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Abstract

The ZnO+NDB,O, . (Ba, PP, }Ti, 27, ) O,. BaSn0O, . (Bay, Sr, JTIO, . PHZr, ., Ti, ,,)O, and
zr, ,Sn, ,Ti, ,O, materials showed frequency response properties. The resistance of ZnO+Nb,0, and
(Ba, ,Pb, )(Tiy ,Zr, ,) O, Materials were a high value and increased with time. The resistance of BaSnO, ,
(Ba,, Sr, ) TIO, . PB(Zr, ¢, Tiy )0, (1) 2nd Zr, Sny,Ti, O, materiais were a high value and were not changing
with time.  The ZnO+Nb,Q, , (Ba, ;Pb, Ty 21, )JO, . BaSNO, , (Ba, Sr, )TiO, , PblZr, ,Ti, )0, (1} and
Pb(Zr, ., Tt, ,,)O, (Il) showed the capacitance dependence on voltage.  The BaSnO, showed the
impedance dependence on temperature. The ZnO+Nb,O,. (Ba, ,Pb, ,{Ti, 27, O, BaSnQ,
(Bay Sr, ) TiO,, PO(Zr, ., Tiy ,)O, (I} and Pb(Zr, i, O, (1) can used as a capacitor in oscillator circuit

Key words : dielectric properly, dielectric material
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Sampie no. Firing temperature Composition formula before Sample phase after firing
firing

1 1200 °C Ba(Ti, ;Cr, )0, BaTiQ,+BaCO,+Ti0,

2 1200°C ZnO+Nb,0, ZnNb,O,

3 800/1200 °C (Ba, ,Pb, ;)(Ti, 2, ,JO. PbTiO,+BaTiO,

4 1200°C BaSnO, BaSn0O,+BaCO0,+Sn0,

5 1200 °C BaTiO,+0.1SrCO, BaTiO,+0.1SrCO,

6 1200 °C BaTiO, BaTiO,

7 1200°C (Ba, 51, ) TIO, (Ba, 8, JTIO,

8 800/1200 °C 52700 21,57y Oy

9 1200°C (ZrMSnMTlo 20, SNO,+Zr 7 Tiy 7550, .0,

10 800/1200 °C PO(Zr, T )05 Pb,{Zr.T)O,

* Temperature increasing rate = 5 °C/min ; Soaking time = 0.5 h
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3. #AMIIARTINMUNIUEIRIE High Resistance Meter
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gaummiumu i (R anrmdnmm bt (p) uazanmnmi i (O) 8987 Basno,
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misait 2 Ak (R) anmémmmndh () uazsamaisiiIngh () Tessn? Basno,
(BaﬂlerB)TIOS * Pb(zrﬂﬂ-nﬂla)os (I) ufs Zrﬂ.?SnU.ZTiD.GOZ

Sampie Resistance (M()) | Rersistivity (MQ.cm) Conductivity (MC).(cm)
BasSnO, 13.154 330.47 0.0302

(Ba, Sr, )TIO, 10.50 0.34 2.92

Pb(Zr, . Ti O, (D | 2.188 x 10° 7.12x 10° 1.4x10°

2r,,8n,,T, 0, 4.950 0.338 2.950
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2. ST A NuERARRENTALABIRNMINAY LCR Meter

dlefznusmsianadniresnRasiinsinens ZnO+Nb,O, , (BayPb, )(Tl,Zr, ) Oy

BaSnO, , (Bay, 51, )TIO, , PO(Zr, Tl O, (1) UNS Zr, ,Sn,Ti, .0, mrimriifiiufyes ZG.CDQ M F i
ATTUAEAARBIRUANNNS
n) ZnO+Nb,O,
Z=180.19"* ; G = 0.9718F " ; C = 0.8848°™ ; D= 0.012(*“ ; Q= '.rzmaaf"m
¥) (Ba, Pby,XTi,Zr,,) Oy
Z = 96.30F°*% ; G = 1.6613f°™™ ; C = 3x10°"™2; D = 0.08501* ™" ; Q = 11.695(*"
n) BaSaO,
Z = 188.14F°% ; G = 0.0027** ; C = 0.577F°2% . D = 0.7054f"™ ; Q = 1.3996
9) (Bay,Sr,JTiO,
Z=519.19F" ; G = 1.6941>® ; C = 120.32"™" ; D = 2.23841° ™% ; Q = 0.4542("™
) PY{ZnoTh J0; (1)
Z = 244 841°%™ : G = 0.00040*® : C = 0.7027f*" ; D = 0.10681**™ ; Q = 9.3484""™
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) Zr,,Sn,,Ti, O,
Z=7.59711""" ; G = 0102 ; C = 10.5141""® ; D = 1.5323F*"*® ; @ = 0.661°"**
sumsrasarfiuiiamaduwuenirdassasnsoiivlrzgnfdeuld we mefufusud
fisanaclusnzficmdiedusansmihhiszgndldvdugnzaimemsesussulniitgeing s
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i imsssslmusirdifausaihhiirgndduifiniry nthlunsessiaamefuazamndau
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AOLTINARRI TG
3. IATEMRBNITIAATINIMUMUEIAIN High Resistance Meter
#17 ZnO+Nb, 0, UST (Ba, Pb, ,)(Ti, Zr, ) O, iammiummsanntuting MQuaziifduTum
VAIRIANME R = -0.0003t"+0.058t+1.1236 UAS R = 0.0024t+1.0676 ANFAL U™y BaSnO, ,
(B2, 5, )TIO, . Pb(Zr, ., Tiy )0, (1) AL Zr, S0, Ti, O, Farnsdnmmusunnuilifadumane s
seeR s TuaNTR IaBdnmdn Azl
4. IATRMRRMTIAAINATURLUSINUNIS PA Meter/DC Voltage Source
Nl SudusRulades ZnO+Nb,O, , (83,,Pb,,MTi,Zr, JO,, BaTIQ +0.1S1CO, .
(Ba, ;Sip )TIO, . P(Zr, ., Tiy )0, (1) WA Pbi(Zr, ,Ti, )0, (1) Aaums
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Abstract

PTC effect in MgCO,+0.015b,0, material with a positive temperature coefficient of resistance () of
4.2 %/°C in the range of 25-65 °C was found in a first time.

Key words : PTC thermistor, PTC effect .
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Abstract

Magnetoimpedance effect was tested in commercial piezoelectric device

Key words : Magnetoimpedance effect
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Abstract

Magnetoelectric effect was tested in commerciat piezoelectric device
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Abstract

Material test system with computer was prepared for measuring the physical quantities such as
voltage, cument, resistance, power, rersistivity and conductivitry.
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MARRUIN

Program Voltage_measurement;

Uses crt;
Var i, DV :integer;
AY : real;
Const PA =$0304;
Pcontrol = $0307;
Begin
Clrser,;
gotoxy(34,2); wrirteln (VOLTAGE MESUREMENT);
gotoxy(34,6); wrirteln {* %
gotoxy(34,2); wrirtein (' "Darunee Chuadsri™ *);




port{Pcontrol):=$90;
for i:=1 to 255 do
Begin
DV = port{PA];
AV := (5/265°DV},
gotoxy(34,20); writeln (‘Voltage = * AV:3:2, ' V'),
delay(10000);
end;

end.

Program Current_measurement;

Uses crt;
Var DV : integer;
AV,R,V,1 :real

Const PA = $0304;
Pcontrol = $0307;
Begin
cirscr;

Port{Pcontroi}.=$90;
R:=10000; {ohm}
gcioxy(32,2); writeln ((CURRENT MESUREMENT');
gotoxy{(32,3); writein (' N
gotoxy(31.6); writein (' "Darunee Chuadsri® *);
forj:= 1t 550 do
Begin
DV := port{PA};
gotoxy(31,10); writein ('Digital Voltlage = *,DV:3);
AV := (5/255)*DV,
V=AY, .
gotoxy(30,12); writein (Analog Voltage = AV:3:2, ' V');
i =VR;
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gotoxy(32,16); writein ("Current ="1:7:5," A’ );
gotoxy(32,20); writeln ("Current = *,i"1000:3:3, ' mA");
delay(10000);

Program Resistance_measurement;
Uses crt;

Var i, j, DV : integer,;
AV,R,RL, Vs, VLs, VL, IL,is  :real;,
ch : char,
const
PA = $0304;
FB = $0305;
Pcontrol = $0307;
Begin
cirser;
Port{Pcontrol] := $90;
RL :=10000; {ohm}
gotoxy (28,2); writein ('RESITANCE MESUREMEMT');
gotaxy (28.3); writein (* Y.
gotoxy (28,8). writeln {* “Darunee Chuadsri”’);
Begin
Por{PB}:=0; {10}
Delay(10),
DV = port{PA};
AV =(5/255)"DV;
Ve =AV: {V}
gotoxy {28,2); writein ('Voltage (Va) ='Vvs:3:2,'V);
port{PB] :=1; {11}
delay(10);
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OV = port{PA};
AV = (5/255)DV;
VLs = AV,
VL = (VLs-Vs);
L = (VLRL);
Is =ik {A}
gotoxy (30,16); writein ('Current (Is) = "Is:3," A');
R := (vs/is);
gotoxy (28,20); writein (‘Resistance (R) = ' R:3:2,' ohm’);
deiay(100);
end;
end;

end.

Tusunsy dndumaiaiddnitmmssidn i Nuedesnerfiomef

Program Power_measurement; N
uses crt;
var i,j.DV :integer;
AV, R,RL, V8, VLs, VL IL.Is, P :real;
Const
PA = $0304;
P8 = $0305;
Pcontrot = $0307;
Begin
chrscr;
Port{Pcontrol] := $90;
RL =3000; {ohm}
gotoxy (30,2); writeln (ELECTRIC POWER MEASUREMENT');
gotoxy (30,3); writein (! %
gotoxy (30,6); writeln (' "Darunee Chuadsei™ '),
Begin

fori:=1t0 285 do
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Begin
Port{PB] :=0; {10}
delay(1000),
DV := pori{PA];
AV =(5/255)"DV,
Vs =AV: {V}
gotoxy (30,8); writeln ('Voltage (Vs)="vs:3:2 V),
portiPB] :=1; {1}

delay({1000);

DV = port{PA};

AV = (5/255)"DV;

Vis = AV,

VL :=(Vis-Vs);

IL =(VLRL);

Is :=IL; {A}

gotoxy (30,10); writein ("Current (Is) =',Is:3,” A);
P:=(Vs'ls); (W}

gotoxy {30,16); writein (‘Electric Power (P) = "P:3.6," W');
gotoxy (30,16); writein (*Electric Power (P} = P*1000:3:3, mW');
delay(10000);

end,

Program Electrical_Resistivity and_Electrical Conductivity measurement;
uses crt;

var LDV : integer;
AV,R, RL, VS, VLs, VL, IL, Is, A, L, Rho, Cond  : real;
Const
PA = $0300;

PB = $0301;



14

Pcontrol = $0303;

Begin
cirscr,
Port[Pcontrol] := $90;
RL = 1000; {ohm}

A = (22/7)%(11.39)"(11.39)(4*1000000);  {m’}
L:=(4.19¥/1000; {m}
gotoxy(16,2); writein (" ELECTRICAL RESISTIVITY AND CONDUCTIVITY MEASUREMENT )
gotoxy(16,3); writein (" %
gotoxy(30,6); writeln (* "Darunee Chuadsri™ *);
Begin
for i ;=1 to 2550 do
Begin

PortiPB]:=0; {10}

deiay(1000);

DV := port{PA]; A

AV = (5/255)'DV;

Vs = AV, {V}

gotoxy (28,8); writein (‘Voltage (Vs) = 'Vs:3:2' V),

port{PB] :=1; {11}

delay(1000);

DV = poniPA];
AV = (5/255)'DV.
Vis = AV,

Vi = (Vis-Vs)
L =(VLRL)
s =1 {A

gotoxy (28,10); writeln (Current (is) = Is:3,’ AY);

R:=(vsis); {ohm} {of the sampie}

gotoxy (25,14); writein (‘Resistance (R) =',R:3:2, ' ohm’);

Rho = R*'AL; (R:=Rho*'UA}

Qotoxy (25,16); writein ('Resistivity (Rho) = ',Rho:3:2,"chm.m’ );



15

Cond := 1/Rho;
gotoxy (23,20); writetn (‘Conductivity (Cond) = ',.Cond:3:6, * 1/ohm.m’ );
. delay(10000); |
end,
end;
~ end.
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Abstract

The thermoeldectric-voltage versus temperature measuring of FeNbO, material was measured with
compnter interfacing system that was constructed in laboratory.

