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Abstract

Voltage versus time of LDR was measured with Visual Basic Program.
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w. ADC Graph LDR-VysTm (L})

717 15.1.2 MmarnpeulnsaasunefuNauanINITia V vs t

Properties Window
VERSION 5.00

Begin VB.Form Sujitra

Caption = “ADC Graph LDR -WsTm (LI)”
ClientHeight = 6375

ClientLeft = 60

ClientTop = 450

ClientWidth = 6900

LinkTopic = “Form1”

ScaleHeight = 8490



ScaleWidth

StartUpPosition
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= 11880

Begin VB. Timer Timer 1
A

Interval

Left

Top
End

3 'Windows Default

= 9

= 3480
= 5760

Begin VB.CommandButton Command 2

Caption
Height
Left
Tabtndex
Top
Width
End

“Clear”

495
1800

1

5760
1215

Begin VB.CommandButton Command 1

Caption
Height
Left
Tabindex
Top
Width
End

Begin VB.Labe! Label 20

Caption
Height
Left
Tabindex
Top
Width
End

|t}

Begin VB.Label Label 19

Caption
Height
Left
Tabindex

“Start®
495
240

0
5760
1215

0"
255
240
21
4320
375

I



497

Top = 5040
Width = 255

End .

Begin VB.Label Label 18
Caption = 0"
Height = 255
Left = 5520
Tablndex = 19
Top = 5040
Width = 255

End

Begin VB.Label L abel 17
Caption = g
Height = 375
Left = 5040
Tabindex = 18
Top = 5040
Width = 375

End

Begin VB.Label Label 16
Caption = ‘g
Height = 255
Left = 4560
Tabindex = 17
Top = 5040
Width = 375

End

Begin VB.Label Label 15
Caption = 7"
Height = 255
Left = 4080
Tablndex = 16
Top = 5040
Width = 255

End
Begin VB.Label Label 14
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Caption = &
Height = 375
JLeft = 3600
.Tablndex = 15
Top = 5040
Width = 255
End

Begin VB.Label Label 13

Caption = "5
Height = 255
Left = 3120
Tablindex = 14
Top = 5040
Width = 255
End

Begin VB.Label Label 12

Caption = ‘4"
Height = 2565
Left = 2640
Tablndex = 13
Top = 5040
Width = 285

End
Begin VB.Label Label 11

Caption = “F
Height = 255
Left = 2160
Tablndex = 12
Top = 5040
Width = 135

End
Begin VB.Label Label 10

Caption = "2
Height = 255
Left = 1800

Tabindex = 11



Top
Wwidth
End *

Y

Begin VB.Label Label 9

Caption =

Height =

Left
Tablndex
Top
Width
End
Begin VB.Line Line 17
X1 =
X2 =
Y1 =

Y2 =

End

Begin VB.Line Line 16
X1 =
X2 =
Y1 =

Y2 =

End

Begin VB.Line Line 15
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 14
X1 =
xe =
Y1 =

Y2 =

End
Begin VB.Line Line 13

5040
135

nqm
255
1200
10
5040
255

5640
5640
4560
4920

5160
5160
4560
4920

4680

4560
4920

4200
4260
4560
4920
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X1 =

¥ -
Y2 =

End

Begin VB.Line Line 12
x1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 11
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 10
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 9
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 8
X1 =
x2 =
Y1 =
Y2 =

End

Begin VB.Line Line 7

3720
3720
4580
4920

3240
3240
4560
4920

2760
2760
4560
4920

2280
2280
4560

4920

1800
1800
4560
4920

1320
1320
4560
4920
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X1 = 860
x2 = 860
vt = 4560
Y2 = 4580
End
Begin VB.Line Line 6
X1 = 880
X2 = 880
Y1 = 4560
Y2 = 4580
End
Begin VB.Label Label 2
Caption = “"Delay Time"
Height = 255
Left = 4320
Tabindex = 9
Top = 5880
Width = 855
End '
Begin VB.Line Line 5
X1 = 600
X2 - = 840
Y1 = 2400
Y2 = 2400
End
Begin VB.Line Line 4
X1 = 600
X2 = B840
Y1 = 3840
Y2 = 3840
End
Begin VB.Line Line 3
X1 = 600
X2 .= 840

Y1 = 3120



Y2 =

End

Begiq VB.Line Line 27
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 2
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Line Line 1
X1 =
X2 =
Y1 =
Y2 =

