
 95

References 

Chapter 1: 

[1.1] T. Iida, M. Nakahara, S. Gotoh, and H. Akiba, “Precise capacitor structure 

suitable for submicron mixed analog/digital ASICs,” in Proc. IEEE Custom 

Integration Circuits Conf., 1990, pp. 18.5.1–18.5.4. 

[1.2] A. S. St Onge, S. G. Franz, A. F. Puttlitz, A. Kalinoski, B. E. Johnson, and B. 

El-Kareh, “Design of precision capacitors for analog applications,” IEEE Trans. 

Compon., Hybrids, Manufact. Technol., vol. 15, no. 4, pp. 1064–1071, Dec. 

1992. 

[1.3] M. J. Chen and C. S. Hou, “A novel cross-coupled interpoly-oxide capacitor for 

mixed-mode CMOS processes,” IEEE Electron Device Lett., vol. 20, no. 7, pp. 

360–362, Jul. 1999. 

[1.4] C. Kaya, H. Tigelaar, J. Paterson, M. D. W. J. Fattaruso, D. Hester, S. Kiriakai, 

K. S. Tan, and F. Tsay, “Polycide/metal capacitors for high precision A/D 

converters,” in IEDM Tech. Dig., 1988, pp. 782–785. 

[1.5] M. Miyamoto, T. Ishii, R. Nagai, T. Nishida, and K. Seki, “0.3 μm mixed 

analog/digital CMOS technology for low-voltage operation,” in Proc. IEEE 

Custom Integrated Circuits Conf., 1993, pp. 24.4.1–24.4.4. 

[1.6] T. Ishii, M. Miyamoto, R. Nagai, T. Nishida, and K. Seki, “0.3 μm mixed 



 96

analog/digital CMOS technology for low-voltage operation,” IEEE Trans. 

Electron Devices, vol. 41, no. 10, pp. 1837–1842, Oct. 1994.  

[1.7] A. Kar-Roy, C. Hu, M. Racanelli, C. A. Compton, P. Kempt, G. Jolly, P. N. 

Sherman, J. Zheng, Z. Zhang, and A. G. Yin, “High density metal insulator 

metal capacitors using PECVD nitride for mixed signal and RF circuits,” in 

Proc. IEEE IITC, 1999, pp. 245–247. 

[1.8] M. Armacost, A. Augustin, P. Felsner,Y. Feng, G. Friese, J. Heidenreich, G. 

Hueckel, O. Prigge, and K. Stein, “A high reliability metal insulator metal 

capacitor for 0.18 _m copper technology,” in IEDM Tech. Dig., 2000, pp. 

157–160. 

[1.9] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirneckec, P. Steinmann, R. Jumpertz, 

and B. El-Kareh, “Analog characteristics of metal-insulator-metal capacitors 

using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 22, no. 5, pp. 

230–232, May 2001. 

[1.10] S. V. Huylenbroeck, S. Decoutere, R. Venegas, S. Jenei, and G.Winderickx, 

“Investigation of PECVD dielectric for nondispersive metal-insulator-metal 

capacitors,” IEEE Electron Device Lett., vol. 23, no. 4, pp.191–193, Apr. 2002. 

[1.11] C. H. Ng, K.W. Chew, and S. F. Chu, “Characterization and comparison of 

PECVD silicon nitride and silicon oxynitride dielectric for MIM capacitors,” 



 97

IEEE Electron Device Lett., vol. 24, no. 8, pp. 506–508, Aug. 

[1.12] “RF and analog/mixed-signal technologies for wireless communications,” in 

International Technology Roadmap for Semiconductors 2004. San Jose, CA. 

[1.13] C.-M. Hung, Y.-C. Ho, I.-C. Wu, and K. O, “High-Q capacitors implemented 

in a CMOS process for low-power wireless applications,” in IEEE MTT-S Int. 

Microwave Symp. Dig., 1998, pp. 505-511.  

[1.14] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. 

Jumpertz, and B. El-Kareh, “Analog characteristics of metal-insulator-metal 

capacitors using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 

22,  pp. 230-232, May 2001. 

[1.15] C. H. Ng, K. W. Chew, and S. F. Chu, “Characterization and comparison of 

PECVD silicon nitride and silicon oxynitride dielectric for MIM capacitors,” 

IEEE Electron Device Lett., vol. 24, pp. 506-508, Aug. 2003.  

[1.16] L. Y. Tu, H. L. Lin, L. L. Chao, D. Wu, C. S. Tsai, C. Wang, C. F. Huang, C. 

H. Lin, and J. Sun, “Characterization and comparison of high-κ  

metal–insulator–metal (MIM) capacitors in 0.13 μm Cu BEOL for 

mixed-mode and RF applications,” in Symp. VLSI Tech. Dig., 2003, pp. 79–80. 

[1.17] Z. Chen, L. Guo, M. Yu, and Y. Zhang, “A study of MIMIM on-chip capacitor 

using Cu/SiO2 interconnect technology,” IEEE Microwave and Wireless 



 98

Components Lett., vol. 12, pp. 246-248, July 2002. 

[1.18] C. Zhu, H. Hu, X. Yu, S. J. Kim, A. Chin, M. F. Li, B. J. Cho, and D. L. 

Kwong, “Voltage and temperature dependence of capacitance of high-k HfO2 

MIM capacitors: a unified understanding and prediction,” in IEDM Tech. Dig., 

2003, pp. 879-882. 

[1.19] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in 

Symp. on VLSI Tech. Dig., 2003, pp. 77-78.  

[1.20] S. J. Kim, B. J. Cho, S. J. Ding, M.-F. Li, M. B. Yu, C. Zhu, A. Chin, and D.-L. 

Kwong, “Engineering of voltage nonlinearity in high-k MIM capacitor for 

analog/mixed-Signal ICs,” in Symp. on VLSI Tech. Dig., 2004, pp. 218-219. 

[1.21] H. Hu, S. J. Ding, H. F. Lim, C. Zhu, M.F. Li, S.J. Kim, X. F. Yu, J. H. Chen, 

Y. F. Yong, B. J. Cho, D.S.H. Chan, S. C. Rustagi, M. B. Yu, C. H. Tung, A. 

Du, D. My, P. D. Fu, A. Chin, and D. L. Kwong, “High performance 

HfO2-Al2O3 laminate MIM capacitors by ALD for RF and mixed signal IC 

applications,” in IEDM Tech. Dig., 2003, pp. 879-882. 

[1.22] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “Lanthanide 

(Tb)-doped HfO2 for high density MIM Capacitors,” IEEE Electron Device 

Lett., vol. 24, pp. 442-444, July 2003. 



 99

[1.23] T. Ishikawa, D. Kodama, Y. Matsui, M. Hiratani, T. Furusawa, and D. 

Hisamoto, “High-capacitance Cu/Ta2O5/Cu MIM structure for SoC 

applications featuring a single-mask add-on process, in IEDM Tech. Dig., 2002, 

pp. 940-942. 

[1.24] S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 

23, pp. 203-205, April 2002. 