Key words : thermoelectric material, computer interfacing
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MARUIN

Program TTlennoeiecﬁc_VoltageHVersus_TentpetawreaGraph_for_men\noelecmc_mateﬁal;

uses  crt, graph;

var
grdrv, grmode, grerror . integer:;
ch : char,
const
PA = $0304,
P8 = $0305;
Pcontrol = $0307;
procedure axis;
var p.q : integer;
tex : string,
begin
grdev := detect ; initgraph(grdrv, grmode, * C:Mp\bgi');
seigraphmode{gmmode);

setcolor(15); line(50,50,50,305); iine(50,305,575,305);
line($0,50,575:50); #ne(575,50,575,305);



settextstyle{defaultfont, vardir, 0);
for p:=1t025do
begin
line({595-21"p) , 295 , (595-21°p) , 305 ). str(8"p , tex);
outtextxy{21*p+55 . 310, tex);
end;
setcolor{15);  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)*2 tex);
outtextxy(20, g, tex);

end;
end;

end;
procedure piot;
var l,j.x,y,DV0 DVt : integer;

AVO,AV1 V. VT | T :real;

begin

setcolor(3) ; outtextxy(205,11, Voltage vs Temperature Curve’);

setcolon(3) ; outtextxy(205,18," Y

setcolor(5) ; outtextxy(50,30. Thermoelectric voltage (V)');
seicolor(5) ; outtextxy(460,330, Temperature (deg C)');
satcolor(5) ; outtextxy(48,303,' *°);
port{Pcontrol] : = $90;
for i:=1100do
begin
for j:= 0w 550 do
begin
por{PB] := 0; {10}
delay(15);



DVO0 := port{PA];
AV0 ;= (5/255)"DVO;
V= AVQ;
port{PB] : = 1; {11}
delay(15);
DV1 := port[PA];
AV1:=(5/255) * DV1;
VT := AV1;
T = (VT-2.73)/(0.01);
x =round ((525/200) * T + (200 / 525) * 50) ; y: = round{305-(255 / 10)" V);
setcolor(15) ; line(x. y, x, y});
detay(15);
end,
end;
begin {main}
repeat
axis;
plot;
ch := readkey;
until ord(ch) = 27;

end,
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Abstract

The charge dependent on time of commercial capacitor was displayed with computer
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MARUIN
- Program Charge_vs_Time_Graph_of_Sample;
uses crt, graph;
var
grdrv, grmode, gresror : integer;
ch :char;
const PA = $0304;
Pcontrol = $0307;
procedure  axis;
var p.Qq : integer;
tex : string;
begin
grdrv = detect ; initgraph(grdrv, grmode, ‘c:\p\bgi’);
setgraphmode(grmode);
kne{(50,50,50,305); lina(S0,305,600,305); A
line(50,50,600,50); line(600,50,600,305);
settexistyle(defaultfont, horizdir, 0);
for p := 50 to 600 do
begin
if p mod 32 = 0 then
begin
line(p+18,295,p+18,305); striround(p/32-1),tex);
outtextxy(p+ 18,320, tex);
end;
end;

settexdstyle(defaultfont, horizdir, 0);
for q:=501t0 305 do
begin
if q mod 51 = 0 then
begin
fine(45,q.55,q): str{({((305-¢) mod 5)+1)160,tex); outtextxy(20,q.tex);



end,
end;
end,
procedure plot;
var i,j,x,y DV :integer;
AV.V,.C. q > real;
begin

outtextxy(150,10, ‘CHARGE VS TIME GRAPH FOR CHARGE & DISCHARGE TEST') ;
outtextxy(150,18, * )
outtextxy(50,30,'Charge (nC)} ;

cuttextay(540,340,'Time (s)) ;

outtextxy{48.303,")

begin
pori{Pcontrol] := $90;
C:=100; {nF}
for j:= 010550 dc N
begin
DV := pori{PA]J;
AV := (5/255)yDV;
V AV, {v}
q ={CV); (nC}
X = j+50; y ;= 305-round({255/800)*q);
lineto(x.y);
delay(30);
end;
end;
readin;
closegraph;

end;

repeat

axis;

{main}



plot;
ch ;= readkey,
until ord(ch) = 27;

end.
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Abstract

The resistance dependence on time of commerciat capacitor was measured with computer
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Program R&sistance_Tm_Gmph,for_Capacitor;

crt, graph;

grdrv, grmode. grerror  : infeger;

. char;

grdrv = detect ; initgraph{grdrv, grmode, ‘C:\ip\bgi’);
setgraphmode{grmode);
setcolor(15) ; Ine(50,50,50,305); line(50,305,575,305);
ne(50,50,575,50); line(575,50,575,305);
settexstyle{defaultfont, vardir,0};
for p:= 501 600 do
begin .
line(p+18,296,0+18,305); str{round(p/a2-1) , tex);
outtextxy(p+18,320 tex); |
end;
setcolor(15);  settexstyle(defaultfont, horizdir,0);
forq =50 % A5 do
begin
#fqmod 51 =0then
begin
fine(45, q.5, q); str{{((305-q) mod 5)+1)*100,tex);
outtextxy{20, g, tex);



end;
end;

end;
end;
procedure plot ;
var i. ), %, y, DVO, DV1 : integer;

AVC, AV1, R, RL, Vs, VLs, VL, IL, Is : real,

begin

setcolor(3); outtexby(205,11, 'Resistance vs Time Curve’);

setcolor(3); outtexbay(205,18, * )

setcolor(5); outlexbxy(50,30, ‘Ceramic Resistance {(kohm)');
setcolor(5); outtextxy(435,335, 'Time (s)):
setcolor(5); outtextxy(48,303, **');
pori{Pcontrol] := $90;
RL := 3000, {ohm}
for i:= 110 100 do
begin
for j:= 10550 do
begin '

por{PB] = 0; {10}

delay(30);

DV} := pori{PA];

AVD = (5255 DVO;

Vs = AVl v

portfPB} := 1; {1}

delay(30):

DV1 = port[PA);

AV1 = (6/265)'DV1;

Vis = AVY;

VL :=(Vis-Vs),

IL =VURL;

s =1L A



R = (Vs/ls); {ohm}
x:=j+50 : y := round(305-(R/1000)"(255/500));
setcolor(15); fine(x, y, x, y);

delay(30):
end;
end;
end,
begin {main}
repeat
axis;
plot;

ch = readkey,
until ord{ch) = 27;

end.
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HARNIN

Program Thanomjit_Series_Resonance_Test_With_Ceramic_Graph;

uses crt, graph;

var

grdrv, grmode, grerror : integer;

ch | : char;
const PA = $0304;

Pcontrol = $0307;
procedure  axs;

var p.q : integer:

tex : string;

begin
grdev : = detect . initgraph(grdrv, grmode, ‘c:Mp\bgi');
setgraphmode(grmode);
line(50,50,50,305); line{50,305,600,305);
kne(50,50,600,50); line(600,50,600,305);

settextstyle{defaultfont, horizdir, 0},
for p: =50 to 600 do
begin
# p mod 32 =0then
begin
line(p+18,295,p+18,305); str{round(pv32-1),tex);
outtexba{p+18,320,iex);
end;
end;



settextstyle(defaultfont, horizdir, 0);
for g:=50to 305 do
begin
if g mod 51 =0then
begin
line(45,q.55,q) ;str{({((305-q) mod 5)+1).tex); outtexbxy(20.q.tex);
end;
end;
end;
procedure plot;
var i,j,x vy DV :integer;
AV : real;
begin
outtextxy{190,10, 'RLC SERIES RESONANCE TESTY);
outtextxy(190,18, * K

outtexby{£0,30, 'Voltage (V));
outtextxy{540,340, ‘Time (s));
outtextxy(48,303, *');
begin
port{Pcontrol] : = $90;
for j: = 0to 550 do
begin
DV : = port{PA];
AV : = (5/255)'DV;
x :=j+50; y:=305-DV,
lineto(x.y);
delay(30});

readin;
closegraph;



begin {main}
repeat
axis;
plot;
ch ; = readkey;
untit ord(ch) = 27;

end.
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Abstract

Hegting property of MnO,+CoQ material was measured with computer.

Key words : Heating material
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MAKUIN

Program Temperature_vs_Time_of_Heating Graph;
uses crt, graph;

var



grdrv, grmode, grefror, : integer;

ch : char;

pv : inteQer.
Const PA = $0304;

Pcontrol = $0307;
procedure axis;
var p.q . integer;
tex : string:
begin
grdrv := detect; initgraph(grdrv, grmade, ‘C:Mp\bgi’ );
setgraphmode(grmode);
line(50,50,50,305); line(50,305,300,305);
line(50,50,600,50); line(600,50,600,305);
settextstyle(defauitfont, horizdir, 0);
for p:=50 to 600 do
begin
if p mod 110 =0 then
begin
line{p+50,295,p+50,305), str(round(p/110), tex);
outtextxy(p+50, 320, tex);
end,
end;
settexistyle{defauitiort, horizadir, 0);
for q:=50 t© 305 do
bogin
# qmod 51 = 0 then
begin
line(45, q, 55, q); str(({(305-q) mod 5}+1)°20.1ex); outiexbxy(20, g, tex);



var Ljxy DV . integer;
AV VT, T : real;
begin '
outtextxy(150,10, TEMPERATURE VS TIME OF HEATING ELEMENT GRAPH');
outtextxy{150,18, )

outtextxy(50,.30, Temperature (C));
outtextxy(540, 340, ‘Time(min)’);
outtextxy(48, 303, *);
begin
pori{Pcontrol]:=$90;
for j:=0 to 550 do
begin
DV :=pori{PA];
AV =(5/255)"DV;
VT:=AV; "
T:=(VT-2.73)/0.01); N
x :=h50; y :=305-round({(255/100)"T);
lineto(x.y):
dalay(600);
end;
end
readin;

§

ond;

begin {main}

e
plot;

civ=readkey.
unill ord{ch) = 27;
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Abstract

The MnO,+CoO material showed NTC sffect with negative temperature of resistance of -1.35 %/°C in
the range of 36-95 °C. All measurements were done with computerized test system.

