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Abstract
Electrical stability of fixed resistor was tested.

Key words : fixed resistor, electrical stability
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Fasumlediudin (ohmic resistor) udatiweriindutionils  fadimemu (resistor) dmAidam
mvdmdiniuacBidnmretindimginssufhuleiuiin (ohmic) uszdinlzAviqumunfivesrradiuniy
(temperature coefficient of resistance) fisnties AR LA Ennseiinderlutas 10%10° Q
Fan (materials) FlnanTRi34 I (electrical properties) manzanazlantwdmmmulni (resistivity) Hatndn
10°Qm  mnlszfng (fabrication) s 10° Q M) (ength) 110 mm anFaaRtanminumm
i 10° Qm Faemsuiuinin (cross-sectional area) 102 m? WlausuRvn (thick) 1 Hm usznfng (wide)
1Hm  maudndadun (resistor manufacture) azenAevdnnag 2 $a Al (sedt Wufusns, 2548)

1. \AfioY {deposite) %’uﬁqﬁﬂﬁmqmn {very thin conductive layer) SYUUTUTEIBUIN (insulating substrate)
uazdmdaupuser N B Taunnin (etching) WlKluLL (pattern) Rz

2. iaginIiin (conductive material) 1Mi8ea4 (dilute) Azenanundlwi (insulating phase)

fdimmmnazetflupleefdinma (thin film) useRSuwm (thick fim)

aenladFhiia (10%10° Sm") Wun PO, RuO,, BLRW,O, ues Biir0, senlsffainmsniiazusns
nyinrrudhilsuzuncifnizdrigumgiresamminmmtwiaftannuayiisd

$n0, Wudninsriind  Sno, Wussfladimirsiimdu (n-type semiconductor) sansminly 4wy
fifumulain dninwihdiatesnmmadiig  AuiiiszqlnihiisfasnmalniiaLia

imprniliiummessuistiuznmms it aesidumue
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|._ ceramics

v
GND ADC(0809 74LS5244  ET-PCB255 Card Computer

il 2.1.1 mmasewadiuzmvma e nin

Program Resistance_vs_Time_Graph_For_Fixed_Resistor_Elecirical_Stability_Test;
uses crt, graph;
var grdrv, grmode, grerror : integer;
ch : char,
const PA = 30304,
P8 = $03065;
Pcontrol = $0307;

1

procedure axis;
var D, q: integer;
tex : string;
begin
grdrv := detect; initgraph{grdrv, grmode; ‘CMp\bgi’);
setgraphmode(grmode);
line(20,40,20,440); fine(20,440,620,440);
line(20,40,620,40); line{620,40,620,440);
settextstyle{defaultfont, horizdir,0);
for p := 20 to 620 do
begin
if p mod 30 = 0 then
begin
line{p-20,435,p-20,445); str{round((p-20)/30)*5,tex);
outtextxy(p-20).450 tex);
end,
settextstyle(defauttiont,horizdir,0);
for q := 40 to 440 do
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begin
if g mod 40 = 0 then
begin
line(15, g-40, 25, G-40); str(round((400-q)/80+1,tex);
outtexbay(5,.g-40,tex);
end;
end;
end,
procedure piot;
var i, x, y, DV0, DV14, Dv2 : integer;
AV0, AV1AVZ, R, RL, Vs, VLs, VL, It Is :real;
begin
outtexbxy(200,2, ‘RESISTANCE VS TIME CURVE);
outtextxy(200,10, * %
outtextxy(20,26, 'Resistance (kohm) );
outtextxy(470,465, '‘Temperature ( C)’);
outtextxy(50,440, ™),
pori{Pcontrol] := $90;
fori:= 11056500 do
begin
port{P8] := 0; {lo}
delay(15);
DVO := port{PA};
AVO0 = (5/255)"DV0;
Vs = AVD,
port[PB] := 1, {11}
delay(15);
DV1 = port[PA];
AV1 = (5/255)'DV1;
VLs ;= AV1,
VL := abs{VLs-Vs};
. = (VL/RL)*1000;
Is =1L,
R := (va/s)*1000;
X := [+50; y := round(440-R"{440/10);
line(cyxy); @ountmRvst

I



delay(0)

end,
end;
begin {main}
repeat
axis;
plot;
ch := readkey;
until ord(ch) = 27;
end.
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' Abstract
Electrical stabifity of fixed resistor was tested.

