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ABSTRACT

The prepared samples were Ba, JLa, ,TiO, (sample 1) and (Ba, .Zn, JTiO, (sample 2) ceramics. The

apparatus for charge and discharge displaying with computer was constructed successfully.
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INTRODUCTION

The discovery of ferroelectricity in barium titanate in the 1940 made available for ceramic capacitor
design dielectric constants {(Moulson, A.J. and Herbert, J.M. 1980}. In barium titanate, the crystal structure is
the perovskite structure. Barium titanate has become the basic ceramic capacitor dielectric material in use
today. Pure crystalline BaTiO, has a peak permnitivity at about 130 °C (Mouison, 1990). Dielectrics can be
defined as materials with high electrical resistivities which show capacitive property and can be used as
capacitors. This materials satisfy the following properties : dielectric conductivity, permitivity, dissipation
factor and dielectric strength. The capacitors can fulfil various functions in electrical circuits including
blocking, coupling and decoupling, AC-DC separation, fittering and energy storage.

Zhang (1992) in China had prepared Ba, .Sr, .TiO, and tested the charge and discharge
characteristics. Cheng-Fu Yang (1992) in Taiwan had prepared (Ba, Sr,)(Ti, /Zr; ,)O, and measured the
dependence of dielectric constant on the temperature. Manling BaO (1993} in China had prepared
Ba(Ti,Sn)O, and measured the dielectric constant and dissipation factor at different temperature. Kazaoul
(1993) in France had prepared Ba(Ti, .Zr, ,JO, and measured the dependence of capacitance,
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dissipation factor and electric susceptibility on temperature and frequency. Dimos (1998) in USA had studied
{Ba.Sr)TiO, at high frequency for decoupling capacitors and tunable microwave capacitors

applications. Seon Yong (1999) in Korea had studied the dielectric constant of Ba, .Sr, . TiO, material for
capacitor fabn‘cétion. Henneth (2002) in Hong Kong had studied band pass filter with center frequency at 44
MHz and bandwidth of 6 MHz for digital videc application.

The authors have been studying dielectric materials. The applications of these materials were
studied very little.The development of experimental setup is important for application work. The construction of
the materials instrument have been long the subject of much research. The goal of this study was to
investigate and develop application details for the dielectric property, voltage filtering, capacitance-voltage

dependence, voltage-to-frequency conversion, charge and discharge phenomena.

MATERIALS AND METHODS

Charge and discharge of the samples with computer displaying

The experimental steps was as follow :

1) The experimental setup for charge and discharge displaying with commercial computer was shown in
Figure 8.1.1

2) Turbo Pascal Program was written for controlling electrical voltage reading and testing for good working.

3) To calibration, the d.c. voltage was suppiied through switch and the sample. When the switch was
opened, charging voltage was sent to pin26 of ADC0809 for analog to digital conversion. The DV was
sent through 74LS244 for buffering. Then, the DV was sent through ET-PC8255 card to computer and

displayed on the charging voltage versus time on the screen.

+5V
SwW ADC0809 | || 74L5244 | J Computer
fj Sampie LM555 ETPC 8255 Card

Figure 8.1.1 The experimental setup for charge and discharge displaying with commercial

computer.

Program Charge_Discharge_Voltage_vs_Time_Graph;
uses crt, graph;
var
grdrv, grmode, gremor : integer;
ch : char;
Dv : integer;
const  PA = $0304;
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Pcontrol = $0307;
procedure  axis .
var p4g : integer;
te): : string;
begin
grdiv ;= detect ; initgraph(grdrv, grmode, ‘c:Mp\bgi’);
setgraphmode{grmode}; '
line(50,50,50,305); line(50,305,600,305);
line{50,50,600,50); fine(600,50,600,305);
settextstyle(defaultfont, horizdir, 0);
for p:= 50 to 600 do
begin
if p mod 32 =0then
begin
line(p+18,295,p+18,305); striround(p/32-1),tex);
outtextxy(p+18,320,tex);
end;
end;
settextstyle(defaultfont, horizdir, 0);
for q:=50to 305 do
begin
¥ q mod 51 =0then
begin
Hne(45,0,55.0); Str(((305-q) mod 5)+1)tex); outtextxy(20,q.tex)
end; B
end;
end;
procedure plot;
var ijxy.DV :integer
AV : real;
begin
outtextxy(190,10, ‘voltage vs Time Graph');
outtextxy(190,18, * 'k
outtexbay(50,30, ‘voltage (V)');
outtextxy(540,340, “Time (s)');
outtextxy(48,303, **');
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begin
port{Pcontrol} := $90;
fos. j := 0 to 560 do
be\gin
DV := port{PA];
AV := (5/255)*DV;
X =j+50; y = round{305 - (255/5)*AV);
lineto(x,y);
detay(30);
end;
end,
readin;
closegraph;
end;
begin {main}
repeat

axis;

plot;
¢h := readkey;
until ord(ch) = 27;

end.

RESULTS
Charge and discussion

The effort mainly directed towards designing data acquisition system for charge and discharge
displaying on a computer. The charge and discharge image was recorded on a computer via interfacing
circuit as shown in Figure 8.1.2 A charge-discharge picture can be seen for the sample 1 and 2 at room

temperature by using commercial capacitor for calibration.
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Figure 8.1.2 Voltage vs time of 500 pF capacitor for charge and discharge
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DISCUSSION AND CONCLUSION

The voltage versus time curve as charge and discharge showed that both samples showed
capacitive property and this can be shown with computer via interfacing circuit and program. This apparatus
is inexpensive for charge and discharge demonstration. charge and discharge phencmena have been
developed and used for further research.
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WUWIAA (cross section area) d ITMIAUHUAUENATN (diameter) 189877 L 1luAIuMUA (thickness) 189619
uaz o, Wusnmdeuluamslniii (electric susceptibility)
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Private Sub Ti 5 B Th_Cpackor_Wst (ThCap
Picturel.Cls

For i = 20 To
Vs = Inp([&H304
V=Vs ¥
LabelV.Caprion L] S e
L §

y= 255 -V
Labeltw.Captio
Picturel.PSec
Call delay
Next i
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e
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End Sub ]
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Sub delay() [T

Times = Timer Valtage= m v

Do

DoEvents Tso= Ban
Loop Until Tim i

Labe 18 .Caption
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*Voltage Vs Time for Capacitor

Private Declare Function Inp Lib "inpout32.dl1*

Alias "Inp32*" {ByVal PortAddress As Integer) As Integex

Private Declare Sub Out Lib "inpout32.dii® _

Alias* "Cut32” {ByVal PortAddress As Integer, ByVal Value As Integer)
FPublié toggle As Boolean

Private Sub Commandl_Click{)
If toggle = True Then
Timerl.Enabled = False
toggle = False
Commandl.Caption = "continue®
Else

Timerl.Enabled = True

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

End Sub

Private Sub Form_Load()

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

toggle = True

Out &H307, &H90

End Sub

Private Sub Timerl_ Timer (}
Picturel.Cls

For i = 20 To 3500 Step 50
Vs = Inp(&H304)

V = Vs

LabelV.Caption = (5 / 255) * Vv

x =1 =
y = 255 = V

Labeltm.Caption = Time
Picturel.PSet (x, 10 * y)}, vbGreen
Call delay

Next i

End Sub

Sub delay{}

Times = Timer

Do

DoEvents

Loop Until Timer >= Times + 0.9
Label8.Caption = Timer

End Sub
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Program Resistance_Time_Graph_for_Capacitor;
uses  crt, graph;
var
grdrv, grmode, gremor  : integer;
ch : char;
const
PA = $0304;
PB = $0305;
Pcontrol =$0307;
procedure axis;
valr  p.q :integer;
tex : string;
begin
grdrv := detect ; initgraph{grdrv, grmode, ‘'C:\tp\bgi');
setgraphmode(grmode);
setcolor(15) ; line(50,50,50,305); line(50,305,575,305);
line(50,50,575,50); line(575,50,575,305);
settexstyle(defaultfont, vardir,0);
for p:=50t0600do
begin
line(p+18,205,p+18,305); str{round(p/32-1) , tex};
cuttextxy(p+18,320,tex);
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ond;
setcolor(15);  settexstyle{defaultfont, horizdir,0);
-, forq="50t0 305 do
‘ begin
if q mod 51 = 0 then
begin
line(45, g, 5. a). str{({{(305-q) mod 5)+1)*100.tex);
outtextxy(20, q, tex);
end;
end;
end;
end;
procedura piot ;
var i, j, x, y, DVO, DV1 : integer;
AVO, AV1, R, RL, Vs, VLs, VL, IL, is :real;
begin
setcolor(3); outtextxy(205,11, ‘Resistance vs Time Curve’);
setcolor(3); outtexbay(205,18, * )
setcolor(5); outtextxy(50,30, ‘Ceramic Resistance {kohm)?);
setcolor(5); outtexbay(435,335, Time (s));
setcolor(5); outtexbxy(48,303, "),
port{Pcontrof] := $90:
RL := 3000; {ohm}
for i:=1t0100do
begin
_ for j:= 110 550 do
begin
port{PB] := 0; {10}
delay(30);
DVO := port{PA);
AVO := (5/255)"DV0;
Vs =AV0; V)
port[PB] == 1; {11}
delay(30);
DV1 := port{PA;
AV1 = (5/255)"DV1,;

I



VLs = AV,

VL :=(Vls-Vs)

L -:=VURL.

Is =i {A}

R =(vsfs); {ohm)

x:=j+50 ; y:= round(305-(R/1000)*(255/500)),
setcolor(15); line(x, y, x, y);

delay(30);

end;

begin {main}

ch :=readkey;
untit ord(ch) = 27;
end.
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'‘Resistance Vs Time for Capacitor

Private Declare Function Inp Lib “inpout32.dl1™ _

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

Private Declare Sub Out Lib "inpout32.dll”

Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As Integer)
Public toggle As Boclean

Private Sub Commandl_Click()
If toggle = True Then
Timerl.Enabled = False
toggle = False

Commandl .Caption = "continue®
Else

Timerl.Enabled = True
toggle = True
Commandl.Caption = "capture”
End If

End Sub

Private Sub Form Load({)

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

toggle = True

Out &H307, &H9O0

End Sub

Private Sub Timerl_Timer({)
Picturel.Cls

For i = 20 To 3500 Step 50
Out &H305, &HO 'To

Call delay

Vs = Inp(a&aH304) —
vV = Vs

Out &H305, &H1 ‘Il

Call delay

VLs = Inp{&H304)

= VLs - Vs

RL = 1000000 "1 Mohm

= (VL / RL)

R=VvVs / IL ‘'ohm
LabelR.Caption = R

x =i

y = 255 - (255 / 400000) * R
Labeltm.Caption = Time
Picturel.PSet (x, 10 * y}, vbGreen
Next i

End Sub

Sub delay{)

Times = Timer

Do

DoEvents

Loop Until Timer >= Times + 0.45
lLabel8.Caption = Timer

End Sub

HAMINARE
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Http:/Awww.Ett.co.th, Manual of ET-PC8255 card, 2005-2007.

