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一、曾執行之計畫： 

補助或

委託機

構 

起迄年月 計畫名稱(計畫編號) 

國科會 113/8/01~114/7/31 新式中段互連導線之新創製作工藝－建構電化學原

子層沉積細微鈷薄膜導線之高導電性與微量合金強

化工程(1/2)(113-2221-E-150-006-) 

國科會 111/8/01~113/7/31 後銅時代之中段(MOL)導線新式整合方案－實現電

化學原子層析鍍雙重阻障鈷基&釕基薄膜介面整合

暨超填充柱塞/導線合金強化工程(111-2221-E-150-

031-MY2) 

國科會 109/8/01~111/7/31 革命性中段(MOL)全鈷導線材料與新式雙鑲嵌製程

之整合研究－電化學原子層沉積全鈷導線之均向性

填充與合金強化工程(109-2221-E-150-026-MY2) 

科技部 107/8/1~109/7/31 全面自阻障銅合金導線與孔隙介電層之材料與製程

整合(Ⅱ)－全面自阻障電化學原子層沉積銅合金導

線與孔隙介電層整合(Ⅱ)(MOST107-2221-E150-002-

MY2) 

科技部 106/8/1~107/7/31 全面自阻障銅導線與高孔隙介電層之材料與製程整

合－全面自阻障電化學原子層沉積銅導線與高孔隙

介電層整合(MOST106-2221-E150-010) 

科技部 105/8/1~106/7/31 孔隙介電層與超微銅導線新興鑲嵌製程之全程整合

研究(II)－孔隙介電層之電化學原子層沉積雙重強

化超微銅導線工程 (II)(MOST104-2221-E150-005-

MY2) 

國科會 104/8/1~105/7/31 孔隙介電層與超微銅導線新興鑲嵌製程之全程整合

研究(II)－孔隙介電層之電化學原子層沉積雙重強

化超微銅導線工程 (II)(MOST104-2221-E150-005-

MY2 ) 

國科會 103/8/1~104/7/31 孔隙介電層與超微銅導線新興鑲嵌製程之全程整合

研究－孔隙介電層之電化學原子層沉積雙重強化超

微銅導線工程(MOST103-2221-E150-006) 
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國科會 103/1/1~103/12/31 圖 案 化 矽 晶 片 上 製 作 高 效 率 GaN-based 

LED(MOST103-2623-E150-002-ET ) 

國科會 100/8/1~103/7/31 創新型自阻障型電化學析鍍銅/銀合金連導線製程

開發 (NSC100-2221-E-150-033-MY3) 

國科會 97/8/1~100/7/31 超薄 TaSi2Cx擴散阻礙層與銅金屬化製程 (NSC97-

2221-E-150-001-MY3) 

國科會 96/8/1~97/7/31 CIGS 化合物薄膜光伏元件之研製-創新型 CIGS 光

伏元件背面電極研製與整合特性 (NSC96-2221-E-

150-034) 

國科會 96/5/1~97/4/30 高透光率 /高導電度透明導電氧化物薄膜研製 

(NSC96-2622-E-150-003-CC3) 

國科會 95/8/1~96/7/31 離子束沉積/電漿改質光伏元件透明導電薄膜製程

特性(重點研究計畫) (NSC 95-2221-E-150-006) 

國科會 94/11/1~95/10/31 離子束濺鍍製備薄膜電晶體同合金薄膜閘極、源/汲

極製程 (NSC 94-2622-E-150-029-CC3) 

國科會 94/8/1~95/7/31 離子束濺鍍/緻密新穎鉭基非晶質薄膜擴散阻礙特

性與銅製程整合 (NSC 94-2216-E-150-004) 

國科會 93/11/1~94/10/31 可撓式顯示器技術的新式低溫多晶矽薄膜電晶體製

程 (NSC93-2262-E-150-054-CC3) 

國科會 93/8/1~94/7/31 高導電性非晶質鉭基擴散阻礙層製備與銅金屬化製

程整合 (II) (NSC93-2215-E-150-004) 

國科會 92/8/1~93/7/31 高導電性非晶質鉭基擴散阻礙層製備與銅金屬化製

程整合 (I) (NSC92-2215-E-150-004) 