[1.25] C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using High-κ AlTaOx dielectrics,” in IEEE 

MTT-S Int. Microwave Symp. Dig., vol. 1, 2003, pp. 507-510. 

[1.26] M.Y. Yang, C.H. Huang, A. Chin, C. Zhu, B.J. Cho, M.F. Li, and D. L. 

Kwong, “Very high density RF MIM capacitors (17fF/μm2) using high-κ 

Al2O3 doped Ta2O5 dielectrics,” IEEE Microwave & Wireless Comp. Lett., vol. 

13, pp. 431-433, Oct. 2003. 

[1.27] S. J. Kim, B. J. Cho, M. B. Yu, M.-F. Li, Y.-Z. Xiong, C. Zhu, A. Chin, and D. 

L. Kwong, “High capacitance density (>17fF/μm2) Nb2O5 – based MIM 

capacitors for future RF IC applications,” in Symp. on VLSI Tech. Dig., 2005, 

pp. 56-57. 



 100

Chapter 2: 

[2.1]  C. H. Ng, K. W. Chew, J. X. Li, T. T. Tioa, L. N. Goh, and S. F. Chu,” 

Characterization and comparison of two metal-insulator-metal capacitor schemes 

in 0.13μm copper dual damascene metallization process for mixed-mode and RF 

application”, in IEDM Tech. Dig., 2002, pp.241-244. 

[2.2] T. Ishikawa, D. Kodama, Y. Matsui, M. Hiratani, T. Furusawa, and D. 

Hisamoto,” High-capacitance Cu/Ta2O5/Cu MIM structure for SoC applications 

featuring a single-mask add-on process, in IEDM Tech. Dig., 2002, p. 940-942. 

[2.3] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. Jumpertz, 

and B. El-Kareh, “Analog characteristics of metal-insulator-metal capacitors 

using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 22,  pp. 

230-232, May 2001. 

[2.4] M. Armacost, A. Augustin, P. Felsner,Y. Feng, G. Friese, J. Heidenreich, G. 

Hueckel, O. Prigge, and K. Stein, “A high reliability metal insulator metal 

capacitor for 0.18 μm copper technology,” in IEDM Tech. Dig., 2000, pp. 

157-160.  

[2.5] L. Y. Tu, H. L. Lin, L. L. Chao, D. Wu, C. S. Tsai, C. Wang, C. F. Huang, C. H. 

Lin, and J. Sun, “Characterization and comparison of high-κ 

metal–insulator–metal (MIM) capacitors in 0.13 μm Cu BEOL for mixed-mode 



 101

and RF applications,” in Symp. VLSI Tech. Dig., 2003, pp. 79–80.  

[2.6] C. Zhu, H. Hu, X. F. Yu, S. J. Kim, A. Chin, M. F. Li, B. J. Cho, and D.-L. 

Kwong,” Voltage and temperature dependence of capacitance of high-k HfO2 

MIM capacitors: a unified understanding and prediction,” in IEDM Tech. Dig., 

2003, pp. 379-382.  

[2.7] H. Hu, S. J. Ding, H. F. Lim, C. Zhu, M. F. Li, S. J. Kim, X. F. Yu, J. H. Chen, Y. 

F. Yong, B. J. Cho, D. S. H. Chan, S. C. Rustagi, M. B. Yu,C. H. Tung, A. Du, D. 

My, P. D. Foo, A. Chin, and D.-L. Kwong, “High performance ALD HfO _Al O 

laminate MIM capacitors for RF and mixed signal IC applications,” in IEDM 

Tech. Dig., 2003, pp. 879-882. 

[2.8] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

Lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in Symp. 

on VLSI Tech. Dig., 2003, pp. 77-78.  

[2.9] S. J. Kim, B. J. Cho, S. J. Ding, M.-F. Li, M. B. Yu, C. Zhu, A. Chin, and D.-L. 

Kwong, “Engineering of voltage nonlinearity in high-k MIM capacitor for 

analog/mixed-Signal ICs,” in Symp. on VLSI Tech. Dig., 2004, pp. 218-219. 

[2.10] M.Y. Yang, C. H. Huang, A. Chin, C. Zhu, M. F. Li, and D. L. Kwong, 

“High Density MIM Capacitors Using AlTaOx Dielectrics,” IEEE Electron 

Device Lett. vol. 24, pp. 306-308, May 2003. 



 102

[2.11] C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using high-k AlTaOx dielectrics,” in IEEE 

MTT-S Int. Microwave Symp. Dig., 2003, vol. 1, pp. 507-510. 

[2.12] M.Y. Yang, C.H. Huang, A. Chin, C. Zhu, B.J. Cho, M.F. Li, and D. L. 

Kwong, “Very high density RF MIM capacitors (17fF/μm2) using high-κ 

Al2O3 doped Ta2O5 dielectrics,” IEEE Microwave & Wireless Comp. Lett., vol. 

13, pp. 431-433, Oct. 2003.  

[2.13] S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 

23, pp. 203-205, April 2002. 

[2.14] S. B. Chen, J. H. Lai, A. Chin, J. C. Hsieh, and J. Liu, “High Density MIM 

Capacitors Using Al2O3 and AlTiOx Dielectrics,” IEEE Electron Device Lett., 

pp. 185-188, April 2002. 

[2.15] S. B. Chen, C. H. Lai, A. Chin, J. C. Hsieh, and J. Liu, “RF MIM Capacitors 

Using High-K Al2O3 and AlTiOx Dielectrics,” IEEE MTT-S Int. Microwave 

Symp. Dig., 2002, vol. 1, pp. 201-204. 

[2.16] K. C. Chiang, C. H. Lai, Albert Chin, H. L. Kao and S. P. McAlister, and C. C. 

Chi, “Very High Density RF MIM Capacitor Compatible with VLSI,” in IEEE 



 103

MTT-S Int. Microwave Symp. Dig., June 12-17, 2005 (in press). 

[2.17] The International Technology Roadmap for Semiconductors: Semicond. Ind. 

Assoc., 2003. 

[2.18] K.-S. Tan, S. Kiriake, M. de Wit, J. W. Fattaruso, C.-Y. Tsay, W. E. Matthews, 

and R. K. Hester, “Error correction techniques for high-performance 

differential A/D converters,” IEEE J. Solid-State Circuits, vol.25, pp. 

1318-1327, Dec. 1990. 



 104

Chapter 3: 

[3.1]  C. H. Ng, K. W. Chew, J. X. Li, T. T. Tioa, L. N. Goh, and S. F. Chu,” 

Characterization and comparison of two metal-insulator-metal capacitor schemes 

in 0.13μm copper dual damascene metallization process for mixed-mode and RF 

application”, in IEDM Tech. Dig., 2002, pp.241-244. 

[3.2] C.-M. Hung, Y.-C. Ho, I.-C. Wu, and K. O, “High-Q capacitors implemented in 

a CMOS process for low-power wireless applications,” in IEEE MTT-S Int. 

Microwave Symp. Dig., pp. 505-511, 1998.  