Moulson, A.J. and Herbert, J.M., 1990. Electroceramics, Chapman & Hail, London.
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The charge dependent on time of commercial capacitor displaying with Turbo Pascal Program
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Abstract

The charge dependent on time of commercial capacitor was displayed with computer
Key words : capacitor

umih

Innahresdiafutlsvgtwinlsnaudcawiudnitmuiusesuii (wo parallel conducting plate) 7l
srlmddnsinfunany madulsyinfdinenafeadeiutnarlnriy sunsrsifudeqini Ae
a=q1"™) e q iTulqiifgauuiaiulszqlaii fr RC fnadunan Gond saddioses
1ATRC mumsvazmwlszy i e g = (6™ UﬂMﬂNﬁLﬂﬂﬂﬂ?Mﬂﬁﬂﬁ‘ﬂﬂﬁ’l#ﬂﬁUL‘?mmﬂ@ﬁ']tﬁu
Uszqiidamefdotllsunsanefiuhama
Fimemanes

Lﬁaﬁﬁqmﬂmmnaaumﬂﬁuﬂn1ua:muﬂs:{lﬂﬁwmﬁqlﬁuﬂfzq'lﬂﬁ'n‘i‘lﬁmﬁﬂmnﬁnmnﬂamiﬂﬁcﬂ
aovRamefnrzaumsniuscerAaenansialil {George C. Bamey, 1988)1ndautias udandinuuien
Imezunnidmiuuanuduifalsqiniiufuse ey forefame Acitfuneusl
1) deuusenlaezun (I 8.3.1) Uszneausasuacmasousuldls
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+5

SwW
C N ADC0809 | ]  74LS244 e

Computer

Sample Connector ET-PC8255 Card

27 8.3.1 usenlaezunsdwiieesRomefussadulAnlizq N ATufne
sesfnfiulrzqiifhdouneufanef

2) @vultsunsuminefuhamaiiemusnmesuuseailniy whemimaseuauldenls
3 fil¥reufawedineumutisunm (RUN) naseunmbuuss ez litaemade Dasind
(Ereontrdudiofnlrzquuulunidangé (0.1 pF) tmﬁ'unnniﬂum‘:ﬁm’iﬂu'lﬁﬁ:qnﬂﬂui'\ﬁ'lﬂi
ADC0808 Fevinmifulaussusunnenliiluussduadnes o3 7415244 aximiiduivines usedidlnin
idafuusedueunsenazinfauiicing ET-PC8255 Card timussenlilfoun: “Trissusedlat (v) Widhalesy
Wi () Ine¥Ands q:=cv iile C ummniniesioiuzgfdnanes HAdWinaRanefunneiszy
ihAnadenmsATufLauee
Program Charge_vs_Time_Graph_of_Sample;
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);
line(50,50,50,305); line(50,305,600.305);
line(50,50,600,50); line{600,50,600,305);

settextstyle(defaultfont, horizdir, 0);
for p:=50to 600 do
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begin
if p mod 32 = 0 then
begin
line{p+18,295,p+18,305); str{round(p/32-1},tex);
outtextxy(p+18,320,tex);
end;
end;
settextstyle{defaultfont, horizdir, 0);
for q:=50t0 305 do
begn |
if @ mod 51 = 0 then
begin
line(45,q.55.q); str((((305-q) mod 5)+1)160,tex); outtexbxy(20,9.tex);
end; |
end;
end,
procedure piot;

I

var ij,xy DV : integern;
AV, V.C. g : real;
begin
outtextxy(150,10, ‘CHARGE VS TIME GRAPH FOR CHARGE & DISCHARGE TEST’) :
outtextxy(150,18, * - )
outtextxy(50,30,'Charge (nC)) ;
outtexb(540,340, Time (s)’) ;
outtextxy(48,303,")
begin
port{Pcontrol] := $90;
C :=100; {nF}
for j:= 0 to 550 do
begin
DV := pori{PA];
AV = (5/255)*DV;
V =AV; Vi
q. =CVx {nC}
x =[+50; = 305-round((255/800)*q);
Eneto(xy);
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delay(30};
end;
end;
‘readin;
closegraph;
end;
begin {main}
repeat
axis,
plot;
ch:= reédkey;
untit ord(ch} = 27;
end.
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Buchanan Relva, C., 1991. Ceramic materials for electronics, second edition, Mercel Dekker Inc.,
New York.

Hitp://www, Ett.éo.th. Manual of ET-PC8255 card, 2005-2007.
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The charge dependent on time of 2A103K capacitor displaying with Visual Basic Program

sade Wufimgnd
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Abstract
The charge dependent on time of 2A103K capacitor was displayed with Visual Basic Program

Key words : capacitor

Al

Innsafnreviafiud i zneudswiudatisuiuaesusiu (two parallel conducting plate) it
mislaBidnadnfuna  mafutyniadieaisdesiuivenlne sumssnsiunlszqini Ae
a=a,(1e™) e q, Tulrqitfhgegauuiafiniszeini i1 RC Shniauiuam Funin Amdfnaes
2993 RC  munsvazminlizyIndh Ae g = g 6™ unarsiiumsusnalssy AU uBs s esiiL
UssqInfindamsdn 24103k Feltlunniditawdn
BMINARes

AnqpmaRsadanil 8.3.3 nazurlrftranumssanelnin 5 v uathusing uacfifussq i 24103k
Hurefinfmnasenmifussyiniinfu v Wuseiunih v idn 10 181 ADCO80S, 7415244 1Az
ET-PC8255 Casrd i lUlurenfinined 21 Control 1 Form , finwuna Window properties uazi3tubilsunsu
FrsmeAmaAn (U7 8.3.4) Annnalzqliii g=cv daussilasindifeimlsqlninsofinlseyinfna
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25
.
: ADCO0809 7415244 >
Computer
Sample Connector ET-PC8255 Card
Aﬂ‘ o - v - - "x -
U833 uasralaszunsudminlireufiamefusaadulfalszqInfiiauiung
wpasfiulszqitidnreuianed
Le SN e T g 3 7, A 3 1ol x|
ﬂ-uhmmmummmw_wm, ey
Z-m-redimanlo: = onom ME SE23W 4 us I s xs1e0
m
;w = B Prowct (Project1)

Top = {(Scree
Picturel.Dra
toggle = Tru
Out §A307, & .
End Sub w—

0 Th_Cpackar_gvst (Th G

Privare Sub
Picturel.Cls g So—=
For 4 = 20T .,

Vs = Inp(&E3 i
V= Vs [}
C=1"'afF 7
gq=C*"V 'u ]

Labelq.Capti

x =1 Cmn-  F L.
y = 255 - (2

Labeltm.Capt Tima= o=
Picturel.PSe

Call delay

Next i Capture I SRR
End Sub

4 » 4} | )
A | A B || 9 Moot wond - Decumert?] B Priect - icouch Vi [ € Th Copacites @ ve ts. B92d o

o g o e A
711#1 8.3.4 Control uu Form dwiuliRenfinmefusnudulinlszininiituiuom

snasafiulsyqinihdereniames
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'Charge vs Time for Capacitor

’rivate Declare Function Inp Lib "inpout32.dll” _

ilias "Inp32” (ByVal PortAddress As Integer) As Integer

rivate Declare Sub Out Lib "inpout32.d1ll" _

ilias "Out32® (Byval PortAddress As Integer, ByVal Value As Integer)
ublic toggle As Boolean

’rivate Sub Commandl Click{)
f toggle = True Then
fimerl.Enabled = False
:0ggle = False
ommandl.Caption = "continue”
ilse

'imerl.Enabled = True

oggle = True
ommand]l.Caption = "capture®
ind If

ind Sub

>rivate Sub Form Load(}

«2ft = (Screen.Width - Width) / 2
lop = {Screen.Height - Height) / 2
?icturel.DrawWidth = 2

:oggle = True

Jut &H307, &H9O

ind Sub

rivate Sub Timerl_ Timer{)
’icturel.Cls

for i = 20 To 3500 Step 50
Is = Inp(&H304)

1 = Vs —
>=1 'uf -
j=C* V "uC

.abelqg.Caption = g

t = i

¢ = 255 - (255 / 300) * q
;abeltm.Caption = Time
dicturel.PSet (x, 10 * y), vbGreen
lall delay

lext i

ind Sub

jub delay(}

Yimes = Timer

Jo

JoEvents

,00p Until Timer >= Times + 0.9
.abelB.Caption = Timer

ind Sub
EANITNAREY

uamﬁnﬂmﬂﬂﬂﬂﬁuﬁunmmﬁ’mﬁmjnq 2A103K q'l.up.lﬁ 8.3.4
Anreiuammanes

ﬁs':-}'lﬂﬁ':ﬁwﬁ’u eaiuLzeg 2A103K Fuenmnfitnlszyinth
sqluamananes

-

rudenrensfonefaduuscliisunndnswdnfiFusensousnadunsisssy ndATuiy
naesdiniszqlidi 24103k
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A meusmszqinfAuinosmessiafinlsralih 24103K ssTusunsauet™
The charge dependent on time of 2A103K capacitor displaying with LabVIEW Program

IrnnssdauiuszqIninlszneukasusiudnimunusedusiu (two parallel conducting plate) i
weloddnminAuna msfiuilszeiwindraaieadesiuinanlaedy sunssuziulzsylidn Ae
q=q,1-e"™) dls g, Tulrzqlwihgeaauuiauiunlzzqlain A RC Sdbsidhuom Fundn FmsTliomaed
1992 RC trunvazawlisy i Ae g = g (") umarniifumsussalzg v iTusunR e sl
treqnfnideanzéin 2a103K AoaTusunnuumbin

Srammnnsiaqiiii 8.3.4 nazuswihmnuusiesrolngi 5 v iwatuedng ussfadiuszq i
2A103K  Tuzesulwinmnasauiainlszqiniinio v Wussdulnio v 1114 AI0 989 LP connector i
DAQ Card pexiinmed  Auanlszqlni g=Cv Daus:Taminditeimlszeindnsafiusninftuiy

18"
+5v
sw
N AlD i
LP Connector DAQ Card PCI Slot Computer Printer
. NIPCIs221 [ ) >
- v -
2A103K o
M GND a=cv

J u -~ L =
U# 8.3.4 msAnmuszqbifmuiunsessiodiudsey

8.4 msianszuslfhTuiuussruinfassdaiudszqinih
unana meianszusinfATuiuussiuliessiaiudszinfhsasilsunsidsaaiuin

sels Wufinsqnd
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Abstract
The current dependent on voltage of 2A103K capacitor was displayed with Visual Basic Program

Key words : capacitor
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Anin
Fufiunlszqlwin (capacitor or condenser) MutiiiiLszalwin (charge) uazenenlszqlnih

(dischage) Anfunlszqimaneniin  lansadwrasdadfinlszqiniszneudanutuimi munusewiufiilledidn
53N (dielectrics) AuNA™ ANNANALSsEwINANAULszq I (C) fuAATiladIENsEN (dielectric constant,
€) uAmIAIANNIT C = EALL = EEAIL ; € = 1+, o A ufufwinde (cross section area) d ihudurin
AuEiNR" (diameter) 189817 L 1AM (thickness) 183817 uay X, uanweeulwamalnia (electric
susceptibility) unmmﬁﬂumsﬁnmnnun'lﬂﬁq#%uﬁuuﬂﬁ’u'lﬂﬁwmﬁ'mﬁuﬂna‘lﬂﬁﬁ 2A103K faulilsunsy
Amaudn
AEMINAR8Y

dmeaianliis 4.1 nszuslwiraanuidengliin 5 vinathudaiiunlssq 24103K Ademumuiusing uas
fadavm 10 KQ fusadulwianeseinfiunlszauas 10 KO winiu v2 uss v idle vi+ve=vi2 W
usaulrimnAden V1 uar V12 147 10 usz 11 199 ADCOB09, 7415244 uax ET-PC8255 Card iy
paxAAef 979 Control LU Form , IMWuA Window properties uazidulusunsusranmdmaiugn
(qluplii 8.4.2)