End

Begin VB.Label Label 8
Caption =
ForeColor =

Height
Left =
Tabindex =
Top =
Width =
End
Begin VB.Label Label 5
Caption =
Height =
Left =
Tablndex =

3120

600
840
1680
1680

6480
840

4560
4560

840
840
1440
4560

X"
&HB0000015&
255

I-I2. »
255
240

502
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End
Begin VB.Label Label 4
Captiont = "5
Height = 255
Left = 240
Tabkindex = 4
Top = 2280
Width = 2585
End
Begin VB.Label Labet 3
Caption = "
Height = 265
Left = 240
Tablndex = 3
Top = 3000
Width = 135
End -
Begin VB.Label Label 1 o
Caption = *05"
Height = 255
Left = 240
Tabindex = 2
Top = 3840
Width = 255
End
End
FnulAadrdafemugumahouremsia vt
'ADC-Voltage-Time of LDR(LI)

Private Declare Function lrip Lib "Inpout32.dI" Alias "Inp32® (ByVal PortAddress As Integer) As Integer
. Private Declare Sub Out Lib "inpout32.diI Alias "Out32" (ByVal PonAddress As Integer, ByVal Value As
Integer) |

Public pwrite As Integer

Public pread As Integer

Public chObuff As Integer

Public adObuff As Integer

Publici  As Integer



Private Sub Form_toad()
ScaleMode = 3

DrawWidth = 2

pwrite = &H378

pread = &H379
Timer1.Enabtled = False
Command1.Caption = “Start”
Command2.Caption = "Clear”
End Sub

Private Sub Command1_Click()
Timer1.Enabled = True
Form1.Refresh

End Sub

Private Sub Command2_Click()
Timer1.Enabied = False
End Sub

Private Sub Timer1_Timer()
For i = 56 To 400

Out pwrite, &HB

_ Out pwrite, 8H3

Out pwrite, &H1

Out pwrite, &H3

Out pwrite, &H1

Out pwrite, &H3

Out pwrite, &HC

Out pwrite, &H2

Out pwrite, &H0

Out pwrite, &H2
chObuff =0

Out pwrite, &H1

For readcount = 1 To 12
Out pwrite, &H3

Out pwrite, &H1
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Next readcount

For readcount = 1 To 12

adObuf = (Inp(b(ead) And &H80) /(2 ~ 7)
chObuff = chObuff Or {ad0buff * (2 * (readcount - 1))
QOut pwrite, &H3

Out pwrite, &H1

Next readcount

Out pwrite, &HB

Label8.Caption = chQbuff

V =100 + Cint(chObuff / 20}

PSet (i, V), QBColor(13)

Call delay

Next i

End Sub

Sub delay()

Times = Timer

Do

DoEvents

L

Loop Untit Timer >= Times + 0.002
Label2.Caption = Timer
End Sub
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Voltage vsrsus time of LDR was measured with LabVIEW Program
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"cHA-LDR-Vvst.vi
D:\VI-chadeeyoh\cHA-LDR-Vvst.vi
Last modified on 11/8/2006 at 2:52 PM
Printed on 11/8/2006 at 2:56 PM

millisecond multiple data

40 -';0 60 |1.94x77
30 X _70
20—-* } -80

Boolean

l
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L F
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Last modified on 11/8/2006 at 2:52 PM
Printed on 11/8/2006 at 2:54 PM

iR

M\plllu!ew
Level

Measurements
Signals
Mean (DC) _»
o

d - e o 5 oy
7171 15.1.5 Front Panel us¥ Block Diagram fuiumsiaussdulniiiauiianisiesaent



509

HRNTTNARSY
- - JJ » - J
uanedunAUliRRTUI s TIeLesR e fuamifeniin 15.1.5
ARTERNBNITNIARSY
. . dX o -
AMeTR LRI IR UIRTeILeAREN P IenaLTRYRa | DR
apluamananay
e - . . 4X .
sruuidensierouiameMAILANAIE LabVIEW sangouaminansimussdu Infiimuiuonees
-l
waanenf
\anenganda .
adn \AFem uasA: ARsUfIRMBalszAngBinantelind maAaTiransaninih
prusdfansnuatanf pRsanmininendy 2525
Charles Kittel, 1976, introduction to Solid State Physics, 5™ edition, John Wiley & Sons, Inc.,
New York/Sydney/Toronto.