[3.3] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. Jumpertz, 

and B. El-Kareh, “Analog characteristics of metal-insulator-metal capacitors 

using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 22,  pp. 

230-232, May 2001. 

[3.4] C. H. Ng, K. W. Chew, and S. F. Chu, “Characterization and comparison of 

PECVD silicon nitride and silicon oxynitride dielectric for MIM capacitors,” 

IEEE Electron Device Lett., vol. 24, pp. 506-508, Aug. 2003.  

[3.5] Z. Chen, L. Guo, M. Yu, and Y. Zhang, “A study of MIMIM on-chip capacitor 

using Cu/SiO2 interconnect technology,” IEEE Microwave and Wireless 

Components Lett., vol. 12, pp. 246-248, July 2002. 

[3.6] C. Zhu, H. Hu, X. Yu, A. Chin, M. F. Li, and D. L. Kwong, “Dependences of 



 105

VCC (voltage coefficient of capacitance) of high-k HfO2 MIM capacitors: an 

unified understanding and prediction,” in IEDM Tech. Dig., pp. 379-382, Dec. 

2003. 

[3.7] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

Lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in Symp. 

on VLSI Tech. Dig., pp. 77-78, June 2003.  

[3.8] S. J. Kim, B. J. Cho, S. J. Ding, M.-F. Li, M. B. Yu, C. Zhu, A. Chin, and D.-L. 

Kwong, “Engineering of voltage nonlinearity in high-k MIM capacitor for 

analog/mixed-Signal ICs,” in Symp. on VLSI Tech. Dig., pp. 218-219, June 2004. 

[3.9] S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 23, 

pp. 203-205, April 2002. 

[3.10] M.Y. Yang, C.H. Huang, A. Chin, C. Zhu, B.J. Cho, M.F. Li, and D. L. 

Kwong, “Very high density RF MIM capacitors (17fF/μm2) using high-κ 

Al2O3 doped Ta2O5 dielectrics,” IEEE Microwave & Wireless Comp. Lett., vol. 

13, pp. 431-433, Oct. 2003. 

[3.11] C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using high-κ AlTaOx dielectrics,” in IEEE 



 106

MTT-S Int. Microwave Symp. Dig., vol. 1, pp. 507-510, June 2003. 

[3.12] M.C. King, Z. M. Lai, C. H. Huang, C. F. Lee, D. S. Yu, C. M. Huang, Y. 

Chang and Albert Chin, “Modeling Finger Number Dependence on RF Noise 

to 10 GHz in 0.13μm Node MOSFETs with 80nm Gate Length,” in IEEE 

RF-IC Symp. Dig., pp. 171-174, June 2004. 

[3.13] K. T. Chan, A. Chin, C. M. Kwei, D. T. Shien, and W. J. Lin “Transmission 

Line Noise from Standard and Proton-Implanted Si,” in IEEE MTT-S Int. 

Microwave Symp. Dig., vol. 2, pp. 763-766, June 2001. 



 107

Chapter 4: 

[4.1]  H. Hu, S. J. Ding, H. F. Lim, C. Zhu, M.F. Li, S.J. Kim, X. F. Yu, J. H. Chen, 

Y. F. Yong, B. J. Cho, D.S.H. Chan, S. C. Rustagi, M. B. Yu, C. H. Tung, A. Du, 

D. My, P. D. Fu, A. Chin, and D. L. Kwong, “High performance HfO2-Al2O3 

laminate MIM capacitors by ALD for RF and mixed signal IC applications,” in 

IEDM Tech. Dig., 2003, pp. 379-382. 

[4.2]  S. J. Kim, B. J. Cho, M. B. Yu, M.-F. Li, Y.-Z. Xiong, C. Zhu, A. Chin, and D. 

L. Kwong, “High capacitance density (>17fF/μm2) Nb2O5 – based MIM 

capacitors for future RF IC applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 

56-57. 

[4.3]  K. C. Chiang, Albert Chin, C. H. Lai, W. J. Chen, C. F. Cheng, B. F. Hung, and 

C. C. Liao, “Very high-κ and high density TiTaO MIM capacitors for analog and 

RF applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 62-63. 

[4.4]  K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, S. P. McAlister, H. F. 

Chiu, J. R. Chen, and C. C. Chi, “High-κ Ir/TiTaO/TaN capacitors suitable for 

analog IC applications,” IEEE Electron Device Lett., vol. 26, pp. 504-506, July 

2005. 

[4.5]  K. C. Chiang, C. H. Lai, Albert Chin, T. J. Wang, H. F. Chiu, J. R. Chen, S. P. 

McAlister, and C. C. Chi, “Very high density (23fF/μm2) RF MIM capacitors 



 108

using high-κ TiTaO as the dielectric,” IEEE Electron Device Lett., vol. 26, pp. 

728-730, October 2005. 

[4.6]  K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, H. L. Kao, M. Hong, and J. 

Kwo, “High Performance Micro-Crystallized TaN/SrTiO3/TaN Capacitors for 

Analog and RF Applications,” in Symp. on VLSI Technology, pp.126-127, 2006. 

[4.7]  C. H. Lai, Albert Chin, H. L. Kao, K. M. Chen, M. Hong, J. Kwo and C. C. Chi, 

“Very Low Voltage SiO2/HfON/HfAlO/TaN Memory with Fast Speed and Good 

Retention,” in Symp. on VLSI Technology, pp.54-55, 2006. 

[4.8]  Y. K. Jeong, S. J. Won, D. K. Jwon, M. W. Song, W. H. Kim, O. H. Park ,J. H. 

Jeong, H. S. Oh, H. K. Kang, and K. P. Suh ,“High quality high-k MIM 

capacitors by Ta2O5/HfO2/Ta2O5 multilayered dielectric and NH3 plasma 

interface treatments for mixed-signal/RF applications ,” in Symp. on VLSI 

Technology, pp.222-223, 2004. 

[4.9]  C. H. Huang, D. S. Yu, A. Chin, W. J. Chen, C. X. Zhu, M.-F. Li, B. J. Cho, and 

D. L. Kwong, “Fully Silicided NiSi and Germanided NiGe Dual Gates on 

SiO2/Si and Al2O3/Ge-On-Insulator MOSFETs,” International Electron Devices 

Meeting Tech. Dig., pp. 319-322, Dec. 2003. 

[4.10] K.-S. Tan, S. Kiriake, M. de Wit, J. W. Fattaruso, C.-Y. Tsay, W. E. Matthews, 

and R. K. Hester, “Error correction techniques for high-performance 



 109

differential A/D converters,” IEEE J. Solid-State Circuits, vol.25, pp. 

1318-1327, Dec. 1990. 

[4.11] The International Technology Roadmap for Semiconductors: Semicond. Ind. 

Assoc., 2003. 

[4.12] S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 

23, pp. 203-205, April 2002. 

[4.13] C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using High-κ AlTaOx dielectrics,” in IEEE 

MTT-S Int. Microwave Symp. Dig., vol. 1, 2003, pp. 507-510. 

