl.Text.Trim) & ;" & CDbl(txtAbs2 Text.Trim) & ";" &
CDbl(txtAbsInt. Text.Trim))

If TextBox2.Text.Trim <> " Then

iData = Split(TextBox2.Text.Trim, vbCr)

If UBound(iData) > O Then

objStreamWriter Write(vbCrLf & vbCrLf & "Time (s)' & "' & "Absorbance")
For 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[*xls"
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 obhjStreamReader As StreamReader
objStreamReader = New StreamReader(Filename)
TextBox5.Text = objStreamReader.ReadToEnd

Dim L As Integer = TextBox5.Lines.Count - 1
TextBox2.Text = ™

If Ll >6 Then

Dim xy() As String = Split(TextBox5.Lines(3).Trim, ")
Dim x() As String = Split{xy(0), ")
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Dim y() As String = Split(xy(1), "")
TextBox3.Text = CDbl(x(1))
TextBox1.Text = CDbl(x(2))
TextBox4.Text = CDbl(x(3))
txtAbs1.Text = CDbl(y(1))

txtAbs2.Text = CObl(y(2))
txtAbsint.Text = CDbl(y(3))

For i As Integer = 6 To |

If i = 6 Then

TextBox2.Text = TextBox5.Lines(i).Trim
Else

TextBox2.Text = TextBox2.Text & vbCrLf & TextBox5.Lines(i).Trim
End If

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), "#,4#0.000")
End If

End Sub

Private Sub Chartl _Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Chart1.Click

If Panell.Dock = DockStyle Fill Then

Panell.Dock = DockStyle.None

Else

Panell.Dock = DockStyle.Fill

End If

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 txtAbsl.LostFocus

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
System.EventAres) Handles txtAbsint.LostFocus
checkNumber(txtAbsint)

End Sub

Private Sub Button7 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button7.Click

TextBox2.Clear()

End Sub

Private Sub Button8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button8.Click

SetupGraph()

PlotGraph()

End Sub

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

Form7.Show()

End Sub



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

Form6.Show()

End Sub

End Class

n.6 lsunsuludiu Export to Excel

Imports Microsoft.Office.Interop.Excel
Imports System

Imports System.Text.RegularExpressions
Imports System.Text

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.EventArgs) Handles Buttonl.Click

TextBox1.Text = Form4.TextBox3.Text

Nim lines = TextBox1 | ines

Dim sbl As New StringBuilder

Dim sb2 As New StringBuilder

Fori =0 To lines.Count - 1
Dim parts = lines(i).Split(",")
sb1.AppendLine(parts(0))
If parts.Count > 1 Then
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sb2 AppendLine(parts(1))
End If
Next

TextBox2.Text = sb1.ToString
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 Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click

TextBox1.Text = Form5.TextBox2. Text

Dim lines = TextBox1.Lines

Dim shbl As New StringBuilder

Dim sb2 As New StringBuilder

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
TextBox3.Text = sb2.ToString
End Sub

End Class

n.7 Wsunsaludwiudayaluluun Kinetic

Imports System

Imports System.lO
Imports System.lO.Ports
Imports System.Threading

Imports System.Text

Public Class Form7

Private Sub Form7_Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

Dim PortCount As Integer

For PortCount =1 To 5

ComboBox1.ltems.Add("COM" & PortCount)

Next

ComboBox1.Selectedindex = 0

Buttonl.Text = "Start"

End Sub

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventAres) Handles Button1.Click

If Buttonl.Text = "Start" Then

With SerialPort1

.PortName = ComboBox1.Selectedltem
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BaudRate = 1200
DataBits = 7

StopBits = IO.Ports.StopBits.One
Parity = 10.Ports.Parity.Odd
DtrEnable = True
RtsEnable = True
Newline = vbCrLf

End With
SerialPort1.0pen()
Buttonl.Text = "Stop"
SerialPort1.Write(Chr(68))
Else

SerialPort1.Close()
Buttonl.Text = "Start’

End If

End Sub

Private Sub SerialPort1_DataReceived(ByVal sender As System.Object, ByVal e As
System.IO.Ports.SerialDataReceive dEventArgs) Handles SerialPortl.DataReceived
Dim buffer As String = SerialPort1.ReadExisting()

TextBox1.Begininvoke(New DisplayData(AddressOf Display), buffer)

End Sub

Private Delegate Sub DisplayData(ByVal Buffer As String)
Private Sub Display(ByVal buffer As String)

TextBox1.SelectedText = buffer
End Sub
End Class
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SECTION 6
INTERFACING
6.1 SERIAL INTERFACE
The Models 6400 and 6405 have a bi-directional R5232 interface set to:
1200 baud
7 data bits
cdd parity
1 stap bit
The 23 way D comnector allows a standard one-to-one intercomnection lead to be used
The RS232 serial mterface allows data to be read from the 6400/6405 by sending simple ASCT character

commands. Similarly. this interface can also be used to remotely operate the basic functions of the
instrument. There are two levels of commands which ¢an be sent to the instrument;

14 Single ASCII character commands, which instruct the instrianent to send back data, These
commands can be used during normal operation of the nstmument at any time and are detailed
i Table 1.

2

Commands that are terminated by the ACSII camiage retum character. These commands can
be used to remotely control the instument and are only acted upon when the instnument is put
mto remete conrol mede. Remote control mede is enabled by sending an ASCT R followed
by a carriage retun (cr ) when the instrument is displaying in the operaring mode menu.
Table 2 details the remete control commands.

