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Fig.1 Images of rough Cu substrate: (a) 2D and (b) 3D
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Table 1 Surface profile date of Cu substrate of selected area

Name Value Description
Sa/nm 293.87 Average height
S¢/nm 370.11 Root-mean-square height
Sp/pm 1.2984 Maximum peak height
Sv/pm 1.527 Maximum valley depth
S,/pm 2.8253 Maximum height
S10z/M 2.6134 Ten point height

Ssk -0.25556 Skewness

Sku 3.2048 Kurtosis

Sdq 0.042571 Root mean square gradient
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Fig.2 SEM image of cross-section of AgCu28/Cu wetting system
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Fig.3 Spreading of AgCu28 alloy on Cu substrate with different

roughness: (a) top view and (b) drop base radius vs. R,
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Fig.4 Contact angle as a function of time and R, for AgCu28/Cu
system: (a) dynamic contact angle and (b) final contact

angle
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Fig.5 SEM images of the triple line region of AgCu28 alloy spreading on Cu substrate with different R.: (a) 16 nm,
(b) 203 nm, (c) 337 nm, (d) 589 nm, (e) 664 nm, and (f) 887 nm
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Fig.6 Wetting kinetic of non-reactive AgCu28 alloy on smooth

Cu substrate
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Effect of Roughness on Wettability of Metal/Metal Non-Reactive Wetting System

Wu Mao?, Chang Lingling?, He Xinbo!, Qu Xuanhui*
(1. Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

(2. Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The effects of substrate roughness on wettability of non-reactive wetting and compound forming wetting systems were
investigated by a sessile drop technique at high temperature. The AgCu28/Cu system was selected. Results show that the existence of
roughness promotes wetting and spreading significantly. With the increase of roughness (R,), the contact angle decreases gradually first
and then approaches to a constant value, while the drop base radius increases linearly. Spreading of the liquid alloy on rough surface
combines two modes: on top of the rough surface and inside the capillary grooves. The wetting kinetics for both modes follows the power
law relationship. The driving force of flowing on the top of the rough surface obeys the basic Young’s equation, while an additional
driving force of capillary force exists when flowing inside the micro V-grooves, which results in a decrease in final contact angle and
consequently a better wettability.

Key words: roughness; non-reactive wetting; wettability; contact angle; drop base radius
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