
6 
Referências bibliográficas 

1 Tumelero, M. A. “Desenvolvimento de um Sistema de Medidas de 

Transporte de Carga em Função da Temperatura em Semicondutores”. 

Tese de Mestrado, UFSC, 2010. 

 

2 Ashcroft, N. W.; Mermin N. D. Solid state physics, New York, Holt, 1976.  

 

3 Kittel, C. “Introduction to solid state physics”. 8ª edição, Hoboken, NJ: 

Wiley, 2005. 

 

4 Thesing, L. A. "Estudo das propriedades eletrônicas e estruturais da 

heterojunção dos nanotubos de nitreto de boro e nitreto de alumínio". 

Universidade Federal de Santa Maria, Centro de Ciências Naturais e 

Exatas, 2007. 

 

5 Feng, S.; Chong, X. S.; Shuang, P. W.; Bing, H. L.; Zhen, Z. Z. "Ultraviolet 

photodetectors fabricated from ZnO p-i-n homojunction structures". 

Materials Chemistry and Physics, vol.129, 2011, p. 27-29.  

 

6 Hazra, S. K.; Basu, S. "Hydrogen sensitivity of ZnO p–n homojunctions". 

Sensors and Actuators B, vol. 117, 2006, p.177–182. 

 

7 Zhifeng, S.; Long, Z.; Xiaochuan, X.; Wang, Z.; Hui, W.; Jin, W.; Xin, D. 

"Effect of MgZnO barrier layer on the UV emission of n-ZnO/p-Si". Journal 

of Luminescence, vol.131, 2011, p. 1645-1648. 

 

8 Shu, T. Y.; Min, H. H.; Yang, M. L. "Fabrication of transparent p-NiO/n-

ZnO heterojunction devices for ultraviolet photodetectores". Solid-State 

Electronics, 2011. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 138 

9 Masuko, K.; Ashida, A,; Yoshimura, T.; Fujimura, N. "Electron transport 

properties of Zn0,88Mn0,12O/ZnO modulation-doped heterostructures". J. 

Vac. Sci. Technol. B, vol.27, 2009. 

 

10 Almir, G. “Materiais e processos de fabricação de células fotovoltaicas”. 

Monografia apresentada ao Departamento de Pesquisa da Universidade 

Federal de Lavras, 2006. 

 

11 Dhananjay, J. Nagaraju, S.B. Krupanidhi. "Growth and transport 

properties of CuInSe2/ZnO heterostructure solar cell". Materials Science 

and Engineering B, vol.127, 2006, p. 12-16. 

 

12 Dhananjay, J. Nagaraju, S.B. Krupanidhi. "Temperature dependent 

transport properties of CuInSe2/ZnO heterostructure solar cell". Journal of 

Physics and Chemistry of Solids, vol.67, 2006, p.1636-1642. 

 

13 Nikale, V. M.; Shinde, S. S.; Babar, A. R.; Bhosale, C. H.; Rajpure, K. Y. 

"The n-CdIn2Se4/p-CdTe heterojunction solar cells". Solar Energy, vol.85, 

2011, p. 1336-1342. 

 

14 Lee, J. G.; Oh, T. K.; Kim, B.; Kang, B. K. "Emitter structure of power 

heterojunction bipolar transistor for enhancement of thermal stability". 

Solid-State Electronics, vol. 45, 2001, p.27-33. 

 

15 Bihui, L.; Lijuan, L.; Ting, X.; Xiaoyan, H.; Lu, L.; Jianbo, W.; Yiwen, T. 

“Zn2SnO4-SnO2 heterojunction nanocomposites for dye-sensitized solar 

cells”. Journal of Alloys and Compounds, vol.509, 2011, p.2186-2191. 

 

16 Alferov, Z. I.; Kroemer, H.; Kilby, S. J. The Nobel Prize in Physics, 2000. 

 

17 Einzinger, R. "Grain junction properties of ZnO varistors". Applications of 

Surface Science, vol.3, 1979, p.390-408. 

 

18 Einzinger, R. “Metal oxide varistor action – a homojunction breakdown 

mechanism”. Applications of Surface Science, vol.1, 1978, p.329-340.   

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 139 

19 Furtado, J. G. M. "Correlações entre fenômenos de grão e de contornos 

de grão e o desempenho de cerâmicas varistoras". Universidade Federal 

do Rio de Janeiro, COPPE/UFRJ, 2005. 

 

20 Furtado, J. G. M.; Saléha, L. A.; Serrab, E. T. “Microstructural Evaluation 

of Rare-Earth-Zinc Oxide-Based Varistor Ceramics”. Materials Research, 

vol. 8 (4), 2005, p. 425-429. 

 

21 Russel, J. D.; Halls, D. C.; Leach, C. “Grain boundary SEM conductive 

mode contrast effects in additive free zinc oxide ceramics”. Acta Mater., 

vol.44 (6), 1996, p.2431-2436. 