+5V
C
' AN
ADCO0809 74LS244 ET- Computer Printer
sl = 2
gw PC8255
@ v, Card
Al
R R=10 k() ; C=2A103K
GND X,
i dd o o o o
N 8.4.1 nezualinfiuiuussiuiniasedoriulszqin 24103k
I Protoctl: - Mictosolt, Vistual-Basic [sand: x1) -+ R X LA U A s ERL e =10 >}
T Acdd-Ins 5
11 o108 = 775 x 6100
=ic
Our &HIOS, &HO i : |— B Projectl (Projectl)
Call delay 300 — B Th_Capaditor_lvsV (Th Cag
V= = Inp(£H304)

LabelV.Caprion = i o ao i W e T ———

Our £H3IOS, sH1 =0
Call delay

Vis = Inp(£H304)

VL = Vs - Va

RL = 1000000 "1

IL = (VL / RL) ° ;

LabelIl.Caption = a

n-Ss wy I | Volaga(vy
Yy = 255 - (255 / o as 1 5
Picturel.PSet (1

Call delay Oment- 0 beas

Nexc 1

L Vorage= [eezm0e V

Sub delay()

Times = Timer Copture ' o

=)
S

<] i 3 Ll | 1 =i

MMStan] | 7 S @ || A Poiectt - Microsch Viewst.| W MW || ThCmeam i e Ve, @A nw
‘J o o - o - L3

7N 8.4.2 Control Uy Form mumm‘:uﬂ'lﬂﬂ'\ﬁunuuemu‘lﬂﬂwmmmuﬂ?:ﬁ'lﬂﬂﬁ 2A103K
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‘Current Vs Voltage for Capacitor
Private Declare Function Inp Lib "inpout32.dl1i”
Alias ""Inp32" (ByVal PortAddress As Integer) As Integer
Private Declare Sub Out Lib "inpout32.d1l1l”
Alias ™Qut32™ (ByVal PortAddress As Integer, ByVal Value As Integer)
Public toggle As Boolean

Private Sub Commandl_Click({)
1f toggle = True Then
Timerl.Enabled = False
toggle = False
Commandl.Caption = “continue”
Else

Timerl.Enabled = True

toggle = True
Commandl.Caption = “capture®
End If

End Sub

Private Sub Form Load({)

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

toggle = True

Out &H307, &H90O

End Sub

Private Sub Timerl Timex()
Picturel.Cls

For i = 1 To 25500

Out &H305, &HO 'To

|t

Call delay
Vs = Inp(&H304)
V = Vs

LabelV.Caption = (5 / 255) * ¥

Out &H305, &H1 'I1

Call delay

VLs = Inp(&H304)

VL = VLs - Vs

RL = 1000000 ’'1 Mohm

IL = (VL / RL} ‘A

LabelI.Caption = IL * 1000000 *uwA
Xx=5*V

y = 255 - (255 / 300) * IL * 1000000
Picturel.PSet {10 * x, 10 * y), vbGreen
Call delay

Next i

End Sub

Sub delay({)

Times = Timer

Do

DoEvents

Loop tmtil Timer >= Times + 0.09
Label8.Caption = Timer

End Sudb

HRMINARE
ranrianrus i iufuusssu ey g lupif 8.4.2
FinrRuamsnanes
Wunsminszia i iuuusduitihassiatinizqindy 2A103K dhadunsslutousedilfin
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Abstract
The cufrent dependent on voltage of 2A103K capacitor was displayed with LabVIEW Program

Key words : capacitor -

Al
AaifiurlszqInia (capacitor or condenser) A flfnlrzq i (charge) urzanezzqlndn

(dischage) Faifiulszqinsreeiin Tnﬂﬂ?ﬂwmﬁqLﬁnﬂnq'lﬂﬂﬂﬂ?:nﬂuﬁwu:&uﬁ'qﬁwmuamuduﬁﬂ
o8 &nsin (dielectrics) Aunana Aufiniufrzwinsiadimlszqbiih (©) FuAnmsRLABANAEN (dielectric
constant, €) USMIAIRNM? C = EAL = EEAL € = 1+), e A fhuiuiwinm (cross section area) d il
Wutiuguedngna (diameter) 189877 L flumaanna (thickness) 183017 uss ), ifhamrmgiaulinmaingi
(electric susceptibility) mnmanﬂumsﬁnmm:ua‘lv{ﬁﬁﬁuﬁuuNﬁ'u'lﬂﬁwmﬁmﬁuﬂnq‘lﬂﬁﬂ 2A103K fatl
Tsunsnumiie
Atnmenss

renafnin 8.43 nzzuslifinanuuseelngi 5 v inaduiaiiinlrzg 24103K fneuAueing

sFadunu 10 KO Suseiulnfanadeudnfiutirzquas 10 KO winfu v2 uaz v1 e visve=viz W

uraduliAmnAden V1 uaz V12 i AI0 Us¥ Al 783 LP connector Fu DAQ Card (PCI 6221) iy
nesmef

Front Panel i Block Diagram Lamadenifl 8.4.4 DAQ Assistant inutinfigmuusefulad v1 usz
V12 81 V1 use vi2 1 Amplitude and Level Measurements fimtiidm fanumsaifluuuu Mean (DC)
e Split signal Fifuanusedulnfinfasesreenaniiy Wgme v2=v12-v1 ; V2=V 11=v1/10000 Q2

11=1=v1/10 KO urlea 1(A) Wi i) vinen 1 uss v hi@tunmmifion Build XY Graph  Millisecond Muttiple
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y y ° i - . L3 -l ° i%
ihaoanioy Boolean iilu numeric control Yimwiinilatlaaind  While Loop iwinfimauaumsineuiian

s &9 RUN ivauamnaviavua  &sRuw Front Panel uas Block Diagram 88014 Printer
1 ] z |
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R1 Al

iy al( £8)
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-7 (pink?)

717 8.4.3 madagamamasssdmiunszualninruiuusdulnfisesdiafiulszqlnin 24103k
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Current vs Voiiage For Capacitor

Amplitude and
DAQ Assistant p'm
_ data ) ﬂ Measurements
» Signals

___Mean (DC) ®

;

Build XY Graph
- X Input Cuurent vs Voltage Graph
» Y Input
XY Graph By ETrT |
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e aull]
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g7 8.4.4 Front Panel uaz Block diagram LN aianszud winnaumiusedulnia

wavinfiulseqlnin
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unsminszuawinfitutuusedinihssdafunszq i 24103k Wudunselutawussilni
0-5V
agduanmannaes
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Abstract
The resistance dependent on voltage of 2A103K capacitor was displayed with Visual Basic Program

Key words : capacitor
Al
Anfiutlezqinii (capacitor or condenser) Yowind ifudszqlrAn (charge) uszmslszqlnin

(dischage) AuTulrzqimaneila Tnﬂﬂ%wmﬂ’atﬁuﬂs‘:{lﬂﬁ'ul?:nauﬁ’fmuc.iuﬁ":ﬁ'\w'mﬂmmiuﬁmnﬁtﬁn
#i3n (dielectrics) AunA  Armduiufrswdeifutlszqng ©) fusasiilafidineiin (dielectric constant,
€) unmaAsaunty C=EAL =EEAL . E =1+, e A DuRURUR (cross section area) d iDudurinu
AudnaNS (diameter) 18972 L ilumanumwun (thickness) 183en? uas i, iuanmdeulmialnii (electric
susceptibility) 'u'nrmuﬁtﬂum?ﬁnmm'mﬁ'mmu'lﬂﬂﬂﬁuﬁuuNﬁu‘lﬂﬁﬂ-nmﬁ'otﬁuﬂw{[ﬂﬂﬂ 2A103K #nt
Tusunnidmawgn
3EnInanes

IR 851 nszualfnuusselngh 5 v Tusdufadiunn 10 KO uasiaifiuzg 100 pF
fremunuiusind Sussduliinanasandafinlzzquas 10 KQ winfu vi TRz v2  Wureduinfmnaden v1
uaz Vi2 14110 uaz 11 1839 ADC0809, 74L5244 Rz ET-PCB255 Casrd il lunanfinmef 27 Control uu
Form , fiwum Window properties uszidenutilsunsadounisanuian (alugift 8.5.2)

RESISTANCE UR UOLT.‘I PR CAPACITOR

<4 i -~
B roura | 3 FRTE p——
wPrLY a1 a3 1 ‘““l;, rorr
b ] ] ABCEEEY Ri :
1T nn;-; ! [ 1]
O R X [P -3 ! TALEZAY ran }
] <t A 1-4 [IX | L-Hies 1w Féi
ady U'"_L e By i 1o ia G raz ©
478 oF ——Ld I3 19 {18 T—Xies ive
L 1se2-8 £ 1T i FAY
= ndtn-e e L2 ;:; m & PAd =
—Lm-e B4 d H- 5 Bz ~
—45 m-s #80-9 1'5 i \ g rat B
S}
] IH-T mrliz *: E s
18 - 1] ] rhi
Y rerc-) mwamrid .;;vo-h HE
w rafte)  crockEI¥_ 198x c MHET - '
dnaleg te diglital Buffer - a4 :
s |[comverter o5 W0 . w| PSS o
LS55 - ulras
.. i 2 rar
Lq T o @ t hd
g " - £ -
2ivmin s pelllator o
o v -
':_' cvo 1 ETHR Computer|
4|3cz
9. 0%ar i TICdnPuTen IATA AGUIEITION EYSTER

S —

U 8.5.1 mefaanudmmmininfrutussedulifisesintulszqliih 24103K Arersufomef
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V2 = Inp(cE304) - Resistance iltw) rgnumxmn
V= Vs P B Th_Capacitor_RvsV (Th Ca

LabelV.Caption =

Out £HIOS, &H1

Call delay

VLs = Inp{sH304) 00 —|
VL = Vis - Vs }'
RL = 1000000 ' 1 I
IL = (VL / RL) i
R=Ve/ IL ‘ch /
LabelR.Caption =

x=V o
y = 255 - (255 / ) i | Votage(v}
Picturel.PSet (1 0 25 5
Call delsy
St Ressonce= [N@p  hohe
_End Sub ..
Volege=  [mo3ow V
Sub delay()

::-ec = Timer o, ' e
‘| » ' q I _l"
] |72 5 B ||y Priectt- Micscesh Vind | I Mcrech Wond - Docmeni][ 6 Th Cometm R wev . [ H@2E ne

o T . ke %
71n 8.5.2 Control uu Form & miunigdnannasmumuliiinauiuusasslni

waeiiuLlszqlii 2A103K Foupannanes
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esistance Vs Voltage for Capacitor

ivate Declare Function Inp Lib "inpout32.dil”

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

ivate ,Declare Sub Out Lib "inpout32.dl1"®

ias '0ut32“ {ByVal PortAddress As Integer, ByVal Value As Integer)
blic toggle As Boolean

‘ivate Sub Commandl Click{)
" toggle = True Then
merl.Enabled = False

wggle = False
mmandl.Caption = "continue®
se

merl.Enabled = True

ggle = True

smmandl .Caption = "capture"
wd If

id Sub

-ivate Sub Form_Load({)

1ft = {Screen.Width - Width) / 2
')p = (Screen.Height - Height) / 2
.cturel.DrawWidth = 2