[4.14] S. Blonkowski, M. Regache, and A. Halimaou,＂Investigation and modeling 

of the electrical properties of metal-oxide-metal structures formed from 

chemical vapor deposited Ta2O5 films,＂Journal of Applied Physics, vol.90, 

No.3, pp.1501-1508, 2001. 

[4.15] C. Zhu, H. Hu, X. Yu, S. J. Kim, A. Chin, M. F. Li, B. J. Cho, and D. L. 

Kwong, “Voltage and temperature dependence of capacitance of high-k HfO2 

MIM capacitors: a unified understanding and prediction,” in IEDM Tech. Dig., 

2003, pp. 879-882. 



 110

[4.16] Lampert and Mark, Current Injection in Solids, 1970. 

[4.17] K. Kao and W. Hwang, Electrical Transport in Solids, 1981. 

[4.18] D. Lamp, Electrical Conduction Mechanisms in Thin Insulating Films, 1967. 

[4.19] Q. Fang, J. Y. Zhang, Z. M. Wang, J. X. Wu, B. J. O’Sullivan, P. K. Hurley, T. 

L. Leedham, H. Davies, M. A. Audier, C. Jimenez, J. P. Senateur, Ian W. Boyd,   

“Investigation of TiO2 –doped HfO2 thin films deposited by photo-CVD”, Thin 

Solid Films, vol.428, pp. 263-268, 2003. 

[4.20] A. Palil, Handbook of Optical Constants, Academic Press, New York, 1985 

[4.21] X. Yu, C. Zhu, H. Hu, A.Chin, M. F. Li, B. J. Cho, D.-L. Kwong, P. D. Foo, 

and M. B. Yu,” A high-density MIM capacitor (13fF/μm2) using ALD HfO2 

dielectrics,” IEEE Electron Device Lett., vol. 24, pp. 63-65, Feb. 2003. 

[4.22] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in 

Symp. on VLSI Tech. Dig., 2003, pp. 77-78.  

[4.23] K. C. Chiang, C. C. Huang, Albert Chin, G. L. Chen, W. J. Chen, Y. H. Wu, 

Albert Chin, S. P. McAlister, “High performance SrTiO3 

Metal-Insulator-Metal Capacitors for analog Applications,” IEEE trans. on 

Electron Devices., vol. 53, No.9, Sept. 2006, pp.2312-2319. 

[4.24] S. J. Ding, H. Hu, C. Zhu, S. J. Kim, X. Yu, M. F. Li, B. J. Cho, S. H. Chan, M. 



 111

B. Yu, S. C. Rustagi, A. Chin, and D. L. Kwong, “RF, DC, and reliability 

characteristics of ALD HfO2-Al2O3 laminate MIM capacitors for Si RF IC 

applications,” IEEE trans. on Electron Devices., vol.51, No.6, June 2004, pp. 

886-894. 



 112

Chapter 5: 

[5.1] International Technology Roadmap for Semiconductors (ITRS), 2005 Edition 

www.itrs.net  

[5.2] C.-M. Hung, Y.-C. Ho, I.-C. Wu, and K. O, “High-Q capacitors implemented in 

a CMOS process for low-power wireless applications,” in IEEE MTT-S Int. 

Microwave Symp. Dig., 1998, pp. 505-511.  

[5.3] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. Jumpertz, 

and B. El-Kareh, “Analog characteristics of metal-insulator-metal capacitors 

using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 22,  pp. 

230-232, May 2001. 

[5.4] C. H. Ng, K. W. Chew, and S. F. Chu, “Characterization and comparison of 

PECVD silicon nitride and silicon oxynitride dielectric for MIM capacitors,” 

IEEE Electron Device Lett., vol. 24, pp. 506-508, Aug. 2003.  

[5.5] L. Y. Tu, H. L. Lin, L. L. Chao, D. Wu, C. S. Tsai, C. Wang, C. F. Huang, C. H. 

Lin, and J. Sun, “Characterization and comparison of high-κ  

metal–insulator–metal (MIM) capacitors in 0.13 μm Cu BEOL for mixed-mode 

and RF applications,” in Symp. VLSI Tech. Dig., 2003, pp. 79–80. 

[5.6] Z. Chen, L. Guo, M. Yu, and Y. Zhang, “A study of MIMIM on-chip capacitor 

using Cu/SiO2 interconnect technology,” IEEE Microwave and Wireless 



 113

Components Lett., vol. 12, pp. 246-248, July 2002. 

[5.7] C. Zhu, H. Hu, X. Yu, S. J. Kim, A. Chin, M. F. Li, B. J. Cho, and D. L. Kwong, 

“Voltage and temperature dependence of capacitance of high-k HfO2 MIM 

capacitors: a unified understanding and prediction,” in IEDM Tech. Dig., 2003, 

pp. 879-882. 

[5.8] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in Symp. 

on VLSI Tech. Dig., 2003, pp. 77-78.  

[5.9] S. J. Kim, B. J. Cho, S. J. Ding, M.-F. Li, M. B. Yu, C. Zhu, A. Chin, and D.-L. 

Kwong, “Engineering of voltage nonlinearity in high-k MIM capacitor for 

analog/mixed-Signal ICs,” in Symp. on VLSI Tech. Dig., 2004, pp. 218-219. 

[5.10] H. Hu, S. J. Ding, H. F. Lim, C. Zhu, M.F. Li, S.J. Kim, X. F. Yu, J. H. Chen, 

Y. F. Yong, B. J. Cho, D.S.H. Chan, S. C. Rustagi, M. B. Yu, C. H. Tung, A. 

Du, D. My, P. D. Fu, A. Chin, and D. L. Kwong, “High performance 

HfO2-Al2O3 laminate MIM capacitors by ALD for RF and mixed signal IC 

applications,” in IEDM Tech. Dig., 2003, pp. 879-882. 

[5.11] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “Lanthanide 

(Tb)-doped HfO2 for high density MIM Capacitors,” IEEE Electron Device 

Lett., vol. 24, pp. 442-444, July 2003. 



 114

[5.12] T. Ishikawa, D. Kodama, Y. Matsui, M. Hiratani, T. Furusawa, and D. 

Hisamoto, “High-capacitance Cu/Ta2O5/Cu MIM structure for SoC 

applications featuring a single-mask add-on process, in IEDM Tech. Dig., 2002, 

pp. 940-942. 

[5.13] S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 

23, pp. 203-205, April 2002. 

[5.14] C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using High-κ AlTaOx dielectrics,” in IEEE 

MTT-S Int. Microwave Symp. Dig., vol. 1, 2003, pp. 507-510. 

[5.15] M.Y. Yang, C.H. Huang, A. Chin, C. Zhu, B.J. Cho, M.F. Li, and D. L. 

Kwong, “Very high density RF MIM capacitors (17fF/μm2) using high-κ 

Al2O3 doped Ta2O5 dielectrics,” IEEE Microwave & Wireless Comp. Lett., vol. 

13, pp. 431-433, Oct. 2003. 