 

22 Frosch, C. J. “Improved Silicon Carbide Varistors”. Bell Lab. Rec., vol.32, 

1954, p. 336–340. 

 

23 Dienel, H. F. “Silicon Carbide Varistors: Properties and Construction”. Bell 

Lab. Rec., vol.34, 1956, p. 407–411. 

 

24 Loureiro, S. A. “Estudo da sinterização e das propriedades elétricas do 

carbeto de silício visando aplicação como varistor”. Tese de Mestrado, 

COPPE/UFRJ, 2000. 

 

25 Kosman, M. S.; Pettsol’d, E. G. Uch. Zap. Leningr. Gos. Pedagog Inst. Im 

A. I. Gertsena, vol.207, 1961, p. 191.  

 

26 Matsuoka, M.; Masuyama, T.; Ida, Y. “Voltage Nonlinearity of Zinc Oxide 

Ceramics Doped with Alkali-Earth Metal Oxide”. Jpn. J. Appl. Phys., vol.8, 

1969, p. 1275-1276. 

 

27 Matsuoka, M.; Masuyama, T.; Ida. Y. “Non-linear Electrical Properties of 

Zinc Oxide Ceramics”. Supp. J. Jpn. Soc. Appl. Phys., vol.39, 1970, p. 94-

101. 

 

28 Mukae, K. “Zinc Oxide Varistors with Praseodymium Oxide”. Am. Ceram. 

Soc. Bull., vol.66 (9), 1987, p. 1329-1331. 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 140 

29 Mukae, K.; Tsuda, K.; Nagasawa, I. “Non-Ohmic  Properties of ZnO rare-

earth metal oxide-Co3O4 ceramics”. Jpn. J. Appl. Phys., vol.16 (8), 1977, 

p. 1361-1368. 

 

30 Mukae, K.; Nagasawa, I. “Effect of praseodymium oxide and donor 

concentration in the grain boundary region of ZnO varistors”. Adv. In 

Ceramics, vol.7 (1), 1981, p. 331-342.  

 

31 Furtado, J. G. M.; Saléha, L. A.; Serrab, E. T.; Oliveira, G. S. G.; Nóbrega, 

M. S. C. "Microstructural evaluation of rare-earth-zinc oxide-based 

varistor ceramics". Anais do 590 Anual da ABM, São Paulo, Brasil, Ref. 

3991, julho de 2004. 

 

32 Alles, A. B.; Burdick, V. L. “The effect of liquid-phase sintering on the 

properties of Pr6O11-based ZnO varistors”. J. Appl. Phys., vol.70 (11), 

1991, p. 6883-6890. 

 

33 Lagrange, A. “Present and future of zinc oxide varistors”. In: Electronic 

Ceramics, edited by STEELE, B. C. H., Elsevier Applied Science, London, 

UK, 1991, p. 1-27. 

 

34 Verdolin, R. T. “Características de Funcionamento dos Pára-raios” In: 

Fabricação de Pára-raios, CEPEL/ELETROBRÁS, Rio de Janeiro, 1997, 

p. 36-58. 

 

35 Kastrup, O. F. “Aplicação de pára-raios de ZnO em linhas de 

transmissão”. In: Curso sobre Pára-raios de Distribuição, Estação e 

Linhas de Transmissão, CEPEL/ELETROBRÁS, Rio de Janeiro, 1997. 

 

36 Hu, J.; He, J. L.; Long, W. C.; Liu,J. “Temperature dependence of leakage 

currents of ZnO varistors doped with rare-earth oxides”. Journal of the 

American Ceramic Society, vol. 93, 2010, p. 2155-2157. 

 

37 Li, J-I.; Chen, G-H.; Yuan, C-L. “Microstructure and electrical properties of 

rare-earth doped ZnO-based varistor ceramics”. Ceramics International, 

3ª edição, 2013, p. 2231-2237. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 141 

38 Abrishami, M. E.; Kompany, A.; Hosseini, S. M. “Varistor behavior of Mn 

doped ZnO ceramics prepared from nanosized precursors”. J. 

Electroceram, vol. 29, 2012, p. 125-132. 

 

39 Pianaro, S. A.; Bueno, P.R.; Longo, E.; Varela, J. A. "A new SnO2-based 

varistor system". J. Mater. Sci. Lett., vol. 14 (10), 1995, p. 692-694. 

 

40 Mario, C.; Angel, R. M.; Renato, F. C.; Leite, D. R.; Simoes, A. Z.; Bassi, 

W.; Longo, E.; Valera, J. A. “Effect of seed addition on SnO2-based 

varistor fro low voltage application”. Journal of the American Ceramic 

Society, vol. 96, 2013, p. 524-530. 

