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Abstract

impedance versus time as frequency changing of inductor was measured with computer

Key words : ferrimagnetic material
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Program Impedance_Time_Graph_for_Inductor;

uses  crt, graph;
var
grdrv, grmode, grerror  : integer;
ch : char;
const
PA =$0304,
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PB = $0305;
Pcontrol = $0307;
procesiure axis,
var pg : integer;
tex : string;
begin
grdrv := detect ; initgraph(grdrv, grmode, ‘C:\tp\bgi’);
setgraphmode{gmmeode);
setcolor(15) ; line{50,50,50,305); . line(50,305,575,305);
iine(50,50,575,50); line(575,50,575,305);
settexstyle(defaultfont, vardir,0);
for p:=50to 600 do
begin
line{p+18,295,p+18,305); str{round(p/32-1) , tex); .
outtextxy(p+18,320.tex);
end ,
setcolor(15); settexstyle(defaultfont, horizdir,0);
for g = 50 to 305 do
begin
if gmod 51 =0 then
begin
line(45, g, 55, Q) str({((305-q) mod 5)+1)*400,tex);
outtexbxy(20, q, tex);
end;
end,;
end,
end;
procedure plot;
var i, x, y. DVQ, DV1 : integer;
AVO, AV1, R, RL, Vs, VLs, VL, IL, Is :real;

begin
setcolor(3); outtexbay(205,11, ‘Impedance vs Time Curve’);
setcolor(3); outtexby(205,18, * ),

satcolor(5); outtextxy(50,30, Impedance (kohm)');
setcolor(5); outtextxy(435,335, Time (s));
setcolor(5); outtextxy(48,303, ™');



port[Pcontrol] := $90;
RL:=220; {ohm}
for i:=1to W00 do
begin ‘

for j:= 1to 550 do

begin
port{PB] := 0; {10}
delay(30};
DVO = port[PA];
AVO ;= (5/255)*DV0;
Vs = AVD; v}
port[PB] := 1; {11}
delay(30);
DV1 := port{PA};
AV1 = (5/255)"DV1;
VLs = AVt
VL = {VLs-Vs); _
IL :=VURL; -
Is =1L {A}
R :=(vs/s) {ohm}

x 1= j+50 ; v := round(305-(R/1000)*(255/2000));
setcolor(15); line(x, v, X, y);
delay(30);
end;
end,
end;
begin {main}
repeat
axis,
plot;
ch :=readkey,
until ord(ch) =27;
end.
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, Abstract

lmpedaﬁce and frequency relationship of inductor was measured with LabVIEW Program

Key words : ferrimagnetic material
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Abstract

Self inductance versus frequency of inductor was measured with LabVIEW Program.
Kay words : ferrimagnetic material
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Abstract
Voltage transformer gain of commercial transformer at different frequency was measured with

LabVIEW Program

Key words : ferrimagnetic material
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Abstract
Voitage filtering of IF transformer was tested with Visual Basic Program

Key words : ferrimagnetic material

Ani ;

Tl 1948 iln (Neel) 1oiman uunﬁ'mm‘ﬂqLﬂuﬂnjwuﬁwﬁ;mwmﬁmﬁmﬁ'vauﬁ&au:imﬁn‘lutﬂaf
W SunauivdinlumruindntefRedesiuddnrreufiassreineinouszAdnasauimureuiies
udnsusAmiuiumawivintedls snnauiminifasdietSidnareiudu f Al (Mouison uas
Herbert, 1990) ANNIATAT A B = JH = L WH = L (H+M) , M = Y H uat H = nl nnswdmdnned?
(ferimagnetism) A INMaFasFuLLITURTIENI (antiparalel alighment) Tealunsfsiivinuaslassuuu
Thsanfintion (sublattice) e ituedn TuansfusimEnsunulivinmy suufuussinmanseindii s
ansfulmdnraviteunimefubidhugud woRnsmsgriu (coupling behavior) Nt ilrmuiiindes
funisindumsizenensBidnrreuniuen (outer electron interaction) 1adlaasutnaAtia (neighbouring ion)
ussAdsdu e induivinduwleselinuszunlanaud  madafussilfansuannlfeiseon
(superexchange interaction) Wia\iansdnGesdareaniiu (spin alignment) swinEidnaraunueniannsa
meLsuasienIAmL  Aamsfwimdnivefiidnnusafniuseawivinneflslaslinnmdnnd

Fnatinanneflsfdeu 1ud NiFe,0,, Ni, Zn, Fe,0, MnFe,0,, Mn, Zn, Fe,0, MgFe,0,, Y,Fe,O,,
usz CuFe,0, enmusniuienWlaeimmplmifiFenamusracuiodersou maneflsfdouwandmnns
wimAnief (femimagnetism) uszudmsisingmsninisd (hysteresis effect)  ifmannlaeinanaineflad
gewinfuimamadanunuwingn (magnetic field detector) (Buchanan, 1991) saeflafeaumeniil
Tnneainndniduuuuathug

ToquimAniefiTnarylungiueslsigeu eflsfgauusnsmuiRinAeuuladinanm e
MNUWIMAN (magnetic field) uilthlrsgnififuunisssnnsdn (inductor core)  unuyemdoulaalnfn
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{transformer core) aunuilalse (scanning yokes) #8a1MA (antenna) qﬂnﬂﬁﬁgﬂmﬂa (phase shifter) uas

qunzoflalnsian (microwave device)
IR AN Aol dnnuindnoles e

Gusmano (1993) Vitsen MgFe,0, ImA1N{U (porosity) uazAuBas IS (specific surface area) JATUA
T898YMA (particle size) ArtiFled (SEM) uazTaanmanun i (resistivity) lunnusflans ¥,
Py,

Ravinder (1994) Wusiftnusamiia-Sedioieflasl (Mn-zn femite) Smanmmnihwihfdiuifugamniuae
ﬁ'uﬂrxﬁnﬁfﬁmnﬁﬁ’uﬁu{ﬁuqmuqﬁ