Key words : NTC thermistor, computerized test system
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MAKUIN
\
Program Resistance _Temperature_Data;
uses crt, printer;
var
i, j, DVO, DV1, DV2 : integer;
AVO, AV1,AV2, R, RL, Vs, VLs, VL. IL, Is, VT, T :real;
ch : char;
ot _
PA = ;
PB = $0305;
Pcontrol = $0307;
begin
portiPcontrol] = $90;
RL = 3000; {ohm}
begin
clrscr;

gotoxy(24,2); writein{'RESISTANCE VS TEMPERATURE DATA);



gotoxy(24.4); writein{' ThanomjitPhasukjai ');
QOtoxy(24.5); writein{* === )
repeat

i =0

repeat
port{PB] := 0; {io}
delay(30);
DVO = pori{PA];
AVO ;= (5/255)"DV0;
Vs = AVO;
por{PB] := 1; {11}
delay(30);
DV1 := port{PA};
AV1 := (6/255)DV1;
Vis = AVY;
VL = (Vis-Vs):
i = VLRL

R = (vsfis),

gotoxy(7,20) ; writein{‘Resistance = 'R:3:3,‘ohm’);

portP8] := 2; {i2}

WSO):

DV2 = port{PAJ;

AV2 = (5/265)"DV2;

VT =AV2,

T = (VI-273)X0.01):

gotoxy(50,20) ; writein( Temperature = " T:3:2,' C);

writein{ist, °  RESISTANCE TEMPERATURE - °);
writein{ist, * , Y
writein(ist, Resistance = ',R:3:2,’ ohen’, Tempersturs = * T:3:2,C' );
gotoxy(32,24) ; writein{Made in Year 2006);




delay(1000):
jo=iEn
until j = 25500;
ch = readkey;

until ord(ch) = 27;
end;

end.

Program Resistance_Temperature_Graph_for_NTC_thermistor;
Uses  crt, printer, graph;

Var grdrv, grmode, grerror  : integer:;

Ch - char;
Const

PA = $0304;

PB = $0305;

Pcontrol = $03CT;
procedure axis;
var p.q :integer;

Tex : string;

Begin

grdrv := detect;: initgraph(grdrv, gmode, C:\tp\bgi’);
setgraphmode(grmode);
setcolor{15); line(50,50,50.35); line (50,305,575,305):
iine(50,50,575,50); line(575,50,575,305);
settextstyle(defauttfont, vertdir, o);
for p:=1t025do
begin
line((595-21"p),295,(595-21"p),305); str{4*ptex);
outtexbay(21*p+55, 310, tex);
end;
setcolor(15); settexistyle(defauitfont, hortzdir, o);
for g:=50t0 305do



begin
if 9 mod 51 =0then
begin
line(45,q,55.q); str ((((305-q) mod 6)+1)*20, tex);
outtextxy(20,q.tex);
end;
end;
end;
procedure plot;
var i, j. x, y, DVO, DV1, DV2 :integer;
AVo, AV1, AV2, R RL, Vs, VLs, VL, IL, Is, VT, T :real

begin
setcolor(3); outtexbay(205,11,'Resistance vs Temperature Curve’);
setcolor(3); outtexbo(205,18,' )

setcolor(5); outtextxy(50, 30,'Ceramic Resistance (kohm)');
setcolor(5); cuttexibxy(435,335,'Temperature (degC)')
setcolor(5); outtextxy(48,33, **');
portiPcontrol] := $90;
RL := 10000;
for i ==1 to 100 do
begin
for j:= 10550 do
begin
portPE] :=0; {11
delay(30);
DVO := pori{PA];
AVO := (6/255)"DVD;
Vs = AV {V)
port{PB] == 1;
delay(30).
DVt:= port{PA]L;
AV1:= (5/255)*DV1;

N



VLs := AV1,
VL = (VLs-Vs);
IL = VLRL;
Is :=1L; {A}
R :=(Vs/ls); {ohm)
port(PB]: = 2;
delay(30);
DV2 := port[PA];
AV2 = (5/255)"DV2;
VT = AVZ;
T :=(VT-2.73)/0.01);
x = round (525/100)*T+{100/525)*50} y: = round (305-(R/1000)*(255/1000});
setcolor(15); line {x,y,x,y);
delay(100);
end,
end;
end;
begin  {main}
repeat
axis;
plot;
ch = readkey;
untit ord(ch) = 27,
end.
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Abstract

The (Ba, ,Sr,,)TiO, and Ba, ,Pb, KT Zr, JO, samples can filter low and high frequency voltage,
respectively.

Key words : low pass filter, high pass filter
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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;
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:= 50 to 600 do
begin
if p mod 32 =0 then

begin
ine(p+18.295,p+18,305); s(found(/a2-1) Jex);
outtextxy(p+18,320,tex);
end;
end;
settexstyle{(defaultfont, horizdir, 0);
for g:= 50 to 305 do
begin
fqmod 51 =0then
begin
#ine(45,.55,q); se(((305-q) mod 5)+1, tex); outtextxy(20,q, tax);
end;
end;
end;
procedkire plot;
ver  Lj.xy DV :integer
AV : real;
Begin



outtextxy (180,10, FLTERED 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
port{Pcontrol] ;= $90;
forj:=0to 550 do
begin
DV := por{PAL
AV .= (5/255)"DV;
x = j+50; y:= 305-DV;
lineto (x.y);
delay(30);
end;
and;
readin,
closegraph;
end;
begin {main}
repeat
axis;
plot;
ch ;= readkey;

until ord{ch) = 27,
end.
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Abstract

Electric fumace temperature control system with computer was constructed successfully. The inside
maximum furnace temperature was 1100 C° with temperature increasing rate was 8.9 “C/min.

Key words : Electric fumace femperature control system
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NANUIN
. Program Fumace_Temperature_Controller;
uses crt, graph;
var
ch : char,
i, DV : integer;
AV, L Is : real;
Const PA = $0304,
PB = $0305;
Pcontrol = $0307;
begin
portfPcontrol]:=$90;
cirscr;
gotoxy(14,1) ; writein('*FURNACE TEMPERATURE CONTROLLER (25-1200 C) FOR MATERIALS');
gotoxy(14,2) ; writeln(" A )

gotoxy(25.4) ; writein{'Setting Temperature = *,75:3:0');
gotoxy(50,4); writein(' C *);
gotoxy(47 4); readin('Ts")
repeat
gotoxy({33,12); writein(.FURNACE START');
pori{PB].=255;
delay{round(35*((6/100000) T*T-0.0173'T+6.8207))).
sound{900); delay(10); nosound;
gotoxy(29,15); writein{' Reading Temperature’),

DV:= port{PA];

gotaxy(34,17);n writeln('DV = " DV:3%;
AV:= (5/255)*DV;

gotoxy(34,18); writeln('AV = * AV:1:3, V');
1:=314.32"AV+88.664;

gotoxy(34.22); writein{"t =" 1:3:3);
gotoxy(43,22); writein(’ C *);



port{PB]:=0;
delay(600);
sound(9000); detay{10); nosound;
until T>Ts;
for I:= 1 to 1500 do
begin
repeat
gotoxy(33,12); writein{,FURNACE START');
port{PB]:=0;
sound(900); delay{10); nosound;
gotoxy(29,15); writeln('Reading Temperature’);
DV:= portfPA];
gotoxy(34,17);n writein{'DV = ', DV:3);
AV:= (6/255)*DV;
gotoxy(34,18); writeIn('AV = * AV:1:3," V *);
T:=314.32"AV+88.864;
gotoxy(34,22); writeln('T = * T:3:3");
gotoxy{43,22); writein(' C');
port{PB]:=0;
delay(200);
sound(9000); delay(10); nosound;
untif T>Ts-1;
repeat
pori{PBL.=255;
sound(5000); detay(90); nosound;
gotoxy(29,15); writein({'Reading Temperature’);
DV:= port{PA);
gotoxy(34,17):n writelin{'DV = ', DV:37;
AV:= (5/255)"Dv;
Qotoxy(34,18); writein('AV = * AV:1:3" V );
T:=314.32"AV+88.864;
gotoxy({34,22); writeln('T =", T:3:3);



gotoxy(43,22); writein{' C ‘),
detay(200);
until T>Ts;
begin
gotoxy(37,23); writein('Fumace OFF’);
gotoxy({33,24); writein('END’);
delay(5000);
end,

end.
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Wahurrumusugamaiindisesssiimndeu MnO,+Co0 mreaunuesly LM335 huiada
grmgiluseasiivnefilluinruniman qmwﬁ‘nmmrﬁ"lﬁmammuqulﬁmﬁiﬁﬁqﬂmam 50 °C

Abstract
Temperature measurement and control of MnQO,+CoO heating material with computer was

constructed. {M335 was used as temperature sensor and computer used as main controlier. The
sample temperature that was controlied at constant temperature of about 50 °C.

Key words : heating material, temperature cordrol
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Program Heating_Material_Temperature_Controfler;

uses crt, graph;

var
- ¢ch ‘char,
i, j, DV ! integer;
AV, VT, T, is : real;
Const PA = $0300;
PB = $0301;
Pcontrol = $0303; N
begin
port{Pcontrol}:=$90;
clrscr;
gotoxy(14,1) ; writein(HETATING MATERIAL TEMPERATURE CONTROLLER (25-1200 C)');
gotoxy(14,2) ; writein(’ ).

gotoxy(25.4) ; writein('Setting Temperature = " T5:3:0');
gotoxy(50.4); writein(' C °);
gotoxy(47..4); readin('Ts’);
repeat
gotoxy(33,12); writein{ HEATER START);
port{PB):=255;
delay({round(60000):
sound(1000); deiay(10). nosound;
gotoxy(29,15); writein(‘Reading Temperature’);
DV:= port{PA];
Qotoxy(34,17);n writein('DV = ",DV:3");



AV:= (5/255)* DV,
gotoxy(34,18): writein('AV = ' AV:1:3,' V).
VT:=AV,
T:=(VT-2.73)/(0.01);
gotoxy(34,22). writein('T = " T:3:3');
gotoxy(43,22); writein(' C *);
port{PB]:=0;
delay(10000):
sound(10000): delay(10}); nosound;
untit T>Ts;
for I:= 110 1500 do
begin
repeat
potoxy(33,12); writeln(.HEATER START);
port{PB]:=0;
sounc{900); delay(10); nosound;
gotoxy(29,15); writein{'Reading Temperatura’);
DV:= port{PA];
gotoxy(34,17);n writein{'DV =", DV:3);
AV:= (6/255)°DV;
gotoxy(34,18); writein('AV = "AV:1:3,' V'),
VT=AV.
T:={VT-2.73)/(0.01};
gotoxy(34,22); writeln('T =" T:3:3);
gotoxy{43,22); writein(' C ');
delay(5000).
sounc{9000); delay(10); nosound,;
until T<Ts-1;
repeat
port{PB]:=255;
sound(5000); delay(90); nosound;
gotoxy(29,15); writein('Reading Temperature’),



DV:= port[PA],
gotoxy(34,17):n writein{'DV = ' DV:3);
AV:= (5/256)DV:
gotoxy(34,18); writein('AV = " AV: 1:3, V),
VT:=AV,
T:=(VT-2.73)/{0.01);
gotoxy(34,22); writein{T = T:3:3);
gotoxy(43,22); writein(' C );
delay(5000);
until T>Ts;
begin
gotoxy(37.23). writein{ HEATER OFF");
gotoxy(39,24); writeln{'END’);
delay(25000);

end.
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measuremant position was located with stepping motor
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Abstract

Temperature measurement system with stepping motor locating the measuring posmon was
constructed for measuring the temperature at different point above the electric fumnace.