[5.16] S. J. Kim, B. J. Cho, M. B. Yu, M.-F. Li, Y.-Z. Xiong, C. Zhu, A. Chin, and D. 

L. Kwong, “High capacitance density (>17fF/μm2) Nb2O5 – based MIM 

capacitors for future RF IC applications,” in Symp. on VLSI Tech. Dig., 2005, 

pp. 56-57. 



 115

[5.17] K. C. Chiang, C. H. Lai, Albert Chin, T. J. Wang, H. F. Chiu, J. R. Chen, S. P. 

McAlister, and C. C. Chi, “Very high density (23fF/μm2) RF MIM capacitors 

using high-κ TiTaO as the dielectric,” IEEE Electron Device Lett., vol. 26, pp. 

728-730, October 2005. 

[5.18] K. C. Chiang, Albert Chin, C. H. Lai, W. J. Chen, C. F. Cheng, B. F. Hung, 

and C. C. Liao, “Very high-κ and high density TiTaO MIM capacitors for 

analog and RF applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 62-63. 

[5.19] K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, S. P. McAlister, H. F. 

Chiu, J. R. Chen, and C. C. Chi, “High-κ Ir/TiTaO/TaN capacitors suitable for 

analog IC applications,” IEEE Electron Device Lett., vol. 26, pp. 504-506, July 

2005. 

[5.20] J. Nakahira, M. Kiyotoshi, S. Yamazaki, M. Nakabayashi, S. Niwa, K. 

Tsunoda, J. Lin, A. Shimada, M. Izuha, T. Aoyama, H. Tomita, K. Eguchi, and 

K. Hieda, “ Low temperature (<500oC) SrTiO3 capacitor process technology 

for embedded DRAM ,” in Symp. on VLSI Tech. Dig., 2000, pp. 104-105. 

[5.21] P-Y. Lesaicherre, S. Yamamichi, H. Yamaguchi, K. Takemura, H. Watanabe, 

K. Tokashiki, K. Satoh, T. Sakuma, M. Yoshida, S. Ohnishi, K. Nakajima, K. 

Shibahara, Y. Miyasaka, and H. Ono, “A gbit-scale DRAM stacked capacitor 

technology with ECR MOCVD SrTiO3 and RIE patterned RuO2/TiN storage 



 116

nodes,” in IEDM Tech. Dig., 1994, pp. 831-834 

[5.22] C.-J. Peng, H. Hu, and S. B. Krupanidhi., “Electrical properties of strontium 

titanate thin films by multi-ion-beam reactive sputtering technique,” Appl. 

Phys. Lett., vol. 63, no. 23, pp. 1038-1040, August 1993. 

[5.23] S. W. Jiang, Q. Y. Zhang, Y. R. Li, Y. Zhang, X. F. Sun, B. Jiang, “Structural 

characteristics of SrTiO3 thin films processed by rapid thermal annealing,” 

Journal of Crystal Growth , vol. 274 , pp.500-505, 2005. 

[5.24] S. Yamamichi, T. Sakuma, K. Takemura, Y. Miyasaka, “SrTiO3 thin film 

preparation by ion beam sputtering and its dielectric properties,” Jpn. J. Appl. 

Phys., vol. 30, pp. 2193-2196, September 1991. 

[5.25] Jesse L. Cousins, David E. Kotecki, “Simulation of the variability in 

microelectronic capacitors having polycrystalline dielectrics,” IEEE Electron 

Device Lett., vol. 23, pp. 267-269, May 2002. 

[5.26] F. Gervais, in: Handbook of Optical Constants of Solids Ⅱ, ed. E.D. Palik 

(Academic Press, New York, 1991) p.1035.  

[5.27] K.-S. Tan, S. Kiriake, M. de Wit, J. W. Fattaruso, C.-Y. Tsay, W. E. Matthews, 

and R. K. Hester, “Error correction techniques for high-performance 

differential A/D converters,” IEEE J. Solid-State Circuits, vol. 25, pp. 

1318-1327, Dec. 1990. 



 117

[5.28] J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. 

Jumpertz, and B. El-Kareh,” Analog characteristics of metal-insulator-metal 

capacitors using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 

22, pp. 230-232, May 2001. 



 118

Chapter 6: 

[6.1]   C. H. Ng, K. W. Chew, and S. F. Chu, “Characterization and comparison of 

PECVD silicon nitride and silicon oxynitride dielectric for MIM capacitors,” 

IEEE Electron Device Lett., vol. 24, pp. 506-508, Aug. 2003. 

[6.2]   L. Y. Tu, H. L. Lin, L. L. Chao, D. Wu, C. S. Tsai, C. Wang, C. F. Huang, C. 

H. Lin, and J. Sun, “Characterization and comparison of high-κ  

metal–insulator–metal (MIM) capacitors in 0.13 μm Cu BEOL for mixed-mode 

and RF applications,” in Symp. VLSI Tech. Dig., 2003, pp. 79–80. 

[6.3]   Z. Chen, L. Guo, M. Yu, and Y. Zhang, “A study of MIMIM on-chip capacitor 

using Cu/SiO2 interconnect technology,” IEEE Microwave and Wireless 

Components Lett., vol. 12, pp. 246-248, July 2002. 

[6.4]   J. A. Babcock, S. G. Balster, A. Pinto, C. Dirnecker, P. Steinmann, R. 

Jumpertz, and B. El-Kareh, “Analog characteristics of metal-insulator-metal 

capacitors using PECVD nitride dielectrics,” IEEE Electron Device Lett., vol. 

22,  pp. 230-232, May 2001. 

[6.5]   C.-M. Hung, Y.-C. Ho, I.-C. Wu, and K. O, “High-Q capacitors implemented 

in a CMOS process for low-power wireless applications,” IEEE Trans. on 

Microwave Theory Tech., vol. 46, pp. 505-511, May 1998. 

[6.6]   S. B. Chen, J. H. Lai, K. T. Chan, A. Chin, J. C. Hsieh, and J. Liu, 



 119

“Frequency-dependent capacitance reduction in high-k AlTiOx and Al2O3 gate 

dielectrics from IF to RF frequency range,” IEEE Electron Device Lett., vol. 23, 

pp. 203-205, April 2002. 

[6.7]   S. B. Chen, J. H. Lai, A. Chin, J. C. Hsieh, and J. Liu, “High density MIM 

capacitors using Al2O3 and AlTiOx dielectrics,” IEEE Electron Device Lett., vol. 

23, pp. 185-188, April 2002. 

[6.8]   C. H. Huang, M.Y. Yang, A. Chin, C. X. Zhu, M. F. Li, and D. L. Kwong, 

“High density RF MIM capacitors using high-κ AlTaOx Dielectrics,” in IEEE 

MTT-S Int. Microwave Symp. Dig., vol. 1, 2003, pp. 507-510. 

[6.9]   M.Y. Yang, C.H. Huang, A. Chin, C. Zhu, B.J. Cho, M.F. Li, and D. L. 

Kwong, “Very high density RF MIM capacitors (17fF/μm2) using high-κ Al2O3 

doped Ta2O5 dielectrics,” IEEE Microwave & Wireless Comp. Lett., vol. 13, pp. 