Sattar (1996) WBenrAnAtiwsniia-Jafneslnf (Mn-zn ferite) Santsiuiugoiugiivessnminunay
IWfuazeesanmeaulwmwimén

Rao (1996) Wintunfindn-Aefinedladl (Ni-zn ferrte) mnmadilididinsin umasuimegeydodaladidnein
(dielectric loss tangent) uazfnUszneunsgoyRaidausiiuin (magnetic loss factor) 'ﬁ'm'\uﬁvhq-i

Ghatage (1996} 1#1#Fuu NiFe, Cr O, dmanudimiufzowinepiuaninsolunsaeeing (transmittance) ALY
AL (wave number) Ampnfnudrminuinlafudufiusunnaimaniitlendhl (applied
magnetic field)  snrgRrRunIbEynAfeuduginmibiazoiuszginmiifufindeysson
uimAn (magnetic recording media)

Pujar (1996) I¥sFeunnthFe-Sefinedles (Mg-2n ferrite) il 2r* sl Taansumulini
QunleAnidiun naswmared (Fermi energy) un:amwmgﬂu'l.ﬁ (mobilﬂy)—ﬁ;qmuqﬁmﬂ

Kyung Ho Lee (1997) 1hATen Ni-Zn ferrite 11'11.1hhzt,|nﬁmﬂu%qﬁﬂn‘lﬂaauammm ufis (solid state ion
selective electrode)

Mundada (1997) 18ts¥em Ni-zn ferrite fiaasu T usifl uszsaanmeaulimInadu (a.c. susceptibility)
ﬁqmuqﬁai'w] , |

Abdulizh (1997) WKisifeun Mg-zn ferrites SnAnasitiaBidinsinusyinyseneuntegauiefimniisne

Abdeen (1998) WlszmrBBLH WAnmanmmahinfhasuigomgil psdusctounsusaes
sindinBedineflsd

Inoue (1999) TutlszmAgju WAnnsrmensusdunfuasnrulasidnifieudigees
Mn-Zn Weflss Lﬁ"ﬂﬂnqnﬂﬁﬂwﬁauﬂm‘lﬂﬁﬂmwﬁw {high frequency transformer)

Ravinder (1999) utlsznadudin WammnaumRnmmuginamalait (electrical transport properties) 341w
anmnmai idfhussiddiwiheafeuressnssfunemilaefisd

Ravinder, D. (2001) ZlzzinsBuife WiAnsasniRlaidingin 1 ArasiilaBilinsinussilszneunsgoyde
ARRSRUANELATgUMNT 189877 Mn-Zn (aflad Aignumuiidon Er

Caltun (2001) Wlzzmalniiis WAnmmagouisidiiuss inamrudilfinreitgeresns Nizn
weflsfgndndae cuo

FENMIMARel

1. dsznanneas A 12.5.1
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2. wieridindynrnnis shenszuabii s R = 1KQ st 104 IFT usedulnfmnnsasnt wis

utlasazurlasussdiinanaa 2 dalalan 1N4001 iHewlag vV, s v, vide v dausadu v din | ee9

ADC0809 iiteutlaussdueundaniuussfuasnen g 745244 uss ET-PC8255 Card tihnanfinaed
3. & RUNWneufamefuinsmuses N AuRenan inamnanom (v vs ) Turnsfinnifes ufindoa

m’mﬂ#‘n R8T

Tusunsudmiumsismensasussaulnvheamsiauasinanutidiunms
‘Voltage vs Time Graph

Private Declare Function Inp Lib “inpout32.di* Allas "Inp32® (ByVal PortAddress As Integer) As Integer

Private Declare Sub Out Lib "inpout32.dii* Alias "Out32® (ByVal PortAddress As Integer, ByVal Vaiue As

integer)

Public toggle As Booclean

Private Sub Command1_Click()

if toggle = True Then
Timer1.Enabled = Faise

toggie = False
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Command1.Caption = "continue®
Else

Timer1.Enabled =1T rue

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 &H307, &H90

End Sub

Private Sub Timer1_Timer()
Picture1.Cis

For i =20 To 3500 Step 50

Out &H307, &H90

W = Inp{&H304)

d=(255-W) ' CULCULATE PLOT
Picture1.PSet (1, 10 * ), vbBlue

Call delay

Nexti

Label7.Caption = (5 /255) * W' SHOW VOLTAGE
End Sub

Sub delay()

Times = Timer

Do

DoEvents

Loop Untit Timer >= Times + 0.2
Labei20.Caption = Timer

End Sub
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Properties Window
VERSION 5.00
Begin VB. Fon:n A_Dftn

Caption = *Easy Oscilloscope 8388

ClientHeight = 5430

ClientLeft = 60

ClientTop = 450

Clientwidth = 7245

LinkTopic = ‘Form1"

ScaleHeight = 5430

ScaleWidth = 7245

StartUpPosition = 3 'Windows Default

Begin VB.PictureBox Picture1
Height = 2415
Left = 1080
ScaleHeight = 2355
ScaleWidth = 4755
Tabindex = 20
Top = 480
Width = 4815

End

Begin VB.Timer Timer1
Interval = 10
Left = 6240
Top = 1680

End _

Begin VB.CommandButton Command1
Caption = "Capture’
Height = 495
teft = 2760
Tabindex = 0
Top = 4800
Width = 1215

End

Begin VB.Label Labet20

Height

255
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Left = 6240
Tabindex = 21
Top &= 720
Width \= 1215

End

Begin VB.Label Label19
Caption = '@
Height = 255
Left = 5280
Tabindex = 19
Top = 3240
Width = 265

Eng ,

Begin VB.Label Label18
Caption = g
Height = 265
Left = 4920
Tabindex = 18
Top = 3240
Width = 136