Key words : temperature measurement
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Program Temperature_Measurement_With_Stepping_Motor_Control;

Uses cru:

Var
i j. x, DV, : integer;
AV, VI, Td : real;
Ch : char;

type  AR_datal = amay{1.4] of byte;
AR_data2 = amay{1..20] of byte;

Const
PA1 = $0300.
PA2 = $0304,
Pcontrol = $0303;
Pcontrol2 = $0307;
Datal_out : AR_datal = ($11, $22, $44, $88 ) N
DataZ_out : AR data2 = (0.2,4,6.8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38);
begin
cirscr;
gotoxy (25,1) ; writeln (REMPERATURE MEASURE AND CONTROL);
gotoxy (24,3} ; writein (* 0

pori{Pcontrol] : = $80;
por{Pcontro2): = $90;
forj=1t020do
begin
gotoxy (38,12) ; writein{'START);
port{PA1] :=data2 outff};
d := dataZ_odfj};
goloxy(14,22); writeiln ('Distance = *,d:3:2);
gotoxy(29,22); writein (mm’);
for i:=Y%04do
begin



sound(1000) ; delay (10); nosound;
port[PA1] = data1_out[i];
delay(400);
end;
gotoxy(29,15); writeln{'Reading temperature ');
DV := port{PAZ];
gotoxy(34,17); writein('DV = OV:3,” V7);
AV = (5/255)*DV;
gotoxy(34,18); writein('AB =" ,AV:1:2,' V*);
VT .= AV,
T := (VT-2.73)X0.01);
gotoxy{44,22); writeln (T =, T:3:2);
gotoxy(53,22); writeln {' C');
delay(100);
sound(500C); delay(1);noscund;
end;
goto(39,24); writeln (‘END');
delay(9000);

end.
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with computer
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Abstract

The Sn0,+0.5Cr,0, material showed PTC effect in the 25-90°C range and was a PTC thermistor.
Computer was used for measuring the resistance dependence on temperature of this thermistor.

Key words : PTC thermistor



umin

weffinasfuuy PTC Lﬂuﬁ'fzﬁ'mmuﬁﬁmwuﬁﬂummﬁ:u’}mmzi'iqmuqﬁtﬁu%u YNuIn BaTio,+
LLICET mmqﬁnfnuﬁﬂumul.ﬁ'u%uXu'nm:i'qmuqﬁtﬁ:n%utﬁM'mu?nm'nauwmmmmﬁuﬁLﬁnnmu'l'ﬁ’
daninlinszunininenss mukummidaiiu sidmgnauniiih LM335 Favnaneanansitediin
anTndaguuniilélutag -10°C thioo’c

Jingchang (2002) harlrzinedw iwizun (Y. Mn) co-doped Sr, .Pb,  TiO, thermistors ufaAnn
PTCR effect Reznikov AN inseauangampiintusunsium bihduiunsenausadiuly
Sanlfiimne Mdiriedemunululasiinssisef (Reznikov,1997) Aruwiugn 10.5% ilAlaelfindas
muquqmuqﬁﬁiﬂmnm'l.ﬂd‘ﬁ‘luim‘lﬂmﬂwaﬂﬂupu (microprocesseor-based programmable
temperature controller} &TMFUIMTIWAN (electric fumace) AMMFLNMTENAUWNARTU (laboratory coking) 3Tu
amnroaullsuni (program) fwaeseu (cycle) Midinen 259 il ﬁumuquqmuqﬁﬁ'qﬁnﬁ’e (wall) uae
mulu (inside)

impraiiflunsAmnarudnmiuiigampiteaneRiamefuniniseeufonef
- L4 -
%9 Minsniuazinns

1) SnruF U IuIe? Sn0,+0.5Cr,0, iguminedrisuinimasssdauwies D at display muttimeter
(Fluke 45)

2) Thisznaunsasitianrudmumu i iTuiugumgiiaeen? Sn0,+0.5Cr,0, Weuser ADC0S0S usx
ET-PC8255 Card fiumexfinwef (71 1)

3) @vultunsinemsmefMinhasadmiunsiaarudumlitiFiuiugomgiives PTC Tupl
28t (graph)

4) tleuusaiu Vs i lo usz Vs 1 11 190 ADCOS0S 1 ADCO809 utlnsussdueiinen (AV) huusaiy

Aamen (OV) daimaininef 745244 unz ET-PC8255 Card wmsaimef & Winesiomedimion

VL=VLsVs ; IL=VL/RL ; Is=IL ; R=Vs/ls W LM335 Smpomniilupsusfulafio vT dadn 12 98¢

ADC0809 1§ ADC0809 uusaundusiiann (AV) luunAuddnes (OV) deinnivinef 7405244 uas

ET-PC8256 Card nmeufomef dulineafounefinlsiusedu vi Whiugomgfi T & RUN thusmnnu

Fings: uﬁwﬁqunqﬁtmnauiowafmﬁmuiqmﬁuﬁaqa (Rusz T) uasnrmRvs T

fan s indinlrRvsgrmgfsessaduiidhinn (o) simduneni



+5V I
10£Q / "
K Vis I
M35 | o]
A | Vs
] ]
GND GND  ADCOS09 + 7415244 ET-PC255 Card COMPUTER

R 1 mrlinesfameFiamudnummnindiiigougiine

HANTINAREI

!muMuwmmﬁiqmuqﬁﬁmriauﬁﬂmmnaaﬁqdﬂuﬂnmﬁa Dual display'multimeter 3ifn
R=67MQ srafinfufrswinemuknrmubtin (R) fugomgi (1 1oz Sn0,+0.5Cr,0, uamidsq
2 degnampiiodn smunarmansmriiidady

‘.m Kersnnce ¢ REokanes = Y] TETIRY
13 :
gt
)31 l'.'
i!

o+ I
o $491 YT AL
¥ PEa gt th

i : L 1 1 1 4 [ 1 L \

4 B 0 W B M w 0 B oR® ‘9‘, Q*g)

7 2 mrdiiufrswinsrdmrulnin (R) fugamgd) (1) 28eme Sn0,+0.5Cr,0,



NATIEMHRNTNARDL

mMsANETIM LIS SnO,+0.5Cr,0, fFuduiunsAgampiiau o 26-00°C uan
drarridmuilumefiamefury PTC arsuamsinii PTC mmq*?';mwﬁwmuaﬁu%u'lwnm:ﬁqmugﬁ
FedufnnAnurenmeinnsuddnareuld SunuBidnarouiintifianszualfinasn aan
sl aourdfudidnmeulurenismreanmuuazanucgligidnaseu Siinazauluuoumainmely
InTuasIAReuR L RreuTRTe RN

deAmunuiulrdniguuiresmuknmuiniuinn ) fuges

O=(1RMR,-R J(T,-T )*100 wurinlfAAsums
OL=5.47 %°C (#12 Sn0,+0.5Cr,0, INARDY)
L= 10-100 % C (3914384 Buchanan)
Fnlrdniguugitesrnuimmuiiduinnesssiisdesnihnmulsnemiy wietlsfienuiady
slrngmrel PTC fmunflusausniuan? $n0,+0.5Cr,0, Tetlimefiglawunnriau

#13 SnO,+0.5Cr,0, finmsasmaitsansmhhiurzgnd duwindagugll qunmaiaousy
nszusbiiae? anglinouFeu mmnauﬁfamafniaummnmﬁﬂhiummmuammﬁuﬁ'\umuﬁ"wﬁu
qruunithringnuugi 25-90°C 16

aquuamIananes
17 Sn0O,+0.5Cr,0, awnroussnizingmisal PTC Tuin 25-90°C uazifhunefMamefuuy PTC
L -,
WENATTEIIBY
Buchanan Reiva, C., 1991. Ceramic materials for electronics, second edition, Mercel Dekker inc.,
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Program Resistance_Temperature_Graph_for_PTC_thermistor;
uses crt, graph.

var

grdrv, grmode, gresror : integer;
ch : real;
const
PA = $0304.
PB = $0305;
Pcontrol = $0307;
procedure axis;

var p.q : integer;
tex : string;
begin
grdrv := detect; inRgraph{(grdrv, grmode, ' C:Mp\bgi);
setgraphmode(grmode);
setcolor(15); Kne{50,50,50,305); line(50,305,575,306):
line{50,50,575,50); line(575,50,575,305);
settexistyle(detaultfont, vertdir, 0},
for p:=1to 26do
begin
line((585-21°p), 285, (595-21"p), 305); str{4”p, tex);
outtexixy(21°p+56, 310, tex);
end;
setcolor(15) ; setmdstyle(defaultfont, horizdir, 0);
for q:=50 to 305 do
begin
fgmod 51 =0then
begin
lne(4S, q, 55, q); str((((306-q) mod 5)+1)*10, tex);
outtextxy(20, G, tex);



end;
end;
end;
procedure plot;
var i, j, x, y, DV0, DV1, Dv2 : integer;
AV0Q, AV1, AV2, R, RL, Vs, Vis, VL, IL, Is, VT, T :real;

begin
setcolon(3) ; outtextstyle{205, 11, ‘Resistance vs Temperature Curve’);
setcolor(3) ; outtextstyle(205, 18, %

setcolor(5) ; outtextstyle(50, 30, ‘Ceramic Resistance {Mohm) );
setcolor(5) ; outtexistyle(435, 335, ‘Temperature (degC)’);
setcolor(3) ; outtextstyle(48, 303,™);
port{Pcontrol] :$90;
RL :=1000000; {ohm}
for i:=1 to 100 do
begin
for j:=110 550 do
begin
port{PB}:=0; {10}
deiay(30);
DVO := port{PA];
AVO = (5/255)*DVD;
Vs = AVD; {V}
por{PB] :=1; {11}
delay(30).
V1 = port{PA);
AV = (5/285)'DvY;
Vis = AVY;
VL := {ViLs-Vs);
IL = VURL;
Is =1L {A}
R :=(Vsfis); {ohm}



port{PB] :=2; {12}
delay(30);
DVZ :=port[PA];
AVZ2 =(5/255)*DVZ;
VT = AV2;
T :=(VT-2.73)K0.01);
x:=round((625/100)*T+(100/525)"50); y:=round(305-(R/1000000)*(255/50)).
setcolor(15); line(x, y. x, y);
delay(100);
end;
end,
end;
begin  {main)}
repeat
axis;
piot;
ch := readkey;
until ord(ch) = 27;

end.
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Sample preparation, phase identification and dielectric properties
measurements of Bi,0,+Fe,0,, Bi,0,+Mn0O, and Bi,0,+0.1Y,0,

materials and application in oscillator circuit
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MIBTENANS NITATINFALINAUAEINMINIRLABIANATN
189415 Bi,0,+Fe,0,, 0.58i,0,+MnO,, (Ba,,Sr,.Zn )TiO; Waz
Bi,0,+0.1Y,0, uazn1sszandlulissasadaamnas

Sample preparation, phase identification and dielectric properties
measurements of Bi,O,+Fe,O,, 0.58i,0,+MnO,, (Ba, Sr,.Zn,,)TiO,
and Bi,0,+0.1Y,0, materials and application in oscillator circuit

sede Wufsgnd'  ysun Femfe’  gneon fimTeR’ ues FATml ATadud’
Thongchai Panmatarith’, Nutchana latiirt’, Sypansa Suriyachot’ and Thitirat Srisawat’

'M.Sc. (Solid State Physics), Assoc. Prof., 2F’hysic:s student, Materials Physics Laboratory,

\
Department of Physics, Faculty of Science, Prince of Songida University, Hat Yai, 90112 Thailand.
Corresponding e-mail : tongchai.p@psu.ac.th
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A7 Bi,0,+Fe,0,, 0.58,0,+Mn0O, ust Bi,0,+0.1Y,0, usmmniRnaeuausssenud ansd
AT uinigeeglut MC a2 BiLO +Fe,0,, (Ba, Sr, Zn, JTiO, and Bi,0,+0.1Y,0, usmInnia
“ -~ - . k"J L] -
oAU LU I uasanrai i Adud sy infinlonsesadanined

Abstract
a1 BLO,+Fe,0,, 0.5B,0,+Mn0, and Bi,0,+0.1Y,0, showed frequency response properties. All
samples had high resistance value in M(2 region. Bi,0,+Fe,0,, (Ba,,Sr,,Zn, JTIO, and Bi,0,+0.1Y,0,
shwed capacitance dependence on voltage and can be used as capacitor in osciilator circuit.