國科會 91/8/1~92/7/31 無電鍍製備次微米自行對準矽化物與銅製程整合研

究 (NSC-91-2215-E-150-001) 

國科會 91/1/1~91/7/31 高溫濺鍍現場沈積自行對準矽化物(COSI2 與 NISI)

與銅金屬化製程之整合研究  (NSC90-2215-E-150-

001) 

 

二、期刊論文： 

國外期刊 
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1. Giin-Shan Chen, Meng-Jie Lin, Chun-Wei Huang, Yi-Lung Cheng, Jau-

Shiung Fang, Chih-I. Lin (2024, Oct). The impact of titanium alloying on 

altering nanomechanical properties and grain structures of sputter-deposited 

cobalt for electromigration reliability enhancement. Journal of Alloys and 

Compounds 1003 (2024) 175564 

2. Chien-Nan Hsiao, Yen-Chang Pan, Wei-Chun Chen, Yi-Lung Cheng, Jau-

Shiung Fang, Ting-Hsun Su, Meng-Jie Lin, Giin-Shan Chen (2024, Aug). The 

feasibility of an ultrathin dual-barrier scheme to inhibit interfacial diffusion and 

reactions in contact stacks of Co/NiSi/Si. Surfaces and Interfaces 51 (2024) 

104703. 

3. Jau-Shiung Fang, Ting-Hsun Su, Yi-Lung Cheng, Giin-Shan Chen (2024, 

Jul). Synergistic enhancement of adhesion and electromigration reliability of 

cobalt via super-diluted (0.06 at.%) tungsten alloying as next-generation 

interconnect materials. Microelectronics Reliability 158 (2024) 115427. 

4. In-Chi Gau, Yao-Wen Chang, Giin-Shan Chen, Yi-Lung Cheng, Jau-

Shiung Fang (2024, May). Process optimization of titanium self-aligned 

silicide formation through evaluation of sheet resistance by design of 

experiment methodology. Solid State Electronics 215 (2024) 108879. 

5. T.K. Tsai, Y.K. Lu, J.S. Fang, G.S. Chen (2024, Feb). Ultrasound assistance 

in the sensitization and activation of porous Al2O3 supports for improving the 

hydrogen separation of Pd/Al2O3 composite membranes. International 

Journal of Hydrogen Energy 55 (2024) 1007–1016. 

6. Jau-Shiung Fang, Giin-Shan Chen, Chin-Chia Chang, Chien-Nan Hsiao, Wei-

Chun Chen, Yi-Lung Cheng (2024, Jan). Understanding electromigration 

failure behaviors of narrow cobalt lines and the mechanism of reliability 

enhancement for extremely dilute alloying of manganese oxide. Journal of 

Alloys and Compounds 970 (2024) 172591. 

7. Yi-Lung Cheng, Chih-Yen Lee, Giin-Shan Chen, Jau-Shiung Fang (2023, 

Dec). Comparison of Barrier Efficiency for Self-Assembled Monolayers on 

SiO2 by Using Decyltrimethoxysilane or 3-Aminopropyltrimethoxysilane 

Vapor Treatment. ECS J. Solid State Sci. Technol. 12 123009. 

8. Yi-Lung Cheng, Hong-Chang Huang, Wei-Fan Peng, Giin-Shan Chen, Jau-

Shiung Fang (2023, Oct). Comparison of Cobalt Integration with Various 

Dielectric Materials under Thermal and Electrical Stress. Coatings 2023, 

13(10), 1818. 

9. Yi-Lung Cheng, Chih-Yen Lee, Giin-Shan Chen, Jau-Shiung Fang (2023, 

Jun). Comparison of Precursors for Self-Assembled Monolayers as Cu 

Barriers. ECS J. Solid State Sci. Technol. 12 063001. 
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10. Jau-Shiung Fang, Ching-En Lee, Yi-Lung Cheng, Giin-Shan Chen (2023, 

Apr). Reinforcement in electromigration reliability of Cu interconnects by 

alloying of extremely dilute MnO. Journal of Alloys and Compounds 951 

(2023) 169974. 