»ggle = True

it &H307, &HS0

id Sub

civate Sub Timerl_Timer ()
tcturel.Cls
ar i = 1 To 25500
it &H305, &HO ‘To —
all delay
3 = Inp{&HBOd)
= Vs
abelV.Captlon = (5 / 255) * V

at &H305, &H1 'I1

all delay

Ls = Inp{&H304)

L = VLs - Vs

L = 1000000 '1 Mohm
L = (VL / RL}

=Vs / IL ‘ohm

abelR.Caption = R

= V

= 255 - (255 / 200000} * R
icturel.PSet (10 * x, 10 * y), vbGreen
all delay

ext i
nd Sub

wub delay()

'imes = Timer

o

oEvents

;o0op Until Timer >= Times + 0.09
,abelB8.Caption = Timer

nd Sub

HAMINARSS

T LT T YT SRy L B U TETENY o L Y N Ao M alunif 8 5.2
Fnrinamamanes

amriamdm TR ssR UL M umreenun e
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aqluanmsnanes
L . aF oo .
sundenseneuiiomefinunuson Visual Basic ananzousasrousmminihfusuusedulrii
andaiurzqlndn

L ‘ L ot
unann medaanusmumuliihiuiuussulnfes s iulsze I aosTusunsaiumitn

sadm Wuiisgnd

Thongchai  Panmatarith

M.Sc. (Solid State Physics), Assoc. Prof., Materials Physics Laboratory,
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UNAnte
Vusmmsianmadmamuiniiufussuliiheesiodiulzq Ini 24103K fanfusunsuusio
Abstract
The resistance dependent on voltage of 2A103K capacitor was displayed with LabVIEW Program

Key words : capacitor -

Anl
saiftuLlszq I (capacitor or condenser) rrhifutszq i (charge) uszmmlzzqlndi

(dischage) Fafiuulzzqiivanetiia  Irssabravesifivlrzqinfinssnoudsuduinimuseswii
@ i&neiin (dielectrics) Aunana A afiniufszwinadaihinizzq i (€) fusiadladiinelin (dielectric
constant, €) UAMIAIANNTS C = EA/L = EEAL; E = 1+, iide A uRuAimindn (cross section area) d ifh
Wuiuguenans (diameter) 289877 L iJumaimun (thickness) 189817 uaz X, tuanmeaulnanalnia
(electric susceptibility) umfnuﬁzﬂumsinmmwﬁwmulﬂﬁwﬁ%uﬁumﬁu‘lﬂﬂwmﬁ’qtﬁuﬂnﬂ.ﬂﬁq
2A103K Aoalisunnuumbin
FBMINARRY

Srnarfaqite 5.2 nrzusiiinaanunsesnelni 5 v vasiuidnau 10 KQ uaziufinlig
100 pF Aeruuiusing Sussiulnfmnasandaunlizquas 10 KO wivfu V1 uaz vz Wuseilniaan
pias V1 uRE V12 1 AID usT Al1 184 LP connector tinu DAQ Card (PCI 6221) il tusenfanef

Front Pane! usz Block Diagram umeAsLA 8.5.3 DAQ Assistant g usaRulni v1 uaz
V12 e V1 uaz V12 U Amplitude and Level Measurements wwiinfiamBinumsimdusin Mean (DC)
gaan? Split signal FniutinR uenusaslnFiaassrsenaniu Higme v2=v12-v1 g Substract; 12=v2/10
k€2 #n Divide; 11=12; R=V1/11#a Divide uiaa RCY) Thilu R(ML2) Aot Divide 1000000 1M1 R uas v 1y
@tunmmdon Build XY Graph Milisecond Muttiple fhurnise Boolean dlu numeric control Rl
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- 4 L3 li. 4 4‘.’ o y . : v - L3
TmgAnd  While Loop Mwliaiaquaunninaiidnie & RUN iReuasmaianum  §aWa Front Panel Uas

Block Diagram 88nM74 Printer

£V
R
AlD
VZ
LP DAQ Card PCI Slot Computer Printer
W e NI PCI6221 ’ "

LT -

¢ R=10 k€2 ; C=100 JF; V=V,; I=(V,-V, IR,
v

GND
i - ° o v Ax - o
27 8.5.2 MadpgamamasssdmiupEUINANITUT U IRRA

vouinfiulszqinii 24103K
-Cap-R vs V.vi
:\0-0a LV ifiaoe aAD CN "\Th-Cap-R vs V.vi

Last modified on 12/2/2006 at 11:36 AM
Printed on 12/2/2006 at 11:37 AM

Resistance vs Voltage For Capacitor

millisecond multiple Switch —

Cmmm—

0 500 1000

Y V) R (Mohm) C=100 uF
5.17846 25.6043

Cuurent vs Voltage Graph
25.0

20.0—

15.0-

g 10.0

ance (ohm)
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-Cap-R vs V.vi

:\0-0a LV iiidoe aAD CN"\Th-Cap-R vs V.vi
Last modified on 12/2/2006 at 11:36 AM
Printed on 12/2/2006 at 11:37 AM

ResiSténcémir_s'_yp_l_tagfe For Capaéil_:or[

._r’ =

Amplitude and

DAQ Assistant o e
data "L Measurements
: » Signals

Mean (DC) P

v

=

Build XY Graph

» X Input Cuurent vq Voltage Graph
Y Input

XY Graph »

imillisecond multiple

717 8.5.3 Front Panel uaz Block Diagram dnufuimsnum Wi usasulni
we9diLlszqIni 2A4103K

HANTNARDY

raneimp IR uTUUs AL N e sz TN 2A103K usndgif 8.5.3
AATIENRHANITNARDI

rameApNFm TR AU N e sz NIl lunseenuuLneas
anluanismanas

ruudausoneuRiowmefimuauat LabVIEW sunsousasrauimmuiihituiuussiulndises
gainlszqInin 2A103K

ar J - -~ ar
86 meimlszqlhnTunuussiuiniesssniulszelnh
ar 4’ -r ar ar
wnAna madmlszqliihntuiuusesuldihresdafinlsyqinthaasTlsunsaueilia

a o af
6998 WUSLuEIgVE
Thongchai Panmatarith
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unAnse

Busmmeimlszginfnitumussiulnfinsesiadinlrsqlaih 24103 Aetlisunsuum
Abstract ,

The charge dependent on voltage of 2A103K capacitor was displayed with LabVIEW Program

Key words : capacitor

Anl
Fufivtlszqnin (capacitor or condenser) shiifiunizzq I (charge) uazmenlzzqlatih

(dischage) Faifiulseqivaneatin Tnnﬂﬁwmﬁ'mﬁuﬂ?:{lﬂﬁﬁﬂxnwﬁouuﬁuﬁ'aﬁqmwnmuﬁu#ﬁ
oEineiin (dielectrics) Auna armfinfufszwinedniuLiszyini ©) fusmeRladidineiin (dietectric
constant, €) uamiArNME C = EAL = EEAL; € = 1+), e A Thuuiiviinda (cross section area) d 1u
hatiruudingna (diameter) 383807 L ifluaamanna (thickness) 189m13 uas ), iluanmeeuivimalnin
{electric susceptibility) u'nmﬁufuﬂumsinmﬂwﬂﬂﬂﬁﬁuﬁuum‘t’u'lﬂﬁ’mmﬁ'qLﬁuﬂr.:ﬁ'lﬂﬂ'\ 2A103K #atl
Tdsunsuumlin
FBMInaees

Fmenrdailit 8.6.1 nrzuslrianumssselndi 5 v Inarmusiafnm 10 kKQ wazdafinlszy 100
pF Aremoususind Sussfulrifhanadanfafiunlszy vinfu v WiusaFuTRFanAdex V 1 AIO 189 LP
connector HM4 DAQ Card (PCI 6221) ivhMuseafamef iigar q=Cv

CHARGCE VB VOLTAGE NEASURENENT OF CAPACITOR

J LF CONMECTOR BAG CARD CONPUTER PRINTED
1:‘;""' PCI62

vz :
£

vt

198aPF

£ A1 cm -
= (pink?)

A 8.6.1 mﬁ'mnmmaaméwi’umﬁnﬂmlﬂﬁﬂﬁ%uﬁumﬁ'u'lﬂﬂ'mmﬁnLﬁuﬂnﬂﬂﬁ'\ 2A103K
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-Cap-q vs V.vi
-\0-0a LV ifigee 48D CN "\Th-Cap-q vs V.vi
Last modified on 12/2/2006 at 11:48 AM
Printed on 12/2/2006 at 11:49 AM

Charge vs Volitage For Capacitor |
millisecond multiple Switch
e T s e ey S
0 500 1000 >
L q () C=100 uF
5.15603 515.603
Cuurent vs Voltage Graph
518.2
400.0-
g 300.0
8
& 2000
100.0-
0.0, 1 ¥ ' 1 ' 0
00 10 20 30 40 50 60
Cvetse ()

o T T =
21171 8.6.2 Front Panel émiumsimlszqIninauiuusssuiniassinfimlszq v

HAMTNARDY

nam?ﬂi‘:q'lﬂﬁﬂﬁ%’uﬁuuﬂﬁ'u'lﬂﬁwmﬁ'nﬁuﬂnq'lﬂﬁ'\uﬂmﬁaﬁjﬁ 8.6.2
AATINHANTNARDY

ransLszqInFhtufuusssulnF s sy il lumseenuuLnaes
anluanmmanass

suudsurereuiamefimuauion LabVIEW anmnsousnlszq i Tufuussu NN es
Fauiutlszqlnin

o ad o - o
8.7 nsimlszqlihiruiusamgiizesianuilszelnh
ar al o a ar
unane Mmeimlszqlivhtutueumgivesiaiulszqnimselisunsuusii

safe Wusiusgns

Thongchai Panmatarith

M.Sc. (Solid State Physics), Assoc. Prof., Materials Physics Laboratory,
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UNARES
'Lﬁuﬂmmﬁnﬂwﬂﬂﬂwﬁ"{uﬁuqmuqﬁmﬁ'f:Lﬁuﬂfzq'l.ﬂﬂ'\ 1 WF sonlsunsruuean
Abstract
The charge dependent on temperature of 2A103K capacitor was displayed with LabVIEW Program

Key words : capacitor

M ,

Faufnlszqlnin (capacitor or condenser) Y Wurlszqinih (charge) uazmenlszqlnin
(dischage) FauTuszqiivanuiia TnNahwmﬁqLﬁuﬂmlﬂﬁ'\umauﬁwu:iuﬁ’qﬁwmuﬂmuﬁu#ﬁ‘lnﬁtﬁn
#in (dielectrics) Aund prmdniufzEudnedarinizzqindh (©) fupraladdnsiEn (dielectric constant,
€) uamfaauns C=EAL = EEAL € = 1+, e A Dhufuiwiie (cross section area) o hudusinu
Autna (diameter) 18982 L ums1m (thickness) 199873 uaz , luanmeaulmmalnin (electric
susceptibility) 1mAwiITunTAnILsreinfhRsuTugnmRFfuszelnih 1 pF Fullsunsusii
FENMMARe