Key words : dielectric property, dielectric material
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efinAranTusutinlwiniifameumi 1dooiinelnefufimadeadend Tasu domain)
8aTi0, Hlareatrudnuuumarenalng (perovskite structure) Wiweflriiauinrdesiunnmiming
Pudnuileransereeninswed Fetina Baio, fusdnlupuuuse 5 iy BaTio, + 0.1La,0,,
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Ligin Zhou (1992) Wwilrznadu Wudmaiulszquuuvsnndu sr, 8a, ,TiO, Iannmémnu
Wi ArmdiilaBdnminuasinrsneunegouieRdiiudiuaal Waniyn (1992) Tulrzmaguide 1K
winn Eu,Ti,0, AnmaniAnssuiitmalni Sannrmnnminndn AAlaBdnAnUATATIN AT
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1. MAATEUNIATREN

ssiiuittsisaunnudu & BLO,+Fe,0,, 0.581,0,+MnO, , (Ba,,ST,.Zn, JTIO, WAL
Bi,0,+0.1Y,0, wisutmsfietisingiEmminerlindumsg (standard ceramic techniques) Rautastugl
# 1 (Buchanan,1991) Fnssaimionudusmvearfiszinion Sninnin wrusevesrfaonsnuny
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diffractometer, Philip PW1730) i hdaenmidu Sasumesanndanluinsiines
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2. MEiannutRIReNaIRLARRNASN
invitasilonui 2 mrwdusiisousmaiy nane BLO,+Fe,0, 1) A2 0.58L,0,+MnO, UAT
A BLO,+0.17,0, iinfinefunniens (HP 42638 LCR Meter) Winfanflaziu a1 2, G, Cp, D usz Q
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aumsAan EXCEL

[ ] Sample
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3. MTIAATIHATUIN UGS

dndeciomunii 3 sivdauiisossadun) s BLO,+Fe,0, 9) (Ba,,Sr,.Zn, )TiO, uss
) BLO,+0.1Y,0, Aniimafarikrunmigs (HP 43398 High Resistance Meter) Whdieuflazinems Sn
i iiiesnsioedts (R) Annuamwinmnli () ussanmnastinliii (0)

High Resistance Meter Sample

Electrode
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wienRasinem Aanamnqlni (©) Rufuseiuliin (v) Beunsmiunsiansmunts Cvs V #20 EXCEL
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OC VOLTAGE SOURCE

16055A Test Fixture

-l w Fr . X . -
31.]” 4 NIRIATBIUBINDIAATIAVIUNUUTIAU

5. malgnAlisanulsziifilurereesiaaned

SautusnammaseuAnii 5 arsiuidunildnumadu ) sz Bi,0,+Fe,0, 1) (Ba,,Sr,,Zn, JTIO,
uszh) BLO+0.1Y,0, Heasdalaslntiuamunmnniiitimsfwdn uardufiniszqdmiei sindeyah
Aldsunsmdan EXCEL
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nwcine XRD glumanuan A

M 1 wmﬁmafﬁlﬂm’iwmﬁaa&mmzunm‘mﬂqaﬁuLﬁa

Sample | Firing Composition Sample phase | Thickness | Diameter
no. temperature(°C) | formula before after firing (mm) (mm)
firing
1 800 Bi,0,+Fe,0, Bi,Fe,0, 1.91 13.21
Bi Fe,O,,
BiFeO,
2 500/800 0.5B,0,+Mn0O, Bi,Mn,0,, 350 12.35
Bi,O,
Mn,O,
3 1200 (Ba, Sr, 20, JTIO, | — 4.41 13.95
4 800 Bi,0,+0.1Y,0, BL,O, 1.68 1390
Bi,.YO,,

* Temperature increasing rate = 5 °C/min ; Soaking time = 0.5 h
o o
. mﬂamtﬂm\mwumnmqa

2. mamTinanuinNsesRladRnInAalitnedusaded (LCR Meter)

uameinumesmaiinire lralnainAt LCR Meter 309812 ) BLO,+Fe,0, 1) 0.5BLO,+MnO, Upz
) BLO,+0.1Y,0, Falhun arafufudrswihemnd ) fu Sufuad @) sudiiudiewinead @ fu
araninhii (G) Arudisfusrowirenrad () fu arambiia ©) arwfiniudrswiemud o fu #
Urznauntsgyiits unsarsfiofdrwinanad ) fuinleneunnimm Q) usminiR 7 s
drmnsmilenstesusciubiiuindu Sfumd arsqliih fnlneungdrsssinnns

uAmoan I ussotssneuRtnmilRs Ay
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i 7 earaiaunysmditsinelaBlinedn Zvs £, Gvs £, Cve f, Dvs fusz Qvs §)
18317 n) BLO,+Fe,0, 3) 0.58L,0,+Mn0O, URS A) BLO,+0.1Y,0, Mnfimefuselend



3. HAMTIAATIHAUMUZINIE High Resistance Meter
Fiadarrudmmieen? BLO,+Fs,0, wurhnomdmmu (R) wewarinll usmkpii s oy

ramdnma i (R) aamE s (p) uozanmnmithiih (G) a3t (Ba, 51, Zn, JTIO, uaz
Bi,0,+0.1Y,0, fAAausndlumme 2

6.90 -
| E |
£ 680
2 2
§ 68.70 y = -1E-04x + 0.0101x + 6.5914
2 R =0.982
@ 660 4 =W
& 1 |
8.50 T T T T 1 [
i
0 10 20 30 40 50 60 |
Time(s) |

8 anuimmutiATuTuna et BLO, +Fe.0
,HreU, N

meed 2 i (R aamdmmmriih () unsenmnnhingh () res
T (Ba, Sty 7, JTIO, Uz BLO,+0.1Y,0,

Sample Resistance ({2) | Rersistivity ({2.m) Conductivity ({2".m)"
(Bay 57,,Zn, JTIO, | 1.00x10° 3.484x10° 2.880x10™
BL,O,+0.1Y,0, 1.47x10" 9.820X10° 1.018X10™°

4. mamEiaAmgRRuR LR UNIE PA Meter/DC Voltage Source
leianragiaufuunfuress (n) BLO,+Fe,0, . (1) (Ba, S, Zn, JTIO, URE ()
BLO,+0.1Y,0, mridfeussiuinfuiidy mqinfiedlisdidy Kusmqif o
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3000 -
™y y = 421.54x + 73.356
@ 2000
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3 \
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T T 1 \ T 1
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m e mcn e 1o et o et omom e = e oe o o e = e
g /
§ 200 :
s y =70291x j
8 100 ;
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O 14 L I | T —i
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uns (W) BLO0.1Y,0,
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5. mamnimgnAldimniszylriihlunesressinsined

dlenntreuTnshloyers (n) BL,O,+Fe,0, . (3) (Bay,Sr, Zn, JTIO, UAZ (M) BLO,+0.1Y,0, Wi
wihfdhiaudszy s sensaamed minevramoesfrussiulinfufsuussimuoad
arwiiAmile aq-uﬁ 10
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t(s) Time (us)
n} BiLO,+Fe,0, ) (Ba, Sy 20, JTIO,
Y
! Y
4 re ____,l i ‘0 -
3 | S 30
P o
52 7 & 20
- 2
1 4 ! > 1 0 .
0 T T i ' 00 LI 1
0 10 20 30 0 50 100
tus) ; Time (us)
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AATEMHANITMARES
1. AATRVRAMIATRANITAIREN
s ATanaAn) seanaussame
2. Tiareinemeinanaiiniinesania ladiinninAas LCR Meter
deRmmnusmsinrminiremaRlatiSnA3newas n) Bi,0.+Fe,0, 1) 0.5BL,0,+Mn0, uaz
n) Bi,0,+0.1Y,0, muitanufimufees 2G.C.DQ M f(Z: ML, G: S, C:pF. D: % . Q: %)
TAnuseaafeImHANIT
n) Bi,0,+Fe,0,
z=12517".
G=0.09521>%

c=9.81481 2"

D=0.76841>"®

Q=1.3097¢
1) BLO#MNO,
Z=58.0521 \

G=0.00611">>

C=1.5353f" ">

D=0.6152f """

Q=1.6756>
A) BLO,+0.1Y,0,
2=254.38f>%
G=0.0002in(f)+0.0004
C=0.6521f""""
D=0.03768f "
Q=21.73"%

summmardiudiossdusniduscsunmmnihirzgnndendk vy msisuRumd
firsenurnsfinuifAursmmbhhzgnfdiduginaimmsussfilnfgeiu . My
ihinfhsesssiiidAubmnsfinuiifmaussi i umnhivieemiradse s
iiiaeadurusirmdidusshhhlrgndfiinisy it luemsssissmefuacaniieu
iiswseuseioin meRdmlaneungoRissssilimasuscinineunurmiiddu s
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AouARAT TG
3. nmvnameTanmusumugaRIe High Resistance Meter
a1 () Bi,0,+Fe,0, A nfiiuf R vs t Aananms R=1x10"¢+0.0101§+6.5914 dou
(Ba, 57, Zn, JTIO, LA BL,0,+0.1Y,0, Tmnuknmmindh uetinlsfimus i gainafineunuedse
aoaidl (intie 2) s mioumunmmaiAlagidneiin Anfusmitdneozduiadinlrzylnia
4. AaTvimantsinanuRTuiLUTIR RIS PA MeterDC Voltage Source
m'm{tﬂﬁ'aﬁdﬁuﬁuunﬁulﬂﬁﬁm: (n) BL,O,+Fe,0, . (1) (Ba,,Sr, .Zn, )TIO, URE (M)
Bi,0,+0.1Y,0, st

(n) Bi,O,+Fe,0, 1 C = 421.54V+73.356
(1) (Ba,,Sr,,Zn, )TIO, : C = 147.51V"
(M) BLO+0.1Y,0,  :C=T70201V"

usmviaruansnRladdnrintmanmmithhlsrgnifdusafhnlszqIngia

5. Bimreiramalmgnaldmiiiunlisglnilucersesiawned
Sathmldumdmdiudrsgitfindimsdilunssessissmefufnnsiisanmosfuussiilnin

Wusnenudeofuiidiinlrgdnimd wssvhessarmhhisgnfinnhd ity

i lunareesdsiamef

apluanmanes

17 Bi,0,+Fe,0, . 0.5Bi,0,+MnO, A BLO+0.1Y,0; umrladidinein swnsminhl
drsynifldiflufaiiudrg i lussreesdssned
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dsngnisniRindmantulutasiiind 28i,0,+SrCO,+4TiO,
PTC effect occurring in 2Bi,0,+SrCO,+4TiO, ceramics
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UNANES

Vwnlsngnsal PTC usfountusie 2Bi,0,+SrCO,+4TiO, m;ﬁﬁiuﬂs:ﬁn%qmuqﬁmmmw
Fruvuidhamn (o) tusoegumigi 80-110 °C fisn oL = 37.58 %/C usrgnmgiied 85°C