Key words : fixed resistor, electrical stability
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AN =
FadrunusneRsaTus i laskidin (ohmic resistor) uflnsniindutionds Fdmm
(resistor) S e aknlvfussBidnmeetindlidnenziulewiin (ohmic) uszdnlrzAvigumniives
AU (temperature coefiicient of resistance) fAtier Am i uTflurmsidnmseindeglutae
10-10° Q2 aenlad#nhfim (10%10° Sm™) Wur PdO, RuO,. BLRU,0, w8z Biir,0, SnO, Wudninyriind
$n0, huansiasathaiingu (n-type semiconductor) sz vrifusadndnin fmia gl
e rmdling  immuiiflummssewadznmmeifnsesiadunnusa
JEnenanes
n. N9 Visual Basic shuseulnieenuanasuioned
1) Whlrzneuaeas ADCOB0Y Uz ET-PC8255 Card fiumeufinmed
2) deulisunsudmiunsli visual Basic daussdulnirssnuenmeniomed
{atifTylsunsu Visual Basic
fAgnadhltsunsu Visual Basic Al
- Dmrtosnaniuned
- dhlusunsy Visual Basic TanAudiannd vb 6.
- 1sng standard EXE na Open
3y vmdinlalusunn
Object A8 VRIUATINsUAMRATIE MR Lszneydondmusing Feil
form Ae Uhonfesdnitusun
Label A8 1oniliuassiaisiise i
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Command butle Ag tJufmFuaal v hsunm
text box A8 1HILA R MFLRsEiBAIY
Picture box A 1FniAddmiuusnadunm
timer A qﬂnm’ﬁﬁwﬁﬂﬁﬁwﬁﬁ’mmnﬁm (delay time)
Code An nedmiltsunminenfiameHinampdiifeanis
- naju p a3 RUN Program
- o m edemgeiiaun
- Kesmasenantisunss ARNA File —> Remove —> Project —> No
- Fesmainlusunsaml And File — new Project —> standard EXE — OK
4) &I RUN flusunsufianann naf debug AazusmuFoniifinasitianan
5) ufluldigndies ukaks RUN Bnafs (Remaseiliisunsy
6) fllsunsugndiedfazusmnatuwireenoniamed
mslW¥ Visual Basic fauraulvideenuanaeafiones
'QCutput Voltage Program with ETPC8255 Card
Private Declare Function Inp Lib "inpout32.diI" Alias *Inp32" (ByVal PortAddress As Integer) As Integer
Private Declare Sub Qut Lib *inpout32.dii" Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As
Integer)

Dim V As Integer

Private Sub Form_Load{)
Out &H303, &H90
End Sub

Private Sub Timer1_Timer()
Fori=1To 1000

V= §HO

Out &H301,V

DATA.Caption = Hex8(V)
CutputVoltage1.Caption = V
QutputVoltage2.Caption = (5 / 255) * V
Call delay

V = &HFF

Qut &H301,V

DATA.Caption = Hex3(V)
CutputVoltage1.Caption = V
OutputVoltage2 . Caption = (5/ 255) *V
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Call delay
Next i
End Sub

Sub detay(}

Times = Timer

Do

DoEvents

Loop Until Timer >= Times + 0.2

End Sub
Properties Window
VERSION 5.00
Begin VB.Form ETPC8255EX2 , §*NA
BackColor =  &HB0000018&%
Caption = “ET PC8255 EX2 , §"NA"
ClientHeight = 4440
ClientLeft v = 60
ClientTop = 450
Clientwidth = 5925
FiiColor = &HOOECEOEDS
FillStyle = 4 ‘Upward Diagonal
LinkTopic = *Form1*
ScaleHeight = 4440
ScaleWidth = 5925
StartUpPosition = 3  ‘Windows Default
Begin VB.Timer Timert
Interval = 100
Left = 4800
Top = 2640
End
Begin VB.Label Label2
Caption = W
Height = 265
Left = 3600
Tablindex = 7