 

41 Martinez, J. A.; Comel, M. I P.; Hernandes, M. B.; Glot, A. B; Rodriguez, 

E.; Ortiz, L. G. “Effect of Cr2O3 on the microstructure and non-ohmic 

properties of (Co,Sb) doped SnO2 varistors”. Revista Mexicana de Física, 

5ª edição, 2013, p. 6-9. 

 

42 He, J.; Peng, Z.; Fu, Z.; Wang, C.; Fu, X. “Effect of ZnO doping on 

microstructural and electrical properties of SnO2-Ta2O5 based varistors”. 

Journal of Alloys and Compounds, vol. 528, 2012, p. 79-83. 

 

43 . Anastasiou, M. H. J. Lee, C. Leach, R. Freer. “Ceramic varistors based 

on ZnO–SnO2”. Journalof the European Ceramic Society, vol. 24, 2004, p. 

1171–1175. 

 

44 Bernik, S.; Daneu, N. “Characteristics of SnO2-doped ZnO-based varistor 

ceramics”. Journal of the European Ceramic Society, vol. 21, 2001, p. 

1879–1882. 

 

45 Fenga, H.; Penga, Z.; Fub, X.; Fua, Z.; Wanga, C.; Qic, L.; Miaoc, H. 

“Effect of SnO2 doping on microstructural and electrical properties of 

ZnO–Pr6O11 based varistor ceramics”. Journal of Alloys and Compounds, 

vol. 509, 2011, p. 7175–7180. 

 

46 Yongjun, W.; Jinfeng, W.; Hongcun, C.; Weilie, Z.; Peilin, Z.; Huomin, D.; 

Lianyi, Z. “Electrical properties of SnO2–ZnO–Nb2O5 varistor system”. J. 

Phys. D: Appl. Phys., vol. 33, 2000, p. 96–99. 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 142 

47 Sequinel, T.; Tebcherani, S. M.; Andrade, A. V. C.; Silva, J. C. Z.; 

Spagnol, P. D.; Cava, S.; Pianaro, S. A. “Sinterização e caracterização de 

segunda fase em sistemas SnO2-ZnO”. Cerâmica, vol. 51, 2005, p. 269-

273. 

 

48 Pike, E. “Semiconducting Polycrystalline Ceramics”. Materials Science 

and Technology, vol. 11, 1994, p. 731–54. 

 

49 Clarke, D. R. “Varistor Ceramics”. Journal of American Ceramic Society, 

vol. 82 (3), 1999, p. 485-502. 

 

50 Modine, F. A.; Major, R. W. “Zinc Oxide Varistor Time Response”. 

Advances in Varistor Technology, Edited by LEVINSON, L. M., Ceramic 

Transactions, vol.3, The American Ceramic Society, Inc., 1989, p. 176-

185. 

 

51 Baptista, J. L.; Mantas, P. Q. “High Temperature Characterization of 

Electrical Barriers in ZnO Varistors”. Journal of Electralceramics vol. 4 (1), 

2000, p. 215.   

 

52 Gupta, T. K. “Application of Zinc Oxide varistors”. Journal of American 

Ceramic Society, vol.73, n.7, 1990, p. 1817-1840. 

 

53  Porst, A. “Semicondutores”. Ed. Edgard Blücher Ltda., 1976. 

 

54 Mahan, G. D.; Levinson, L. M.; Philipp, H. R. “Theory of conduction in 

ZnO varistors”, J. Appl. Phys., vol.50, 1979, p. 2798-2812.  

 

55 Moulson, A.; Herbert, J. M. “Electroceramics – Materials, Properties and 

Applications”. Chapman & Hall, London, UK, 1995, p. 136-140. 

 

56 Almir, G. “Materiais e processos de fabricação de células fotovoltaicas”. 

Monografia apresentada ao Departamento de Pesquisa da Universidade 

Federal de Lavras, 2006. 

 

57 Pike, G. E. “Electronic Properties of ZnO Varistors: A New Model”. In: 

Grain Boundaries in Semiconductors, edited by LEAMY, H. J.; PIKE, G. 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 143 

E.; SEAGER, C. H. vol.5, 1982, p. 369-380, North-Holland, Amsterdam, 

The Netherlands. 

 

58 Pike, G. E.; Kurz, S. R.; Gourley, P. L.; Philipp, H. R.; Levinson, L. M. 

“Electroluminescence in ZnO Varistors: Evidence for Hole Contribution to 

the Breakdown Mechanism”. J. Appl. Phys., vol. 57 (12), 1985, p. 5512-

5518. 

 

59 Bueno, P. R.; Oliveira, M. M.; Cassia-Santos, M. R.; Longo, E.; 

Tebcherani, S. M.; Varela, J. A. “Varistores à base de SnO2: estado da 

arte e perspectivas”. Cerâmica, vol. 46, 2000, p.299. 