End

Begin VB.Label Label7

. Caption =
Height = 265
Left = 4440
Tabindex = 17
Top = 3240
Width = 265

End

Begin VB.Label Label16
Caption =9
Height = 255
Left = 3960
Tabindex = 16
Top = 3240

Width 135

-



End
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Begin VB.Label Label15

Capti\on

Height

Left

Tablndex

Top

Width
End

= g
= 285
= 3480
= 15
= 3240
= 256

Begin VB.Labet Labeli4

Caption

Height

Left

Tablndex

Top

Width
End

= g
= 255
3000
14

3240

il

= 135

Begin VB.Label Label13

Caption

Height

Left

Tablndex

Top

Width
End

Begin VB.Label Label12

Caption

Height

Left

Tablndex

Top

Width
End

= 2
= 265
= 1920
= 12
= 3240
= 136

Begin VB.Label Labei8

Caption
Height

= "



Left = 1440
Tablndex = 11
Top = 3240
Width ; 135
End

Begin VB.Line Line15
X1 = 5400
x2 = 5400
Y1 = 2880
Y2 = 3120
End

Begin VB.Line Line14
X1 = 4920
X2 = 4920
Y1 = 2880
Y2 = 3120
End

Begin VB.Line Line13
X1 = 4440
X2 = 4440
Y1 = 2880
Y2 = 3120
End

Begin VB.Line Line12
X1 = 3960
X2 = 3980
Y1 = 2880
Y2 = 3120
End

Begin VB.Line Linet1
X1 = 3000
X2 = 3000
Y1 = 3120
Y2 = 2880
End

Begin VB.Line Line10
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X1 = 2520
X2 = 2520
Y1 o= 2880
Y2 = 3120
End
Begin VB.Line LineS
X1 = 2040
X2 = 2040
Y1 = 3120
Y2 = 3000
End
Begin VB.Line Line8
X1 = 2040
x2 = 2040
Y1 = 2880
Y2 = 3120
End
Begin VB.Line Line7
X1 = 1560
x2 = 1560
Y1 = 2880
Y2 = 3120
End
Begin VB.Labsel Label11
Caption = 0
Height = 255
Left = 1080

Tabindex = 10

Top = 3240
Width = 135

End

Begin VB.Label Label10
Caption = ™0

Height = 265

Left = 5760

Tablndex = 9

423
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Top = 3240
Width = 255
End ,

¥

Begin VB.Label Label9

Caption = "Time (s)"
Height = 255
Left = 5640
Tablndex = 8
Top = 3720
Width = 615
End
Begin VB.Line Line§
X1 = 5880
x2 = 5880
Y1 = 2880
Y2 = 3120
End
Begin VB.Line Line5
X1 = 1080
x2 = 1080
Y1 = 2880
Y2 = 3120
End
Begin VB.Line Line4
X1 = 3480
x2 = 3480
Y1 = 2880
Y2 = 3120
End

Begin VB.Line Line3

X1 = 1080
x2 = 840
Y1 = 480
Y2 = 480
End

Begin VB.Line Line2



x1 = 840
X2 = 1080
Y1 - = 2880
Y2 = 2880
End

Begin VB.Line Line1

X1 = B840
X2 = 1080
Y1 = 1680
Y2 = 1680
End

Begin VB.Label Label7
Height = 285
Left = 2040
Tablndex = 7
Top = 3840
Width = 735
End

Begin VB.Label Label6

Caption = Vv
Height = 255
Left = 20
Tabindex = 6
Top = 3840
Width = 255
End

Begin VB.Label Label5
Caption = "Volt DC*
Height = 255
Left = 1080

Tabilndex = 5

Top = 3840
Width = 615
End

Begin VB.Label Label4
Caption = "Voliage (V)

425



Height = 265
Left = 120
Tablndex €= 4
Top = 240
Width = 855
End
Begin VB.Labe! Label3
Caption = "5.0°
Height = 255
Left = 480
Tablndex = 3
Top = 480
Width = 375
End
Begin VB.Label Label2
Caption = "5
Height = 265
Left = 360
Tablndex = 2
Top = 1560
Width = 375
End
Begin VB.Label Label1
Caption =7
Height = 255
Left = 480
Tablndex = 1
Top = 2760
Width = 255
End
End

Attribute VB_Name ="A_Dsvi"*
Attribute VB_GlobaiNameSpace = False
Aftribute VB_Creatable = False
Attribute VB_Predeclaredld = True
Aitribute VB_Exposed = Faise
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Duga, J. J., 1962, Automatic data recording system for semiconductor research,

The review of scientific instruments, 45(3) : 371-377.
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uUnARta
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Abstract
Damped oscillation was displayed with Turbo Pascal Program.

Key words : ferrimagnetic material

i

1) 1948 i (Nee) Tmuurudnasdaiumng wdwiiarudnlafafsm R awivanlunes
o dunswimdnlumnuindneSiiudesiddnmmuiiinseulondosusdidnasuinureusaes
Tufnrnidenfufusmswivinmesls snnswininifedesiuBidnareuludu f i (Moulson st
Herbert, 1990) aun3dAty @B B = (H = [ 1LH = [ (H+M)} , M=%, _H U8z H=nl Smnawinfnines
(fermimagnetism) tinanniidmefuuuTuuasaiuiu antiparatel alighment) 1eaTusnudfusimdntoalossuuu
Insan@ntlet (sublattice) ﬁvi’mr‘fu‘lunﬁn Tuuduivdnunulimaiu -nmuﬁuua:ﬁnmemqiﬁuﬁﬁﬂﬁ
Tudwiméneuieuniilamiulidugne woinssumagaau (coupling behaviorT e SiAuiAtates
fiunainguRsTizEe0BinAsaRIILEN (outer electron interaction) 1aalsanudinaAes (neighbouring ion)
FussAnet e finduivdnunlesatinuazuunimaud nmafmiussinififisnsuanulfeutinn
(superexchange interaction) W#aIfian134nFesAI8aTiu (spin alignment) rwisBidnareunsueniegnunso
ROLAUBIREMIIARIL  AnedwiAneBdnsusadatususinindaflslaainnminnd

drethemnaiedlafden Wur NiFe,0,, Ni Zn, Fe,0, MnFe,0,, Mn, Zn Fe,0,, MgFe,0, Y.Fe,0,,
U8z CuFe,0, mamsiwtenlilariEmalmlfFamsswiodeison smneffseuusninune
wimAnined? (femimagnetism) uatuamLzINgn120inI2§7 (hysteresis effect)  ifmaasineinananeflsd
daunflusmmadnaunasivin (magnetic field detector) (Buchanan, 1991) saeflsfdaumsniiil
rrsaFrndnihuuuastiua