FanariaqUfl 8.7.1 unsasnelnin 5 v nenszualafini RL=10 MQ uszdafunlszqlifin 101 pF
fluresulniinmnaaadafunszqiminilvindu v Wusssulifimnasas v din A0 789 LP connector €11 DAQ
Card (PCi 6221) Wl lupasfiowed  nazuslritannuusdtlnii 6 v tuatinudaiunu 2 kK2 uaz LM345
(inFagoumnil) v Wiluseduwianeden LM335 winiu v Wiussdulrianasen v i Al 94 LP connector
kiU DAQ Card (PC1 6221) dinlluseafiowmed  igms T=(v-2.73)(0.01) utlpunfuirtiraminialii
gl Awnulszinih g=cv falFuamariszqniuazgumgi

Front Panel u&z Block Diagram UaAIAIR 8.7.2 DAQ Assistant Futhiguusesulvi
V WAz VT Amplitude and Level Measurements wh AR dadluuuy Mean (0C)  uae v Tlidhu g
#t) Multiplier x100 (q=CV) uam q K28 Numeric Indicator # VT %di Formuta Weuraausamilnia vi W
Thugruunfidaogre T=(vT-2.73)(0.01) uamigampiifio Numeric Indicator 8¢ q A T 41 Build XY Graph
\ReuanIns qvs T #at Graph Indicator Millisecond Muttiple fhulaawnine Boolean tthy numeric control
vuwhAdistiasdnd  White Loop n"mﬁﬂftmuqum?ﬁquﬁ%ﬂ';ﬁu &1 RUN iHousmuaionn Reand

Front Panel UAY Block Diagram a8nM~ Printer
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188pF 18Mohm
=
N

c1

B 4=CV

Fi

d et
-
CAPACIT4R

CHARGE V8 TEMPERATURE MEASUREMENT OF CAPACITOR

o LP COMNECTOR PAQ CARD COMPUTER

PRINTER

vi{ Ri n:d (68)
Z2kohms
vz, ALl (33)
L ]L1
W i
oy (pin6?)
: Temperature Sensor

-

PCI62

| o o - - I: - - - o
7% 8.7.1 nedagammeassdmiumsiadszInfhiTuiugoumnRiaesiafiudszq Inda

-Capacitor-q vs T.vi

VD?\O-Oa LV ifidoo 3&D GN* #\Th-Capacitor-q vs T.vi
Last modified on 12/3/2006 at 1:56 PM
Printed on 12/3/2006 at 1:57 PM

'CHAEGE VS TEMPERATURE FOR CAPACITOR

millisecond multiple

| RN

A||||a'|--c|

0 500

V(V)
4.72408

XY Graph
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477.132

C=1 uF
1000 R=10 Mohm

stop
STOP'
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8 470.0-
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466.0~
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- 0.00
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FrCapacitor-q vs T.vi

D:\0-0a LV ifiace aAp CN’ #\Th-Capacitor-q vs T.vi
Last modified on 12/3/2006 at 1:56 PM

Printed on 12/3/2006 at 1:58 PM

i}

Amplitude and
Level
Measurements

» Signals
Mean (DC) »

Build XY Graph
X Input
Y Input
XY Graph

- |
-  sToP P =
m b D H e

; g 4 < e
U 8.7.1 Front Panel uaz Block diagram dwfumsinlsrqliituiugnmnfizesdaifiunlezqIni

HANITNARRI
uan'lﬁnﬂ?:qiﬂﬁﬂ?;%uﬁuqmuqﬁnmﬁqLﬁnﬂ?:ﬁiﬂﬁwuamn‘":pjﬁ 8.7.2
UATIEMHANSNARSY
uamﬁnﬂ?:{lﬂﬁﬂﬁ%uﬁuqmugﬁ-nmﬁqLﬁuﬂ?:'j'lﬂﬁﬂﬁ'ﬂﬂ'li‘lummanuummi
fAqduanisnaaas
ﬁuuLﬂﬂuﬁﬂﬂﬂuﬁamm’?imuquﬁ'm LabVIEW @315 uﬁmﬂﬁ‘:q‘lﬂﬁ"sﬁ%uﬁuqmuqﬁumﬁqLﬁmjnq
Ini#in

8.8 Manmseay LPF uas HPF 1esrasdaiiulszqlnvh

UNANN  MINARBUNMINTBINTIAUINH IR (Ba, ST, )TIO, uaz (Ba, Pb, ,XTi Zr, )0,
AInABNNILARS
Electric voltage filtering test of (Ba, ,Sr,;)TiO, and (Ba, ,Pb, ,XTi, .Zr, ,)O, materials with computer

seie Wusiusgna
Thongchai Panmatarith
M.Sc. (Solid State Physics), Assoc. Prof., Materials Physics Laboratory,
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Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 90112 Thailand.

Corresponding e-mail : tgngchai.pépsy.ac.th
UNARES
a2 (Ba, Sr, ) TIO,unT (Ba, Pb, XTi 21, )O, mmmn?ﬂausaﬁ'u'lﬂﬂﬂmﬁuﬁﬁ"nhuuaxqqmu
ANNAAL
Abstract
The (Ba, ,Sr,)TiO, and (Ba, ,Pb, )Ti, Zr, )O, samples can filter low and high frequency voltage,
respectively.

Key words : low pass filter, high pass filter

umi
FfuLszq A ifLLlsyq IR (charge) wazmeniszq i (discharge) nssanszualiia

(current filtering) LILAZANMAN (energy storage) uaineasinimes (DC current circuit) fuaessinfinadu
(AC current circuit) 8NN I 3axsaeasTENe (amplifier) aeasarianazfulwihaedlaitvitim (dc blocking)
wona I iniaguELE Wi (timing circult) uacufFlsznaunngal¥gnies (power factor
correction)  Shail Upadhyay (1997) lutlzzimaguiy 1#wifon Basno, DT ATt P e v POy, pee
UM ms*ﬁmmmﬁﬂﬂ'liﬁnqﬁnmﬂnﬁLﬁnn’m (diefectric device) Henneth (2002) TuuszinAdeanald
Anmgunsainsasunurauditing (bandpass fiter) ATAMEANENAN (center frequency) 44 MHz UsEAM
niaunu (bandwidth) 6 MHz firuFumnlszgnifldlwiRiswuAlnes (digitat video application)

uAnilifumsAnmnisnsssussidlnihmad@nen (LPF) 1eemns (Ba, Sr, ) TIO, UATNINTAY
ussulwimndigetiu (HPF) seeens (Ba,,_'3Pbt,_,)rl“|(,j,2r(,_1)03 AaurnuRomef
a9 gunsniunsiims
1. Saganmanesfunmiluniii 8.8.10 fvdumensesussdininaoaiiifncu (LPF) sassns (Ba, Sr, )TIO,
ua:pJﬁ 8.8.11 ﬂwé’umsnmumﬁ'ulﬂﬁqmquﬁqq:hu (HPF) 18987 (Ba, ,Pb, ,)(Ti, 21, )O,
2. Usissnszualifanisdesiniady v uachusnsussid i 120 KQ & wil LPF uas

10 kKQ Ay HeF WlnTamulasussduifivadudhathuusaiulning Deuusefulainiid o 1ee
ADC0809 (fiBuLlnsussfueuwnen (AV) uursuines (OV) dasihwiinef 7415244 tivu ET-PC8255 Card
dnneufinmef  wlodsamand (fsunsodaussiulinadu (Vanadenl¥ Tutaemnud 500 Hz B4 500
kHz Agouugiies (259 Taenessdunrusulmihauusmaomuussresiomes

3. Wnenfomefusmusadilngin (v) Mufuoe © vueelunsitdnfumdsesussisininudadaRa

d o .
ulAamaadesiud (printer)
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Signal generator
{
d 120 kQ2
z ¢
Sample
__+
C—
GND
o ADC 0809 [, 74L.5244 » .
T Computer Printer
LM 555 ET-PC8255 Card
n) ngnsausIUingn BRI {Low pass filtering testing)
Signal generator —
~ o Sample
10k ]
b+
C _ +
GND
o ADC 0809 74.5244 o |,
Computer Printer
LM 555 ET=PC8255 Card

1) mmmmﬁu‘lﬂﬂﬁamuﬂq«dﬁu {high pass filtering testing)

;ﬂﬁ 8.8.1 mMananeuNINIsIRNAUIAR L (voltage pass filtering testing)
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Program LPF_or_HPF Test;
uses crt, graph,
var '
grdrv, grmode, grerror, DV : integer;
ch : char;
const PA = $0304;
Pcontrol = $0307;
procedure axis;
var p,q :integer,
tex :string; 3
begin
grdrv.=detect; initgraph{grdrv, grmode,‘c:\tp\ogi’);
setgraphmode(grmode);
line(50,50,50,305) ; line(50,305,600,305:
lIne{50,50,600,50) ; line(600,50,600,305);
settextstyle(defaultfont, horizdir, 0);
for p:= 50 to 600 do
begin
if p mod 32 = 0 then
begin
line(p+18,295,p+18,305); str(round(p/32-1),tex);
outtexbay(p+18,320.tex);

I

end;
end;
settextstyle(defaultfont, horizdir, 0);
for q:= 50 to 305 do
begin
if g mod 51 = 0 then
begin
line(45,q,55,q); str(({305-q) mod 5)+1, tex); outtexixy(20,q, tex);
end;
end;
end,
procedure plot;
var ij.x.y DV :integer;
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AV : real;
Begin
souttextxy (180,10, FILTERED VOLTAGE VS TIME GRAPH FOR LPF TEST )
\outtextxy (180,18, %
outtextxy (50,30, * Filtered Voltage {V) ');
outtextxy (540,340, Time (s) ;
outtextxy (48,303, '),

begin
porifPcontrof] := $90; forj:= 0 to 5500 do
begin
DV := por{PAJ; AV := (5/256)°DV:
x:= [+50; y:= 305-DV; lineto (xy); delay(30);
end,; '
end;

readin; closegraph;
end;
begin {main}

repeat

It

axis; plot; ch := readkey;
untif ord{ch) =
end.
HEMTNARBY
asmmAseLNENIRILTTR R AR (LPF) 1essns (Ba,, 56, TIO, uasnINTRRUNFUinGh
PRI (HPF) 1838 (Ba, ,Pb, )(TL, 21, 1)Go WidhitAreaunsiidriniiaa e Anuisemmnd

ﬂqpl'n 8.8.3n UAT 1 ANAAL
. Filtared voltage (V)

--_,“_-_'-l_"j. "7“ -’i\.‘_‘” .

e A e

. . TR N S WA Lg"l'.*t.'n,e.
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Filter voltase (V)
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msRusFuInRnAsELEN? (Bay Pby,)(Tiy 21, )0, Wiisuutasmua rnrnAruuwlaewoed
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uAAIMINIBUNAUINA A DY n'whmn‘immmﬁﬁ'lﬂﬂnqnﬂiﬁqtﬂuﬂﬂnnﬁmmmqmﬁ'u‘lﬂﬂq
A iigeehuli
aqlnansvnanes

WevinmmanesianlusnsndeussresfioweflmneFussisunnRidndud wiiusn
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(Ba, ,Pb, ,)(Ti, Zr, ,JO, 8IMITONTBY u?ea’u'lﬂﬁm'mﬂq«d'm‘lﬁ
ienseneda
Hitp:/Mww.Ett.co.th, Manual of ET-PC8255 card, 2005-2007.
Moulson, A.J. and Herbert, J.M., 1990. Electroceramics, Chapman & Hall, London.
Shail Upadhyay. 1997. Preparation and characterization of bariam stannate BaSnO,.

J. Mater. Sci. Lett., 16, 1330-1332.
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Electric voltage filtering test of PZT material with LabVIEW Program
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unAntn

a2 PZT snsonsasundiifhaadirtiudanlusunssio
Abstract

The PZT material can filter low frequency voltage with LabVIEW Program.