 

60 “Grain boundary phenomena in electronic ceramics”. Advances in 

ceramic, vol. 1. 

 

61 J. L. Franco. “Curso sobre Pára-raios – Aplicação em redes de 

distribuição, subestações e linhas de transmissão”, Franco Engenharia, 

2000, p. 37-51. 

 

62 Oliveira, M. J. “Avaliação do efeito da temperatura ambiente na 

capacidade de absorção de energia em pára-raios de ZnO”, Tese de 

M.Sc., COPPE/UFRJ, Rio de Janeiro, RJ, Brasil, 2004. 

 

63 Greenwood, N. N. "Ionic crystals, lattice defects and nonstoichiometry", 

ButterWorth & Co., Londres, 1970 . 

 

64 Callister, W. D. Jr. “Materials Science and Engineering - An Introduction”, 

4ª edição, John Wiley & Sons, Inc., New York, USA, 1997. 

 

65 Kupchak, L.; Antunes, S. R. M.; Parizotto, M. V.; Tebcherani, S. M.; 

Antunes, A. C. "Determinação da energia de ativação e energia de Gibbs 

para cerâmicas de SnO2". Anais do 48º Congresso Brasileiro de 

Cerâmica, 2004. 

 

66 R.T. DeHoff. “Engineering of Microstructures”. Materials Research, vol. 2 

(3), 1999, p.111-126. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 144 

67 Kuczynski, G. C. “Self-Diffusion in Sintering of Metallic Particles". Trans. 

AIME, n.185 (2), 1949, p. 169-178. 

 

68 Coble, R. L. "Initial Sintering of Alumina and Hematite". Journal of 

American Ceramic Society, vol.41 (2), 1958, p.55-62. 

 

69 Coble, R. L. "Effects of Particle-Size Distribution on Initial-Stage 

Sintering". Journal of American Ceramic Society, vol.56 (9), 1973, p.461-

466. 

 

70 Coble, R. L.; Gupta, T. K. "Sintering and Related Phenomena", Ed. G. C. 

Kuczynski, New York, 1967. 

 

71 Frenkel, J. "Viscous Flow of Crystalline Bodies under Action of Surface 

Tension". J. Phys., vol. 9 (5), 1945, p. 385-391. 

 

72 Ogbugi, L. U. J. T. "Sintering Stress in Alumina: Finite Element Analysis", 

Ceramics International, vol.16, 1990, p. 195-200. 

 

73 Duvigneaud, P. H.; Reinhard, D. "Activated Sintering of Tin Oxide", Sci. 

Ceram. 12, Ed. P. Vincenzini, Ceramurgica s.r.1, 1980, p. 287-292. 

 

74 Furtado, J. G. M.; Nóbrega, M. C. S. "Efeitos do tratamento de 

recozimento sobre as características elétricas de cerâmicas varistoras à 

base de óxido de zinco". Anais do XVI Congresso Brasileiro de 

Engenharia e Ciência de Materiais, Porto Alegre, Brasil, dezembro de 

2004. 

 

75 Lawless, W. N.; Clarck, C. F.; Patton, B. R.; Khan, F. S. “Electrical and 

Thermal Properties of a Varistor at Cryogenic Temperatures”. J. Appl. 

Phys., vol. 64 (8), 1998, p. 4223-4228. 

 

76 Levinson, L. M.; Philipp, H. R. “The Physics of metal oxide varistors”. J. 

Appl. Phys., vol.46 (3),1975, p. 1332-1341. 

 

77 Xua, D.; Shi, L.; Wu, Z.; Zhong, Q.; Wu, X. “Microstructure and electrical 

properties of ZnO–Bi2O3-based varistor ceramics by different sintering 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 145 

processes”. Journal of the European Ceramic Society, vol. 29, 2009, 

p.1789–1794. 

 

78 Brito, F. I. G.; Medeiros, K. F.; Lourenço, J. M. “Um estudo teórico sobre a 

sinterização na metalurgia do pó”. Holos, vol. 3, 2007. 

 

79 Cerri, J. A.; Leite, E. R.; Gouvêa, D.; Longo, E.; Varela, J. A. “Effect of 

cobalt (II) oxide and manganese (IV) oxide on sintering of tin (IV) oxide”. 

Journal of American Ceramic Society, vol. 79 (3), 1996, p. 799-804. 

 

80 Nakamura, Y.; Harada, T.; Kuribara, H.; Kishimoto, A.; Motohira, N.; 

Yanagida, H. “Nonlinear Current-Voltage Characteristics with Negative 

Resistance Observed at ZnO-ZnO Single Contacts”. Journal of American 

Ceramic Society, vol. 82 (11),1999, p. 3069-3074. 

