Introduction

EKC Technology, Semiconductor Technologies, DuPont Electronics & Imaging
Contact info: Wilson.Yeh@dupont.com; Sang-Min.Wong@dupont.com

Metal Compatibility Performance

Post Etch Residue Removal on Cobalt Contact
Wilson Yeh*, Wade Lee, Carol Cheng, Alan Chen, Cindy Chiang, Paul Wang, Lester Lee, Sang-Min Wong, and Chi Yen

In advanced technology nodes 7nm and beyond, cobalt has been introduced as
contacts in the middle-of-the-line (MOL) of IC fabrication. Cobalt offers major
advantages such as greater volume of the contacts and does not require thicker
barrier layers like tungsten requires. Although replacing tungsten contacts with
cobalt contacts is gaining attraction, customers would still maintain existing
processes utilizing tungsten contacts. Therefore, there is a need to develop new
chemistries which are able to clean both cobalt and tungsten contacts after dry
etching. One key attribute of the chemical is the ability to clean dry etching
residues without damaging the underlying cobalt or tungsten metals. In response
to the industry need, we have developed cobalt post-etch cleaning solutions with
superior cobalt and tungsten compatibility.
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(a) The unit of ER (etch rate) is A/min. (b) Testing condition: Co: 50°C 10mins;
Cu: 50°C 5mins; W: 50°C 5mins; TiN: 50°C 10mins; AIN: 50°C 5mins; AlO: 50°C
10mins.
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a. Rating the clean performance from 1 to 5, the higher the better.

In this study, we report series of novel wet cleaning formulations for post-etch residue removal on cobalt
contact. Our formulations possess good capability to remove post-etch cobalt residues, high compatibility with
Co, W and TiN BM, as well as tunable AIN and AIO etch rate. For the extreme Co and W compatibility
requirements, the selective protection of the dual inhibitors toward Co and W were demonstrated by X-ray
photoelectron spectroscopy (XPS). We also establish the in-house capability for clean performance evaluation by
customized Co pattern wafer, so as to understand the tuning knob of Co residue cleaning.