[ ol el
152 ngiannasumuiuBsuuismaamnesuasielusas Tl uusussldFuuss
(light off and light on)
[ -l -
unATe MaaTsumulasuulsamuaneswesferdlusas AlilaTuussunslATuus

sede Wusiumond

Thongchai Panmatarith

M.Sc. (Solid State Physics), Assoc. Prof., Materials Physics Laboratory,

Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 90112 Thailand.
Corresponding e-mail ; tongchai.p@psu.ac.th

unAnta
. o . .
FTamnadurmiAnAeuulamunasesesiendlususllFRuususs fuuasiansuns

uaLfia

A

ansfiafari 1 2 tzzum Ae ssfeimiwdaniuacansiioininbivignd  asflviotinitgviitusia
FninfRdmaudidnareuiriuduoulon wuly Si uss Ge  ansfiedminlhAqriiussioininigyinlAdn
Fin (dopant) astl AsfesainLivdend 1 2 1s Ae asfeinidafuszaeiintelady ssfieiai
ssfduasiduoulasnnnihdwudidnasey  Aretne iy Si+AL ToaunsBidnmseuidlunurinfinas
grafiediheilied avidinhiiaduiiuamidunSidnamemnnndrduades et it SitAs

-3 J [ AR ry ] ~ J LRl - -
{aauazBidnarauitiunans inihressmadninliaiu  LDR vunanamadasiiafiseriiagu



510

ABNMTNARDY

FAneasdegilit 1521 usedlnih 5 v anenszualiiinluaduiadnumau 10 kK uaz LOR ¥inliidl
Wt U INHNANATENIARIAYINAL VL URT Vs 1o Vis=VL+Vs usssulninmnasen Vs uas VLs i AIO uax
Al1 284 LP connector i1 DAQ Card (PCI 6221) dinlulureninmef &aluamansm R vs t

Front Panel uaz Block Diagram uamﬁ'\zgﬂﬁ 1522 DAQ Assistant Htiigusedulnia Vs uaz
Vis dai Split signal FoninfusnusesuWieaeeAeanaIni Husesl Vs uaz Vis auiuday
Substract AunnuNIzualAn IL=VL/RL=Is #at Divide tila RL=10000 O Amumumousdimmuaessng
FrathaiidumefamefidanisAdan Divide (R=Vslls) &9 R 1yl Amplitude and Level Measurements 11
winide Bunnunsdadluuuy Mean (DC) ufauanssn R &t Numeric Indicator sz Waveform Chart
Millisecond Multiple {ua M Stop Button i numeric control Yt idletlagind  While Loop Fwtini

o e a 2 S ,
PUANMTINIUATIIL &9 RUN iNBuamenavionun - &iiud Front Panel uas Block Diagram B2nW4 Printer

+5V
AID
RI
l ] v LP DAQ Card PCI Slot Computer Printer
Soshacton NI PCI6221 |
v, e
Al
R R=10
GND

- o @l —— "
gl 1521 nsdammmdiummaiAeuunasmuaanaes LOR Tunusililifuusuarldfiugs

-LDR-R vs t-before and after receive light.vi
D:\0-0a LV {iiao0aADCii* 2@ "-O& 2 #\Th-LDR-R vs t-before and after receive light
Last modified on 12/9/2006 at 5:44 PM
Printed on 12/9/2006 at 5:44 PM

|Resistance vs Time of LDR as Light ON and OFF _

millisccond multiple

sto
X P

TEEEEEEEEE

0 500 1000
LDR Resistance (Ohm)

99922.3

Waveform Chart Voitage0 (DC Voltage) [ 3




51

FI-LDR'R vs t-before and after receive light.vi

D:\0-0a LV iiiac2aADCN " 2@ " -0é 2 #\Th-LDR-R vs t-before and after receive light.vi
Last modified on 12/9/2006 at 5:44 PM

Printed on 12/9/2006 at 5:44 PM

;Resistance vs Time pfil,DR_ asL!g_hg ON and OFF

VL=VLs-vs |
§1L=VURLI
lsem] Waveform Chart
R=Vs/Is=Vs/IL |
. @
& .
Amplitude and =
Level .E
Measurements e
e Signals §
Mean (DC) W ’ 3
: DBL 2
; L
1m|il|seoond multiple | stop| "‘!
[ ’ 18I

