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Copper Electroplating Study for Through Silicon Chip Electrode of Three-

dimensional Chip Stacking
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Manabu TOMISAKA Masataka HOSHINO Hitoshi YONEMURA Kenji TAKAHASHI

Three-dimensional (3D) LSI chip stacking technologies Y299 have been extensively studied to

realize high-density packaging and high operation performance. The Association of Super-Advanced

Electronics Technologies (ASET) plans to accomplish the technology of stacking more than 5 chips
which are 50 m thick with 20y m pitch bumps by the year of 2003. Through Si chip electrode is the

shortest connection between stacked chips. It will reduce signal delay and is considered as a key

technology for 3D chip stacking. In this paper, we report the Cu plating study filling into 10y m

square and 70y m depth vias to form the through electrodes. We found that it could be almost filled

up with the conventional plating solution.

Key words 0 ASET, Copper, Electro plating, Via filling, Three-dimensional, Chip stack
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Table 1 Bath condition

CuS0,-5H,0 | H,S0, | Accelerator|Suppressor| CI”

Bath A 200g/L 100g/L] 1.5mL/L SmL/L |50ppm
Bath B 200g/L 100g/L] 2.5mL/L | 15mL/L |50ppm
Bath A: for LS| Via filling
Bath B: for Via Filling in Printed Gircuit Board
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Table 2 Bath condition

CuS04-5H,0 | H,S0, | Blightener
Bath C 70g/L 190g/L| 5mL/L
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(a) 100A/m?  (b) 30A/m? (c) 10A/m?
Fig.15 Current density dependence
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