431-433, Oct. 2003. 

[6.10] C. Zhu, H. Hu, X. Yu, A. Chin, M. F. Li, and D. L. Kwong, “Dependences of 

VCC (voltage coefficient of capacitance) of high-k HfO2 MIM capacitors: an 

unified understanding and prediction,” in IEDM Tech. Dig., 2003, pp. 379-382. 

[6.11] S. J. Kim, B. J. Cho, M.-F. Li, C. Zhu, A. Chin, and D. L. Kwong, “HfO2 and 

Lanthanide-doped HfO2 MIM capacitors for RF/mixed IC applications,” in 

Symp. on VLSI Tech. Dig., 2003, pp. 77-78. 



 120

[6.12] S. J. Kim, B. J. Cho, M.-F. Li, S.-J. Ding, C. Zhu, M. B. Yu, B. Narayanan, A. 

Chin, and D.-L. Kwong, “Improvement of voltage linearity in high-κ MIM 

Capacitors using HfO2-SiO2 stacked dielectric,” IEEE Electron Device Lett., 

vol. 25, pp. 538-540, Aug. 2004. 

[6.13] S. J. Kim, B. J. Cho, M. B. Yu, M.-F. Li, Y.-Z. Xiong, C. Zhu, A. Chin, and D. 

L. Kwong, “High capacitance density (>17fF/μm2) Nb2O5 – based MIM 

capacitors for future RF IC applications,” in Symp. on VLSI Tech. Dig., 2005, 

pp. 56-57. 

[6.14] S. J. Kim, B. J. Cho, M. B. Yu, M. F. Li, Y. Z. Xiong, C. Zhu, A. Chin and D. 

L. Kwong, “Metal-insulator-metal RF bypass capacitor using niobium oxide 

(Nb2O5) with HfO/2/Al2O3 barriers,” IEEE Electron Device Lett. 26, pp. 

625-627, Sept. 2005. 

[6.15] K. C. Chiang, C. H. Lai, Albert Chin, T. J. Wang, H. F. Chiu, J. R. Chen, S. P. 

McAlister, and C. C. Chi, “Very high density (23fF/μm2) RF MIM capacitors 

using high-κ TiTaO as the dielectric,” IEEE Electron Device Lett., vol. 26, pp. 

728-730, Oct. 2005. 

[6.16] K. C. Chiang, Albert Chin, C. H. Lai, W. J. Chen, C. F. Cheng, B. F. Hung, 

and C. C. Liao, “Very high-κ and high density TiTaO MIM capacitors for 

analog and RF applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 62-63. 



 121

[6.17] K. Kim, “Technology for sub-50nm DRAM and NAND Flash manufacturing,” 

in IEDM Tech. Dig., 2005, pp. 333-336 

[6.18] K. C. Chiang, C. C. Huang, Albert Chin, G. L. Chen, W. J. Chen, Y. H. Wu, 

Albert Chin, S. P. McAlister, “High performance SrTiO3 

Metal-Insulator-Metal Capacitors for analog Applications,” IEEE Trans. on 

Electron Devices., vol. 53, No.9, Sept. 2006, pp. 2312-2319. 

[6.19] Nicolas Gaillard, Luc Pinzelli, and G-J Mickael,” In situ electric field 

simulation in metal/insulator/metal capacitors,” Appl. Phys. Lett., vol. 89, 

no.13, pp. 3506, Sept. 2006. 

[6.20] P-Y. Lesaicherre, S. Yamamichi, H. Yamaguchi, K. Takemura, H. Watanabe, 

K. Tokashiki, K. Satoh, T. Sakuma, M. Yoshida, S. Ohnishi, K. Nakajima, K. 

Shibahara, Y. Miyasaka, and H. Ono, “A gbit-scale DRAM stacked capacitor 

technology with ECR MOCVD SrTiO3 and RIE patterned RuO2/TiN storage 

nodes,” in IEDM Tech. Dig., 1994, pp. 831-834. 

[6.21] C.-J. Peng, H. Hu, and S. B. Krupanidhi., “Electrical properties of strontium 

titanate thin films by multi-ion-beam reactive sputtering technique,” Appl. 

Phys. Lett., vol. 63, no. 23, pp. 1038-1040, August 1993. 

[6.22] F. Gervais, in: Handbook of Optical Constants of Solids Ⅱ, ed. E.D. Palik 

(Academic Press, New York, 1991) p.1035. 



 122

[6.23] M.C. King, Z. M. Lai, C. H. Huang, C. F. Lee, D. S. Yu, C. M. Huang, Y. 

Chang and Albert Chin, “Modeling finger number dependence on RF noise to 

10 GHz in 0.13μm node MOSFETs with 80nm gate length,” in IEEE RF-IC 

Symp. Dig., 2004, pp. 171-174. 



 123

Chapter 7: 

[7.1]  The International Technology Roadmap for Semiconductors: Semicond. Ind. 

Assoc., 2005, www.itrs.net. 

[7.2]  H. Hu, S. J. Ding, H. F. Lim, C. Zhu, M.F. Li, S.J. Kim, X. F. Yu, J. H. Chen, 

Y. F. Yong, B. J. Cho, D.S.H. Chan, S. C. Rustagi, M. B. Yu, C. H. Tung, A. Du, 

D. My, P. D. Fu, A. Chin, and D. L. Kwong, “High performance HfO2-Al2O3 

laminate MIM capacitors by ALD for RF and mixed signal IC applications,” in 

IEDM Tech. Dig., 2003, pp. 379-382. 

[7.3]  C. Zhu, H. Hu, X. Yu, S. J. Kim, A. Chin, M. F. Li, B. J. Cho, and D. L. 

Kwong, “Voltage and temperature dependence of capacitance of high-k HfO2 

MIM capacitors: a unified understanding and prediction,” in IEDM Tech. Dig., 

2003, pp. 879-882. 

[7.4]  S.-J. Ding, H. Hu, C. Zhu, S. J. Kim, X. Yu, M.-F. Li, B. J. Cho, D. S. H. Chan, 

M. B. Yu, S. C. Rustagi, A. Chin, and D.-L. Kwong, “RF, DC, and reliability 

characteristics of ALD HfO2-Al2O3 laminate MIM capacitors for Si RF IC 

applications,” IEEE Trans. Electron Devices, vol. 51, pp. 886-894, June 2004. 

[7.5]  K. Takeda, R. Yamada, T. Imai, T. Fujiwara, T. Hashimoto, and T. Ando, 

“DC-stress-induced degradation of analog characteristics in HfxAl(1-x)O MIM 

capacitors,” in IEDM Tech. Dig., 2006, pp. 359-362. 



 124

[7.6]  S. J. Kim, B. J. Cho, M. B. Yu, M.-F. Li, Y.-Z. Xiong, C. Zhu, A. Chin, and D. 

L. Kwong, “High capacitance density (>17fF/μm2) Nb2O5 – based MIM 

capacitors for future RF IC applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 

56-57. 