Top = 1680

I



Width = 136
End
Begin VB.Labei OutputVoltage?2
Height = 255
Left = 3120
Tabindex = 6
Top = 1680
Width = 375
End
Begin VB.Label LabelOutputvoitage2
BackColor = &HB000000AS
Caption = "Output Voltage2 ="
BeginProperty Font
Name = "Microsoft Sans Serif”
Size = B8.25
Charset = 177
Weight = 400
Undertine = 0 ‘False
italic = 0 ‘False
Strikethrough = 0 ‘False
EndProperty
ForeColor = &HB0000017&
Height = 255
Left = 1680
Tabindex = 5
Top= 1680
Width = 1335
End
Begin VB.Label Outputvoltage1
Height = 255
Left = 3120
Tabindex = 4
Top = 1320
Width = 495

End
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Begin VB.Label LabeiOutputvoltage1

BackColor
BorderStyle
Caption
Height
Left
Tablndex
Top
Width

End

Begin VB.Label DATA
Height
Left
Tablindex
Top
Width

End

Begin VB.Label LabelData

BackColor
BorderStyle
Caption
Height
Left
Tabindex
Top
‘Width

End

Begin VB.Label LabelBase

BackColor

BorderStyle
Caption

BeginProperty Font

Name
Size
Charset
Weight

&HB80000013%

1 ‘Fixed Single
“Cutput Voltage1 ="
255

1680

3

1320

1335 |

255

840
255

&HB0000018&
1 ‘Fixed Single
“Data ="

255

2280
1
840
615

&H80000010&
1 ‘Fixed Single
“Voltage Cutput Test”

“Times New Roman”
20.25

0

700

L
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Underline -1 True
italic 0 ‘False
Strikethrough 0 ‘False

EndProperty

Height 495

Left 720

Tab!ndex 0

Top 120

Width 4575

End

End

1. M3 Visual Basic fausamulnfuinerioned

TusunsauildaihulsunsastwiunsIw Visual Basic sauseaulnfinsnsafiaunes

'Data Output Test With ETPC8255 Card

Private Declare Function Inp Lib "inpout32.dii* Alias "Inp32° (ByVal PortAddress As Integer) As Integer
Private Declare Sub Out Lib "inpout32.dlI°* Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As
Integer)

Private Sub Form_Load()
Out &H303, &HS0
Timert.Enabled = False
End Sub

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

Private Sub Command2_Click()
Timer1.Enabled = False
LabelinputVoltage0.Caption =*"*
End Sub

Private Sub Timer1_Timer()

V = Inp(&H300)
Labellnputvoltage).Caption = Hex$(V)
LabeilnputVoltaget.Caption =V
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LabellnputVoltage2.Caption = (6 / 255) * V

End Sub

Properties Window
VERSION 5.00

Begin VB.Form ETPCB255EX3,

Caption
ClientHeight =
ClientLeft =
ClientTop =
ClientWidth =
LinkTopic =
ScaleHeight =
ScaleWidih =
StartUpPosition =
Begin VB.Timer Timer1
Interval =
Left =
Top =
End
Begin VB.CommandButton
Caption =
Height =
Left .”=
Tablindex =
Top =
Width =
End
Begin VB.CommandButton
Caption =
Height =
Left =
Tabindex =
Top =
Width =
End

§NA
“ET PC8255 EX3 , §*NA”
4605
60
450
5880
“Form1”
4605
5880
3  ‘'Windows Default

1000
2880
2400

Cormmanad?2
"STOP"
;195
4080

1215

Command1
"START"
495
1080

2280
1215

L



Begin VB.Label Label4

Height = 255
Left = 4080
Tabindex = 9
Top = 3120
Width = 735

End

Begin VB.Label LabellnputVoitage2
Height = 255
Left = 3000
Tabindex = 8
Top = 1560
Width = 495