SonuivinvieBnaglunguedlafien  efliftauusnsaumnufnuuadinauauive
#UNUWIMAN (magnetic field) Aniltrzgnéiflutnusesemadn (inductor core)  unupemiauLladlndn
{transformer core) AunuTiaidn (scanning yokes) a1eB1MA (antenna) qﬂnmﬁh‘ﬁmﬂa (phase shifter) uas
gunsailuianian (microwave device)
FEMamaan

MIARYANITNARBIA MFUNFUAMIBSATIAR uuuuﬁqmamﬁmjﬁ 126.1
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Signal Generator

) Muitimeter
Resistor

L

11 26
—* 1N4001 [ J

0.02 UF N |

GND ADCO0809 + 74L.S244 ET-PC8255 Card Computer
pJﬁ 12.6.1 mﬁn'qnmmnamﬁwﬁ'vmmﬂmmﬂiamnuuuuﬁfn___
Program Damped_Osciliation__Graph;
uses crt, graph;
var
grdrv, grmode, grerror : integer;
ch : char;
const PA = $0304;
Pcontrol = $0307;

procedure  axis;

var p.q ! integer;
tex : string;
begin

grdrv : = detect ; initgraph{grdrv, grmode, ‘c:\tp\bgi’);

setgraphmode(grmode);
ine(50,50,50,305); line(50,305,600,305);
line{50,50,600,50); 1ine(600,50,600,305);

settextstyle(defaultfont, horizdir, 0);
for p: =50 10600 do
begin
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if p mod 32 =0then
begin
‘.: line(p+18,295,p+18,305); str{round(p/32-1),tex);
outtexdixy(p+18,320,tex);
end;
end;
settextstyle(defaultfont, horizdir, 0);
for q: =501 305 do
begin
if @ mod 51 =0 then
begin
line(45,q,55,q) ;str((((305-q) mod 5)+1).tex); outtexbay(20,q,tex);
end,
end;
end;
procedure plot;
var | jxy DV tinteger;
AV : real,
begin
outtextxy(190,10, ‘VOLTAGHE VSD TIME FOR DAMPED OSCILLATION TEST?);
outtextxy(190,18, * §x
outtextxy(50,30, Voltage (V)’);
outtextxy(540,340, Time (s)');
outtexbay(48,303, *');
begin
port[Pcontrol] : = $90;
for j: =010550do
begin
DV : = port[PAY;
AV : = (5/255)*DV;
x =j+50; y: =305-DV;
lineto(x.y);
delay{30);

It
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i,
begin  * {rmvain}
el
axis;
pio,
ch : = readkey,
el Or(Crf = 21

end.
‘RN
HEMIUAREER AU A A AR R 17 6.2
e f
1 20 + 11 bt i 141 i i
b e | AAAALAAMMARMALARMAAMRRARL 2
s T TR
| LE: — ‘
.- =
E T T T T T T T T
o 4 & 6 8 o zr ko2 w »
1 - ]
31]’?'! 1262 uaMIuamBsalaaALLLWIN
NATEiaNARna |
ﬁ’uﬂigmnmﬁaﬂ']ﬁ'lm‘nn:mmm'miiunmu
snluannnss |
sanidesdansiRimeMacunuding Visual Basic smrousamiseasTainAuuLINa
tantiednds

sody Wufusgnd MandnsBulinlnsamiind msisfand AT
mineRusauaTung 2548
T 1A EE o, Manual of ET-PCB255 card, 2005-2007.
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unAnss
Husmssadaaruuuminedalisunsufaewan
Abstract

Damped oscillation was displayed with Visual Basic Program.

Key words : ferrimagnetic material

A

Gusmano (1993) HiTau MgFe,0, ImANUNTY (porosity) uazﬁuﬁoﬁ'um: {specific suface area)
Jrrumvesnyma (particle size) Fatneitns (SEM) uaznan i milndin (resistivity) sl
P

Ravinder (1994) WisiFuswnniiin-afineslsf (Mn-2n ferrite) Fasnmmsin N idRudiy
grmpilussdunsAvadiwaiiduiudiugomgi

Sattar (1996) Wisuun@n@nousniiia-Sekinaflaf (Mn-zn ferrite) FannruTLgnmMgRiTesnn
Fun IR LA TEIRN RSB TMINWIMED -

Rao (1996) WwFtndiniin-Sefineflad (Ni-zn ferrite) Tmemeiiladiinsn unususdnsqydod
1B18n#i3n (dielectric loss tangent) uazAlsznounirgrdudeusivin (magnetic loss factor) ﬁmwﬁﬂ"w]

Ghatage (1996) 1Awiun NiFe, Cr,0, Tannufiufrzwinamuaninaolunisdasinu (ransmittance)
fLIRIATY (wave number) R udRtdTEwiN wnilaeiudusiiumnuuindniitioudnl (applied
magnetic field)  nsgpriannmiiuszgnfidamaihugunsnibilananuasgnsaiifafindeyadsuiondn
{magnetic recording media) h