[

@ﬂi?'i 16.2.2 Front Panel uaz Block Diagram ms3apnusimumuii/asuw/asmuing11es LDR
TurnilildFuuauaslffunag

HANITNARDY

kA sTARIFIITABLLAIIAN 189 LDR Tuansi bildfuususs ldFuusuanadan i
15.2.2
WATINHAMINARDY

amsTam i uRAELamea1 184 LOR Tusnsd iEfuuswuas iR uuaailhlszgnsi
Whaidreudinuas
agUuanisnaang

?:uuﬁﬂmiﬂnﬂuﬁqma?ﬁmuquﬁw LabVIEW fnunsouamanansiaanasumuiin aeuulass
171849 LDR Tunousibildfuusuas 16uuss
land19a1ads
A6 (e uazAn ARalfiRnsRnlsAulinanselind nAdTAmnslnin

ANAAINIINANART PAaInTninanenay 2525
Charles Kittel, 1976, Introduction to Solid State Physics, 5" edition, John Wiley & Sons, Inc.,

New York/Sydney/Toronto.



512

- Fr -
15.3 ngIanszus v nTuNuusIAu N TsILasRed
[ Al e ar
unany meinnssunliffnsunuusmulnfmeswesferdmeldsunssunafluthanae

sedE Wuflusgnd
Thongchai Panmatarith
M.Sc. (Solid State Physics), Assoc. Prof., Materiais Physics Laboratory,
Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 90112 Thailand.
Corresponding e-mail ; tongchai.p@psu.ac.th
UNARES

W Tanszus i AduiuusesdnfintesuasdendionTusunssmesTuthama

A

i o o a. oo ' . -
ANTHANITNTRINAINETABNIBITMANAN 4 11U Si uaT Ge winziniduBifnmreuuasian
- - » (] : - 8 .Y ‘ a‘ w . - J - W -
Sundifinareuiudnnulaamniu msfedninbivdgmsil 2 Ussum Ae ansiaiinia p uszansiadmitiin

n e lyiuutdnareunacian

o e - - 3 ] . - -
ASTNANINTEA p MINRNBTAONINIEIENEN 4 AN BERANTEIEIANgH 3 11U Si waniu B 41u0u
- a8 1} . 1] - 3 - -~ LA 1)
fifnarawinsndduuizamiie auduu i s siuf i hnodidnaseuiulsssartesing
- ] -y A' -\' - - L] 3 -l’
uoLmAIU (Eg) Wagnmnihiinau fifnaseuanuovrisudfehifunmnihilasifistutuwouriaud

- i - x - - } ot
fidnarauuazTaanifintu M idenrzua Wi lusoe s idFuaunivfaanneuen

L o o - o 1 - ] . - .
AR N MUNSINBEABHIMEANGN 4 HANTLEZADNTIITANGH 5 1T Si nanil As $mu
- ’ bd * - : - - - 1}
fidnasousnndrduuleariniu anuduruini s s Iu L Rnutidnarewiulssuartesing
- J - A' 1 - = - - - ;
KOLUNSIU (Eg) hisguugiiiAnu Sifnsreuanuounisuiioldumuninhiflasfissuluuouseud

y H -3 x - _y ) ‘4 o
fidnmreunazlaaniianmin ifanreua wfir lunnefanr @ usunyiiirannuuen

usaRef (LDR) tennanffumifuiius (Light dependent resistor) LDR BrananansTiedin
+7in p 3 n die LOR 16Fuua Bidnmreusstusouzanunuausud (valence band) Wdeuauninia
(conduction band) fmmzlinfiludidnmeey (electron) fulan (hole) Findu alrdsuRazianzzualriy
ATNETUNUATARRY
FEn1TMaaey
1) deuusealaezunsulzzneusessdeqi 15.3.1
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Program Current_versus_voltage_Graph_for LDR;

uses crt, graph;

var

grdrv, grmode, grerror : integer;

ch
const
PA = $0304;
PB = $0305;