Table 1 - Normal Operation Serial Commands

Command | Action Serial Rezponse Notes
DorD Print dizplayed reading| Dependent on instrument| Same function as pressing the
operating mode punt key.
Vorvy Request photometrics XXAX, XXX Fetums a voltage (mV)} proportiona!
voltzge to optical transmission.

Worw Request wavelensth XXX.Xere Retums the cuurent wavelength (nm),
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Table 2 - Remote Control Mode Serial Commands (<cr= is ASCII carriage return)

Command Action Serial Rezponze Notes
Rer Eater remote noae Switches the mstument 1nt0 Temore conrol mode,
congol mode This command is only accepted when the
Instrumentis displaving the operating mode maau.
Instrament display will indicate remote coarol
mode enabled.
Noer Exit remorte poae Returns the instrumenat to normal keypad
control mode operaion
Guxx.x .cr Go to wavelength | noane Sets the waveleagth to the value of xooox 1a the
command string.
ZA a Zeroabsorbance none Calibrates the current wavelengta to zero
absorbance (1007%.T)
ZT «¢r Zero maniputance | Doae Calibrates the curren: wavelenzzh 10 (7T (dark
calibradon)
A Request XX.XXX “.CT Returas the curreat absorbance value, based on
absorbanca the last photometnics calibration.
T+cr Request XXX Ler FRemrns the currear transputntance basad on the last
TANSIELTADCE photometrics calibration.
Cr Reque:t TI0LXXXLr Remms the current concenrarion based on the last
concenTTaton photometrics calibration and concenrration facior
and offsat values.
CO=xxxx xxx <1 Setconcentration | Doae Sers the concentration offset (=0999.99) 1o the
offser value specified by =xxxx.xxx in the command
siring
Fxxxx xx-.crp Setconcentranon noae Sets the concentraton factor (2000 98) to the
factor value spacified by oot xx i the command strinz
PB-cr Performe 2 baseline | DO1e Acquires a spectrum bassline scan over the
scaa operating wavelength of the instrument.
SBxxx.x-Cr Setthe scanstan noane Sets the start wavelength for a spectrum scan to
wavelength the value specifed inooe.x 1o the command sring
SExxx x*cT Set the scanend noae Sets the end wavelength for a spectrum scan to
wavelength the value specified by xxx.x tn the command
siring
SIxx cr Setthe scan noae Sets the spectrum scan interval to the value
wavelenzth specified by x.x 10 the command stnng.Valid
mrerval intervals are 02 1.0 and 50 om
SMA-er %at  tha scan| Doae Scans will renim absorbance valuas
measurenent mode
10 absorbance
SMT «r Set the scan| Doae Scans will return trapsmittance values,

measurement mode
1D ran:purance
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Command Action Serial Response Notes
5%crs Startscanning WWWoW RN NN cre | Reraras the waveleangth (www ) and sbeorhance
Of TARERULtance X0K.Xxy at each scannad point
as specified by the current scan stast wavelangth,
scan end wavelength, scan interval and scan
measurement mode.
52 cr Scanpause noms Pause the current scan.
SR ocre Resume scan none Besume a paused scan.
S& T Abortscan acme Abor: the current scan.
ULOcr> Deuterium lamp oF | none Tums the 6405 deuterium lamp off
AL L <er Deutzgum lamp oo | none Turms the 6405 deutsrium Jamp cn.
SC=er» Cloze the dark [ pone Closes the dark shutter to block light entering the
shutter sample chamber.
SQ<cr» QOpen  the dark | pone Opens the dark shutter to allow lizht to enter the
shutter chamber,
ACxxx yyv.zrzz-cr: | ACCessory conirol MWK YVY.ZZZZ O Allows remote control of active accessories
Contact Jeoway for details of the accessory
control commands,

6.2 RS132 OUTPUT

The bi-direcnonal RS232 interface is available on the rear panel 25 way D type comnector.

The counections are as follows:

TXD) 3 - INPUT TO 6400/6403

RXD 3 - OUTPUT FROM 6400/6403

RTS 4 - LINKED TO CTS

LT85 - LINKED TQ RIS

DSE. 6 - OUTPUT EROM 6400/6403

DCD 8 - OUTPUT FROM 6400/6403

DTE 20 - INPUT TO 6400/6405 (must be active)
GND 7

Suggested interconnections are detailed below:
64006405

TXD X 2 IXD (From PC)
BXD 3 3 RXD (To PC)
BTS 4 4 RTS (From PC})
CTS 5 3 CTS (ToPL)
DSE § 8§ DSE (To PC)
DCD 8 8 DCD (To PC)
DTR 20 20 DTR (From PC)
GND 7 7 GND

IBM PC XT 25 way "D}
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6400/6405 IBM PC XT (@ way “D")

IXp2 — 3 TXD (From PC)

RXD 3 2 EXD (To PC)

RIS 4 i ETS {From PC)

CTS S 8 CTS (To PC)

DSR 6 6 DSE. (To PC)

DCD 8 1 DCD (To PC)

DTR. 20 4 DIR (From PC)

GND 7 3 GND

NOTE: The Interface Cable Kit (Ovrder Code: 542 009) can be used to implement the

above intercennections.
6.3 RECORDER OUTPUT

This 15 available via the 4mm rear panel sockets. The level is proportional to the displayed reading,
depending on the measurement mode:

Transmission ImV per 0.1%T

Absorbance lmV per (0.001ABS

Concentration ImV per concentration unit
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