Pujar (1996) IaTunwniifuu-Sedinaflsk (Mg-Zn ferrite) 7l ze* Dusifl Jeanmdunmlndi
SnleAvETium ndoemanefl (Fermi energy) unzammiaienls (mobility) ignamgfisne

Kyung Ho Lee (1997) 143t Ni-Zn ferrite ﬁﬂ‘lﬂﬂr:qnafvn'm.ﬂu%qLﬁan'lﬂaﬂuammmuﬁa (solid
state ion selective electrode)

Mundada (1997) st Ni-Zn ferrite Aingeeu Ti* Dudalfl usriannmeeulmlied (a.c.
susceptibility) ﬁqmnqﬁviw;

Abdullah (1997) Widea Mg-Zn fertes Amfasiiladidnsinussimlszneunigeydufiagudse

Abdeen (1998) TutlrzmARELR WAnmanmmni gl muaduesdmnsusnes

mrlinifindafineflad

inoue (1999) Tutlrzmadhju WAnmérrmentussdlniusznsulasindelninfiaadigass Mn-
Zn wefled tﬁ‘aﬂnqnﬂ"n’tﬂwﬁﬂuﬂm'iﬂﬁ'mmﬁqq (high frequency transformer)

Ravinder (1999) TutlszmAduiRe WWAmnamiAnsruliemna i (electrical transport properties) d
Wun amwmniWiussidabiiipafeunesssiafuamilameflss
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Ravinder, . (2001) TutlzzmeBuide WAnmanRlndilinsin i Aradh InBinsinuazitlzznenms
oy uluargom)il 1082 Mn-Zn teflad Fgnunmaiidon Er

Caitun (2001) Turlszmatzundls WRAmmsgo@uindainin ussTmsndilfmnutgeresans
Ni-Zn wieflssgniindan cuo
FEmmanes

mstagmnmvassdmiuMIuanesATaARLULINIUAMAIN 12.6.3

Signal Generator

Multimeter
Resistor
|
11 26 (lo)
—* 1N4001 C >
0.02 BF ,_.I |
GI+D ADCO0809 + 741.5244 ET-PC8255 Card Computer

d - " ,
a1 12.6.3 nsdaganimanssdmiunisuaseasisieauLmio

Tsunsudwmivisanadivuissahwiniuussdu

Voltage vs Time Graph

Private Declare Function Inp Lib "inpout32.di® Alias “Inp32" (ByVal PortAddress As integer) As Integer
Private Declare Sub Out Lib "inpout32.diF Alias "Out32® (ByVal PortAddress As Integer, ByVal Value As
Integer)

Public toggle As Boolean

Private Sub Command1_Click()
if toggle = True Then
Timer1.Enabled = False

toggle = False
Command1.Caption = "continue*

Else
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~ Timer1.Enabled = True

toggle = True

Command1 .Ca;‘!pon = ‘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 &H307, &H90

End Sub

Private Sub Timer1_Timer()
Picture1.Cls

Fori =20 To 3500 Step 50

Qut &H307, &H90

W = Inp{&H304)

d=(255-W) ' CULCULATE PLOT
Picture1.PSet (i, 10 * d), vbBhkie

Call delay

Next |

Labei7.Caption = (5/255) * W' SHOW VOLTAGE
End Sub

Sub delay()

Times = Timer

Do

DoEvents

Loop Until Timer >= Times + 0.09
Label2.Caption = Timer

End Sub

Properties Window
VERSION 5.00
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Begin VB.Form A_D?777777
' “Easy Oscilloscope 727777
5430
60
450
7245

Caption
Clieny-leight
Clientl_eft

]

ClientTop
Clientwidth

LinkTopic =
ScaleHeight
ScaleWidth

StartUpPosition

"Form1”™
5430

7245

3 ‘windows Default

Begin VB.PictureBox Picture1

Height
Left
ScaleHeight
ScaleWidth
Tabindex
Top
Width

End

2415
1080
2355
4755
20

Begin VB.Timer Timer1

Interval

Left

Top
End

10
6360
1680

Begin VB.CommandButton Command1

Caption

Height

Left

Tablndex

Top

Width
End

f

“Capture”
485
2760
0
4800

1215

Begin VB.Label Labei19

Caption
Height
Left

-9-
255
5280



End

Tablndex
Top
Width ,
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19
3240
255

Begin VB.Label Label18

End

Caption
Height
Left
Tablindex
Top
Width

ugn
255
4920
i8
3240
135

Begin VB.Labal Label17

End

Caption
Height
Left
Tabindex
Top
Width

g
255
4440
17
3240
255

Begin VB.Label Label16

End

Caption
Height
Left
Tablndex
Top
Width

g
265
3960

16

3240

135

Begin VB.Label Label15

End

Caption
Height
Left
Tagindex
Top
Width

ugn
255
3480
15
3240
255
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Begin VB.Labei Labeil14

Caption
‘{ Height
Left
Tablndex
Top
Width
End

u4-
265

]

14
3240
136

Begin VB.Label Label!13

Caption

Height

Left

Tablndex

Top

Width
End

= 3
255
2400
13
3240

255

Begin VB.Labef Label12

Caption

Height

Left

Tabindex

Top

Width
End

e
255
1920
12
3240

135

Begin VB.Label Label8

Caption

Height

Left

Tablindex

Top

Width
End

-qn
255
1440

11

3240

135

Begin VB.Line Line15

X1
x2
Y1

5400
5400
2880



Y2
End

= 3120

Begin VB.Line Line14

X1
X2
Y1
Y2
End

48920

4920

2880
3120

Begin VB.Line Line13

X1
X2
Y1
Y2
End

= 4440

= 4440
= 2880
= 3120

Begin VB.Line Line12

X1
X2
Y1
Y2
End

3960
3960
2880
3120

Begin VB.Line Line11

X1
x2
Y1
Y2
End

H

3000

3000
3120
2880

Begin VB.Line Line10

X1
X2
Y1
Y2
End

2520
2520
2880
3120

Begin VB.Line Line9

X1
X2
Y1

2040
2040
3120
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Y2 = 3000

End

Begin VB.Line Line8
X1 = 2040
X2 = 2040
Yt = 2880
Y2 = 3120

End

Begin VB.Line Line?
X1 = 1560
X2 = 1560
Yt = 2880
Y2 = 3120

End

Begin VB.Label Label11
Caption = *0°
Height = 255
Left = 1080
Tabindex = 10
Top = 3240
Width = 135