 

81 Haskell, B.; Souris, S.; Helfand, M. A. “Varistor Behavior at Twin 

Boundaries in ZnO”, Journal of American Ceramic Society, vol. 82 (8), 

1999, p. 2106-2110. 

 

82 Nan, C-W; Tschope, A.; Holten, S.; Kliem, H.; Birringer, R. “Grain size-

dependent electrical properties of nanocrystalline ZnO”. J. Appl. Phys., 

vol.85 (11), 1999, p. 7735-7740. 

 

83 Tomlins, G. W.; Routbort, J. L.; Mason, T. O. “Zinc self-diffusion, electrical 

properties, and defect structure of undoped, single crystal zinc oxide”. J. 

Appl. Phys., vol.87 (1), 2000, p. 117-123. 

 

84 Kobayashi, K-I; Wada, O.; Kobayashi, M.; Takada, Y. “Continuous 

Existence of Bismuth at Grain Boundaries of Zinc Oxide Varistor without 

Intergranular Phase”, Journal of American Ceramic Society, vol.81 (8), 

1998, p. 2071-2076. 

 

85 Kittel, C. “Elementary Solid State Physics”. John Wiley & Sons., 1962. 

 

86 Miyoshi, T.; Maeda, K.; Takahashi, K.; Yamazaki, T. “Effects of Dopants 

on the Characteristics of ZnO Varistors” In: Advances in Ceramics, vol.1, 

Grain Boundary Phenomena in Electronic Ceramics, Edited by 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 146 

LEVINSON, L. M., HILL, D., The American Ceramic Society, Ohio, USA, 

1981, p. 309-314. 

 

87 Gupta, T. K. “Effect of Material and Design Parameters on the Life and 

Operating Voltage of a ZnO Varistor”. J. Mater. Res., vol.2 (2), 1987, p. 

231-238. 

 

88 Levinson, L. M.; Philipp, H. R. “AC Properties of Metal-Oxide Varistors”. J. 

Appl. Phys., vol.47 (3), 1976, p. 1117-1122. 

 

89 Castro, M. S.;  Aldao, C. M. "Thermionic, tunnelling, and polarization 

currents in Zinc Oxide varistors". Journal of the European Ceramic 

Society, vol.17, 1997, p.1533-1537. 

 

90 Levinson, L. M.; Philipp, H. R. “High-frequency and high-current studies of 

metal oxide varistors”. J. Appl. Phys., vol.47 (7), 1976, p. 3116-3121. 

 

91 Graciet, M.; Salmon, R.; Flem, G. L.; Hagenmuller, P.; Buchy, F. 

“Physico-Chemical Properties and Conduction Mechanisms in ZnO – 

Based ceramic Varistors”. Nouveau Journal de Chimie, vol.4 (1), 1980, p. 

29-33. 

 

92 Jamnik, J.; Maier, J. “Transport across and along interfaces in ceramics”. 

Current Opinion in Solid State & Materials Science (2), 1997, p. 600-603. 

 

93 Einzinger, R. “Metal oxide varistor action – a homojunction breakdown 

mechanism”. Applications of Surface Science, vol.1,1978, p.329-340. 

 

94 Kazuo, M.; Kouichi, T.; Ikuo, N. "Non-ohmic properties of ZnO-rare earth 

metal oxide-Co3O4 ceramics", Japanese Journal of Applied Physics, 

vol.16, 1977, p.1361-1368. 

 

95 Emtage, P. R. "Statistics and grain size in zinc oxide varistors", Journal of 

-Applied Physics, vol.50, 1979, p.6833-6837. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 147 

96 Nan, C. W.; Clarke, D. R. "Effect of variations in grain size and grain 

boundary barrier heights on the current-voltage characteristics of ZnO 

varistors". J. Am. Ceram. Soc., vol.79, 1996, p.3185-3192. 

 

97 Liu, B-C, Liu, C-H; Fu, Z-X. “Effects do grain boundary barrier in ZnO/Si 

heterostructure”. Chin. Phys. Lett., vol.26 (11), 2009, p.117101. 

 

98 Fei, F.; Changle, C.; Bingcheng, L.; Kexin, J. “The electric transport 

properties of L-doped ZnO/BiFeO3/ITO glass heterostructure”. Journal of 

Applied Physics, vol.109, 2011, p.03716. 

 

99 Tao, M.; Ai, B.; Dorlanne, O.; Loubiere, A. "Different single junctions 

within a ZnO varistor". J. Appl. Phys., vol.61, 1987, p.1562-1567. 

 

100 Hsin, W.; Walter, A. S.; James, F. C. "Averaging effect on current-voltage 

characteristics of ZnO varistors". Jpn. J. Appl. Phys., vol.34, 1995, 

p.2352-2358. 