11. Yi-Lung Cheng, Kai-Hsieh Wang, Chih-Yen Lee, Giin-Shan Chen, Jau-Shiung 

Fang (2023, Feb). Comparison of CoW/SiO2 and CoB/SiO2 Interconnects from 

the Perspective of Electrical and Reliability Characteristics. Materials 2023, 

16(4), 1452. 

12. Jau-Shiung Fang, Kun-Huang Chen, Yi-Lung Cheng, Giin-Shan Chen 

(2023,Feb). Layer-by-layer deposition of breakdown-strengthened Co(Ni) 

films by modulating termination time over the redox replacement. Materials 

Chemistry and Physics 296 (2023) 127222. 

13. Giin-Shan Chen, Yen-Chang Pan, Wei-Chun Chen, Chien-Nan Hsiao, Chin-

Chia Chang, Yi-Lung Cheng, Jau-Shiung Fang (2023, Jan). Dual near-zero-

thickness sealing for the strengthening of cobalt thin films and nano-lines for 

future interconnect applications. Applied Surface Science 609 (2023) 155387. 

14. Yi-Lung Cheng, Wei-Fan Peng, Chi-Jia Huang, Giin-Shan Chen, Jau-Shiung 

Fang (2023, Jun). Reliability Characteristics of Metal-Insulator-

Semiconductor Capacitors with Low-Dielectric-Constant Materials. Molecules 

2023, 28(3), 1134. 

15. Giin-Shan Chen, Chin-Chia Chang, Yen-Chang Pan, Yi-Lung Cheng, Jau-

Shiung Fang (2022, Oct). Effect of Minor Alloying on Electromigration 

Reliability of Cobalt Nanowires for Advanced Interconnect Applications: 

Activation-Energy and Microstructure-Evolution Studies. SSRN. 

16. Giin-Shan Chen, Ching-En Lee, Yi-Lung Cheng, Jau-Shiung Fang, Chien-

Nan Hsiao, Wei-Chun Chen, Yiu-Hsiang Chang, Yen-Chang Pan, Wei 

Lee, Ting-Hsun Su (2022, Aug). Enhancement of Electromigration Reliability 

of Electroless-Plated Nanoscaled Copper Interconnects by Complete 

Encapsulation of a 1 nm-Thin Self-Assembled Monolayer. J. Electrochem. Soc. 

169 082519. 

17. Yi-Lung Cheng, Wei-Fan Peng, Chih-Yen Lee, Giin-Shan Chen, Jau-Shiung 

Fang (2022, Jun). Comparison of Self-Assembled Monolayers on SiO2 and 

Porous SiOCH Dielectrics by Decyltrimethoxysilane Vapor Treatment. 

Coatings 2022, 12(7), 926. 

18. Ting-Kan Tsai, I-Ting Shih, Yi-Lung Cheng, Giin-Shan Chen, Jau-

Shiung Fang (2022, Apr). Enhancement of breakdown strength and 

electromigration reliability for cobalt lines lightly doped with boron. Materials 

Chemistry and Physics 285 (2022) 126136. 
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19. Giin-Shan Chen, Ching-En Lee, Tzu-Ming Yang, Yi-Lung Cheng, Jau-

Shiung Fang (2021, Dec). All-wet encapsulation and electroless superfilling 

process for the fabrication of self-assembled-monolayer encapsulated copper 

interconnects with enhanced electromigration reliability. Materials Letters 304 

(2021) 130718. 

20. Jau-Shiung Fang, Ching-En Lee, Yi-Lung Cheng, Giin-Shan Chen (2021, 

Aug). Strengthening the Electromigration Resistance of Nanoscaled Copper 

Lines by (3-aminopropyl) trimethoxysilane Self-Assembled Monolayer.  ECS 

J. Solid State Sci. Technol. 10 083007. 

21. Giin-Shan Chen, Wen-Hong Chang, Chin-Chia Chang, Yi-Hsin Chien, Jau-

Shiung Fang, Yi-Lung Cheng (2021, Aug). Structural models and barrier 

properties of amine-terminated trialkoxysilane monolayers incubated in 

nonpolar vs. polar protic solvents. Materials Chemistry and Physics 274 (2021) 

125113. 