Abstract

PTC effect was found in 2BL,0,+SrCO,+4TiO, material in the first time.  This sample had a positive

temperature coefficient of resistance ((f) of 37.58 %/°C in the range of 80-110 °C and Curie temperature
was 85 °C.
Key words : PTC thermistor, PTC effect

umi

meRisvefun: PTC dhukknmmitim s nmmaisdulurnsignmilfduiurmn
BaTiO,+ fudn  Mnirdnignmpgiyesnrudmmu (o) Ssndhann s hidssgnifdvathohia
famgit Jingchang (2002) Tutlrzinedu IKffun (Y,Mn) co-doped Sr, .Pb,  TIO, thermistor ufaAnt
Uringmzad PTCR (PTCR effect)

Gnqﬂmﬁtﬂﬁnmhmu#uﬁnmuqﬁnwaw BLO,+SrCO,+TiO,



Tum a1lnsniuaziing

1) witnnasitisousmuily $rCO, 8,0, uas TIO, InnTimaiiassnfnmsyn (Buchanan,1991)
fmnaniminawdunmvesefseion Snimin HITUHIYBS IR IR TAUDLIAT BINIUNITINT MOR
PVA (polyviny! alcohol) uaziinduns e ranieds thneldithéa sadhufeudondnisalantedn
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gt 5 °C/min Fmsen difeumresneinuilodu wnieR 2 Asgamgiintinf 900 °C uaz
5m1nmi'uqmuqﬁxﬂu 5 °Cimin 1ihfisunsltnsietreutedamaies XRD (X-ray diffractometer, Philip
PW1730) Yi¥a T daonmatu Jawuavesadas lulnsiined

2) drqanmasafeqif 1 udaTamubun R) uszgnumai (T) 189873 2B1,0,+S1CO,+4TIO, MM
FrumubominAiimef Iagoumniidemeflunenis tia K ua:m?mﬁwanmﬁ

3) 1uitn R uas T aalumnse dounrmuszusmanniséon EXCEL
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8¢ AN
d .
e eI
gungil

Yringamgil

-l v - -
i 1 mdmazesiiadeiaarnfinmmuscgomgll

HAMTITINARDY

asidlgnrvessousnm 281,0,+S1CO,+4TIO, ANAMIMILN AR Bi,TIO,,, Sr,BIO, , Uss
$18i,11,0,; (Festrinfhnnuesssrenirniven) esiiasusnnuasduhguine 3.43 mm unz 13.22
mm wdAs  rmicine XRD glumamuan .

Al uiugaaniivess 2810, +SICO, ~TIO, fdntnsusmkinif 2 anpl
wrhiilegnmni (N seswmAndu sraknmm (R) mesnidu. summedonu As
R = 0.0179exp(0.0869T) -
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U7 2 Armfirfusrwiesnaiiuarkuues 281,0,+SrCO,+4TIO,
- o+
AATIRURANIINARDY

A eI iguugliRduRasn i umdnddugdnnsn itawsns
nnfisduesssmuinmrmdaviioumsfuiing s BaTio, (Buchanan, 1991) dnlrAndgnumniaes
rrvd iy (@) Tudnwgrungdl 80-110 °C fif @ = 37.58 %/°C (2BLO,+S1CO,+4TiO,) qruuniind 85°C
usies BaTiO, fiAn O = 10-100 %/°C (Buchanan, 1991) WenFruiftfiumenan o yeesrinasesiin
Aninea BaTiO,

Ainanmamanes

rrufinfufrniemaudnorufugomniiveanns 2BL0,+SrCO,+4TIO, flutirdinmsunng
Unngnai PTC  Adimassdidunsfemnlringmsod Pre tussiliduakum
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Magnetoimpedance effect test in Bi,0,+Fe,O,and BLO,+MnO,
materials
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Magnetoimpedance effect test in Bi,O,+Fe,O, and 0.5Bi,0,+MnO,

materials
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naseunmngneniunniiindufuaudiuans BLO,+Fe,0, uar 0.58i,0,4MnO,
Abstract
Magnetoimpedance effect was tested in BLO,+Fe,0O, and 0.5Bi,0,+MnO, materials
Key words : Magnetoimpedance effect
umin

A uiniiRn (OC electric resistance) Tesiufunissqinfalumrgauniilsimiud ud
TumafiRerdnmmlvinsdisdia R srsknmmbibsssssiihn iy o ushamin

x [} 1 1] | J
Fhathrdie A ussruzTswinushumne L ifnfsams
R=0L

A



AT rEWIATINg AN (C) TuRTASTLABIENSEN (€) unmedennn
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soulum i (electric susceptibiiity)
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prftadeatuATIAATIa@N (Crystal symmetry) "lﬂﬁ'uﬂaﬁnﬁm'mﬁnmmwﬁmmtumuﬁ%qq‘
9 (electric dipole moment) 1IN NN l2usdififauies (spontanecusly polarized region) AR THAN
Inyiufimmadeasudundt Tan (domain)  mufuRufrssmsdadasimedaanmilegnasunuiauay
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{ferroelectric hysteresis loop)
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J5n giinsaiuntiing
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WiinAfimesianrzualnii (1) uazundulvin (v) ssans A nBuAunuet () Kougmer z =
1ufin Z uay 8
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Sample [ COM mA

Ul 1 madmnteadiedwiuAnmunngnniunitstuiusudly 8i,0,+Fe,0,
LAZ 0.5Bi,0,+MnO,

HANTIMARED

uammm\auﬂﬂngmmfunnu"'tnﬁuﬁunuﬁnumeblﬂauuaﬂammuu.:.lmﬁnut\'fnﬁan'muﬁ'uuuﬂm
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%19 BL,O,+Fe,0,
iie B = oWbim? =D V=075 mV,1=3.2 pA = Z = 234.38 KQ
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dleB=0Woim? 2 v=096V.1=0.4pA > Z=240MQ
e B#oWoim? D V=088V, 1=03pA D 2 =293 MO

defeumimanimintiudms Sufumidvssrasziinuiudu nmew XRD qlummsuan s,
- (4
AWATEVMHAMTINAREY
o . . .
dieldaunnwivinmuin 2.9 x 107 wo/m® fleulliurinng BLO,+Fe,0, uaz 0.5BL,0,+MnO, WL

BuAusuBifnane usavidhinngrrluniirfunmdfistu mrsuRuliiRAuimn
sunisimBninlinsduaiaidnrseunRrunindly
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Magnetoelectric effect test in BiFeO, and BiMnO, materials
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manageaulsingmsalunniiladidnssn

1uans Bi,0,+Fe,0, uaL 0.58i,0,+MnO,

Magnetoelectric effect test in Bi,O,+Fe,O, and 0.5Bi,0,+MnO,
materials

sede Wudegnt’ yran Bemin’ uas gnenn fiezled’
Thongchai Panmatarith and Nutchana latiirt” and Sypansa Suriyachot’

'M.Sc. (Solid State Physics), Assoc. Prof., 2Physics student, 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

~N
Unassnlngmaniuuniiagifinsiniuans BLO+Fe,0, unz 0.58i,0,+MnO,
Abstract

Magnetoelectric effect was tested in Bi,O,+Fe, 0, and 0.581,0,+Mn0O, materials

Key words : magnetoelectric effect
umh
srteflatiinsiniinding (Femmoelectric ceramics) uamminifessmniiulnein (capacitive property)

mmlszynfdasesmngail Wur faufiilecy v (capacitor) qunsoimmaesussulniwrtigein thigh
pass filter) ua:qﬂnmiﬁamﬂa (phase shifter) BaTiO, diumrideflsdidnatnaniindusssninia

weflsBifnen usivlinminkafnlrzyiiisndladdniings Itflefinfinanfimmenimiuzes
TusrusFesiwiin (electric dipole moment) LG AilEnelni (polarization) Fsmadendundh T



(domain) BaTiO, Hlaraahudnuuvumerenalnd (perovskite structure) Tnunazintudiensdumnn
IR wiRNfumsings (poling) U LABIENAEN (dielectric constant) azifistu maiiin
alnssuialussdissnuseanisindes s ikanaanisinmeslsalinain (feroelectric
hysteresis loop)

Urngmafuuniiisddnein Ae Urnngnsaiselnsdufsussslususissoglusuuwivgn
Ligin Zhou TuuizzmAdu WwFuuiaiulszquunmedu S, Ba, TiO, Sasmminmulnfi (resistivity)
pmaiiladidnmdn (dielectric constant) ussAawlzsneumegouiie (dissipation factor) AR mdRusTuALE
{frequency)

umaadidunsineninngmeiuniladdnsin lusinilisddneinesiing

7an adntaluayisnng

- aly . - - { J ) { [ ] ol
shaderiuiiasunuivinmuungs dnetesdlemunifi 1 Heusnuwindnanwieiude
sunwivinaunag i tilsatimefinarusndndinirswinedaninasssluaneshléfy
Auwivan  arriliinanss An Bi,0,+Fe,0, uas 0.58L,0,+MnO,

N
Sample Multimeter
DC Voltage Power Supply _ -
(—-"'
| ~— B
T B

Scale mVdc
Magnetic coil ~——

1 1 nmasewninngnsaluniliadnainiuans BLO,+Fe,0, UT 0.5BLO,+MnO,

HAMIMARNES

17 BL,0,+Fe,0,

ra gt riRs T ee hnne A s imEniifn +4.1 mv
e leuswimdnitnen 2.9 x 102 wom? mrdirrusnefndiningis -15.2 mv
#17 0.58,0,+MnO,

rrasedndbtinrswiAaivisedususRlbFumnuunlvindie +1.1 mv
dlal¥mnuuivdnitingm 2.9 x 102 Wm? mridireusisdndiniingisn +2.2 mv
neine XRD glumaruan 4.
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Heating property measuring of CuCrO, material with computer
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Cu0+0.5Cr,0,
Temperature-electric power measurement of CuO+0.5Cr,O, heating
material
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add o o =
HUUNENTRTUMATINR 81?2 CuO+0.5Cr,0, fimmuneandssmusunis
T=6x10"P*++0.0048P+25.138 atusamnnssinemuieu

Absiract

Temperature dependent of electric power of Cu0+0.5Cr,0O, materiat was comesponded to
T=6x10"P"++0.0048P+25.138, This sample showed heating behavior

Key words : Heating material
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a7 Wimn¥eu (heating element) iluauLUsMaR W IR LTuns R urfeulda dnamann
28UAMAEN (fumace element) WeRvTuRINAMF MU IHRINLGY aansoutisgunadlimnuieu
n LA - :
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{low voltage power supply)

2) qunzaflimssdeufifinnufnmmgs (highly resistive element) JusamsumssswInF AT usAuge
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fatinredans inufeu ety uns Wi (graphite), TuAtwnBs (Mo), YA (W), N8R (PY),
SiC (1650 °C) usz MoSi, (1500 °C)
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2. meisguupiintuiuisadnriesasiiamadeu Cu0+0.5Cr,0,

Fatnda iR amgiirear CuUO+0.5Cr,0, (T vs P) (311 1)

Fuunzm Tvs P wdesniousnanims

220V 220V 1300V s
— e Transformer U
CuCrO,
Temperature Indicator s
\
\ ...u-.--.-u-ﬂl-.
Thmde

U7 1 metarnddinfiufmomgiiteass CuO+0.5Cr,0,



HAaNMINARES

1) HRNITATINHBUINY

iMavesnionem Ae CuCr0,, CuQ, CuCrO,, Cr,0, rauniButnmnniigs) nmdine XRD alu
MAWIN A
2) usmsingumgiAtuiuidcinhesaslianudeu Cuo+0.5Cr,0,

80 -
a% 60 _/
3
2 a0 p
Q ¥ = BE-07x + 0.0048x + 25,138
2 20
E‘ R’ = 0.984
(ﬂ 0 T T T T 1
0 1000 2000 3000 4000 5000 6000
Supplied electric power (W)

