Dielectric Relaxation Observed in La Doped Strontium Titanate
Ooooood

E-mail: 9607813@mail.dyu.edu.tw

ABSTRACT
SrTiO3 (STO) is one of the promising high-k materials to replace SiO2 being the insulator layers in the semiconducting
nanodevices. Further more, the dielectric constant is even higher after introducing lanthanum dopant. This research will discuss the
temperature (300 KO 77 K) dependence of complex dielectric permittivity for Sr1?xLaxTiO3 (x = 0.0101 0.07) ceramics at a series
of fixed frequencies (10000 10 MHz). The temperature of dielectric loss peaks risen with increasing field frequency with obey the
Debye Model, and relaxation times can be described by the Arrhenius Law. The activation energies deduced from the Arrhenius law
vary from 0.23 to 0.3 eV. In general, the activation energy increases with increasing concentrations of the La ion. The Cole-Cole
plot of Sr0.98La0.02TiO3 and Sr0.97La0.03TiO3 fit well into a circular arc which represents the materials having a symmetrical
distribution of relaxation times. Fitting the experimental data to Cole-Cole equation show that the angle of the circular arc a is from
0.26 to 0.39.

Keywords : dielectric relaxation ; Sr1?xLaxTiO3 ; activation energy ; Cole-Cole plot
Table of Contents

000000000 0O0000bO00D00DO000O0DO00O0Db00DODWODO0ODOODO0O0DO0ODO0OODO0ODO0ODO
00D00ivDO0O000000000O0DO00D00D000000OvDOO0ODODO0O0ODODO0DODO0ODOODOO0O0OO0Ovi
ooooooOooboOoo0oobOooOoOobDoOoOOviibo0obOoOoOooDooOoOooDoOOooooODOOoOobOxooDoo
ooooooOooboooO0oUooboooOoOoxiooboooo1ipboooooboOoooobooooooOoobooD11200
obooobooooooobooooobobbel3iboooobooboooobboooobobobosbboooDoDO
210000 (Dielectricceramics)J 0000009220 000000000000 0ODO0O0O0O0ODOO 9230000000
OO000000000O0O0000 1224000000000 (losstangent, tand )OO 13250000000000000
00000000 162600000000000000000DO0O0O0O116270ebyel0000OO0OO0O0ODOOOOOO
OO0O0Od1928Coe-Colel OO DOUODODOOODODOOOD2210DO0ODOODOODOO31DOoOooOooOooogoDn
goooboobgobb243200 00000000000 O0ODLDO0O0ODO0DbO0243300b000oboobooboOono
gbooobgog2s3400000000000b00b0bDbO0obO00D2e30b00bObDOoO0obDOoO0bOoObOoDO
0002835100 000000000000000000OD0O283520000000000000000DLD0O0ODODO29
353X-ray0 0000000 0ODO0OO0OOD0ODO3035400000000OGEMODODOODOODO 32355000
OOEbSUo0db0o00oOobOn0nb k3356000 00000000 0ODODODOODOODOOOODODOOO
410 0000000000000 0000b000b3410XRDOODODOOODO0ODOO0OOOODOODOODO364.1.2
EDSO 000000 0O0DO0O0DLO0OD0DOO0ODbOO3¢94200000000000Db0OO0DbUObDbOODbOO4042100000
O000000b0ob0bOobbo0onbD 4422000000000 00000DO0OO00DO0ODODO44423000000000O
00000000000 56424 Cole-Coleplot 00000000 00ODOOGO0D0O0O0O0O0O0ODO0OODOODOOODOO
dooobe70000O000OD0O0DUODDOODUO0ODUODDOO 68

REFERENCES

o000 [ooo,s 0oodooooooooooo0” ooooooooooo,ooeln.o

[2I000,* OO0O0OD0O0DODOOD0OO0OO0O0OOO0O" O0DO00O00oO0oOoooooo,goe4n.o

[3]J. F. Schooley and W. R. Hosler, Phys. Rev. Lett. 12, 474 (1964) [4]T. Mitsui and W. B. Westphal, Phys. Rev. 124, 1354 (1961) [5]S. Ohta, T.
Nomura, H. Ohta, and K. Koumoto, J. Appl. Phys. 97, 034106 (2005) [6]D. W. Johnson, L. E. Cross, and F. A. Hummel, J. Appl. Phys. 41, 2828
(1970) [7]1G. I. Skanavi, I. M. Ksendzov, V. A. Trigubenko, and V. G. Prokhvatilov, Sov. Phys. JETP 6, 250 (1958) [8]T. Y. Tien and L. E. Cross,
Jap. J. Appl. Phys. 6,459 (1967) [0 0O, 0000000000000 OOOO" DODOODOODOODOODOODD,00890.0
[10]j0D00,* 000000000 0O-Bi2ZnNb2090 00" ODOODODOODDOOOOOOOODO,00910.0

[11]Kao and Kwan Chi, “ Dielectric phenomena in solids:with emphasis on physical concepts of electronic processes” .0

[12]000,* OO0O00O0OO8yszooooOosrTriosaoooooooooobOoboboo” booboooOOobDOobobooooo,o



0890 .0
[13]C. Ang, A. S. Bhalla, R. Guo, and L. E. Cross, Appl. Phys. Lett. 76, 1929 (2000) [14]Z. Yu, C. Ang, and L. E. Cross, Appl. Phys. Lett. 74,

3044 (1999) [15] Z. Yu, C. Ang, and L. E. Cross, Phys. Rev. B 62, 228 (2000) [16]0 0 0 ,* OO STiO30 000000 00000000

goooog,oooeed.