22. Chih-Yen Lee, Giin-Shan Chen, Jau-Shiung Fang, Yi-Lung Cheng (2021, 

Jun). Effects of Cu Metal Barrier on Electrical Characteristics of Porous 

Carbon-Doped Oxide Film. ECS J. Solid State Sci. Technol. 10 063005. 

23. Yi-Lung Cheng, Wei-Fan Peng, Chih-Yen Lee, Giin-Shan Chen, Ying-Ning 

Lin, Jau-Shiung Fang (2021, Jun). Electrical and Reliability Perspectives for 

Self-Forming Barrier CuSc Metallization. ECS J. Solid State Sci. Technol. 10 

065014. 

24. Jau-Shiung Fang, Yu-Lin Wu, Yi-Lung Cheng, Giin-Shan Chen (2021, Apr). 

Synthesis of Dilute Phosphorous-Embedded Co Alloy Films on a NiSi 

Substrate with a Superior Gap-Filling Capability for Nanoscale Interconnects. 

J. Electrochem. Soc. 168 042505. 

25. Giin-Shan Chen, Wan-Ling Gao, Chin-Chia Chang, Jau-Shiung Fang, Yi-

Lung Cheng (2021, Feb). Synergy of mercaptosilane monolayer embedding 

and extremely dilute cobalt alloying for metallization of copper without a 

conventional metallic barrier. Materials Chemistry and Physics 259 (2021) 

124034. 

26. Jau-Shiung Fang, Tzu-Ming Yang, Yi-Lung Cheng, Giin-Shan Chen (2021, 

Feb). (3-Aminopropyl) trimethoxysilane Self-Assembled Monolayer as Barrier 

of Porous SiOCH for Electroless Cu Metallization: Optimizations of SiOCH 

Hydroxylation and Monolayer Functionalization. ECS J. Solid State Sci. 

Technol. 10 023003. 

27. Jau-Shiung Fang, Tzu-Ming Yang, Yen-Chang Pan, Guan-Yu Lai, Yi-Lung 

Cheng, and Giin-Shan Chen (2020, Dec). Chemical-Structure Evolution Model 
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for the Self-Assembling of Amine-Terminated Monolayers on Nanoporous 

Carbon-Doped Organosilicate in Tightly Controlled Environments. Langmuir 

28. G.S. Chen, W.L. Gao, J.S. Fang, Y.L. Cheng (2020, Nov). synergy of 

mercaptosilane monolayer embedding and extremely dilute cobalt alloy for 

metallization of copper without a conventional metallic barrier.Materials 

Chemistry and Physics 

29. Giin-Shan Chen, Ren-Jie Taua,Jau-Shiung Fang, Yi-Lung Cheng, Yen-Chin 

Chen (2020, Oct). Mechanism of strengthening electroless plated copper films 

with extremely T dilute oxide dispersion alloying: The optimal MnO 

addition.Appl. Surf. Sci., 527, 146818 

30. Li-Chung Yang, Der-Ru Jung, Fang-Ru Po, Chia-His Hsu and Jau-Shiung 

Fang(2020, Oct). Tailoring Bandgap and Electrical Properties of Magnesium-

Doped Aluminum Zinc Oxide Films Deposited by Reactive Sputtering Using 

Metallic Mg and Al–Zn Targets.Coatings 

31. Cheng, Yi-Lung; Lin, Yu-Lu; Chen, Giin-Shan, Fang Jau-Shiung(2020, Aug). 

Reliability Improvement for Stacked Dielectric with Low-k SiOCH Dielectric 

and SiCN Barrier by UV-Assisted Thermal Curing.ECS Journal of Solid State 

Science and Technology 

32. Y.L. Cheng, J.S. Fang, G.S. Chen, C.Y. Lee (2020, May). Effect of Post-

annealing on Reliability of Cu/Low-k Interconnects.ECS J. Solid. State Sci. 