Pcontrol = $0307;
procedure axis;
var p.g : integer;
Tex : string;
begin



514

grdrv = detect; initgraph{grdrv, grmode, ‘C:\p\bgi’ );
setgraphmode{grmode);
setcolor(15); line(50,50,50,305); line(50,305,300,305);
line(50,50,300,50); line{300,50,300,305);
settextstyle{defaultfont, horizdir, 0);
for p:=50 to 300 do
if pmod51=0then
begin
line(p, 295, p, 305); str(-((((300-p) mod 5)-5)), tex);
outtextxy(p+50, 310, tex);
end;
setcolor(15); settextstyle{defauitfont, horizdir, 0);
for q:=50 to 305 do

begin
if g mod 51 =0 then
begin
line(45, . 55, q); str((((305-q) mod 5)}+1).tex); .
outtextxy(20,q,tex);
end,
end;
end,
procedure plot;
var j, k, x, y, DVO, DV1 3 s integer;

AV0, AV1, R, RL, Vs, VLs, VL, IL, Is, V, | : real;
begin
setcolor(3) ; outtextxy(205,11, "‘Current vs voltage Curve’);
setcolor(3) ; outtextxy(205,18, ° —
setcolor(5) ; outtexbay(50,,30, ‘Curent (mA)");
setcotor(5) ; outtextxy(310, 320, ‘Voltage (V)');
setcolor(5) ; outtextxy(48, 303, *);
port{Pcontroi].=$90;
RL:=2000; {ohm}
for j:=1 to 100 do
begin
for k:=0 to 550 do
begin
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port{PB):=0Q; {10}
delay(10);

DVOFport{PAL; {vs}
AVO:;(51255)'DVO:
Vs:=AV(,

V.=Vs;

port{PB]:=1;

delay(10)

DV1:=port{PA}; {vLs}
AV1:=(5/255)*DV1;

VLs:=AV,
VL:=(VLs-Vs),
is:=iL; {A}
I:=is*1000; {mA)}

x:=round(50+(255/5)*V); y.=round(305-(265/5)"1);
setcolor(15); line(x, y, x. v, );
delay(100);
end,
end;

end;
begin {main}
repeat
axis;
plot;
ch := readkey;
“until ord(ch) = 27;
end.
RAMYIAREY
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Program Light_Intensity Measurement_With_LDR;
uses crt;

var i,x vy, DV, :integer;

AV, Li : real,
const PA = $0304;
Pcontrol = $0307;
begin

gotoxy(10,2); writein ('Light Intensity Measurement With L DR');
gotoxy(10,3); writein (* : )
por{Pcontrol] := $90,
fori:=0 to 5500 do

begin
DV := port[PA];
AV = (5/255)*DV,
V:=AV;

LI=-104.69*V+478.5
gotoxy(10,18); writeln("Light Intensity =*,LI, "Lux’)
delay (100);

end;
end.
ianwediede
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Charles Kittel, 19786, introduction to Solid State Physics, 5" edition, John Wiley & Sons, Inc.,
New York/Sydney/Toranto.
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'Light Intensity Sensor Made from LDR With ETPC8255 Card

Private Declare Function Inp Lib "inpout32.dl1™ _

Alias "Inp32" (ByVal PortAddress As Integer) As Integer

Private Declare Sub Out Lib "inpout32.dil1™ _

Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As Integer)

Private Sub Form Load{)
Out &H307, &HS90
Timerl.Enabled = False
End Sub

Private Sub Commandl Click()
Timexl.Enabled = True
End Sub

Private Sub Command2_ Click(}
Timerl.Enabled = False
LabelLightIntensity.Caption = * *
End Sub

Private Sub Timerl Timer ()

V = Inp{&H304)

VLI = (5 / 255) * V

LabelVLI.Caption = VLI

LI = 141.59 * VLI * VLI ~ 1305.1 * VLI + 3049.9
LabelLightIntensity.Caption = LI

End Sub
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4. FouhbunmiFronfomefunmadulAcronuiumuituiunidiusmesundions
AaupauAnmef
5. dalrenfiamedinam
unss e Aseansz st L wathuffumuidonanes RL uas Is uaduanadoetne Rs
wasulwirnAdas RL uazansinil Vis AnAen RL il VL uazaAnasenanssneting Vs rexfinmedaes
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%270 U : = -269.41°In(AV2)+409.66 ; falimexfanafusaadulisiutuamdnusceuasienidoum
linex,y,xy) TAESRTAMILN x uATENG y AIANME X : = round((550/340)°L+50 UAT y: = round(305-
(R/1000)*(255/30))
6. WirauRnwmefuamns R vs L udafisiaenmariesfind
Program Light_Iniensity_Measurement_With_LDR;
uses cr;
var i, b DV ! integer;
AV, VT, LI :real;

