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Planarization of Cu interconnect using ECMP process
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Abstract : Copper has been used as an interconnect material in the fabrication of semiconductor devices, because of its
higher electrical conductivity and superior electro-migration resistance. Chemical mechanical polishing (CMP) technique is
required to planarize the overburden Cu film in an interconnect process. Various problems such as dishing, erosion, and
delamination are caused by the high pressure and chemical effects in the Cu CMP process. But these problems have to
be solved for the fabrication of the next generation semiconductor devices. Therefore, new process which is
electro-chemical mechanical planarization/polishing (ECMP) or electro-chemical mechanical planarization was introduced to
solve the technical difficulties and problems in CMP process. In the ECMP process, Cu ions are dissolved
electrochemically by the applying an anodic potential energy on the Cu surface in an electrolyte. And then, Cu complex
layer are mechanically removed by the mechanical effects between pad and abrasive. This paper focuses on the
manufacturing of ECMP system and its process. ECMP equipment which has better performance and stability was

manufactured for the planarization process.
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E 1. ECMP 48 =34
Table 1. Conditions of ECMP experiment

Pressure 70 ,140 210 g/cm®
Velocity
30/30, 60/60, 90/90 rpm
(Head/Platen)
Current Density 6, 13, 19 mA/cm’
Pad type IC 1400 K groove
Material 4 inch Cu wafer (15000 A)
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Fig. 1. MRR and WIWNU for variable pressures
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Fig. 2. MRR and WIWNU for variable current densities
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