Jobogobbooboobouobboon
googobobooood

E-mail: 344743@mail.dyu.edu.tw

g
gbooobgoobooboboobooboobooooboobooboobobboboobooboobobo
CO00O000000OO0O0U0bOOoC0OdOOHgh-kODOOOODOOOOODOOOOODOOOUOODOOOoOoOoOoOooo
gooobooboobobobooboobooobooooboobooboobobbobooboobooboobo
gooobooboboobooboARMOOODOODOO0OOoOooOOobOoOoTEMODODDOODOODO0ODOD
gooobooboboboboobooboobobboobooboobo0boRrRabOb OO0 ooDOoOoO
gooobgoobobobooboobooboobooboobooboobobooboobo boboobOoobOoo
goooboobobobooboobooboobobooboob bboobooboobuobobobboobOoobOoo
goooboobobobobooboobooboboboobooboobobobobooboobOoboboOobDoOoXo
oo0oopooXpsUOOOOOOOOOODOOOOUODODOOzZIdOODOODOOUOOODODOODODOOOODO
gooobooboboboboobooobooboobobooob0ooboobobobobooboobooboboo
oogon

ggg:gboobbooggobobuoooooooo
EEN

gboogoboobooboobooboobobobooboobobboobooboobobbobooboobob
OO0O0WABSTRACTUOOOOUOOODOOOODOOOOODOOOOUODOOOO0ODOOOOODODOOODODOO
oo0wvOOOoOoDOOoOOOOOoO0OOOOoO0O0bOOOO0DOOOODOCOOOO0ODOOOODOOObODOOODO
viodOooooooooooooooooooooooooooooooooooooooooooooooovioo
oOoooOooO00obOOooO0U0bOOoOoO0U0OOoOo00ObDOOo00ODOO0U00ODOCOOU0O0ODOOOODDOOOviiDOOn
gooobooboboboboobgoobooboobooboobobbobooboobobbooxgbobo1a
gooobooboobobooboobooboobooboobooboobobboboobOoobOol1l2000
goooboobooboboboobooboobooboboobooboobobboboobOo313xgooboonoo
goboobgoobobooboobuoobobooobooboobobooboobUoobo4b000o0obO 210
gboooboobobobobooboobooboobobooboobooboboboboobOoOobs220D0O00O
goooboobobobobooboobooboobobooboobooboboboboobs23pgobooonoO
ooooboobobobobooboobooboobobooob0ooboobobobobe24noboobOonO
oooobo0obobbooboooboobobobooboo0obooboboboobOooDb1225000000DbO0ODOO
ooooboobobbooboobooboboboobo0oboobuoboboobO0oB2O0DbODOODbOODbDOn
ooooboobobboboooboobooboobooobooboboboosobo booboooobooboo
Jib0ooboooboboboboo0obooboobobbooboobooboboOooboUobobobobnooOoss.2™d
ooodobooboboboobooobooboooobooobooboboboobDoobUoobUoboboUobog203300O
ooodoboobobobooboooboobooooboooboobUoboboobDoobUoobUobboUo2r3400bOn
gbooobobooooobooooooboooobooooboboooobOobooooboOob4s3s00oooon
ooooboobooobooboooooobooooboooobobooooboboOoOb4e36 Db bOODoOoO
gboobgoobobooboobgooobooboobooobooboboobuoobo47robbboobOooboOon
4100000000000000DO0000O00DOO0OO0DOO0bLDO0OOO0DObObOODODObObOODODS24.20
gboooboobobboobooboobooboboobooboboboboobuoobOobbobos400nDgn
gboooboobobbobooboobooboboobooboobobbobuoobUoobss0bn0 bsilbal
goooosogoTeEMO0ObDOOoDOoooOOoboooboobobobobooboobobboboo21038.10a200
goos00bgoboboobooboobobooboobuooboboobo0obonob 22032010000
gooooTeMoobooooboooboobobboobooboobuoobobboobOg 220320200 00010
gboooboobooboboobo0obooboobo0obooobo0oboobobbo2s0d33daldonooisOn
OTEMOOO0ODOO0DOOOOO0ODOO0DOO0O0ODOO0ODOO0ODOO0O0DbO0O0b0O0Ob00OD 23033020 0000b010000