Key words : low pass fitter

unth
Fafutlszinfisnin i rzqlnia (charge) uasmenlzzqlnitLidischarge) nsanszualniin

(current filtering) \RLRZANNAU (energy storage) wanaasInAime (DC cument circuit) fuaasinfasy
(AC current circuit) aananiu  suresasaty (amplifier) apvarianaziuivithasdlaliin (de blocking)
sl Indhasusdly Wluneasdanan {timing circuit) uaz1dusdaLszneuidsliigndes (power factor
comection) Shail Upadhyay (1997) ulszinsfiuie 18wun BaSno, FapnnaRladdnminTirniiuas
fUMNTIANY asilannsmi i Wingunsniladidinsiin (dielectric device) Henneth (2002) halszmmdeandlk
Hnmqﬂnﬂﬁnmmnumwﬁ'zhu (bandpass filter) ﬁﬁmﬂuﬁ'quﬁnmq (center frequency) 44 MHz uazRY
nésunu (bandwidth) 6 MHz fAfumaseynifliluiRTeuuuAdnen (digital video application)

immniidummassunmsesusaiilniirneasns PZT Aauilsunsuuslin
Fun plnsciussiting

Faneariapli 8.8.3 wdnainifiaussiindienanszustiiinlusdnuiadnm 10 KQ uazans PZT
v liflusedulrfaanasen PZT winfu v - TuseAuInfmnagen v 1din AI0 184 LP connector i DAQ Card
(Pc1 6221) il Nuresfmed

Front Panel unz Block Diagram useaseilfi 8.8.4 DAQ Assistant Frwi R maunsulndn
V Tone Measurements MuhAisussfulwiin v uszaowid £ dousedulnidia vand Amplitude and Level
Measurements tRa Wi dmUBnumedmihiuin Rms udusasussiulnia v iudsedon Numeric
Indicator UAMIANE f #78l Numeric Indicator 89 g uaz f 3477 Build XY Graph Weusmans Vs f
Millisecond Muttiple fhuloRmMiaa Stop Button 1£h numeric control wrwiiwitlatlasdnd  While Loop %1
uﬁﬁﬁmuqum?ﬁwﬂuﬁ;ﬂﬁu &1 RUN iteusmanatiomn - #aRu Front Panel use Block Diagram £8nma
Printer
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Signal
LP Connector DAQ Card
Generator = o
A0 f NI PClI6221
s
Al GND
Rs PZT
. PCI Slot Computer Printer
device o & "
GND

pi8s83 NFARYANMIMARIE MM MARIUNNNTBIUTIAU IR 109817 PZT
'Ak-LPF-use.vi
D:\0-0a axA§§0! sem 2-2549\Aksara LV axA§§0! #\Ak-LPF-use.vi
Last modified on 11/20/2006 at 10:55 AM

Printed on 11/20/2006 at 10:57 AM
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Fk—LPF—use.vi ¥
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Last modified on 11/20/2006 at 10:55 AM
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‘ Abstract

Key words : ferroelectric material

Al

ﬁ'fzLﬁuﬂnq‘lﬂﬁﬁﬁwﬂw#tﬁuﬂ?:{lﬂﬂﬁ (Charge), amnlzzqlnf (Discharge), nseanszualndiy
(Current filtering), 1UscAN&IY (Energy Storage), 4enaeasiNiInTzuansa (DC Current Circuit) iU
naarlitfnssusadl (AC Current Circuit) aanenfu dsusieseasaegns (Ampiifier) iassasTataziulvdi
nesusanliliting (OC Blocking)  usinenlinsusinfinadurnuls Wiuneasfanan (Timing circuit) uss 14k
Fnvszneuindaldigndies (Power factor comrection) miiausmfansssufusond  arsdeusminimses
urefulnfmnisnen  weflsEidnainieniinddAnm wy BaTio, uaz PZT ({hudiu tmAnwinthims
nasey BPF sesdufiulssyinidonlysunnimawdn
F8n1TMenes
1) dmatesiladoniil 8.9.1

Signal -
Generator
c, _
ZA] ?ax R, =390} 1N4001 ,

| W > —

ADC0809 74L5244
R, =30 k2 c, a8k ¢, amsa—= A 1 l
O
~ ET-PC8255
LM555 Card

Computer

J - LA i
Al 8.9.1(n) usmnrdmitasileienaney BPF resifiulszqini Printer
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COMPUTER INTERFACING CINCUIT BOARD BPF TEST of Capacitor
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S Ee £ :
refl +) l -1 s -~ c
Awmlog to digltal 1 ™13 e =
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LASSS
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% o 82 B18 &L 2
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2 i pis|? cillator o
8] cvordr 4 =
Cvol WR
-1 t Computer|
€2z 18 »
ﬂj.-:u.r 1' 23 pr || CENPUTOR BATA AQUISITION SVSTER
= ! STze [Wumber Wewlsion
= T
A

7171 8.9.1(1) uamansdmAzesiiaianaaey BPF 1eafaiiulszqlvi

2) @eulisunsudmiunimeasy BPF (band pass filter) 18efiaiiulszqIin Taeldlisunsu Visual Basic

‘Voltage vs Time Graph

Private Declare Function Inp Lib "inpout32.dil" Alias "Inp32" (ByVal PortAddress As Integer) As Integer

Private Declare Sub Out Lib "inpout32.dil* 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

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 Timeri_Timer()
Picture1.Cls

For | = 20 To 3500 Step 50
Out &H303, &H90

W = Inp(&H300)

d = (255 -W) ‘CULCULATE PLOT

Picture1.PSet (i, (10 * d)), vbRed
Call delay '
Next |
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Labei7.Caption = ((5/255) * W) ' SHOW VOLTAGE

End Sub

Sub delay()

Times = Timer

Do

DoEvents

Loop Untit Timer >= Times + 0.09
End Sub

Properties Window

VERSION 5.00

Begin VB.Form Omijai_BPF
Caption =
CfientHeight =
ClientLeft =
ClientTop =
ClientWidth =
LinkTopic =
ScaleHeight =
ScaleWidth =
StartUpPosition =

"Omjai BPF®

5175
60
450
7590

“Form1”™

5175
7590
3

‘Windows Default



Begin VB.Timer Timert

Interval = 100
Left = 5640
Top = 1440
End

Begin VB.CommandButton Command1

Caption = “Capture”
Height = 495
Left = 2760 -
Tabindex = 1
Top . = 4440
Width = 1215
End
Begin VB.PictureBox Picturet
Height = 2295
Left = 1080
ScaleHeight = 2235
ScaleWidth = 3915
Tablndex = 0
Top = 480
Width = 3975
End
Begin VB.Label Label8
Caption = “Time (s)”
Height = 255
Left = 4440
Tabindex = 9
Top = 3000
Width = 735
End
Begin VB.Label Label7
Height = 255
Left = 3240
Tabindex = 8
Top = 3720

Width = 735
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End

Begin VB.Label Label6
Caption = s
Height‘ = 255
Left = 4200
Tablndex = 7
Top = 3720
Width = 255

End

Begin VB.Label Label5
Caption = “Volt DC”
Height = 255
Left = 2400
Tabindex = 6
Top = ar20
Width = 615

End

Begin VB.Label Label4
Caption = "Voltage (V)"
Height = 255
Left = 120
Tablndex = 5
Top = 120
Width = 855

End

Begin VB.Label Label3
Caption = “5.0”
Height = 255
Left = 600
Tablndex = 4
Top = 360
Width = 375

End

Begin VB.Label Label2
Caption = “2.57

Height = 255
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Left = 800
Tablndex = 3
JOD = 1440
‘L‘Wdth = 375
End
Begin VB.tabel Labell
Caption = v
Height = 255
Left = 600
Tablndex = 2
Top = 2520
Width = 255
End

End
3) Tfuneumninesasiesiie Al
iidesindiadeygnilnfinsenszuslifinusd iy C, use R, #9 GND nazusiwfausnivacitu

R, uaz C, & GND ussAusnguniainmnseausduingi ununfnuﬁd'ui(BPF) azgnsaulataninuies
usedilinszusady (v, ) Wiluusadulnfnszussan (v, C, fmthiinrasussiiliinldirndnniuile
dAnRRIT(E )-naam‘émﬁmﬁnﬁ’m:mm'lﬂﬁﬁ (aflutn 130063800 Hz) AAHFUMUATIY
(X, = 1OC = 1/27C) axuideuuilss urafulnfiniieanain BPF gninkssTonifimefmnaliinge deuseds v
11 1, (11 26} ¥99 ADCOB0S iWeulasunAusinaen (AV) iluusiluidnes (DV) dai 7415244 Uz
ET-PC8255 Card ufiaingrenfiamed

4) flinoaRawefusminam v vs f uusepesome ubadeianinem
HANISNARAY

HAMMAREY BPF sesaifurirzqlnfh Aldanmadeullsunmudmiunmaneu BPF (band pass
fitter) 18 efaifiLlzzqlrfinTae18Tusunsn Visual Basic unmeieq 8.9.2 Juflunsmuammudiniufrewing

. o : X . 2 X
uraduinf L8 (V ve £) nudy disnanintuunsulniaziiduiitudon
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spluamamanss

wandsnseaesfose S AT susc i sunnfiFauiu snansedadFnomaRandlAvans
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Duga, J. J., 1962, Automatic data recording system for semiconductor research, The
review of scientific instruments, 33(3) : 365-369.

Higgins, R. J., 1974, Medium scale minicomputer system for laboratory measurements,
The review of scientific instruments, 45(3) : 371-377.
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intafumudiunurradeesiiiunlsqlnin
. Abstract

The impedance dependence on frequency of capacitor was measured
Key words : capacitor

umj
faufiuszqlnin (capacitor or condenser) FuthifunszqIndh (charge) uazamlszqlnfn

(dischage) Aafurssiivausiin Inﬂaﬁumﬁqnﬁuﬂrquﬂﬂﬂﬂnnwﬁww’uﬁoﬂwmwuamm‘uﬁﬁ
B1&nwEn (dielectrics) Aunane Baumfresiofuirzyininaslufuardiresusdslni AT
nrAnMmeImAnBNA unui‘ﬂuﬁum'mﬁ-nmﬁ'fnﬁuﬂ?:{lﬂﬁﬂ
FEnMMmaRes

FnqamaneasaqUifl 8.10.1 wisviliadynnotninansnszualni | Insiiu RL=10 KE uaz Rs=R
of capacitor 1 F - SunAulAfmnATan VL LAT Vs MNSIAL (e VLs=VL+Vs dused Vs usz Vis 141 Al
UAZ Al't 1849 LP connector tiMu DAQ Card iinasuiowed Aund VL=VLs-Vs; IL=VL/RL; Is=IL; V=Vs; I=Is ;
Z=Viuamnsm Z vs f

Front Panel uaz Block Diagram uamAagL 8.102 DAQ Assistant¥riMeuusdulniA Vs uaz
Vs 31l Amplitude and Leve! Measurements el fism B numsiaduuus Rms Spli Signat i
UsN Vs Uz VLs aananiu dadin Formula ieAuanumndafiume (VL=VLs-Vs I=IL=ls=VL/RL; Z=Vs/ls=V/l)
uamasnBauaudituAianon Numeric Indicator #UseAMaN9N DAQ Assistant i Tone
Measurements [RBTAANA f UARIAIT  #a8 Numeric Indicator #ausadili V uazamsd f andinfi
Build XY Graph \AnusminTm Zvs f Millisecond Multiple \luiaaming  Stop Button L numeric control w1
wifidlaDasing  While Loop v‘uwﬁ'ﬁmuqumm’wwﬁ‘n’"mﬁ'u &1 RUN (louamasitonn &t Front
Panel uay Block Diagram 88N Printer