Techno 

33. Yi-Lung Cheng, Hong-Chang Huang, Chih-Yen Lee, Giin-Shan Chen,Jau-

Shiung Fang(2020, Apr). Comparison of Cu and Co Integration with Porous 

Low-k SiOCH Dielectrics. Thin Solid Films, 704, 138010 

34. Jau-Shiung Fang, Yu-Fei Sie, Yi-Lung Cheng and Giin-Shan Chen (2020, 

Feb). A New Alternative Electrochemical Process for a Pre-Deposited UPD-

Mn Mediated the Growth of Cu(Mn) Film by Controlling the Time during the 

Cu-SLRR.Coatings, 164 

35. Yi-Lung Cheng, Chih-Yen Lee, Wei-Fan Peng, Giin-Shan Chen and Jau-

Shiung Fang(2020, Feb). Electrical and Reliability Characteristics of Self- 

Forming Barrier for CuNd/SiOCH Films in Cu Interconnects.coatings, 10, 155 

36. Jau-Shiung Fang, Kuang-Yu Yu, Sung-Te Chen, Yi-Lung Cheng, Yi-Sheng 

Wang and Giin-Shan Chen (2019, Dec). Reliability enhancement of 

copper/porous SiOCH metallization systems using nitrogen stuffing and bias-
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filter sputter deposited Mn2O3 barrier.ECS J. Solid State Sci. & Technol., 8, 

N208-N213 

37. Yi-Lung Cheng, Yu-Lu Lin, Chih-Yen Lee, Giin-Shan Chen,Jau-Shiung 

Fang(2019, Oct). Electrical Characteristics and Reliability of Nitrogen-Stuffed 

Porous Low-k SiOCH/ Mn2O3-xN/Cu Integration.Molucules, 24, 3882 

38. Giin-Shan Chen, Ren-Jie Tau, Sung-Te Chen, Yen-Chin Chen, Yi-Lung 

Cheng,Jau-Shiung Fang(2019, Sep). Self-strengthening of electroless-plated 

copper via dual segregation of extremely dilute (0.1%) manganese oxide 

inclusions.Materials Letter, 257, 126711 

39. Jai-Ling Wu,Jau-Shiung Fang(2019, May). Role of ethylenediamine additive 

in Cu growth on a Co/SiO2/Si substrate via electrochemical atomic layer 

deposition of Pb and its surface limited redox replacement.Apply Surface 

Science, 477, 280-284. MOST 104-2221-E-150-005-MY2 

40. J.S. Fang, H.M. Wang, C.H. Hsu, Y.L. Cheng, G.S. Chen (2019, Apr). Growth 

of a Cu(Co) film by underpotential deposition of Co and controlling the time 

of the surface-limited redox replacement of Cu.Int. J. Electrochem. Sci., 14, 

5143-5153 

41. Y.L. Chang, Chih-Yen Lee; Wei-Jie Hung; Giin-Shan Chen;Jan-Shiung 

Fang(2019, Apr). Barrier-Free Process for Fluorinated Silicon Glass Film in 

Cu Interconnects.Thin Solid Films, 678, 1-7 

42. Yi-Lung Cheng , Chiao-Wei Haung, Chih-Yen Lee, Giin-Shan Chen,Jau-

Shiung Fang(2019, Apr). Self-Assembled Monolayers on Highly Porous Low-

k Dielectrics by 3-Aminopropyltrimethoxysilane Treatment. Coatings, 9, 246 

43. J.S. Fang, K.Y. Yu, Y. S. Wang, G.S. Chen, Y.L. Chenu (2018, Nov). A 2-

nm-thick Mn Oxide on a Nitrogen-Stuffed Porous Carbon-Doped Organosilica 

as a Barrier of Cu Films.ECS J. Solid State Science and Technology, 7, N137-

N142 

44. J.S. Fang, M.Y. Hsu, Y.L. Cheng, G.S. Chen (2018, Oct). Electrochemical 

Growth of Cu(Ru) films via underpotential deposition of Pb, surface-limited 

redox replacement of Cu, and underpotential deposition of Ru.J. Electro. 