[7.7]  K. C. Chiang, Albert Chin, C. H. Lai, W. J. Chen, C. F. Cheng, B. F. Hung, 

and C. C. Liao, “Very high-κ and high density TiTaO MIM capacitors for analog 

and RF applications,” in Symp. on VLSI Tech. Dig., 2005, pp. 62-63. 

[7.8]  K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, S. P. McAlister, H. F. 

Chiu, J. R. Chen, and C. C. Chi, “High-κ Ir/TiTaO/TaN capacitors suitable for 

analog IC applications,” IEEE Electron Device Lett., vol. 26, pp. 504-506, July 

2005. 

[7.9]  K. C. Chiang, C. H. Lai, Albert Chin, T. J. Wang, H. F. Chiu, J. R. Chen, S. P. 

McAlister, and C. C. Chi, “Very high density (23fF/μm2) RF MIM capacitors 

using high-κ TiTaO as the dielectric,” IEEE Electron Device Lett., vol. 26, pp. 

728-730, October 2005. 

[7.10] K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, H. L. Kao, M. Hong, and 

J. Kwo, “High performance micro-crystallized TaN/SrTiO3/TaN capacitors for 

analog and RF applications,” in Symp. on VLSI Tech. Dig., 2006, pp. 126-127. 

[7.11] K. C. Chiang, C. C. Huang, Albert Chin, G. L. Chen, W. J. Chen, Y. H. Wu, 



 125

Albert Chin, S. P. McAlister, “High performance SrTiO3 metal-insulator-metal 

capacitors for analog applications,” IEEE Trans. Electron Devices, vol. 53, pp. 

2312-2319, September 2006. 

[7.12] K. C. Chiang, C. H. Cheng, H. C. Pan, C. N. Hsiao, C. P. Chou, Albert Chin, 

and H. L. Hwang, “High temperature leakage improvement in 

metal-insulator-metal capacitors by work-function tuning,” accepted for 

publication in IEEE Electron Device Lett. 

[7.13] M. Iwabuchi and T. Kobayashi, “Growth and characterization of epitaxial 

SrTiO3 thin films with prominent polarizability,” J. Appl. Phys., vol. 75, pp. 

5295-5301, May 1994 

[7.14] K. Abe and S. Komatsu,” Epitaxial growth of SrTiO3 films on Pt electrodes 

and their electrical properties,” Jpn. J. Appl. Phys., vol. 31, pp. 2985-2988, 

September 1992. 

[7.15] J Robertson, “Band offsets of wide-band-gap oxides and implications for 

future electron devices,” J Vac Sci Technol B, vol. 18, pp. 1785-1791, May 

2000. 

[7.16] K. Morito, T. Suzuki, S. Sekiguchi, H.o Okushi and M. Fujimoto, “Electrical 

characterization of SrTiO3 thin films grown on Nb-doped SrTiO3 single 

crystals,” Jpn. J. Apl. Phys., vol. 39, pp.166-171, 2000. 



 126

[7.17] C. H. Lai, Albert Chin, H. L. Kao, K. M. Chen, M. Hong, J. Kwo and C. C. 

Chi, “Very low voltage SiO2/HfON/HfAlO/TaN memory with fast speed and 

good retention,” in Symp. on VLSI Tech. Dig., 2005, pp. 54-55. 

[7.18] J. L. Cousins, and D. E. Kotecki, “Simulation of the variability in 

microelectronic capacitors having polycrystalline dielectrics,” IEEE Electron 

Device Lett., vol. 23, pp. 267-269, May 2002. 



 127

Chapter 8: 

[8.1] Zhu, H. Hu, X. Yu, A. Chin, M. F. Li, and D. L. Kwong, “Dependences of VCC 

(voltage coefficient of capacitance) of high-k HfO2 MIM capacitors: an unified 

understanding and prediction,” in IEDM Tech. Dig., pp. 379-382, Dec. 2003. 

[8.2] Kentaro Morito, Toshimasa Suzuki, Shoichi Sekiguchi, Hideyo Okushi, and 

Masayuki Fujimoto, “ Electrical characterization of SrTiO3 thin films grown on 

Nb-doped SrTiO3 single crystals,” Jpn. J. Appl. Phys. vol. 39, pp.166-171, 2000. 

[8.3] Y. K. Jeong, S. J.Won, D. J. Kwon, M.W. Song, W. H. Kim, M. H. Park, J. H. 

Jeong, H. S. Oh, H. K. Kang, and K. P. Suh, “High quality high-k MIM 

capacitor by Ta2O5 /HfO2 /Ta2O5 multilayered dielectric and NH3 plasma 

interface treatments for mixed-signal /RF applications,” in Symp. VLSI Tech. 

Dig., pp. 222–223, 2004. 

[8.4] S. J. Kim, B. J. Cho, S. J. Ding, M.-F. Li, M. B. Yu, C. Zhu, A. Chin, and D.-L. 

Kwong, “Engineering of voltage nonlinearity in high-k MIM capacitor for 

analog/mixed-Signal ICs,” in Symp. on VLSI Tech. Dig., pp. 218-219, June 

2004. 

 



 128

Vita 
 

姓名：江國誠 

性別：男 

出生年月日：民國 67 年 1 月 24 日 

籍貫：台灣省彰化縣 

住址：台北市承德路七段 280 巷六弄七號三樓  

學歷： 國立交通大學材料科學與工程學系  （87 年 9 月~91 年 6 月） 

國立交通大學電子工程研究所碩士班 （91 年 9 月~93 年 6 月） 

國立交通大學電子工程研究所博士班（93 年 9 入學） 

論文題目： 

高介電係數介電質在金氧金電容之研究 

 

The Investigation of Metal-Insulator-Metal 

Capacitor Using High-κ as Dielectrics 



 129

Publication List 
(A) International Journal: 

[1]. K. C. Chiang, J. W. Lin, H. C. Pan, C. N. Hsiao, W. J. Chen, H. L. Kao, I. J. 

Hsieh, and  Albert Chin” Very High Density (44 fF/μm2) SrTiO3 MIM 

Capacitors for RF Applications,” Journal of the Electrochemical Society, 154, 

H214 (2007). (This paper has also been selected for the February 5, 2007 issue 

of Virtual Journal of Nanoscale Science & Technology) 

[2]. K. C. Chiang, C. C. Huang, H. C. Pan, C. N. Hsiao, C. H. Cheng, C. P. Chou, W. 

J. Chen, Albert Chin, and S. P. McAlister,”Thermal Leakage Improvement by 

Using A High Work-function Electrode In High-κ TiHfO MIM Capacitors,” 

Journal of the Electrochemical Society, 154, G54 (2007). (This paper has also 

been selected for the January 22, 2007 issue of Virtual Journal of Nanoscale 

Science & Technology) 

[3]. K. C. Chiang, C. C. Huang, G. L. Chen, W. J. Chen, H. L. Kao, Y. H. Wu, Albert 

Chin, and S. P. McAlister, “High Performance SrTiO3 Metal-Insulator-Metal 

Capacitors for Analog Applications,” IEEE trans. on Electron Devices., vol. 53, 

No.9, Sept. 2006, pp.2312-2319. 