End

Begin VB.Label LabellnputVoitagei
Height = 285
Left = 3000
Tabindex = 7
Top = 1200
Width = 735

End

Begin VB.Label Label5 '
Caption = “Input Voltage 2 ="
Height = 255
Left = 1680
Tablndex = 6
Top = 1560
Width = 1455

End

Begin VB.Label Label3
Caption = “Input Voltage 1 ="
Height = 255
Left = 1680
Tabindex = 5
Top = 1200

¢+ Width = 1455
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End

Begin VB.Label Label2
Caption = "Data Input Test”
BeginProperty Font

Name = “MS Sans Serif”
Size = 18
Charset = 222
Weight = 400
Underline = 0 ‘False
italic = 0 ‘False
Strikethrough = 0 ‘False

EndProperty

Height = 495

Left = 1680

Tablndex = 4

Top = 120

Width = 2655

End

Begin VB.Label LabelinputVoltageQ

Height = 255
Left = 3000
Tablndex = 3
Top = 840
Width = 495

End
Begin VB.Label Label1

Caption = “Input Voltage 0 ="
Height = 255
Left = 1680
Tablndex = 0
Top = 840
Width = 1455
End

End
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i 2.1.3 usmenmsdasisaliaedmaliusnassddunusiad

2) deullsunmudwiummessmaissnmmeiniressadnmiusnd
Tae 14T sunsu Visual Basic
3) flfipeufiaseinau fil
Whumssireln 6 v Srenszuali | e R usznszualvin i dhu R, (1, = 1) Sussiuanadan
R, wiifiu v, mnmdeu Ry Wit v, Anmden R uaz R oiniu Vg tiusedy voude v din |, 189 ADC0809 it
wlsusarusuaen (AV) huusdu@Sasa (DV) deeinniWinef 7415244 tiny ET-PC8255 Card udaidn
LIS h
4) &Wuanans v vs t iusepeafawmed
5) Uit ldaeufinmefeniusemuliin (v) iitsdlen s lumnfundivude Sadtinef
(stna V) A IKTmemsdieuuzedifFusFidnan | (n 26) 1ea ADCOB09
6) Aaharinegl
Tlsunsumemasauintissammms e mamumusinei
‘Voltage vs Time Graph For Electrical Stability of Fixed Resistor
Private Declare Function inp Lib “inpout32.diI* Alias "Inp32* (ByVal PortAddress As Integer) As Integer
Private Declare Sub Out Lib “inpout32.dIi* Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As
Integer)
Public toggle As Boolean

Private Sub Command1_Click()
If toggle = True Then
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Timer1.Enabled = Faise

toggle = False
Command1.Caption = "continue”
Else

Timer1.Enabled = True

toggle = True
Command1.Caption = "capture”
End If

End Sub

Private Sub Form_Load()

Left = (Screen.Width - Width) / 2
Top = {Screen.Height - Height) / 2
Picture1.DrawWidth = 2

toggle = True

Out &H303, &H90

End Sub

Private Sub Timer1_Timer()

Picture1.Cls

For i = 20 To 3500 Step 50

Out &H307, &HOO

W = Inp{&H300) N

d = (255 - W) ! bULCULATE PLOT
Picture1.PSet (i, (10 * d)), vbGreen

Call delay

Next i

Label?.Caption = (5 / 255) * W' SHOW VOLTAGE
End Sub

Sub delay()

Times = Timer

Do

DoEvents

Loop Until Timer >= Times + 0.09
Label20.Caption = Timer

End Sub



Properties Window

VERSION 5.00

Begin VB.Form A_DiélAz"
BackColor
ClientHelght
ClientLeft
ClientTop
ClientWidth
LinkTopic
ScaleHeight
Scalewidth
StartUpPosition