Mater., 47, 5973-5980 

45. Y.L. Cheng,Chih-Yen Lee, Wei-Jie Hung, Giin-Shan Chen,Jau-Shiung 

Fang(2018, Sep). Electrical and Reliability Characteristics of Dielectric Stack 

with Low Dielectric Constant SiCOH and Capping SiCNH Films.Surface 

Coatings and Technology, 350, 57-63 
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46. Y.L. Cheng, B.H. Lin, C.Y. Lee, G.S. Chen,J.S. Fang(2018, Aug). Comparison 

of O2 plasma treatment on porous low dielectric constant material at sidewall 

and bottom of trench structure.Thin Solid Films, 660, 808-813 

47. Y.L. Cheng; Chih-Yen Lee; Wei-Jie Hung; Giin-Shan Chen;Jan-Shiung 

Fang(2018, Aug). Comparison of Various Low Dielectric Constant 

Materials.Thin Solid Films, 660, 871-878 

48. J.S. Fang, J.L. Wu, S.M. Wang, C.H. Hsu, Y.L. Cheng, G.S. Chen (2018, Jun). 

Influence of trisodium citrate on the Cu electrodeposition by sequential 

underpotential deposition of Pb and surface-limited redox replacement of 

Cu.Int. J. Electrochem. Sci., 13, 7466-7477 

49. Giin-Shan Chena, Tzu-Ming Yang, Sung-Te Chen, Yi-Lung Cheng,Jau-

Shiung Fang(2018, Feb). A new alternative self-assembled-monolayer 

activation process for electroless deposition of copper interconnects without a 

conventional barrier.Electrochemistry Communications, 87, 9-12 

50. J.S. FANG, L.Y. LIN, C.L. WU, Y.L. CHENG, and G.S. CHEN (2017, Aug). 

Effects of Additives on Electrochemical Growth of Cu Film on Co/SiO2/Si 

Substrate by Alternating Underpotential Deposition of Pb and Surface-Limited 

Redox Replacement by Cu.Journal of Electronic Materials, 46 (11) 6677-

6684. MOST 104-2221-E-150-005-MY2 

51. Sung-Te Chena, Yu-Cheng Chungb,Jau-Shiung Fangc, Yi-Lung Chengd, 

Giin-Shan Chen (2017, Feb). Enhancement of seeding for electroless Cu 

plating of metallic barrier layers by using alkyl self-assembled 

monolayers.Applied Surface Science, 405, 350-358 

52. Y. L. Cheng, C. Y. Lee; Y. L. Huang, C. R. Sun, W. H. Lee, G. S. Chen;J. S. 

Fang, and B. T. Phan (2016, Dec). Cu-induced Dielectric Breakdown of Porous 

Low Dielectric Constant Film.Journal of Electronic Materials 

53. Giin-Shan Chen, Ding-Ye Wu, Sung-Te Chen, Yi-Lung Cheng,Jau-Shiung 

Fang, and Tzu-Ming Yang (2016, Sep). Enhancement of Seeding and 

Electroless Cu Plating on TaN Barrier Layers: The Role of Plasma 

Functionalized Self-Assembled Monolayers.Journal of The Electrochemical 

Society, 163, D463-D468 

54. Y.J. Cheng, G.S. Chen,J.S. Fang(2016, Aug). Effect of Annealing 

Temperature on Electrical and Reliability Characteristics of HfO2/Porous 

Low-k Dielectric Stacks.Microelectronic Engineering, 34-39 
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55. Y. L. Cheng, Y. L. Huang, C. R. Sun, W. H. Lee, G. S. Chen, and J. S. 

Fang(2016, Jul). Effect of Cu Drift on Dielectric Breakdown for Porous Low 

Dielectric Constant Film under Static and Dynamic Stress.Electrochemical 

Society Transactions, 72(2), 241-252 (2016) 

56. J.S. Fang, J.H. Chen, G.S. Chen, Y.L. Cheng, T.S. Chin (2016, Apr). Direct, 

sequential growth of copper film on TaN/Ta barrier substrates by alternation of 

Pb-UPD and Cu-SLRR.Electrochimica Acta, 206 (2016) 45–51. MOST 104-

2221-E-150-005-MY2 

57. Quang-Phu Tran; Tsung-Shune Chin;Jau-Shiung Fang; An-Ya Lo (2016, 

Mar). P-type highly conductive and transparent NdF3-doped tin oxide films 

prepared by dip coating.Thin solid Films, 618 (1) 159-164 
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