INPEBANCE VE FREQUENCY MNEASURENENT OF CAPACITOR

ZIENAL GENENATOR LF CONNECTOR J»A0 CARD ConPuUTER Plll'l‘ll:-

2L AlYl (3D oI rcre2zh
VL < 1exokm 1
] Aidl cem)
;[:nr IRT end VaUs? ULsUka-Vai

(riné?) IL=VL/RL= 13} Z=Us/ls

i - - - - -t J . - o
711% 8.10.1 mﬂn‘qnmmnamﬁwmmﬂnﬂmunuﬁ'%unummmmmmnﬂnﬂﬂﬁﬂ
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-Capitor-1 uF-Zvsf-impl.vi
D:\0-0a LV ii3903ADCN " 2@ "-Gé 2 #\Th-Capitor-1 uF-Zvsf-imp1.vi
Last modified on 12/12/2006 at 1:08 PM
Printed on 12/12/2006 at 1:09 PM

Impedance vs Frequency of Capacitor 1 uF
Boolean  iisecond multiple
 ») @)

{ l
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Impedance (Z) Frequency (Hz)
194.795 58.8775
XY Graph Plot0 |~
2000~ ST
175.0—
150.0‘% ]
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-Capitor-1 uF-Zvsf-impl.vi .
E‘?\o-m Lv ifiaccalpCii’ 2@ 02 2 #\Th-Capitor-1 uF-Zvsf-impl.vi
Last modified on 12/12/2006 at 1:08 PM
Printed on 12/12/2006 at 1:09 PM

lmpedané:.e vs Freiué_l;cv of c,gnacito_rn:l. uF |

VL=VLs-Vs '
1=1L=1s=VL/RL
|2=vs/1s=V/1

XY Graph

= £ S
71 8.10.2 Front Panel uaz Block Diagram N LA o L BRI B
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HAMINARDI
ranedamiRumdiiuiumdeesifiniszqindhuaneiqf 8.10.2

RATENUAMINARES
uameimduRuTITUTUA G sesR Ty N i sz gnifin dugunsfonansasussdulndi

spduanmanes

suudenseneRomeiinuausy LabVIEW fnan usnvinBaRumdTTuiuA e afiniee
Int#in
anIgENEs

gede ufiumognt #andinaBidninnsrind MAT AN ansineiand
ST RS ATUN 2548
Http:// www.ni.com, LabVIEW ™ Basic . Introduction Course Manual,
National Instruments Corporation, 1993-2001.
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Abstract

The charge versus frequency of capacitor was measured.
Key words : ferroelectrics
untit

UYL TORTE SRPRUE . G TPVRRY PRRTRPEY PN AT SOPgriemp e ST "Vt Xy IERY Ch L

ssutlasusedulniiumnud Shait Upadhyay (1997) TurlsznsBuide 1idun Basno, am pai-

ndnminfimnatuscgougiine . ssilasnzoinldvgunsnllagiinedin ( dielectric device) umAY
ffunrinmaruginiAsuLArise sz gl
F/MINARRS

i’nqmnaﬂaﬁq;ﬂﬁ 8.11.1 witesindadayoodithsnanszualiia | ussi RL=10 KQ usziudiu
Uszqinfin 24104K  Tusedulrianadan VL uss vs musnsu iile VLs=VL+Vs dausedu Vs uaz VLs 1§ AIO
RAZ Al 982 LP connector 61U DAQ Card ihasuiausef

Front Panel kA Block Diagram USAIATLIA 8.11.2  DAQ Assistant fimwtinfigmusafulidin vs e
VLs thu Absolute value e liflunnn umun® Ampitude and Level Measurements it i fida
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Yunntedailuuniu Rms Spli Signal Fwifiuen Vs LT VLs 8enaaniia VL=VLs-Vs Aon Substract;
IL=VL/RLKt Divider; Is=IL; V=Vs; I=ls 84 V, | usx fadnit Formula efuausndufiumd c=ivamn
wisaAuganr F uuflu pF F2e Muttiply x1000000  uamiAIA g C Wudsedian Numeric Indicator
dauzafillnfinTnann DAQ Assistant ud# Tone Measurements ie3amE f uamenaua f Batl Numeric
Indicator #3Aa IRV unANG f adini Build XY Graph [ABUAMININ Cvs f 1HAT C URS f 1nugm
Anum1913 C vs f K2t Build table AT Table Cvs f Millisecond Muttiple hataa i Stop Button iy
numeric control iwiidiatinaind  While Loop ﬁwﬁqﬁmuqvnwﬁqmuﬁinqﬁu & RUN eusmana

MVHA  RINUA Front Panel uy Biock Diagram 88nM" Printer
1 1 z |
CAPACITANCE V3 FREQUENCY MEASURENMENT OF INDUCTOR
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| £68) :
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] a '
Tz 104X AT omp Va IXC= I/12(3.34)2)C
(rink?) L=C /U 1/2¢3. 14071

71 8.11.1 MsdagamimmsssdmiFumsiafnarag IfntuiuA ez

pacitor-C and f-OX_ vi
D\# 226N MOA? 5»A5IAA SR>COC ‘NEGEA " 25494 # 1\ Th-Capacitor-C and f-ﬁR‘u
Last modified on 12/10/2006 at 9:57 AM
Printed on 12/10/2006 at 9:58 AM

Capacitance vs Frequency of Capacitor

j Vs(V) VLs(V) VL(V)
STOP
1.02874 2.86698 1.8382«

millisecond multiple IL (A)
LY

N 0.00091¢
0 500 1000

Table C vs f of 2A104K

Capacitance (sF) Frequeacy (Hz)

C (uF)
1.27762

Frequency (Hz)
110.205
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UGG A
'h—Capacitor-C and f-OK.vi
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8.12 manaseumsulsianudiiusssuinfussmsudssssiuifuliunanad
o &
wsaamamnlezglnsh
unaa msnagaumsutasaaiiuussuinihessmsulawseutiiuiiuanatives
#19 (Ba, ,Pb, ,XTi,,Zr, ,JO, Manmauiainad
Frequency to voltage and voltage to frequency transformation test of {Ba, ,Pb ,XTi, /Zr, )0,
with computer

safl Wuswsumd

Thongchai Panmatarith

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

Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 80112 Thailand.
Corresponding e-mail : tongchai.p@psu.ac.th

unAnte

#17 (Ba, ,Pb, XTi 2r, ) O, usmannzulnoraiiiuusesiniuszmsuiasusiuinfdunrd
FouhdeaansotnmstidrgndWiiluiaTanoud 1 kHz i 13 kHz fusasuakuamfamef
Abstract

—

The (Ba, ,Pb, XTi 42r, ) O, sample showed frequency to voltage and voltage to frequency transformation.
So, it can be used as frequency sensor in the 1 kHz -13 kHz interval with computer displaying.

Key words : ferroelectrics, frequency sensor

unih

neveBuRumdrnm UM s oA ARt RN MassITRLssrLT Tz RN
saensulasurd s @ Shail Upadhyay (1997) WlsmadwdeKusifou Basno, Fapnpa-
IainesinRimilluncenmaiinng sriisransmit Wingunsadlaidinsin ( dielectric device)

unmraiiumsAnmmaseunsiasmadiuisdsiniussmauisursiiiuiuaed
193812 (Ba, ,Pb, )(Ti, Zr, O, #iuraufiaimad
Fum sinsniussiims

s linmses Ae (Ba, Pb, XTi, .27, JO, UrznevgUnminuuistnuefalanendunandouseflk
e idenlil 8.12.1 uivaemuftieuuseilindlilunees aradnauldld droedds Wewhm
VR 10K misfiafumes LED axfAeuliin @nulirunsanenimdsumnedlinhame weliussdulwdin
sanmaneiv B lunmmmmaseuifieimmusneasiretildendd dunsanliannsiafuses LED &
ussiulnifeenaneeufinmefifhu 5V LED asfin  withussduliieenanaeafamefillu o v LED azéu
mausdulihsenuaneefamedec A& Por{PBL=0 d1wHli 0 V uat Port[PB]:=255 Awfu 5V (3w
Wsunndugnfaenmmeflnbharna e Wirmufiowefannsosnnidefiusdutiihemeandausie



274

usedltiniUR W Hae VR 10 KQ gniiewdiinmien 26 () 169 ADC0809 ursu IR unAy
11BN ADCO809 asimhfwnausefusuaen (AV) ENLIIFUAIAEA (OV) 2987 IC555 Azl Ruan
usapiBonudanadnm 10 189 ADCO809 el IC Fril e uneduRAmEATIA 8 D gndati
7415244 S fidluiWiies (buffer) 1 LED 8 fa smuvideusmsusesiuddmaatiioninn 1847415244
ureRuAimen 8 Om 4TAn D7.06,05,04,02,01,00 iazqnelatiu ET-PC8255 Card Intiunianain A 1eq
18255 ufngneesiadiliTuusu (RAM) mausiulifnnandausedhunesfameasldind
Dv:=Port{PA] WiAnde writein¢ ) 1Wisteauaneinnes DV, AV e f uuss vmnlFuifious (callbrate) el
nesfame P RiEuaa et mnsetu kS onliTas G niiauusiulineneiesride
ﬁ’mmqm‘lﬂﬁ'\L‘H'l'lﬂ'l.mwrﬁ"l]?:nﬂué’oﬂmsﬂm?ﬂnlﬁiqﬁﬂﬁunmﬁumﬂuﬁmmu x k2 wazrensunAuinii
Anmterdeiaafieadesiurand usaiulriassdotlateaudotioudinn 26 () 18 ADC0809 B
AV U DV #arinu 7415244 us ET-PC8255 Card Wity RAM &415usmarin DV 1iae uilng DV 1lu AV #on
Ainda AV:=(6/255)'DV  &eliianern AVUuse iRnAdreastasinliadtyoyn Taumssnumndann
wisatifiadiyg i (frue) uazusefulnihanadenms (AV) Luseraifoweflutog Anivile v AV
fu ftrue Tl @ounsmuszusmannng frue = (AV) St EXCEL {Ftuaumzanufiniutes firue vs AV sily
Tlsunsumununsdn i miLAdTLsun I FinauudnEumaTanATeIsa (frue) AuAgalianisdes
peufiome R Em st Fduinge (measure) thAnfmedlldmnrifonFeufous Wefvfuseuii

- Y ] J - IJ - J LA
azigfaumaliufisudy naslfirFesiamnuinuamnadnurssinrefuas arsiwdosldiduidn

— —

Signal | Sample Opamp1 » Diode 1| ADCOB0O9 i 74L5244
genefator / Op amp 2
5515 ET-PC8255 ——»