Begin VB.PictureBox Picture1

Height
Left
ScaleHeight
ScaleWidth
Tablindex
Top
Width

End
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&HB80000018&

5625

60

345

7410

“Form1®

5625

7410

3 ‘Windows Default

1080
2595
4755

4815

Begin VB.CommandBution Command1t

Caption
Height
Left
Tabindex
Top
Width
End
Begin VB.Timer Timert
Intervat
Left
Top
End
Begin VB.Label Labet20
BackColor

~Capture”
495
2880

7

4920
1215

10

1680

&HB0000C18&

\



Left

Tabindex

Top

Width
End

Begin VB.Label Label19

BackColor
Caption
Height
Left=
Tabindex
Top=
Width

End

Begin VB.Labe! Labei18

BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Label Label17

BackColor
Caption
Height
Leh
Tabindex
Top
Width |
End

Begin VB.Label Label16

BackColor
Caption

H

I

495
6120
21

&HB0000018&
-10' .
288

255

&HB0000018&
255

5280
19

&HB00000188

255

18

255

&HB0000018&

1



Height
Left
Tabindex
Top
Width

End

Begin VB.Label Label5

BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Label Label14

BackColor
Caption
Height
Left
Tablndex
Top
Width

End

Begin VB.Label Label13

BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Label Label12

BackColor
Caption

It

78

255
4320
17
3840
255

&HB00000184&
“ g

2565

3840

16

255

&H80000018&
. g

255

3360

15

3840

255

&H80000018&
" g

255

2880

14

3840

255

&H80000018&
o 3'



toft

Tabindex

Top

Width
End

Begin VB.Label Label11

BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Label Labei10

BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Label Label9
BackColor
Caption
Height
Left
Tabindex
Top
Width

End

Begin VB.Line Line25
X1 "
X2

2400
13

&H80000018&

255

1920

12

255

&HB0000018&

I



Y1 = 3720
Y2 = 3600
End
Begin VB.Line Line23

X1 = 4920
X2 = 4920
Y1 = 3720
Y2 = 3600
End
Begin VB.Line Line21
X1 = 4440
X2 = 4440
Y1 = 3720
Y2 = 3600
End

Begin VB.Line Line19

X1 = 3960

X2 = 3960

Y1 = 3720

Y2 = 3600
End

Begin VB.Line Line1?

X1 = 3480
X2 = 3480
Y1 = 3720
Y2 = 3600
End
Begin VB.Line Line15
X1 = 3000
x2 = 3000
Y1 = 3720
Y2 = 3600
End
Begin VB.Line Line12
X1 = 2520

x2 = 2520



Y1 = 3720
Y2 = 3600
End
Begin VB.Line Line10

X1 = 2040

x2 = 2040

Y1 = 3720

Y2 = 3600
End

Begin VB.Line Line8

X1 = 1560

x2 = 1560

Y1 = 3720

Y2 = 3600
End

Begin VB.Line Line6

X1 = 1080

x2 = 1080

Y1 = 3720

Y2 = 3600
End

Begin VB.Line Line5 ]
X1 = 5880

x2 = 5880
Y1 = 3720
Y2 = 3600

End

Begin VB.Label Labei8
BackColor = &H80000018&
Caption = *Time {s)”
Height = 255
Left = 6240
Tabindex = 9
Top = 3840
Width = 615

End



Begin VB.Line Line3
X1
X2
Y1
Y2
End
Begin VB.Line Line2
X1
x2
Y1
Y2
End
Begin VB.Line Line1
X1
X2
Y1
Y2
End
Begin VB.Label Label7
BackColor
Height
Left
Tablndex
Top
Width
End
Begin VB.Label Label6
BackColor
Caption
Height
Left
Tabindex
Top
Width
End
Begin VB.Label Label5

82

960
1080
960
960

860

1080
2280
2280

960
1080

3600

&HB80000013&
255

3480

6

4320

495

&H80000018&
"

255

4200

4320
135



BackColor
Caption
Height
Left
Tabindex
Top
Width
End
Begin VB.Label Labeld
BackColor
Caption
Height
Ledft
Tabindex
Top
Width
End
Begin VB.Label Label3
BackColor
Caption
Height
Left
Tablndex
Top
Width
End
Begin VB.Label Label?
BackColor
Caption
Height
Left
Tablndex
Top
Width
End
Begin VB.Label Labei1

