
The present invention provides integrated circuit fabrication methods and
devices wherein triple damascene structures are formed in five consec-
utive dielectric layers (312, 314, 316, 318 and 320) using two etching se-
quences. A first etching sequence comprising depositing a first etch mask
layer (322), on the fifth (top) layer (320), developing a power line trench
pattern (324) and a via pattern (326) in the first mask layer, simulta-
neously etching the power line trench pattern (324) and the via pattern
(326) through the top three dielectric lay- ers (316, 318, 320), and
removing the first etch mask layer. A second etch- ing sequence including
depositing a second etch mask layer (330), on the fifth layer (320) and
inside the power line trench (325) formed in the first etching sequence,
developing a sig- nal line pattern (332) overlaying the via pattern (327)
in the second etch layer, etching the via pattern (327) through the second
layer (312), and subsequently etching the via pattern (327) through the
first layer (312) while simultaneously etching the signal line trench
pattern (332) through the fifth layer (320). The etching sequences result
in the formation of a power line trench (325) and a signal line trench
(336) with an underlying via hole (340). These trenches and the via hole
are simultaneously filled with a conductive material, such as a metal, to
form a triple damascene structure including a power line (352) and a signal
line (354) having an underlying via plug (356).    