 

101 ABB – Asea Brown Bovery. Apostila: Curso de pára-raios. 1998. 

 

102 Jamnik, J.; Maier, J. “Transport across and along interfaces in ceramics”. 

Current Opinion in Solid State & Materials Science, vol.2, 1997, p.600-

603. 

 

103 Mahan, G. D.; Levinson, L. M.; Philipp, H. R. “Single grain studies of ZnO 

varistors-Theory and experiment”. App. Phys. Lett., vol. 33, 1978, p.830-

832. 

 

104 Pearton, S. J.; Norton, D. P.; Ip, K.; Heo, Y. W.; Steiner,T. “Recent 

Progress in processing and properties of ZnO”. Progress in Materials 

Science (50), 2005, p. 293 -3405. 

 

105 Cotton, F. A.; Wilkimson, G.; Gaus, P. L. “Basic Inorganic Chemistry”, 

third edition, John Wiley & Sons, Inc., 1995, p. 125-143. 

 

106 Daniela, R.L. “Caracterização elétrica e microestrutural de cerâmicas 

varistoras de baixa tensão à base de (Sn1-xTix)O2 e SnO2 dopadas com 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 148 

CoO e Nb2O5”. Tese apresentada ao Instituto de Química da 

Universidade Estadual Paulista “Julio de Mesquita Filho”, 2007. 

 

107 Mahan, G. D.; Levinson, L. M.; Philipp, H. R. “Single grain studies of ZnO 

varistors-Theory and experiment”. App. Phys. Lett., vol. 33, 1978, p.830-

832. 

 

108 Pike, G. "Breakdown in ZnO varistors by high power electrical pulses". 

Sandia Report, Sandia National Laboratories, EUA, 2001. 

 

109 Chun-Y; Shinozaki, K.; Mizutani, N. “Formation of Varistor Characteristics 

by the Grain-Boundary Penetration of ZnO-PrOx Liquid into ZnO 

Ceramics”. J. Am. Ceram. Soc., vol.82 (11), 1999, p. 3065-3068. 

 

110 Metz, R.; Delalu, H.; Vignalou, J. R.; Achard, N.; Elkhatib, M. “Electrical 

properties of varistors in relation to their true bismuth composition after 

sintering”. Materials Chemistry and Physics, vol. 63, 2000, p. 157–162. 

 

111 Alles, A. B.; Puskas, R.; Callahan, G.; Burdick, V. L. “Compositional 

Effects on the Liquid-Phase Sintering of Praseodymium Oxide-Based Zinc 

Oxide Varistors”. J. Am. Ceram. Soc., vol.76 (8), 1993, p. 2098-2102. 

 

112 Clarke, D. R. “Grain Boundary Segregation in a Commercial ZnO-Baesd 

Varistor”, J. Appl. Phys., vol.50 (11), 1979, p. 6829-6832. 

 

113 A. B. Alles, V. L. Burdick. “The Effect of Liquid-Phase Sintering on the 

Properties of Pr6O11-Based ZnO Varistors”. J. Appl. Phys., vol.70, n.11, 

1991, p. 6883-6890. 

 

114 Chiang, Y-M.; Ikeda, J. A. S. “Grain Boundary Segregation in 

Semiconducting Oxides”. Grain Boundaries and Interfacial Phenomena in 

Electronic Ceramics, edited by LEVINSON, L. M., HIRANO, S-I., Ceramic 

Transactions, vol.41, The American Ceramic Society, Ohio, USA, 1994, p. 

3-18. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 149 

115 Lee, Y-S.; Liao, K-S.; Tseng, T-Y. “Microstructure and Crystal Phase of 

Praseodymium Oxide in Zinc Oxide Varistor Ceramics”. J. Am. Ceram. 

Soc., vol. 79 (9), 1996, p. 2379-2384. 

 

116 Mukae, K.; Tsuda, K.; Nagasawa, I.; Maruyama, S. “Zinc Oxide Non-

Linear Resistor”. US Patent n. 4.477.793, 1984. 

 

117 Mukae, K.; Tsuda, K.; Nagasawa, I. Jpn. J. Appl. Phys., vol.16, n.8, 1977, 

p. 1361-1368. 

 

118 Nahm, C-W. “Microestructure and electrical properties of Y2O3-doped Zn-

Pr6O11 varistor ceramics”. Materials Letters, vol.57, 2003, p.1317-1321. 

 

119 Masayuki, T.; Shinzo, Y. “Effect of SnO2 addition on electrical 

degradation characteristics of ZnO varistors”. Electroceramics in japan X 

book series: Key Engineering Materials, vol.350, 2007, p.213-216. 

 

120 Barsoum, M. “Fundamentals of Ceramics”, Materials Science and 

Engineering Series, The McGraw-Hill Companies, Inc., 1997. 