83

&H80000018&
"Voit DC"
255

4320
615

&HB0000018&
“Voltage (W)
255

&HBO0DDD184&
“6.0"
255

255

&HB0000018&
l2‘5.
265

2160
265



BackColor = &H80000018&
Caption = “0.0"
Height = 255
Left = 600
Tablndex = 0
Top = 3840
Width = 255
End
End
HANITNARN

n. uan19lN Visual Basic dausadulvfhesnuannaufoines
- - - ) L) J
annndoutzunsudmfumsi visual Basic saussduinfinpenuenmenfiomef Usngind

L -~ - J
TalAazuamnaesnuimamiihaeneuiomes uﬂmm;ﬂ'n 21.4
w. FT PLCA25S EX2 Souin M= e

Voltage Output Test

Doda = a _
Chistprg * oitisgee 1 = 0
Putput W otage O - a ¥

o , . —
U 2.1.4 usmman1sIN Visual Basic suradulwiheanuanaaniamed

2. uan1sIM Visual Basic faussaulnwiidreuiined
anmadeulusunsugmunmsy visual Basic daussdulnfdreniomef laoldllunsu visual

Basic Urngihiialfazusnsmennrmenienniaures usmaiqUi 2.1.5

L N B . 21T S e T )

Data Input Test

fnpat Vobtage 0 & 57
inpat Volkaoe 1~ 37

incut Vokage 2= 1SKA?

STOP

R 2.1.5 uamanansl Visual Basic faussduliindhresfowes
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szhuin usedulwiinvesindumusinadierbisesURuuuaammann snnemiisLsrann 1.5 v

w Farg iTsciBBoscope St =} 3
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Duga, J. J., 1962, Automatic data recording system for semiconductor research, The
review of scientific instruments, 33(3) : 365-369.

Http:/Amwww.Ett.co.th, ET-PCB255 card, 2005-2007.
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Abstract

The difference between conductor and semiconductor was measured with LabVIEW Prograrm.

Key words : conductor, semiconductor
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sn0, Wintnieslugmuunlelrausdaudasni 1400 °C
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UOLTAGE, CURRENT,RESISTANCE AN POWER MEASUREMENT
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Charles Kittel, 1976, Introduction to Solid State Physics, 5™ edition, John Wiley & Sons, Inc.,
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New York/London/Sydney/Toronto/Tokyo.
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The melting point of lead was measured.

Key words : lead, meiting point
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ET-PCB255 Card
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Program Lead_Melting Point_Measurung;

uses crt;
var i, DVD, DV1  :integer;
AV0,AV1, V :real;

const PA = $0304;
PB = $0305;
Pcontrol = $0307;
begin
clrscr;

portfPcontrol] := $90;

repeat

Computer

Printer



gotoxy(21.,2); writeln(‘Check Melting Point’);
gotoxy(21,3); writen{’ )
port[PBl:=0; {io}
delay(15);
DVO := port{PA]; {detecting the voltage}
AVO := (5/255)*DV0;
V:=AVO; {V}
gotoxy(26,10); writeln(‘Below Melting Point’);
detay(100);

until V<1;

for i:=1 to 5000 do

begin
clrscr;
gotoxy(21,2); writeln(‘*Check Melting Point’);
gotoxy(21,3); writein(* N
port[PB:=0; {lo}
delay(15),
DVO ;= portfPA];
AV0:= (6/255)"DVO0;
V:=AVO; {V}
gotoxy(26,10); writein{'Getting Meiting Point);
port[PBl:=1; {11}
delay(15);
DV1 := port{PA};
AV1:= (5/255)"DV1;
V:=AV1; (V)
T:=(v-2.73)/40.01)
gotoxy(26,10); writein{'Getting Melting Point);
gotoxy(26,15); writein('Meiting Temperature =*,T:3:2);
gotoxy(46,15); writeln(°C’);
delay{100);

end;

end.
HAMIMARSA
qomaemmTeImETaRTa AT 777



91

AagizrinmInaens
marqeusammTasRsiaELeNsm i e siur iAo
spneneees
WEnsiayauasumacsewnzindunesfamed
\enttReds
yne nezene 2536 madiullsunsunsnduazinueasfiameffommefiinhasa