End

Begin VB.Label Label10
Caption = "10”
Height = 265
Left = &760
Tablndex = 9
Top = 3240
Width = 256

End

Begin VB.Label Label9
Caption = "Time(s)"

Height = 255
Left = 5640
.Tabindex = 8

Top = 3720
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Width = 615
End

Begin VB.Line Line6
Xt = 5880
X2 = 5880
Y1 = 2830
Y2 = 3120

End

Begin VB.Line Lineb
X1 = 1080
X2 = 1080
Y1 = 2880
Y2 = 3120

End

Begin VB.Line Lined

x1 = 3480

x2 = 3480

Y1 = 2880

Y2 = 3120
End

Begin V8.Line Line3

X1 = 1080
x2 = 840
Y1 = 480
Y2 = 480
End
Begin VB.Line Line2
Xi = 840
X2 = 1080
Y1 = 2880
Y2 = 2880
End
Begin V8. Line Linet
X1 = 840
X2 = 1080
Y1 = 1680



Y2 = 1680
End
Begin\:VB.Label Label7
Helght = 255
Left = 2040
Tabindex = 7
Top = 3840
Width = 735
End
Begin VB.Label Label6
Caption = "V
Height = 255
Left = 3120
Tabindex = 6
Top = 3840
Width = 255
End
Begin VB.Label LabelS
Caption = ™VoltDC®
Height = 255
Left = 1080
Tabindex = 5
Top = 3840
Width N = 615
End
Begin VB.Label Label4
Capton = “Voltage(V)"
Height = 255
Left = 12
Tabindex = 4
Top = 120
Width = 855
End
Begin VB.Label Label3
Caption = "5.0°

Height = 255
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Left

Tablndex

Top

Width
End

i
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480

480
375

Begin VB.Label Label2

Caption

Height

Left

Tablindex

Top

Width
End

h2.5l|
255
480

Begin VB.Label Label1

Caption
Height
Left
Tablndex
Top
Width
End
End

HAaNTAABY

> ' ¥
HanIaANENRUS I winfuwssu W TnseAsuannisTaensviianinieAnsnng

1l

It

“Q”
255
480

2760
255

g il
pasTaaAuLLUANT usAaRagLn 12.6.4

|||||

et o ol R o A e R TR
gﬂﬁ 12.6.4 nuussrsuRamefnes ldulaeldhisunsuiide voltage vs Time Graph
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Abstract
Damped oscillation was displayed with LabVIEW Program

Key words : ferrimagnetic material
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Herbert, 1990) auned Ay AR B = H = L ILH = LL(H+M) .M = X _HusE H=nl Sewimdnnesd
(ferrimagnetism) fiasnnFeasnu maussediiu (antiparatel alighment) tealnsfiniméneesloasunu
Tnsasfintinn (sublatiice) Asneilusin Buansfuimdnmumdbivini Tumafuuacfiammamsednudm
Tanduimdnsandeuniilaeiulidumsl wodnssumssau (coupling behavior) meint] SimmiRtadas
funmidunsirerraBifnarawasuen {outer electron interaction) aqleaauduAg (neighbouring ion)
FussRda s finduimdndunnlesetinuacuyn s aud mafaRussliansuanufsudenon
(superexchange interaction) viaifian4mFeaiveaiiu (spin alignment) sewitdidnmreunusnieaunm
AALALAHENSAMIL NN Iwininde sz adsivrsswivdnieflslaeiisumdnndd

Aathesmneflsdieeu Wi Nife,0,, Ni, Zn, Fe,0,. MnFe,0,, Mn, Zn, Fe,0,. MgFe,0,. Y,Fe,0,,
usz CuFe,0, mﬂmi'tﬂm?uumaﬂﬁ'ﬁmnﬁnﬂﬁn“‘mqamu:mmuim?ﬂ’ﬁﬁ'ﬁuj anreflsfdeuuanigiune
wimdnined? (ferimagnetism) uszusanlngnsninisd (hysteresis effect)  Tigmansalatnitanedled
sauiniflusaamadanuiuwivin (magnetic field detector) (Buchanan, 1991) saeflssigenmentis
IrsaaFmdniluwiusiiue

Taquiwminefanaglunguvefladfbou eflafteunamanimnidnunsdimupnuiies
MUHWIMAN (magnetic field) Anivhlrzgnaiiluunurecenann (nductor core) unusmsinwladlnia
{transformer core) AUNTIIEA (scanning yokes) #4874 (antenna) qﬂnmﬁﬁﬂuwla (phase shifter) uaz
gunanilulasian (microwave device)
Finnaneg

Smeniaplil 1265 winadadynnniiidenzzusvin i g 1 KO wzran
wilanhAfunuundelsf v iiusdulninanasesmssonyintu v Wusduiihanaden v AlO 183
LP connector W W DAQ Card (PCI 6221) iU lunsufiomes

Front Panel uaY Block Diagram WaMAeqf 12.6.6  DAQ Assistant MutinAiguusasuInn v
Ampiitude and Level Measurements Y idm Funnunisiaiiuuny Mean (DC) uamusasulwidon
Numeric Indicator URZUARINTIN V vs t LUAS A0t Waveform Graph Indicator €94 Tone Measurements 111
wihRianautiausmerakan Numeric Indicator Millisecond Muttiple i nine Switch Button 1l numeric
control At Aiatoaind  While Loop ﬁﬁﬂﬁ']ﬁmuqumsﬁwwﬁéﬂﬁu 2 RUN Reussesianm &