const
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PA =$0304;
Pcontrol = $0307;
begin 4
clrscr;
port{[Pcontroi] : = $50;
gotoxy(23,2) ; writeln{’LIGHT INTENSITY MEASUREMENT EXPERJMENT'):
gotoxy(23,3) ; writein{' ),
gotoxy(31,8) ; writeln( * Thanomijit phasukjai "),
for i :=1to9550do

begin
DV : = port{PA];
AV : = (5/255)*DV;
potoxy{30,16) ; writein(‘Analog voltage = 'AV:3:2, ' V);
LI : = -269.41"In(AV)+409.66;
gotoxy(28,20} ; writeln{'Light Intensity = °,L1:3:2, * Lux’);
delay(500);
end;
end.
Program Resistance_Versus_Light_intensity_Graph,;
uses crt, graph;
var

grdrv, grmodie, greror : integer;

ch : char;
const
PA = $0304;
PB = $0305;
Pcontrol = $0307;

\ procedure axis;
7

var p.q: integer;
tex : string;
begin
grdrv .= detect; initgraph{grdrv, grmod, ‘C:\tp\bgi?);
setgraphmode{grmod);
setcolor(15) ; line(50,50,50,305) ; line(50,305,575,305);
ine(50,50,575,50) ; line(575,50,575,305);
settextstyte(defauitfont, vertdir, 0);
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for p ;=50 to 600 do

begin

fp mo::l 32 =0then

begin .
ine{p+18, 295, p+18, 305) ; str{round{p/32-1), tex);
outtextxy(p+18, 320, tex);

end;

setcolor(15) ; settextstyle(defautfont, horizdir, 0);

for ¢ = 50 to 305 do

begin
fqmod 51 = Othen
begin
line(45, q, 55, q) ; str((((305-q) mod 5)+1)°6, tex);
outtextxy(20,q,tex);
end;
end,
end;
end;
procedure piot;
var i. j, %, y, DVO, DV1, DV2 : integer;

AVO, AV1, AV2, R, RL, Vs, VLs, VL, IL, Is, LI :real;

begin
setcolor(3) ; outtextar(205,11, ‘Resistance vs Light intensity Curve’);
setcolor(3) ; outtextxy(205,18, * 83

setcolor(5) ; outtexbxy(50,30, ‘Material Resistance (kohm)' );
setcolor(5) ; outtextxy(400,340, ' Light Intensity (x20 Lux)' );
setcolor(5) ; outtextxy(48,303, *);

port{Pcontrol] := $90;

RL := 1000; {ohm}

for i:=1to 100 do

begin
for j:= 110550 do
begin
po{PB]:= 0; {lo}
delay(15);
DVO := port{PA];

N
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AVO := (5/255)*DVO;
Vs = AVD; WA
. port{PB] := 1, {11}
delay(15);
DV1 := port{PA];
AV1 := (5/255)*DV1;
Vis 1= AVY;
VL := {VLs - Vs);
IL:=VURL;
is:=IL; {A}
R:= (Vs/ls); {ohm}
port{PB] := 2; {12}
delay(15);
DV2 := pori{PA];
AV2 := (5/265)"DV2;
Ll =-269.41*In{AV2)+409.66;
X := round((550/340)*L1}+50; y := round(305-(R/1000)*(255/30)).
setcolor(15) ; line(x.y.x.y); B

delay{0);
end;
end,
end;
begin {main}
fepeat
axis,
plot,
ch := readkey;
until ord{ch) = 27;
end.
HAMIMARed
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Program Optical_Absorption_Coefficient_Measurement;
uses crt;
var i, j(DVO. w1 : integer;
AVQ, AV1, Vio, VIit, A, d : real;
const PA = $0304:
Pg = $0305;
Pcontrol = $0307;
begin
clrscr;
port{Pcontrol] := $90;
d = 0.22; {mm}
gotoxy{26,2); writeln{'OPTICAL ABSORPTION COEFFICIENT’);
gotoxy(26,3); writeln{* %
forj:=1to 1000 do
begin
port{PB]} := 0; {io}
delay(15);
DVO := port{PA);
AVO = (5/2565)*DVO;
Vio :=AVD; {V}
portfPB] := 1; {11}
delay(15);
DV1 := port{PA];
AV1 := (5/255)*DV1;
Vit .= AVT;
A=(1/dymn{VIitVio);
gotoxy{24,15); writein('Optical Absorption Coefficient = *,A:3:2);
gotoxy(46,15); writein('1/mm’);
delay(100};
end,

end.
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2) Euulisunsudmiunsiatudszsinimeganfuusesseinninntdlisunsy Visual Basic
'‘Data Qutput Test With ETPC8255 Card