 

121 Varela, A. J.; Whittemore, O. J.; Longo, E. "Pore size evolution during 

sintering of ceramic oxide". Ceram. Int., vol. 16 (3), 1990, p. 177-189. 

 

122 Park, S. J.; Hirota, K.; Yamaura, H. "Densification of nonadditive SnO2 by 

isostatic pressing", Ceram. Int., vol. 10 (3), 1984, p. 115-116. 

 

123 Valera, J. A.; Cerri, J. A.; Leite, E. R.; Longo, E.; Shamsuzzoha, M.; 

Bradt, R. C. "Microstructural evolution during of CoO doped SnO2 

ceramics". Ceram. Int., vol. 25 (3), 1999, p. 253-256. 

 

124 Wang, C. M.; Wang, J. F.; Zhao, Y.; Su, W. B. "Effects of copper oxide on 

the microstructural morphology and electrical properties of tin oxide-based 

varistor ceramics". J. Phys. D: Appl. Phys., vol. 39 (8), 2006, p. 1684-

1689. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 150 

125 Gouvêa, D.; Varela, J. A.; Smith, A.; Bonnet, J. P. "Morphological 

characteristics of SnO2-based powders containing manganese". Eur. J. 

Solid State Inorg. Chem., vol. 33 (4), 1996, p. 343-354. 

 

126 Gouvêa, D.; Smith, A.; Bonnet, J. P. "Manganese segregation on the 

surface of SnO2 based powders". Eur. J. Solid. Inorg. Chem., vol. 33 (10), 

1996, p. 1015-1023. 

 

127 Castro, M. S.; Aldao, C. M. "Characterization of SnO2-varistors with 

different additives". J. Eur. Ceram. Soc., vol. 18 (14), 1998, p. 2233-2239. 

 

128 Wang, Y. G.; Wang, J. F.;  Chen, H. C.; Zhong, W. L.; Zhang, P. L.; 

Dong, H. M.;  Zhao, L. N. "Electrical properties of SnO2-ZnO-Nb2O5 

varistor system". J. Phys. D: Appl.Phys., vol. 33 (1), 2000, pp. 96-99. 

 

129 Wang, J. F.; Chen, H. C.; Wang, W. X.; Su, W. B.; Zang, G. Z. "Electrical 

nonlinearity of (Ni, Ta) doped SnO2 varistors". Mater. Sci. Eng. B, vol. 99 

(1-3), 2003, pp. 465-469. 

 

130 Li, C. P.; Wang, J. F.;  Su, W. B.; Chen, H. C.; Wang, W. X.; Zang, G. Z.; 

Xu, L. "Nonlinear electrical properties of SnO2.Li2O.Ta2O5 varistors". 

Ceram. Int., vol. 28 (5), 2002, p. 521-526.  

 

131 Pianaro, S. A.; Bueno, P. R.; Olivi, P.; Longo, E.; Varela, J. A. "Electrical 

properties of the SnO2-based varistor". J. Mater. Sci.: Mater. Electron., 

vol. 9 (2), 1998, p. 159-165. 

 

132 Bacelar, W. K.; Oliveira, M. M.; Souza, V. C.; Longo, E.; Leite, E. R.; 

Varela, J. A. "Influence of the oxygen adsorbed on tin varistors doped with 

Co, Mn and Cr oxides". J. Mater. Sci.: Mater. Electron., vol. 13 (7), 2002, 

p. 409-414. 

 

133 Li, C. P.; Wang, J. F.; Su, W. B.; Chen, H. C.; Wang, W. X.; Zhuang, D. 

X.; Xu, L. "Nonlinear electrical properties of cobalt doped 

SnO2.Ni2O3.Nb2O5 varistors". Eur. Phys. J.: Appl. Phys., vol. 16 (1), 2001, 

p. 3-9. 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 151 

134 Cox, P. A.; Egdell, R. G.; Harding, C.; Patterson, W. R.;  Tavener, P. J. 

"Surface properties of antimony doped tin (IV) oxide: a study by electron 

spectroscopy". Surf. Sci., vol. 123 (2-3), 1982, p. 179-203.  

 

135 Antunes, A. C.; Antunes, S. R. M.; Pianaro, S. A.; Roch, M. R.; Longo, E.; 

Varela, J. A. "Nonlinear electrical behavior of the SnO2.CoO.Ta2O5 

system". J. Mater. Sci. Lett., vol. 17 (7), 1998, p. 577-579. 

 

136 Dhage, S. R.; Samuel, V.; Ravi, V. "Varistors based on doped SnO2". J. 

Electroceram., vol. 11 (1-2), 2003, p. 81-87. 

 

137 Oliveira, M. M.; Bueno, P. R.; Cassia-Santos, M. R.; Longo, E.; Varela, J. 

A. "Sensitivity of SnO2 non-ohmic behavior to the sintering process and to 

the addition of La2O3". J. Eur. Ceram. Soc., vol. 21 (9), 2001, p. 1179-

1185. 