13 Aidagiadu 4rfn nganm

24 meinusassmumuliusla
unAna mednyussiomunuliuslasaellsunsumesTuthime

5988 Wusisgnd
Thongchai Panmatarith
YenfiiinsAidnding madednd Ancineimand sninendusssaiusiung walug seaen

90112 Uszinmlng

unAntie
Wimpdonidnummafumiddoslizunsumefnbhasa
Abstract
Angle was measured with variable resistor with Turbo Pascal Program.

-—

Key words : variabie resistor, angle measurement
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+5V
11 26 (lo
> —
VR10k() ! .
1 1
—>
GND ADC0809 74LS244  ET-PCB8255 Card Computer

R 2.4.1 madmpkotneuiomef

Program Angle_Measursment;

uses crt

var i, DV :integer;

AV, 0 : real;
const PA = $0304;
Pcontrof = $0307;
begin
clrscr;
port[Pcontrol] := $90;
gotoxy(23,2); writein( ANGLE MEASUREMENT EXPERIMENT');
gotoxy(23,3); writelin(* ),
fori:=1to 5000 do
begin
DV := port{PA];

AV = (5/255)*DV;
0 =7av;
gotoxy(27,15); writein(‘Angle = *.0:3:2);
gotoxy(46,15); writein(‘deg’);
clelay(100);
end;
end.
HAMIMARE
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Abstract

Angle was measured with variable resistor with Visual Basic Program.

Key words : variable resistor, angle measurement
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+ 35V
1
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VR =10kQ » >
=2 X ET-ADI12 Board
3 v v
Printer port
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Computer
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7 2.4.2 uamniayu © Fadunmuiiusld

demyuunulanFiminym 0 sarn st ov udaiausaAulvn (v) Aananees VR 10
KQ szlAsuuasusiy u.?am’wa:uﬂsﬁuTnaﬂmﬁuquﬁunwau’lﬂ anmz © = f (V) mpuunuina v uay O uda
thufinaalumea dauns © = £ (v) 16luTusunsa & run nauﬁqLna:Fam'wﬁ'lﬁuamgui’ifi’ﬂlwm:ﬁ'uuuunu
2) doullsunsudwiumsimmsndafunmanlFusldlae4Tsuns Visual Basic

1llm Visual Basic 6.0 udidanafauannaadunuy Standard Exe

I g & v i
Wedringrefiaulildreuinsaawuraiudnli 2.4.3

». Projectl - Microsoft Visual Basic [design]
&mmmwm&nmmanxmkmnmm 3 d
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SRR
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Properties Window
VERSION 5.00
Begin VB.Form msimukusadunafuslbednng
Caption = ~mrimyudouifnmulfuilX gdnme
ClientHeight = 4140
ClientLeft =60
ClientTop = 450
ClientWidth = 7065
LinkTopic ="Form1”
ScaleHeight = 4140
ScaleWidth =T7065

StartUpPosition =3 ‘'Windows Default
Begin VB. Timer Timer 1

interval = 1
Left = 600
Top = 2040
End
| Begin VB.Label Label 2
Caption = *“Labet 2"
Height = 495
Left = 4440
Tablindex = 1
Top = 3120 '
Width = 1695
end
Begin VB. Label Label 1
Caption = ‘“Label 1"
Height = 495
Left = 840
Tabindex =0
Top = 3120
Width = 2055
End
Begin VB. Line Line 1
X1 = 3120

x2 = 4320

1



Y1 = 2040
Y2 = 2520
End
End

WnulAndiaRemusunmnihaursmsiagm O fesfakumuiiuils

‘Angle Measurement_Resistance

Private Declare Function Inp Lib "inpout32.di” Alias "Inp32" {ByVal PortAddress As Integer) As Integer
Private Declare Sub Out Lib "inpout32.diI" Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As
Integer)