O0o00ob00ob0ob0bOOobo0o0ob00ob0obobo0oboo0oboobuobobOobD24b034balO0boO20000TEMO
O000ob00obOobbOobDO0o0ob0o0obobob0oboo0oboobuobb 2s0340200 000200000000
oo0o0obo0obobbobooobo0oboobOobDbo0oboobOo2sg3soobooboobobDbooboob
Oo0o00obO0o0obobobOobOo0obOooboobOobDboobOg 20360 DOOOSODO0ODOOODDOODOODOO
0000000000000 0D00D000D00000O0O 280360b0 ODOODOS0000000O00O00O0O0O0ODOOODO
oo0ooboobobobobooobuooboobo 2903700 pbos0goDooboobooDbooboooboobOon
oboooboobooooobooooobobb2e038al oo ooogoboooooooboooobooo
ooooOooOoooOooOoobOooOlpU3gtbob bbb O00O0oDOOOoODOoDOOUODOOObODODOO
oboooboooooooboo3aao3spooooogbooooboobbooooboooobooboboooDoDo
gbooobgobobbo3as1gstadbgooisoogoooobobooboobooooooooooboobo
oooOooogdoos20osoobhddoooooocdoooodoboooooooo0ooooogoooogoo
gbooobgoossftslipoogosgbgoooboooboooboooobooboobuooboboobooboon
gbog3sfszafjbgooz2ooogbooboboooboobooboooobooboobooboooon
0034031200000 02000000000DO0000DOOOODOODOOOODODOODODODOUOOO
g3dgs3gboozbogbooboobobbooboooboobooboboobooboobuobbOonass
O3u40a000005min0 0000000000000 0DOO000O0ODO0O0OOODO0ODbOOODOODOODbOO 360314
ObOODOO1IO0mnOOO0D0OO0OO0OO0O0OO0ODOOOO0ODOODOO0OO0ODOOOODOODOOOOODOODO303.140c0
ooodmmnd0DO0000D0OOO0OO00ODO0ODOO0OOODOO0OOO0ODOO0ODOOOODOObOODOs’rD3.140d0n00O
gd20mnD0 0000000000000 0DO0O0ODO0ODO0O0OO0ODO0ODOOOOODObOOOs37TO3150a00000
O5min00 0000000000000 00O0DO0O00O0ODO0ObOO0ODOODOObOOD3sO3OPOOOO
OomnDd 0000000000000 0DO000O0DO000O0DO0DO00ODO0ODO0O0DbOO0 ¥O03.10c0000
Omin0 0000000000000 00000O0DO0000D0O0DO0O00O0DbO0O00OO 3¥03.10d0dnd
O2min0 0000000000000 00O000D00D000000O0DO00DO0DO00O0O0 4003.1600000000
005020min0 Zr3d0 30200 2r3d05020 X0 OO 0000000000000 04303.170000000000
obooooboboooooboooobobooooboooobOoboboooob4sb3snooooooobooonog
obooobobo0ooboobouoooboboooooboooobobooo4eb30abgosonoooooooon
OO000oOo0oO00bOOoOo0o0bOoOoO00obDoOoOOoDoOOUOOOD 4803190000 O00O0DOOOOOODOOO
oboooooboooooboboooooboobooboOobooo49b3bcioggooooobbooooboon
CO00000000O0O0O00DOCOO0O00DOOoUOOoDOO9n3udooo20bOO0d0DOOoOODOOOODO
gboooboobobbooboobooboooboosodbo bbb bobooboobooboobooobooon
gboobgoobobbooboobgooboobooobzrosz2bgbbooboooboobobboobooboobon
gboooboobobbooboobuooboobo4s033obobbooboooboobobbobooboobOon
gbooobooboobobooboobodgy

gogno

[1] Chang Seok Kang, Hag-Ju Cho, Katsunori Onishi, ReneeNieh, Rino Choi, Sundar Gopalan, Sid Krishnan, Jeong H.Han, and Jack C. Lee.
(2002) Bonding states and electrical properties of ultrathin HfOxNy gate dielectrics. Appl. Phys.Lett., 81(14), 2593- 2595.01

[2] N Konofaos, E K Evangelou, X Aslanoglou, M Kokkoris and R Vlastou. (2004) Dielectric properties of CVD grown SiON thin films on Si for
MOS microelectronic devices. Semicon. Sci. and Tech., 19(1), 50-53.00

[3] Keunbin YIM, Yeonkyu PARK, Anna PARK, Namhee CHO and Chongmu LEE. (2006) Electrical Properties of Sputter-deposited
ZrO2-based Pt/ZrO2/Si Capacitors. J. Mater. Sci. Technol., 22(6), pp. 807-810.0

[4] L Q Zhu, Q Fang, G He, M Liu and L D Zhang. (2005) Microstr- ucture and optical properties of ultra-thin zirconia films prepared by
nitrogen-assisted reactive magnetron sputtering. Nanotechno- logy, 16, pp. 2865— 2869.01

[5] A.P. Huang, Ricky K.Y. Fu, Paul K. Chu, L. Wang, W.Y. Cheung, J.B. Xu, S.P. Wong. (2005) Plasma nitridation and microstructure of high-k
ZrO2 thin films fabricated by cathodic arc deposition. J. of Crystal Growth, 277(1-4), pp. 422— 427.0