 

138 Oliveira, M. M.; Bueno, P. R.; Cassia-Santos, M. R.; Longo, E.; Varela, J. 

A. "Influence of La2O3, Pr2O3 and CeO2 on the nonlinear properties of 

SnO2 multicomponent varistors". Mater. Chem. Phys., vol. 74 (2), 2002, p. 

150-153. 

 

139 Parra, R.; Maniette, Y.; Varela, J. A.; Castro, M. S. "The influence of 

yttrium on a typical SnO2 varistor system: Microstructural and electrical 

features". Mat. Chem. Phys., vol. 94 (2-3), 2005, p. 347-352. 

 

140 Wang, C. M.;  Wang, J. F.; Su, W. B.; Chen, H. C.;  Wang, C. L.;  Zhang, 

J. L.; Zang, G. Z.; Qi, P.; Gai, Z. G.; Ming, B. Q. "Improvement in the 

nonlinear electrical characteristics of SnO2 ceramic varistors with Dy2O3 

additive". Mater. Sci. Eng. B, vol. 127 (2-3), 2006, p. 112-116. 

 

141 Zang, G.; Wang, J.; Chen, H.; Su, W.; Wang, W.; Wang, C.; Qi, P. 

"Effects of Sc2O3 on the microstructure and varistor properties of (Co, Ta)-

doped SnO2". J. Alloys Compd., vol. 377 (1-2), 2004, p. 82-84. 

 

142 Antunes, A. C.; Antunes, S. R. M.; Zara, A. J.; Pianaro, S. A.; Longo, E.; 

Varela, J. A. "Effect of Fe2O3 doping on the electrical properties of a 

SnO2-based varistor". J. Mater. Sci., vol. 37 (12), 2002, p. 2407-2411. 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 152 

143 Oliveira, M. M.; Rangel, J. H. G.; de Sousa, V. C.; Leite, E. R.; Longo, E.; 

Bueno, P. R.; Varela, J. A. "Desenvolvimento de varistores à base de 

SnO2 para aplicação em redes de alta tensão". Cerâmica, vol.52, 2006, 

p.149-154. 

 

144 F. M. Filho, F. M.; Simões, A. Z.; Reis, A.; Perazolli, L.; Long, E.; Varela, 

J. A. “Influence of Ta2O5 on the electrical properties of ZnO-and CoO-

doped SnO2 varistor”. Cramics International, vol.30, 2004, p.2277-2281. 

 

145 F. M. Filho, A. Z. Simões, A. Reis, L. Perazolli, E. Long, J. A. Varela. 

“Nonlinear electrical behaviour of the Cr2O3, ZnO, CoO and Ta2O5-doped 

SnO2 varistors”. Cramics International, vol.32, 2006, p.283-289.  

 

146 Mihaiu, S.; Atkinson, I.; Mocioiu, O.; Toader, A.; Tenea, E.; Zaharescu, 

M. “Phase formation mechanism in the ZnO-SnO2 binary system”. Rev. 

Roum. Chim., vol. 56 (5), 2011, p. 465-472. 

 

147 Su, H.; Johnson, D. L. “Master Sintering Curve: a practical approach to 

Sintering”, J. Am. Cer. Soc., vol. 79 (12), 1996, p.3211-3217. 

 

148 Su, H.; Johnson, D. L. “Master Sintering Curve”, Rational Design and 

Processing of Advanced Ceramics Workshop, NIST, 1995. 

 

149 Hansen, J. D.; Rusin, R. P.; Teng, M-H; Johnson, D. L. “Combinedstage 

sintering model”. J. Am. Cer. Soc., vol. 75 (7), 1992, p.1129-1135. 

 

150 Mukae, K.; Tsuda, K.; Nagasawa, Y. “Capacitance-vs-voltage 

characteristics of ZnO varistors”. J. Appl. Phys., vol. 50, 1979, p. 4475-

4476. 

 

151 Bueno, P. R.; Oliveira, M. M.; Cassia-Santos, M. R.; Longo E.; 

Tebcherani, S. M.; Varela, J. A. “Varistores à base de SnO2: estado da 

arte e perspectivas”. Cerâmica, vol. 46, 2000, p. 124-130. 

 

152 Brito, R. L.;  Pessôa, P. A. P.; Vasconcelos, J. S.;  dos Santos, L. P. S.; 

Rangel, J. H. G.;  Longo, E.; de Sousa, V. C.; Ramirez, M. A.; Oliveira, M. 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA



 153 

M. “Caracterização elétrica de blocos varistores à base de SnO2”. 

Cerâmica, vol. 58, 2012, p. 349-356 

 

 

 

DBD
PUC-Rio - Certificação Digital Nº 0921906/CA