Repistor ‘ Capacitor Card Wl
-l I Computer/ -

J b3 1 - jA )
17 8.12.1 udealaazunneneardeusennfunefimiulineuRomef

. ;L o . o . o
Vit fgussuneusssuinflasIfasionldidhoiodin

Program Frequency_Sensor_Testing;
uses crt,

var Lj. x. y. BV  :integer,

AV, f : real;
const PA = $0304;
Pcontrol = $0307,
Begin
clrscr;

port{Pcontrol):= $90C;
gotoxy(23,2): writein( FREQUENCY MEASUREMENT’)
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gotoxy(23,3): writeln(* %
gotoxy(31.8): writeln{" “ NAZIROH SUEREE * *;
for'\'i = 1 to 2560 do
begin
DV ;= pori[PA];
AV := (5/255)*DV;
gotoxy(30,16): writein(’ Analog Voltage ='AV:3:2, 'V);
£=1.4876"exp(0.6261*AV);
gotoxy(28,20): writein(' Mreasured frequency = '.£3:2, 'Hz):
delay100);
end;
end.
HAMIMAREY

ssitlimanes An (Ba, Pb, XTI, Zr, ) O, unz R A 10KQ madiiufrwinema i
ureAA AW MR Ruunifonifl 8122 nanmBruifvurwihera@ialk (measure) funmad
o (frue) UAMIRITUR 8.12.3 Arecmeusue LA E f = 550 kHz
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1 8.12.2 At iRty ume ey
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AL ] -

[ true(kiz)

d : ol el o o - -
7 8.12.3 namauBuuiiussudenuininll (imeasure) UAMUDNE (frue)

—

FarsiRamMINARRl

FeRarnnuamedamsuswuseddlifduautmsBufuaudansmns (8a,,Po, M ,2r, ) O, A
Fumriin WiusasuinihanasenanUAmudssunsfiroadinfmuss dlaveumnudofufzude
AR (firue) FuusIAUINRNRANAENENT (AV) TR98s  TtnmadfifeansAmnAliiaunis
pomdariufindadiulisunnuda R LANENTE AN Te IR (ftrue) U Ao TaEAAN
Witaan¥ (fmeasure) naﬂﬂngf:i'\mmamn'uuﬂmmwﬁttﬂunﬂﬁ'u'lﬂﬁ'] (frequency-to-voltage conversion)
unznsulnauseIniuRa el {voltage-to-frequency conversion) gnrsmnsmi i inr
(frequency sensor) 113ANHOTIMTEAN? AR 1 kHz s 13 kHz t‘l’-:‘h.’uﬁQﬂmqmﬁmﬁnm?ﬂnqnﬁmsv?mm
Primiidugunmiarond  wiethdlrfimueuiilbfeciedimnisanseluan
spuamamanes

a7 (Ba, Pb, (Ti, 2, ) O, aanzavniAmsuLsere sy inuasmaulawseslnin

ponBanrnaiomef  mesnsoR i ithaindaradnuamnsfouniomed
IenmIAeas
Moulson, A.J. and Herbert, J.M., 1990. Electroceramics, Chapman & Hall, London.
Shail Upadhyay. 1997. Preparation and characterization of barium stannate BaSnO,.

J. Mater. Sci. Lett., 16, 1330-1332.
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8.13 mebisafudszqlisinimiddududuniduesildusnnlaingmaniimeusynaa
ANy memassudsingmstidmeusynsunienauiined
Sqﬁes resonance test with computer
sedn Wuduimgnd
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

UNARED
Vnmasnlsingmsniimeusynaudoussafiomed
Abstract

Series resonance was tested with computer .
Key words : RLC Series resonance

i

aseflsfifinminiimiing (ferroelectric ceramics) uamamj'ﬁﬂmm?@sza'lﬂﬁﬂ (capacitive
property) mstlszynftdtesmmeuiildun Faifulrzqnin (capacitor) gunsaimamesusd Nty
H1u (high pass filter) unzgLnTOfiRetira (phase shifter) BaTIO, Wuszeflsdidnsinisnfindunmmnia
weflsidnainussiinlugmeinidfiulrzqRisndiatidnaings Instusefizfisanfimmansmmiuses
?umuﬁ%’:d'lﬂﬁﬁ (electric dipole moment) 1anMRInalavsu (polarization) Firmnaden Fundn Tau
(domain) BaTiO, filmnea¥wrnAnuuumesenalnd (perovskite structure) Truussinfuddeansldrusu
Ifunge uianfitumsinds snansoferonlfanmamadefsdidnsiin (ferroelectric hysteresis ioop)

upaiifunsAnmmmessutingmeniimeusynndnesesiomed
Fun gunsniunsiing

ingemaanamaniil 8.13.1 dmadesidadoyoinidai sinszun | nsehudafum 1.2 kKQ
FowTitnth (ballast) ensfaetihe (Minlzy) Susedlfianadeniaifniesy v Ufumnidiesussdulng
aufatme z = VR + XXX =X :Z=R:Z=Z,:)=I_, uatf =7 funanszuslwiiluadoy
mnﬁqn (.. ForlaAfimef Feulusunsumugummenes
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Program Thanomijit_Series_Resonance_Test_With_Ceramic_Graph;

uses crt, graph;
var

grdrv, grmode, grerror : integer;

H

ch : char;
const PA = $0304;

Pcontrol = $0307;

procedure  axis;

var p.q : integer;
tex : string;

begin
grdrv : = detect ; initgraph{grdrv, grmode, ‘c:\tp\bgr);
setgraphmode(grmode);
line(50,50,50,305); line(50,305,600,305);
line(50,50,600,50); line{600,50,600,305);

settextstyle(defauitfont, horizdir, 0);

for p: =501 600 do

begin

if p mod 32 =0then
begin

line{p+18,295,p+18,305}; str{round{p/32-1).tex);

auttexdxy(p+18,320 tex);
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end,
end;
settextstyle(defaultfont, horizdir, 0);
for q: = 50to 305 do

begin
if @ mod 51 =0 then
begin
line(45,4,55,q) :str{({(305-) mod 5)+1},tex); outtexbay(20,G.tex);
end;
end;

end;

procedure plot;

var i j, x,y.DV : integer;
AV : real;

begin
outtextxy(190,10, ‘RLC SERIES RESONANCE TESTY);
outtextxy(190,18, * %

outtexbay(50,30, 'Voltage (V)’);
outtextxy(540,340, ‘Time (s));
outtextxy(48,303, ™');
begin
port[Pcontrol] : = $90;
for j: =0to0 550 do
begin
DV : = port[PA];
AV : = (5/255)*DV,
X :=j+50; y:=305-DV;
lineto(x.y);
delay(30);
end;
end;
readin;
closegraph;
end;
begin {main}
repeat
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axis;

plot;

cll! : = readkey;

until ord(ch) = 27;
end.
HAMINARBI
nanWislrgiiinne 0.022 pF s fithdugamiiunnsidusaalnngnimd

Ameueynnfusmkakuresiomed uanigifl 6,132 anplwrindledummuiiveasierinda
d’tu:u'zmiﬂﬁﬂeuﬁ¢m'auﬂﬁﬁnau Turnrfnuimdaiduussdamuaimey urilniamnaseuiafy
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u.tqﬁ'u'lﬂﬂﬁnnm‘auﬁfzLﬁuﬂm'Lﬂﬁ'aﬁmtﬁuguuﬁfmnm'lwnm:ﬁ'ﬁﬂé'qLﬁum'mﬁdmmﬂuﬁﬁmau
mmqﬁl.mﬁ'u'lﬂﬂ'mnns‘ﬂuﬂrh;i'u'{uuﬁoanmmulnm1ﬁm’1nﬁuﬁunu'hﬁﬂ«?anmﬂth‘:mn#mwﬁﬁﬂmu
nezusinininadlvasimidnfiulgilmity weiumneiedaiadu
aqiuamennans
?:mudauﬁﬂnﬂuﬁomaﬁa’hﬁumﬁﬂ?mmﬁﬁiaummmuamﬂﬂngmmiﬁﬂnﬂu
1enmeaeds
Buchanan Reiva, C., 1991, Ceramic materials for electronics, second edition, Mercel Dekker Inc.,
New York.
Hitp:/Mmww.Ett.co.th, Manual of ET-PC8255 card, 2005-2007.
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8.14 memaseusnimlszyithnsniindineslstiinainlsvimihidanse
uammmmuﬁqLﬁuﬂszﬂlﬂLﬂw.-mﬁntﬁﬂﬂﬂﬁLﬁna‘:‘n'lﬁﬁwuﬁﬁdauﬁauamﬁe;ﬂﬁ 8.14.1

. 470 WF CAPACITOR CDUPLING TEST_2549
Filter voltage (V) ‘ Filter voltage (U)
&Nﬂﬂ&ﬁmf.mf* L NN RN T e o e
' T L S T e T T T D
a 1 4 +
3 - . a -t
2 T a T
1 T 1 T
l | £ L | L L | !
0 1 2 3 4 j 0 1 2 3 4
Yine (5} — Tine (s)

17U 8.14.1 nammassuiiulrgiiusriindiefsSidnain i winfidenss

(wdhadu v vs t e C ussmwenidu v vs t udad)
8.15 mimdulAdinalasdu-sunididmivmiunlzqlndh
unAn meiadulAsinmlsadu-sunlnihdmiusaiudszqlnd
(The measurement of P-E curve for capacitor)

st Wudinsgnd

Thongchai  Panmatarith

HenliRnw@nding nat RN ansinumesd winedunaeausiund walug avean
90112 Uszinnlny

unAnta
Wimdulkainanlnsdu-aunsinfhdwuiadinlszqlidia
Abstract

P-E curve for capacitor was measured.

"M.Sc. (Solid State Physics), Assoc. Prof., Materiats Physics Laboratory,
Department of Physics, Faculty of Science, Prince of Songkia University, Hat Yai, 90112 Thailand.
Corresponding e-mai : tongchai.p@psu.ac.th
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Anla

auu“ﬁ'nmﬁ'm‘laﬁténn?nﬂ'liﬁ*xﬁmﬁuﬂ?:{lﬂﬁﬂ (capacitor dielectric material) e BT
AZAUNSH"U (energy storage function) 1Aur A ufumulain failaBEnATn fnlsznauntgoulauss
Folszneuinge mafumlninoledls Gerrostectricty) Tu BaTiO, il A.n. 1940 llgnsindaunlsze il
ﬁﬁmﬁ'lnﬁténvﬁm (high dielectric constant capacitor) 'lﬂﬂ')Maﬁﬂﬁnmnmﬁn&mﬁwmmmuﬁ%@d‘lﬂﬂﬂ
Fafiamufgndasiuauauutssasnin (crystal symmetry)  InFefinfisanfieneruuiuresiuons-
%‘26’.14‘“’1 {electric dipole moment) Vinaiinalafuidsduies {spontaneously polarized mrgion) ittvan
Insfufinmadeiundy e domain)  pradintufaesmsdadusiredasnmiliudniaonuign
moumlaum uassRsvesdn Sanlungy BaTio, AlassairanAnuunimesansind Windaunlzqlnth
kUL RNg (ceramic capacitor) e lnrduiiAstue s e mmiurereanisnged  Iasmas
Tn‘%mﬁamﬂﬁ%’uamu’lﬂﬂ'\mqq (high electric field) ufsnnfissthunsings (poling) WuieAT AN
snazAnuuay maiiinenlnefuiclusnienaeresindsmnsoinsnlanaunmsdefisaén
#i7n (ferroelectric hysteresis loop) : B=tH
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'Ak PE loop-OK.vi
D:\D-0a 3=A§E0! sem 2-2549\Aksara LV 3uA§§O? #\Ak-PE loop-OK.vi
Last modified on 11/14/2006 at 9:19 AM
Printed on 11/14/2006 at 9:19 AM
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