#iun Front Panel ufs Block Diagram 88NN Printer

1 1 Z 1 4

DANPED OSCILLATION TEST FOR INDUCTOR WITH PERRITE CORE
1 SIGHAL GEMERATOR :
LP CONNMECTOR DPAQ CARD  COMPUTIR PRINTER
A :
[?" M1 PCIG22
Brand L]
T hohm ALIS (68)
. It
v
¥ INBUCTOR AL CHD
] (pinb?)
=

J - - i 1]
ﬂJ‘V’I 12.6.5 ﬂ"lﬂﬂ'qﬂnﬂ?ﬂﬂﬂﬂwlﬁ’mmﬂ'l?uﬂﬂQﬂﬁﬂ'ﬁﬁtﬂﬂuUUW"N
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Fn:-v vs t-Damp.vi
D:\0-0a LV iiiao04ADCN * 20 "-0& 2 #\Th-V vs t-Damp.vi
Last modified on 12/9/2006 at 8:03 AM
Printed on 12/9/2006 at 8:03 AM

'VOLTAGE VS TIME FOR DAMPED OSCILLATION

millisecond multiple Yoltage (V)

Frequency
b GRS 1.14507 479.162
N R R R
0 500 1000
Switch

( .) ¥V VoltMeter

VoltMeter

0.75 1 1.25
0252 o V3 13
0

1.75

-V vs t-Damp.vi
D:\0-0a LV iiiaccaADCN " 2@ -0& 2 #\Th-V vs t-Damp.vi
Last modified on 12/9/2006 at 8:03 AM
Printed on 12/9/2006 at 8:03 AM

VOLTAGE VS TIME FOR DAMPED OSCILLATION |

: ; - it oo
» § i 23
. Amplitude and _L:
DAQ Assistant i
data "'1_ Measurements
> Signals

RMS

ﬁ
i Signals
Frequency »
T

millisecond multipte |

U 12.6.6 Front Panel & mFUNsuaAReATARALLILINGG
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HRANINARDA
namsﬁnmmmﬂmaaﬂ‘imaﬂuuumiwuamﬁ'agﬂﬁ' 12.6.6

Anrizinsnisnanes
uanﬂﬁﬂ’nmnﬂimmﬂﬂﬂiatamuuuuﬁwa::ﬁw‘lﬂ'lﬂummﬁnﬂﬁngmmI

sqluansmanes
?:uudﬂmianﬂuﬁcmf-ﬁnmquﬁw LabVIEW #nins0uaminisuaninnaaIqmuLILmiog

anmsends

fefy Wufuusrs RandTanBiinlarasiind nATRANE AnAneanend

WINENABAIIRUATUNS 2548
Hittp:// www.ni.com, LabVIEW ™ Basic I. Introduction Course Manual,

National Instruments Corporation, 1993-2001.
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Tsunsn mebireaiomeiriunamsisunslrfhusege
Tusunsy  memaseuunssnnlifussdugs

Program High_Voltage_Power_Supply_Test_2549;

Uses crt;
Var

i : integer;
Const PB = $3305;

Pcontrol = $0307;

Begin
Clrscr;
Gotoxy(25,2); writein{'HIGH VOLTAGE POWER SUPPLY TEST 2549");
Gotoxy(25,3); writein(* )

Gotoxy(28,6); writein{' “Thongchai Panmatarith™ °);
Port{Pcontrol]: =$90;
For i:=1 to 2650 do

Begin
Pori{PB1:=0;
Gotoxy(30,15); writein(‘Send 0 V “ LOW VOLTAGE):
Delay(500);
Gotoxy(30,20); writein{'Send 5 V "9 HIGH VOLTAGE’);
Delay(500);

End;

End.
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Thongchai Panmatarith
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Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 90112 Thailand.
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TAAnE e TaauNWIMANANINEG
Abstract

High magnetic field measurement was studied.
Key words : ferrimagnetic material

Ak

wimdneindivinduianinfuactidinmseting  windnusiind 2 dezum fn leflefutis
fumeflsfesuy MgFe,0, Smaglunguineflssideu meflafdeuunnemAniausachinumutions
sunwimdn Anitlzzgnfdutnureescn  unuremiieuladlii aunutialfin(scanning yokes)
a"se MM (antenna) qﬂnmiuﬁﬂul.ﬂa (phase shifter) uacgUnzoilalnsian (microwave device) il 1948
Neel 'lﬁ'ﬁmu'\uuui'\aaﬁ«ﬂuﬂnpuﬁwﬁ.mwL'Eﬂhtﬁmr‘fuamﬁ&au:imﬁn‘lutﬂaﬂ?ﬁ fnunausiviinly
amfmbesiuadnnrauiiaesreuanfusuaziidinareuivureuiaies srnawindndundeiuidnasey
Tudu fAlidin Fednsneflsddau W NiFe,0,, Ni, Zn, Fe,0,. MnFe,0,, Mn, Zn, Fe,0,, MgFe,0,,
Y,fe0,, unz CuFe,0, snmmsniiuiulflaeFmatinjfiuinnmuzanauds (solic-state reaction technique)
wneiu  snmleflasdauusmsdnawivniief (femimagnetism) uazusaanngmiainisd (hysteresis
effect)  fifnasadlaminneflsfdeninduimmednmunawivgn (magnetic field detector) Fauileni
(inductor) Alszneuatasammiinmin (induction coil) fuumariaflsd (ferite core) uAmAMIMTENT#e]
(self induction) Fasthesnaneflsseuiidulanasdulsvsifalansuan
FENENAREY

mﬁnqmnmuﬁﬁnauﬂuu:imﬁnm'mmqquﬂm#mlﬁ 12.8.1 shastsrudasunuimdnnny
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Muitimeter
DC Voltage Power Supply