Private Peclare Function Inp Lib *inpout32.diF* Alias "Inp32* (ByVal PortAddress As Integer) As Integer
Private !Seclare Sub Out Lib "inpout32.diF° Alias "Out32” (ByVal PortAddress As integer, ByVal Value As
Integer)

Dim VO As Integer

Dim V1 As Integer

Private Sub Form_Load()
Out &H303, &HZ0
Timer1.Enabled = False
End Sub

Private Sub Command1_Click()
Timer1.Enabled = True
End Sub

Private Sub Command2_Click()
Timer1i.Enabled = Faise
VLI0.Caption ="*
VLI.Caption=""
‘OptAbsCoef.Caption = *

End Sub

Private Sub Timer1_Timer()

Out &H303, &H90

Out &H301, &HO  ‘lo active
Call delay

VO = Inp{(&H300)
LabeiVLI0.Caption = (5 / 255) * VO
Out &H303, &H90

Out &H301, &H1  'I1 active

Call delay

V1 = Inp(&H300)
LabefVLI1.Caption = (5 / 256) * V1

d=2 'mm
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AbsCoef = (1/d) * Log(V1 / V0)
LabelOptAbsCoef.Caption = (5 / 255) * AbsCoef

Call delay *

End Sub \

Sub delay()

Times = Timer

Do

DoEvents

Loop Untd Timer >= Times + 1

End Sub

Properties Window

VERSION 5.00

Begin VB.Form OptAbs
BeckColor = &HB0000018&
Caption =  “OptAbs lelAa™
ClientHeight = 5520
Clientteft = 60
ClientTop = 345
ClientWidth = 6540
LinkTopic = *Form1"
ScaleHeight = 5520 —
ScaleWidth = 6540
StartUpPosition = 3  "Windows Default

Begin VB.Timer Timer1

Interval - = 100
Left = 3000
Top = 3960
End
Begin VB.CommandBution Command2
Caption = "STOP"
Height = 495
Left = 4200
Tabindex = 10

It

Top 3960

R

I



End

Width

1215

Begl? VB.CommandButton Command1

End

Caption
Height
Left
Tabindex
Top
Width

Begin VB.Label Label7

End

Caption
BeginProperty Font

Name

Size

Charset

Welght

Underiine

Itatic

Strikethrough
EndProperty
Height
Left
Tabindex
Top
Width

Begin VB.Label Labelé

BackColor
Caption
Height
Left
Tabindex
Top

Width

“START"
485

960

9

3960
12156 .

"Data Input Test”

3015

&H80000018&
"1/ mm"

255

3720

495

It
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Begin VB.Label Label5

BackColor =  &HB0000018&
Gapﬁoe = v
Height = 255
Left = 3720
Tablindex = 7
Top = 2400
) Width = 135

End

Begin VB.Label Labeld
BackColor = &HB0000018&
Caption = "V
Height = 255
Left = 3720
Tabindex = 6
Top = 1800
Width = 135

End

Begin VB.Label LabelOptAbsCoef
BackColor = &HB80000014&
Height = 255
Left = 3000 . -
Tabindex = 5
Top = 3000
Width = 495

End

Begin VB.Label LabelVLl1
BackColor = &H800000148
Height = 265
Left = 3000
Tablindex = 4
Top = 2400
Width = 495

End

Begin VB.Label LabelVLI0
BackColor = &HB00000144



End

End

Begin VB.Label Label3

End

Begin VB.Label Label2

End

Begin VB.Label Labelt

End

Height
Left
Tabindex
Top
Width

BackColor
Caption
Height
Left
Tabindex
Top

Width

BackColor
Caption
Height
Left
Tabindex
Top

Width

BackColor
Caption
Height
Left
Tabindex
Top

Width

550

255
3000

1800
495

&H80000018&
"OptAbsCoef ="
255

1680

2

3000

1095

&HB80000018&
“VLo ="

255

2160

1

1820

495

&H80000018&
“VLi1 ="

255

2160

0

2400

495
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