[4]. C. C. Liao, D. S. Yu, C. F. Cheng, K. C. Chiang, and A. Chin, 

“Bias-Temperature Instability on Fully-Silicided-Germanided Gates/high-k 

Al2O3 CMOSFETs,” Journal of the Electrochemical Society, vol. 152, pp. 

G452-455, Aug. 2005. 

 
(B) International Letter : 
 

[1]. K. C. Chiang, C. H. Cheng, H. C. Pan, C. N. Hsiao, C. P. Chou, S. P. McAlister, 

Albert Chin, and H. L. Hwang, “Use of a High Work-Function Ni Electrode to 



 130

Improve the Stress Reliability of Analog SrTiO3 Metal-Insulator-Metal 

Capacitors,” accepted for publication in IEEE Electron Device Lett.. 

[2]. K. C. Chiang, C. H. Cheng, H. C. Pan, C. N. Hsiao, C. P. Chou, Albert Chin, 

and H. L. Hwang, “High temperature leakage improvement in 

metal-insulator-metal capacitors by work-function tuning,” IEEE Electron 

Device Lett.28, no.3, pp.325-327, 2007. 

[3]. C. C. Huang, K. C. Chiang, H. L. Kao, Albert Chin, and W. J. Chen, ”RFIC 

TaN/SrTiO3/TaN MIM Capacitors With 35 fF/μm2 Capacitor Density,” IEEE 

Microwave And Wireless Components Lett. , vol.16, No.9, Sept., pp.493-495, 

2006.  

[4]. C. C. Chen, H. L. Kao, K. C. Chiang, and Albert Chin, “A Parallel 

Coupled-Line Filter Using VLSI Backend Interconnect with High Resistivity 

Substrate,” Int. J. IR & MMW, FEB. 2006. 

[5]. K. C. Chiang, C. H. Lai, Albert Chin, T. J. Wang, H. F. Chiu, J. R. Chen, S. P. 

McAlister, and C. C. Chi, “Very High-Density (23 fF/μm2) RF MIM Capacitors 

Using high-κ TiTaO as the Dielectric,” IEEE Electron Device Lett. 26, no. 10, 

pp. 728-730, 2005.  

[6]. K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, S. P. McAlister, H. F. 

Chiu, J.-R. Chen, and C. C. Chi, “High-κ Ir/TiTaO/TaN Capacitors Suitable 

for Analog IC Applications,” IEEE Electron Device Lett. 26, no. 7, pp. 504-506, 

2005. 

[7]. B. F. Hung, K. C. Chiang, C. C. Huang, A. Chin, and S. P. McAlister, 

“High-Performance Poly-Silicon Thin Film Transistors Incorporating LaAlO3 as 

the Gate Dielectric,” IEEE Electron Device Lett. 26, no. 6, pp. 384-386, 2005. 

[8]. D. S. Yu , K. C. Chiang, C. F. Cheng, A. Chin, C. Zhu, M. F. Li, and Dim-Lee 

Kwong, “Fully Silicided NiSi:Hf/LaAlO3/Smart-Cut-Ge-On-Insulator 

n-MOSFETs With High Electron Mobility” IEEE Electron Device Lett. 25, no. 

8, pp. 559-561, 2004. 

 



 131

(C) Conferences & Proceeding 
 

[1]. K. C. Chiang, C. C. Huang, Albert Chin, W. J. Chen, H. L. Kao, M. Hong, and J. 

Kwo, “High Performance Micro-Crystallized TaN/SrTiO3/TaN Capacitors for 

Analog and RF Applications,” Symp. on VLSI Technology, pp., US, June 2006. 

[2]. H. L. Kao, Albert Chin, C. C. Liao, C. C. Huang, K. C. Chiang, S. P. McAlister 

and C. C. Chi, “High RF Performance and Low Cost Mechanically Strained 

MOSFETs on Plastic Substrates,” IEEE MTT-S Int’l Microwave Symp. Dig., pp. 

295-298, June 12-17, 2006. 

[3]. K. C. Chiang, Albert Chin, C. H. Lai, W. J. Chen, C. F. Cheng, B. F. Hung, and 

C. C. Liao, “Very High κ and High Density TiTaO MIM Capacitors for Analog 

and RF applications,” Symp. on VLSI Technology, pp. 62-63, Japan, June 2005. 

[4]. K. C. Chiang, C. H. Lai, Albert Chin, H. L. Kao and S. P. McAlister, and C. C. 

Chi, “Very High Density RF MIM Capacitor Compatible with VLSI,” IEEE 

MTT-S Int’l Microwave Symp. Dig., pp. 287-290, June 12-17, 2005. 

[5]. C. H. Lai, Albert Chin, K. C. Chiang, W. J. Yoo, C. F. Cheng, S. P. McAlister, C. 

C. Chi and P. Wu, “Novel SiO2/AlN/HfAlO/IrO2 Memory with Fast Erase, Large 

ΔVth and Good Retention,” Symp. on VLSI Technology, pp. 210-211, Japan, 

June 2005. 

[6]. Albert Chin, C. C. Laio, K. C. Chiang, D. S. Yu, W. J. Yoo, G. S. Samudra, S. P. 

McAlister, and C. C. Chi, “Low Voltage High Speed SiO2/AlGaN/AlLaO3/TaN 

Memory with Good Retention,” International Electron Devices Meeting (IEDM) 

Tech. Dig., pp. 165-168, Washington DC, Dec. 2005. 

[7]. C. H. Lai, C. C. Huang, K. C. Chiang, H. L. Kao, W. J. Chen, Albert Chin and C. 

C. Chi, “Fast High-κ AlN MONOS Memory with Large Memory Window and 

Good Retention,” IEEE 63rd  Device Research Conference (DRC), pp., 2005. 

[8]. H. L. Kao, Albert Chin, C. C. Huang, B. F. Hung, K. C. Chiang, Z. M. Lai, S. P. 

McAlister and C. C. Chi, “Low Noise and High Gain RF MOSFETs on Plastic 

Substrates,” IEEE MTT-S Int’l Microwave Symp. Dig., pp. 295-298, June 12-17, 

2005. 

[9]. H. L. Kao, Albert Chin, J. M. Lai, C. F. Lee, K. C. Chiang, and S. P. McAlister, 

“Modeling RF MOSFETs After Electrical Stress Using Low-Noise Microstrip 



 132

Line Layout,” in IEEE RF-IC Symp. Dig., pp. 157-160, June 2005.. 

[10].Albert Chin, C. C. Chen, C. C. Laio, D. S. Yu, K. C. Chiang, W. J. Chen, M.-F. 

Li, W. J. Yoo, C. Zhu, and G. Samudra, “3D Integrated Metal-Gate/High-κ 

CMOS for Both DC and AC Power Consumption Solutions,” Symposium on 

Nano Device Technology (SNDT), May 3~5, 2005.  