N
1R 2 medaindsiwi et MgTieesns CuO+0.5Cr,0,

ATERHAMINAREY

qoumpiiuiu&Inussn e usgmnitesssimdeu Cu0+0.5Cr,0, finmunenndemu
81M? T=6x107P"++0.0048P+25.138 lardalifniansliuiisdady gnmgilressnsfianiaiiu

splnammansy

entdindll quugiivessmecisfuden m2 Cu0+0.5Cr,0, usmmnimiiarudoy



BNENTEIEE

Buchanan Relva, C., 1991. Ceramic matérials for electronics, second edition, Mercel Dekker Inc.,
New York.
Das Gupta, S. 1996. Heating elements and electrically conducting ceramics. Key Engineering Materials..
122, 279-282.
Mouison, A.J. and Herbent, J.M., 1990. Electroceramics, Chapman & Hall, London.
Reznikov, Y. A., 1997. Programmabile temperature controt in an electric fumnace for laboratory coking
based on a microprocessor controlier. Fuel and Energy Abstracts. 38: 219,



unANN 23

(v ol o - .
METARTIIMUNIUNTUNLUNSIE8INTST NigeZn, . Fe,0, Uns
CuCro, AnpasAned

The resistance dependence on temperature measuring of
NTC thermistor with computer
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The resistance dependence on temperature measuring of
0.85Ni0+0.35Zn0O+Fe,0, materials with computer
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817 0.65NI0+0.35Zn0+Fe,0, uamnnngnalduiibuiidniranigougiivesamusnmud
@usuiian -0.91 %°C tutregamnil 25 8 100 °C meiaiammasifranmaseufsmnnbuensfioned

Abstract

The 0.65NI0+0.35Zn0O+Fe O, material showed NTC effect with negative temperature of resistance of -
0.91 %/C in the range of 25-100 °C. Al measurements were done with computerized test system.

Key words : NTC thermistor, computerized test system
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Program Resistance_Temperature_Graph_for_NTC_thermistor;
Uses  cr, printer, graph;
Var grdrv, grmode, grerror  : integer,

Ch : char,



Const
PA = $0304;
P8 = $0305;
Pcontrol = $0307;
procedure axis;
var p.g : ineger;
Tex : string;
Begin

grdrv ;= detect;: initgraph{grdrv, grmode, C:\tp\bgi');
setgraphmode{grmode};
setcolor(15); line{50,50,50,35); line {50,305,575,305);
line{50,50,575,50); line(575,50,575,305);
seftextstyle{defaultfont, vertdir, o);
for p:=11t025do
begin
line{(595-21"p),295,(595-21"p),305); str{4°p.tex);
outtexby(21°p+56, 310, tex);
end;
setcolor(15); settextstyle(defaultiont, horizdir, 0);
for g:=50t0 305do
begin |
it q mod 51 =0then
begi |
fine{45,4.65.9). sir ((((305-q) mod 6)+1)°20, tex);
Sutlexbay(20,q.%x);

var i.}. x, y, DVO, DV, Dv2
AVo, AVI, AV2Z R RL,. Vs, Vis, VL LR I8, VT, T
begin

: reat;



setcolor(3); outtexbay(205,11,'Resistance vs Temperature Curve');
setcolor(3), outtextxy(205,18," ' )5
setcolor(5); outtextxy(50, 30.'Ceramic Resistance (kohm)'):
setcolor(5); outtexixy{435,335, Temperature (degC)):

setcolor(5); outtexbay(48,33, '),

port{Pcontrol] := $90;

RL := 10000,

for i :=1 to 100 do
begin
for j:=1t0 550 do
begin

port{PB] :=0; {11}
delay(30);
DVO := port{PA];
AV0 := (5/255)*DV0;
Vs = AVOD; {V} N
port{PB} := 1;
delay(30);
DV1:= port{PA];
AV1:= (5/255)'DV1;
VLs = AVY;
VL := (VLs-Vs);
IL :=VURL;
Is := IL; A}
R :=(vs/ls) {ohm}
portPB]: = 2;
delay(30);
DV2 = port{PA];
AV2 = (8255)"Dv2;
VT = AV2;
T =(VI-2.73%(0.01);
x = round (525/100)*T+{100/525)"50) y: = round (305-(R/1000)"(255/1000));



setcolor(15); line (xy.x.y);
delay(100);
end;
end;
end,
begin {main}
repeat
axis;
plot;
ch = readkey:;
until ord{ch) = 27,

end.
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Electric voltage fittering test of Bi,0,+0.1Y,0,and (Ba, Sr,.Zn, ,)TiO,
materials with computer
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Electric voltage filtering test of Bi,0,+0.1Y,0,, Bi,0,+Fe, O, and
(Ba, Sr, ,Zn, ;) TiO, materials with computer
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#19 Bi,0,+0.1Y,0, , BLO,+Fe,0, URE (Ba, Sr,,Zny ) TIO; mmmnmaunﬁ'u’lﬂﬁ'\mqu'n'qedﬂu '.;’1

ENUURZGIHTU AIHRIRY

The Bi,0,+0.1Y,0, . Bi,O,+Fe,0, and (Ba, S¢, 2, ,)TIO, sampies can filter high, low and high
frequency voltage, respectively.

Key words : low pass filter, high pass filter

Faffurqinfiminfifuniszqliiin (charge) uszanlroyinin (discharge) nesanszuauii
(current filtering) LAZANNAITY (energy storage) uBMRATIMAINN (DC current circuit) fiueasinfady
(AC curent circuit) sanannify essiensasaet (amplifier) sorrarineasiulimeels i (de



blocking) ustianllWANadusnly Mlureazaas (timing circuit) wasluidauszneuidalignsies

{power factor cormection)

Shail Upadhyay (1987) Wlsansduiie 1Hisdts BasnO, Tarasdiladidinsinfiaenifiuscgomgi
s anstiasotil 1 vinguneadlafi@ngin (dielectric device)

Henneth (2002) hulszmagaansléRnmguinsainsaauaumsfiting (bandpass fiter) AliAaud

AUEna (center frequency) 44 MHz LAZATNNGNLOL (bandwidth) 6 MHz AmFunsiszyndldliale
WUURAARAR (digital video application)

fifntinu (LPF) 18ean (Ba, Sr, ) TIO, UAENIINTY
ussRinFATigeting (HPF) 189812 (Ba, Pb, )(Ti, Zr, )O, Foumewfawmed

x .
unpaTunsRNIN N Ie UL IR AN

s

an 91lnsnlussisnng

1) wiinufieuans Bi,0,+0.1Y,0, Bi,O,+Fe,0, ust (Ba, Sr, Zn, )TiO, Ianl¥qnmgiinaun 800 °C uax
1200°C mnddy Samnisdugamnildidu 5 °Crmin

2) AmgammaneIRusadiupl® 1n dwfummresndulniarsikarinu (LPF) 184872 Bi,0,+Fe,0,
ua:p]ﬁ 1 ﬁwﬁmmnqmﬁ’u‘lﬂﬁqmwuﬁqmm (HPF) 283817 Bi,0,+0.1Y,0, uat (Ba,,Sr, . Zn, )TiO,

3) Usesnrzunlriiranisdesiufindygnlniuassrussdadnmulnii 120 KQ dwi LPF uas
10 KE2 dmzu HPF 1laTeautinaussduliinasuithuuusdilniime  Sauussdulninign 1o vee
ADCO809 eusussfueunen (AV) ifhiusafuadnes (OV) setimairinef 7415244 ting ET-PCB255
Card dnpenfisnef ulanmamarnid (fisunsodausdulnieg (Vanasenulk Tutamrud 500
Hz fia 500 kHz fignaugiies (257 Taemzueemdunsrmussiulninfn Rounisamuoamnse

AR UABT

4) Winsufmafusmnzidulniii (V) Fufunm @ vuseurnsfimfnfusnteesussiuininudads
fanfdulKmnaesiiant (printer)



Signal generator
i 120 K2
A
Sample
__+
c_
GND
o ADC 0809 ‘ 74L5244 > [,
Computer Printer
LM 555 ET-PC8255 Card
n) mnqmi’u'lﬁﬁ'\muﬁfhﬂw (Low pass filtering testing) 18383 BLO,+Fe O,
. AN
Signal generator Sample
2
10kQ2
+
C —_— *
GND
o ADC 0809 7415244 » -,

LM 555

ET=PC8255 Card

Computer  Printer

%) mmmreaunAltinligithu (high pass fitering testing) 78913 BLO,+0.1Y,0,uss

(Ba, 81y 7n,JTIO,

a1 maaseumansesuseRiviinin (voitage pass fitering testing)
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AT (HPF) 1838 Bi,0,+0.1Y,0, Uz (Ba, Sr,,Zn, )TIO, #idulksrasursdulnininoslu

: i - o - . u
s RUALULLSIAIIDAIN 2n | 21 uRT 2 RNATAL
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 prefussFulnfiAnaiouans Bi,0,+Fe,0, watuussmunslusnsfiudsuuamnubisems
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Program LPF_or_HPF Test,
uses crt, graph;
var
grdrv, grmode, grefror, DV integer;
ch : char,
const PA = $0304,
© Poontrol = $0307;



procedure axis;
var p.q :integer;

tex :string;
begin

grdrv.=detect; initgraph{grdrv, grmoda,'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:= 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);
outtextxy(p+16,320,tex);
end; N
end;

settextstyle(defaultfont, horizdir, 0);
for ;= 50 to 305 do
begin
if g mod 51 = 0 then
begin
Ene(45,q.55.q); str(({305-q) mod 5)+1, tex); outtexbay{20,q, tex);
end;
end;
" end:
procedure piot;
vas Lixy. OV : Inbger.
AV : reaf;
Begin
outtexbxy (180,10, FRTERED VOLTAGE VS TIME GRAPH FOR LPF TEST *);
outtextxy (180,18, * %




end;
begin

outtextxy (50,30, ' Filtered Voltage (V) ');
outtextxy (540,340, Time (s} ')
outtextxy (48,303, **');

begin
port{Pcontrol] := $90;
for j := 0 to 550 do
begin
DV := port{PA];
AV = (5255} DV;
x = j+50; y:= 305DV,
lineto (x.y);
delay(30);
end;
end,
readin;
closegraph;
{main}
repeat
axis;
plot;
ch := readkey;

until ord{ch) = 27;

end.
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Frequency to voltage and voltage to frequency transformation test of
Bi,0,+Fe,O, with computer
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Frequency to voltage and voltage to frequency transformation test
of Bi,O,+Fe,0, with computer
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17 Bi,0,+Fe,0, uamemsutlaerniiduusiultitusemsulssundiliindumad Ao
Feanrmotharlhlzygnfdiduidancnt 1 kHz B9 14 kHz Tusnaaskoonesfones

Abstract

The Bi,O,+Fe,0, sample showed frequency o voltage and voilage to frequency transformation.  So, it
can be used as frequency sensor in the 1 kHz -14 kHz interval with computer displaying.