. -

\ TB

Magnetic coil

-

7 12.8.1 mzdaganmmasasfiunsissunNwiminANusag

B=MNIL=]4 JLNIL (1

=L 1tum=L"/2TTr (2)
r=25.043 mm
L1tum=2(3.4X0025 m)=0.157 m (3)
R=pPL/A; L'=RA/P=RAC; A=Ttd’/4 {4
Po,=1.7x10" Qm
Ro,=12.9 (2
d=0.91 mm
A=(3.14)(0.00091 m)*/4=6.5x10" m’

L'=(12.9 £)(6.5x107 m*¥( 1.7x10°* Qm)=413.24 m (5)

N=(493.24 m)/(0.157 m}=3141.63 turns (6)
M1, =(4T0x107 WB/AM){(5000)=0.00628 (7
L==5cm=0.05m (8)
t=4 A (9)
B=12564000 Wb/m’=12.564 MWb/m’

HEaMSNAREY

SULINERANNUNGITINLA Ao B=12564000 Wbim?=12.564 MWb/m’
AnFeRnsnIManes
au'muu'mﬁnn'mlunq«aﬂui’auﬁ#’lﬁﬁummnamﬁmﬂw]
splnamamaans
ssumsdatinsodasnuuiminaruusgald
LBNNITENE
fiu gjoraren, 2534, Biarmsntindgranunzay 1 TiSagindy 4in
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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
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Abstract

The time dependent magnetic field was measured with Turbo Pascal Program.

Key words : ferrimagnetic material, magnetic field
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ADC 0809 741524 ET-PC 8255 Card

Generator
Amplifier  Diode
r]
* Port A
1s g > g
=0 T
- Coil
Computer
Control Port
-
v IC 555
GND
Solenoid coil

o d_ - .. X
{un 12.9.1 TasentornariteeTasunuwimin? eenuuntu

2. madeutradain madeullsunmy uszldgassine g aolultrunmufeldneaRamefininfida
AUNNWIMENAINULIMAD

1) Beulvadmi (flow chart) FuanminmevinamisaieTnauTevgn Auang
Tugthil 71.2

2) Dmeesraniomef dnlvsunmumefinhama Foullsunsmmugufsnmimefinhaerall
vnamluguuusing Fousmtultlsunsai 1

3) Wadesinde i UFuusemdndnfsuis Faramd 50 Hz nezuslviin | uathureson
TeGueuARIAIIIL 500 61 UNUIBIIAMALY 0.035 m MunawimEnTinaTufinn 6 die B =D NIL Ao B

4) daeeastied (nda B ) Timaunuwimén B antanonladued ussdaulwiteninieu
(vE) Fniulumugasavinsied dn VE

5) ausAslifimasrteaiuiladoyy i nassaniloudie 4 uaz 5 1Tukin B uss VE

6) FoUNTMUATUARIANNTIBIAINRNTUSIEWIN B i VE Aot EXCEL wianms B=in(VEud
aunsiinalultisunsn

7) defs RUN urairdauntiwwilenti VE azgnamudagmeaseene (Op Amp) 4
TnTemulssusaiuinfanszuaadu iiduuredunfinnrzuanse (unAusunaan) ADCOB09 ATULAILIIAUBUIREN
(AV) Wilhuusadusamen (OV) saruivies (74L.5244) i ET-PC8255 Card Wl luseniomef
posApefazAnnusNwindniase AR ST B = fVE) veadn 6
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Fedelisunan Andaldae Amnadausng 14

|
fimmin address Tenein A 164 IC 8255 uss address Feamedn control 384 1C8265
Frmenm Fideides Fendefmanes favua control word Wwan A ninfidunefrduwn
smausaseubiimilenih Ve ﬁ*u%ﬁ’namumlmﬁn (2maonTAt)
AN Tafngarsea g B = (VE)

}

UAMIAANHWAMAN B Luasasufmef
quiltsunssy

pjﬁ 12.9.2 Ieffnflusasmeiamunulvinfusmusfnneuficnes

Program Altemnating_Magnetic_Fieki_Measurement;

L

uses crt,
var i, DV, 1 integer;
AV,VE,VE1B :real;
const PA = $0304:
P8 = $0305;
Pcontrol = $0307,;
begin
clrscr;
port{Pcontrol] := $90;
gotoxy(26,2); writein{’Alternating_Magnetic_Field_Measurement ');
gotoxy(26,3); writeln(' Y,
forj :=1 to 5500 do
begin
port{PB] := 0; {lo}
delay(15);
DV := port{PA];
AV := (5/255)*DV;
VE1 :=AV; {V}
VE:=VE1/(0.62/0.02);
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B:= (3/1000)*VE+(2/100000); {(Whim2}
gotoxy(24,15); writelin('AC Magnetic Field = *,B*1000000:3:2); {{{Wb/m2}
'\gotoxy(ds, 15). writein( LlWb/m2’);
delay(1000);
end:;

end.
HANTNAREY
ATINENIENRIRAATIALIL) = 3.5cm
STUTUTBLTEITAAIA = 50078
Fuvmlszneunsas Feultsunsy wmmnudusruiassunfReananaadsad (VE) oty
Fimau N inand L SaswiMANIAA NN s N et nlady ol Aan
munwimANINgRs B=UNIL 1A B s VE TiSsunsm Wuakequil 12.0.3 aoudiniuf B vs VE uamis
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Abstract
The time dependent magnetic field was measured with LabVIEW Program.

Key words : ferrimagnefic material, magnetic field
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Abstract
Magnetic field vsrsus frequency was measured with LabVIEW Program

Koy words : ferrimagnetic material, magnetic field
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, Abstract

Magnetic hysteresis loop of transformer was measured with LabVIEW Program.

Key words : ferrimagnetic material, transformer
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Abstract
Mutual inductance of transformer was measured with LabVIEW Program

Key words : ferrimagnetic material, transformer, mutual inductance
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