[6] K. Prabakar, Anna Park, Namhee Cho, Wan In Lee, Chang Kwon Hwangbo, Jae Gab Lee and Chongmu Lee (2008) rf-Magnetron sputter
deposited ZrO2 dielectrics for metal-insulator-semicon- ductor capacitors. Vacuum, 82(12), 1367-1370.00

[7] Deok-Sin Kil, Han-Sang Song, Kee-Jeung Lee, Kwon Hong, Jin- Hyock Kim, Ki-Seon Park, Seung-Jin Yeom, Jae-Sung Roh, Noh- Jung
Kwak, Hyun-Chul Sohn, Jin-Woong Kim and Sung-Wook Park. (2006) Development of New TiN/ZrO2/AI203 /ZrO2/TiN Capacitors
Extendable to 45nm Generation DRAMs Replacing HfO2 Based Dielectrics. Symposium on VLSI Technology, 2006. Digest of Technical Papers.[]
[8] Ho Jin Cho , Young Dae Kim, Dong Su Park, Euna Lee, Cheol Hwan Park, Jun Soo Jang, Keum Bum Lee, Hai Won Kim, Young Jong Ki, Il
Keun Han and Yong Wook Song (2007) New TIT capacitor with ZrO2/AI1203/ZrO2 dielectrics for 60 nm and below DRAMs. Solid-State



Electronics, 51(11-12), 1529-1533.00

[9] International technology roadmap for semiconductor 2009.0

[10] J. D. Plummer and P. B. Griffin (2001) Material and process limits in silicon VVLSI technology. Proc. IEEE, 89, 240-258.00

[11] C. P. Liu, Y. Ma, H. Luftman, and S. J. Hillenius (1997) Preventi- ng boron penetration through 25-A gate oxides with nitrogen imp- lant in
the Si Substrates. IEEE Electron Dev. Lett., 18, 212-214.00

[12] A. Martin, P. Osullivan, and A. Mathewson (1998) Dielectric relia- bility measurement methods: A review. Microelectron.Reliab., 38, 37-72.00
[13] S. M. Sze. (1981) Physics of Semiconductor Devices, 2nd Ed., 498-502, Wiley, New York, NY.O

[14] J. C. Wang, S. H. Chiao, C. L. Lee, T. F. Lei, Y. M. Lin, M. F. Wang, S. C. Chen, C. H. Yu, and M. S. Liang. (2002) A physical model for
the hysteresis phenomenon of the ultrathin ZrO2 film. J. Appl. Phys., 92, 3939-3940.0

[15] Valentin K. Gueorguiev, Petya V. Aleksandrova, Tzvetan E. Ivanov and Jordanka B. Koprinarova. (2009) Hysteresis in metal insulator
semiconductor structures with high temperature annealed ZrO2/SiOx layers. Thin Solid Films, 517, 1815-1820.00

[16] Yow-Jon Lin, Wei-Chung Chen, Yi-Min Chin and Chia-Jyi Liu. (2009) Hysteresis mechanism in current— voltage characteristics of ZrOx
films prepared by the sol- gel method. J. Phys. D: Appl. Phys., 42, 045419.00

[17] Seah, M. P., and Spencer, S. J., “ AES of Bulk Insulators-Control and Characterization of the Surface Charge,” J. Elect. Spectro. and
Related Phenomena, 109, pp. 291-308, 2000.00

[18] Fenollosa, R., You, H., Chu, Y., and Parkhutik, v., “ X-Ray Reflect- ivity Study of Formation of Multilayer Porous Anodic Oxides of Silicon,
" Materials Science and Engineering A, 288, pp. 235-238, 2000.0

[190 000000 ,000,000,000,000000000000(MHigh-kO0O0000.0O
[200000000,0000000,000,000,000,00-0000000000000000000.(2009.9.18)[21100000
0,0000000000,000,00-0000000000000000000D000000000DO0OCO.(2004)[22100000
0,00000000,000,000000000000000D000000000O0OCO00ODO/00000000000 DO .(2007)
[23]0 00000, 00000000,000,000000000000000000000000000O0OCO0O0O0OOOODOOO
00000000 .(008[24]00 000000000000 OO OO0 00000O0DOOOUOODO0DO, 000000000000
o0, 000,000,0000000,000,000000000000000000,000,00000000000000000A0
0O O [25] Li-Min Chen. (2004) Fabrication and characterization of nanocry stalline ZrO2 gate oxide. Master Thesis. National Cheng Kung U-
niversity, Taiwan, ROC.O

[26] C. T. Huang, C. H. Hung, C. Y. Yu, K. Y. Lin, S. N. Chen and H. H. Ko. (2008) Analysis on both the Hysteresis Phenomena and E- lectrical
Characteristics of ZrO2 Thin Films grown by Thermal Oxidation. Nano-Scale Technology and Materials Symposium, P53, 30-36.