Public pwrite As Integer

Public pread As Integer

Dim MidX As Integer, MidY As integer

Const Pt = 3.14159

Private Sub Form_Load()
Timeri.Interval = 1
Me. AutoRedraw = True
Me.Scale (0, 0)-(350, 200)
Me.BackColor = vbGreen
MidX = 175
MidY = 130
Line1.BorderColor = vbRed
Line1.BorderWidth = 13
Line1.X1 = MiiX
Linet.Y1 =MidY -5
Me.DrawWidth = 156
Line (0, 0)-(0, 200), vbBlack
Line (0, 0)-(350, 0), vbBlack
Line {350, 0)}-(350, 200), vbBlack
Line (0, 200)-{350, 200), vbBlack
Fori=0To 22
Me.DrawWidth = 2
Circle (175, 130), i, vbRed
Nexti
Fori=200 To 130 Step -1
Me.DrawWidth = 2



Line (0, {350, i), vbBlack

Nexti

Fori=0To 25
Me.DrawWidth = 2
DialX = 150 * Cos{Pl1/ 180 * (5 * i - 150)) + MidX
DialY = 95 * Sin(PI / 180 * {5 * i - 150)} + MidY
DialX1 = 155 * Cos(Pi / 180 * (5 * i - 150)) + MidX
DialY1 = 100 * Sin(Pl 7 180 * (5 * i - 150)) + MidY
Line (DialX1, DialY1){DiailX, DialY), vbBlue

Next |

Fori=0To5
Me.DrawWidth = 2
DialX = 150 * Cos(PI / 180 * (25 * i - 150)) + MidX
Dialy = 95 * Sin(P1/ 180 * (25 * i - 15(0)) + MidY
DialX1 = 160 * Cos(P1/ 180 * (25 * i - 150)) + MidX
DialY1 =105 * Sin(P! / 180 * (25 * i - 150)) + MidY
Line (DialX, DialY)-{DialX1, DialY'1), vbBlue
Me.ForeColor = vbBlack
Me.CurrentX = (170) * Cos(P1/ 180 * (25 * i - 150)) + MidX - 10
Me.CurrentY = (120) * Sin(P1/ 180 * (26 * | - 150)) + MidY
Print (30 *i + 30) - 12

Nexti

pwrite = &H378

pread = &H379

End Sub

Private Sub Timer1_Timer()

Channel Q *errseres

Fori=1To 250
Out pwrite, &HB
Out pwrite, &8H3
Qut pwrite, &H1
Out pwrite, &H3
Out pwrite, &H1
Out pwrite, &H3
Out pwrite, &H0
Out pwrite, &H2

L
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Cut pwrite, &HO

Out pwrite, &H2

chObuff =0

Out pwrite, &H1
For readcount = 1 To 12

Out pwrite, &H3

Out pwrite, &H1
Next readcount
For readcount = 1 To 12

adObuff = (inp(pread) And &H80) /{2 * 7)

chObuff = chObuff Or (ad0buff * (2 ~ (readcount - 1)))

Cut pwrite, &H3

Out pwrite, &H1
Next readcount
adc0 = adc0 + chObuff
Next i
adc0 = adc0 /250
Out pwrite, 8HB
analog0 = (adc0 - 4096) * -1
resultd = (analog0 / 4096) * 5
result1 = (55.321 * resultD) - 5.0961
num1$ = Format(result0, "0.00")
num2$ = Format(result1, "0.00%
n1 =num1$
n2 = num2§
Linet.X2 = 150 * Cos(P1/ 180 * (25 * n1 - 150)) + MidX
Line1.Y2 =95 * Sin(Pt/ 180 * (25 * n1 - 150)) + MidY
Label1.Caption = "Voltage Input="& n1 & " Volt’
Label2.Caption = "Angle = " & n2 & * Degree"
End Sub

3) &4 Run thiftnun
HAMMMMAREY
anmadlzunzadwiums ¥ Visual Basic mukaniaRumuiiu A iae W hisuns visual
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