Key words : ferroelectrics, frequency sensor
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nansBiRumuTsIR IR UAI G s IO AR LURIRMFIN MARSInTLL RNy
uresu I uaznswlssusesulvinuaud  Shai Upadhyay (1997) Wwrznauide 1 #iwdun Basno,
TnrnmatloBidnsinfinmmiuncanamgiinn q arsiisasmilHvieUnsadladidneidn ( dielectric device)
mnmmﬁtﬂum?ﬂnmmmaaaumsuﬂmmwh"Lﬂumﬁu‘lﬂﬁﬂua:mmﬂmuniu’lﬂﬁwLﬂunfnuﬁ
199817 Bi,0,+Fe,0, Arupsuiamef

90 uUnsaluasiinng

winufousraniousnumes Bi,0,+Fe,0, Intigmalimanfindrneg . qruuniinsunfiididu
800 °C Samnniugnmgiveswrndy 5 Cimin

mrildnanes Ae Bi,0,+Fe,0, trznaugiinafsnnilisiauefalateAtsndansefifistonlsn
2 1 wfrmiuiieuuseiilafdnilues amadanidlE Fnedldld deewiud vR 10KQ me
Aaduites LED azuldmdibn Frulusunnne iy ﬂmmmaﬁuiama W liusedubiinearmme s
B dunmmsaeuiRelimrrimnsisendendd fanavinlfanneisfuees LED Susiulrdig
sannaexfomefidu 5V LED axiia withuzsiulwinfesnanassiomefithi 0 v LED svét nomi
urdulnireanuanaesfiomefzliAde PortlPBL=0 &WFL 0 V usx PortfPBI:=255 A 5 v 1Seu
Waunnduwmksnmrmefiinhams delineuiomefrnmosnsieRiurduinianaendouse
usefsln T A Kan VR 10 KO gritewdimen 26 (1) 199 ADC0809  unAlALFHNdn usau
BUINEN ADCOB09 sxvmiuninaussfueinnen (AV) ThiuseRuAanen (V) 29z IC555 sevwifian
unFugfivatudasadm 10 98 ADC0809 FEWY IC fafl Fnamu unRuAdReaunn 8 in gnsatiyg
7415244 Fevnifidhainiief (ouffer) 1 LED 8 dmFeusmuNAUAIRERT TN Y9741 5244
urFuFanen 8 In 3afAe D7.D6.05.04.02,D1,00 Hezgnssrinn ET-PCE255 Card Tntrimumiangin A 189
Ic8255 ufagniiradliuum RAM) mnhussiiinihaneendeuradlilunesfiomeda g
DV:=PortlPA] Wha writein¢ ) Widaauanssrves D, AV vide f 1riae Fmmifudtusm (caiibrate)
e WinmuRomefimnifsnaruila HvruduAdhakdnd oA Tasdmntieuusidlrien
m?mﬁ'xLﬁnﬁmmmiﬁﬂqtﬁhmnafﬁﬂmum%m%u%mmmn'nuﬁ'mwm x k€D uay
sermursiunianasadedinuiitodsrfunnd waahiinimsdonialoaudotieudn 26 (1) ves
ADC0809 tieurins AV iy DV st 7415244 sz ET-PCB255 Card diallu RAM daldusimesin DV e
wilma DV it AV Ranfnda Av:=(5/2565)DV  &st¥unmarn AV 1niee Lﬁumﬁvmmﬁeﬁﬂtﬁﬁmmﬂm
bunﬂﬁmwﬂ%nmﬁaﬁﬂ&n{mwlﬂ*ﬂ (frue) unzussdulnfmnasauans (AV) usspesRomef



TANENTR AR AV ML frue TUEHUNTINUAZUSAIANNTT firue = M(AV) Aot EXCEL (Feuanms
ArnfLTUSTe4 frue vs AV aslulilzunsumaunimsin i mA g sung Aauudngtunag
A MiAEDINda (frue) fuaruBanienesfiome s duvdatéduinia (fmeasure) TiAenesly
Grunrmidienfrudious efduneuiifiassisfunnifufiud uclisdesinanniifunmis

gaupenRnefuasldsrmianfiduiodin

m [ |
Signal Sample Opamp 1 Diode ADCO0B09 | pd 7405244
generator / Op amp 2 4
ET-PCB255 ——p
555
Resistor Capacitor Card |
| ] A
+ ' Computer L

7 1 ufealaezunnmsnsendouseneufinsefindulineiomes
Timwifigmummidmessddiniinla Wenswdoukdhoaiodn

HRANTIMARDL
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AN INE RTINS RIS BLO,+Fe,0, Wit As BiFe,O,, Bi Fe,0,, U8z
BifeO, (ntuimuiFsenninnliwien) mmehe XRD glumaran .
a7 linanes Ae BLO, +Fe,0, uar R AW 10KQ Araaniudsswinasmaiifuusefilwindi
maAnfeuussednii 2 asmmnftudenswherinialk (imeasure) fUATITNG (frue) uamIRs

¢ -
i 3 snrecreuaus AR lusesnud f= 1-14 kHz

b 4

y = 0.6068x - 0.3172x + 1.584 /
10 -
R =0.9749 /
L

0 1 2 3 4 5
Analog voltage (M

f(kHz2)

a2 rrunfufrrimmdifuusddniiidurmBudieusesmns 8,0, +Fe,0,
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ftrue and fmeasure {kHz}

-

1 2 3 4 5 6 7 8

| D firue(kHz) .
}\ |___ I fmeasure(kbz) | |

y b
- id

2ln 3 uamaBrudfirurniwendiiald (fmeasure) umuDiaga (frue) 189877 Bi,0,+Fe,0,
o, «
NATWMHAMINARSY

weiemnusmriansulssussiiliiuunruiinuidaiusudresms Bi,0,+Fe,0, Funru
rlfussiuinianeesmmminisshansiamdiaieunlas u‘j}nﬂuaﬂuﬁ'ﬁuﬁnﬁmmuﬁﬂn
e (frue) FuLNAIRANTIRNATaNANT (AV) 389 TutasponiliideanAnnfihinasns
prufiiufindscullsunnuds  afoufeummumnmerswinennutianiniessds (frue) fu aradiaan
winenk (fmeasure) uaﬂ?'1ng’ht\’nuﬂmmmlmmuﬁtﬂuuﬂﬁ'u'lﬂﬁ'l (frequency-to-voltage
conversion) unzmruLlsusesulnfnuamf (voltage-to-frequency conversion) snssmansotinlihindly
Waimmail (frequency sensor) TRTMEIMIENN? A 1 kHz B4 14 kHz  elilfmeemafeatuns
Urzynianmisseshiminfdugdneofssond wistalrimueniimddacfedinminunsiel/én

anduamaneams

817 BL,O,+Fe,0, fwmniimeutissarniifuussdidniussnsutineuseiuindussdifon
pesfomef  areantovmniAdui i@ (frequency sensor) Huamuaknpasiomes
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MARUIN
Program Frequency_Sensor_Testing:
uses cnt;
var |, j,x, y,DV  :integer;
AV, s real;
const PA  =$0304,
Pcontrol = $0307; N

Begin
clrscr;
port{Pcontrol]:= $90;
gotoxy(23,2): writeln{' FREQUENCY MEASUERMENT),
gotoxy(23,3): writein(" )
gotoxy(31,8): writein{' * NAZIROH SUEREE " ');
for i:=1 10 2550 do
begin
DV = pori{PA];
AV = (5/285)*DV,;
gotoxy(30,16): writein{’ Analog Voltage =‘AV:3:2, 'V);
=1.4876"exp(0.626 1*AV);
gotoxy(28,20): writein{' Mreasured frequency = *£3:2, ' HZ);
deiay100); .
end;
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Temperature-electric power measurement and control of CuCrO,

heating material with computer



UNATIN 26

N19ATLANYUNN1BINITINAMNTAUCUO+0.5Cr,0, Al
ARNNILADRS

Controi of CuO+0.5Cr,O, heating material with computer

pyin Wusiumgnd' uss Fhinv nian
Thongchai Panmatarith and Thitirat Srisawat’

'M.Sc. (Solid State Physics), Assoc. Prof., ’Physics student, Materials Physics l.aboratory,
Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, 90112 Thailand.
Corresponding e-mail : tongchai.p@psu.ac.th

UNANES
AN
Tahrrmmamuguguungindisessiisonden  nemuauacld LM335 duidnquungiusy
raaawefiluinmunuudn qmuqﬂmqm:ﬁﬁmmmuqulﬁm"umﬂmnm 40°C ransiemnm
nouAgraugiissanarimanfeululn 25-100 °C

Abstract
. Temperature measurement and control of heating materiai with computer was constructed. LM335
was used as temperature sensor and computer used as main controlier. The sample temperature that was
controlied at constant temperature of about 40 °C. This system can control heating material temperature in

the 25-100 °C range.

Key words : heating material, temperature control
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IM335 nasid Rl s iiaasFeusslfudduen (varac) Mumiliaulsalnin (transformer)  Reznikov
(1997) WaFnamuaugampintlsunndidanbiainsseef dsmiuldonfummsenininlu
Vienlfjiiints  Kaluyugavaraden (1997) lutrzmegude isnndomunugumgiizemisiincideu

flilsunsuls lanldluinsreulnssinef unslioda RTD (tlemperature dependent resistor) Ciefi (2000) Tu
UszmABAR WeenuuLweuiiinmesuaugnvnfinfiusnmee

& - -
unaAiiunsnmnmsdiaussrouguguugiizens anufausureuiaumef

Tam 2unsaluns s

1. LATRNENT

WILNAIIINAURANTEY CuO+0.5Cr,0, gumpfinmenififu 000°C  SAmmaugumgiives
wuiy 5 °C/min N
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Program Heating_Material_Temperature_Controller;

uses crt, graph;

var
ch
i,j, DV
AV VT, T.Is
Const PA = $0300;
FB = $0301;
Pcontrol = $0303;
begin
port{Pcontrof]:=$90;
clrscr;

: char;
: integer,;

. real;

gotoxy(14,1) ; writein('HETATING MATERIAL TEMPERATURE CONTROLLER {25-1200 CY');

gotoxy(14.2) ; writeln(*

)

gotoxy(25,4) ; writein('Setting Temperature = * Ts:3:0');

gotoxy(50,4); vaitein(' C*);
gotoxy(47 4); readin({'Ts');
repeat

N

gotoxy(33,12); writein{, HEATER START),

port[PB):=255;
delay{round(60000);

sound{1000); deiay(10); nosound;
gotoxy(29,15); writein{'Reading Temperature');

Dv:= pori{PA];

gotoxy(34,17):n writein('DV = *,DV:3");

Av:= (6/256)" DV,

gotoxy(34,18); wiiteinCAV = "AV:1:3, V );

VT:=AV;
T:=(VT-2.73)/0.01);

gotoxy{34,22); writein{T = * T:3:3);
gotoxy(43,22); writein{’ C '),

port{PBE=0:



delay(10000);
sound(10000); delay(10}; nosound;
until T>Ts;
for I:= 1 to 1500 do
begin
repeat
gotoxy(33,12); writein{ HEATER START');
pont{PB]:=0;
sound{900); delay{10); nosound;
gotoxy(29,15); writein{'Reading Temperature’);
DV:= porfPA];
gotoxy(34,17):n writein('DV =, DV:3");
AV:= (5/255)*DV;
goloxy{34,18); writelin('AV = ' AV:1:3,' V );
VT:=AV;
T:=(VT-2.73)/(0.01);
gotoxy(34,22); writein(T = *,7:3:3');
gotoxy(43,22); writein(’ C *);
delay(5000);
sound{9000); delay(10); nosound;
urdil T<Ts-1;
repeat
port{PB):=255;
sound(5000); delay(90); nosound;
gotoxy(29,15); writein('Reading Temperature’),
DV:= port{PA];
gotoxy(34,17):n writein('DV = ', DV:3);
AV:= (5/255)"DV;
potoxy(34,18); writein{'AV = AV:1:3,' V V);
VT:=AV,
T={VT-2.73)}/(0.01);
gotoxy(34,22); writein('T = *.T:3:3);



gotoxy(43,22): writein(’' C °);
delay(5000);
until T>Ts;

begin

gotoxy(37,23); writeIn("HEATER OFF’);

gotoxy(39,24); writeln{’END");

delay(25000);

end.





