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Natural Language Processing Project

Classification Services

= Patent language is different
= Qur tasks are very specific (file allocation, Core Al prekcton ager Pre-Classifcation
prior art search, etc) “Wodal N | Direct File |
= No off-the-shelf solutions s —
= Our approach
— Adapt most promising available NLP Al ..
models to patent language (BERT) B
— Understand & own Al components Al PreSearch
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Full Classification — from meta data to annotation

EP3151272A1

Title: Semiconductor device and method of
manufacturing semiconductor device

CPC: HO01L21/31 H01L21/31056 (+80)

Pub. Date: 2017-03-30

Pages: 13 (double column)

Example: HO1L2924/13091 (TP)

Metal-Oxide-Semiconductor Field-Effect Transistor (MOSFET)

(TP)

Bonding areas specifically adapted for wire connectors, e.g. wirebond pads

HO1L 2224/05624 (FP)

Aluminium [Al] as principal constituent
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BIELI0 | DESCRIPTION| CLams | FIGURES | NOTES |

First Embodiment

[0019] A structure of a semiconductor device of a first embodiment is now described with
reference to drawings

Description of Structure

[0020] Fig 1 is a section view illustrating a configuration of the semiconductor device of the
first embodiment. The semiconductor device of the first embodiment includes a
semiconductor substrate S, an interlayer insulating film IL1 provided on the semicenductor
substrate S, and an interconnection M1 provided on the interlayer insulating film IL1. A
semiconductor element is provided on the main surface of the semiconductor substrate S
while being not shewn in Fig. 1 . For example, the interconnection M1 is electrically
coupled to the semiconductor element via a plug P1

[0021] Protective films PRO1 and PRO2 each including an insulating film are provided over
the interconnection M1. The protective film PRO1 has an opening OA1, and part of the
interconnection M1 is exposed from the bottom of the opening OA1. Such an exposed
portion of the interconnection M1 is referred to as pad region PD. The protective film PR02
has an opening OA2 that is disposed on the opening OA1 and a size larger than the
opening OA1

[0022] The interconnection M1 includes an aluminum film (Al film), for example. In other
words, the interconnection M1 contains aluminum. The Al film described herein is not
limited to pure Al film, and is a conductive material film (showing metallic conduction
however) mainly containing aluminum. The Al film therefore includes a compound film or
an alloy film of aluminum (Al) and silicon (Si), for example. A compositional ratio of Al in
that film is desirably larger than 50 atomic percent.

[0023] The protective film PRO1 includes a silicon oxynitride film, for example. Not only the
silicon oxynitride film but also a silicon oxide film or a silicon nitride film may be used as the
protective film (cover film) PRO1. The protective film PRO2 includes a polyimide film, for
example.

[0024] A plating film OPM1 is provided over the pad region PD as the bottom of the
opening OA1. A plating film OPM?2 is provided over the plating film OPM1. The plating film
OPM1 includes a nickel (Ni) film, for example. The Ni film is formed over the pad region PD
by electroless plating. The plating film OPM2 includes a gold (Au) film, for example. The Au
film is formed over the plating film OPM1 by electroless plating. The plating films OPM1
and OPM2 may each be referred to as "over-pad metal" or "over-pad metal electrode
(OPM electrode)" because such a plating film cover the pad region PD.

[0025] For example, the plating film OPM1 is provided fo suppress formation of an
undesired metal compound caused by direct contact of a bonding wire (conductive wire)
described later 1o the pad region PD. For example, the plating film OPM2 is provided to
improve adhesion of the bonding wire (conductive wire) described later to the plating film
OPM1

[0026] In the first embodiment, a slit (side slit, recess) SL is provided in a side face of the
opening OA1. In Fig. 1, the slit SL is provided in a bottom portion of the side face of the
opening OA1. The slit SL can be a portion of the side face retreated to the outside of the
opening OA1. In this exemplary case, the slit SL has a tapered shape. From another
perspective, the opening OA1 has an open region larger in its bottom than in its top. In Fig.
1, the open region in the bottom is a size larger than the open region in the top. The
plating film OPM1 is also provided in the slit SL.
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The pre-classification task

= Pre-classification

- Goal: map a new patent application to a (technically) competent examiner

a ©

Examiner A

- A key decision for high quality search & examination

File “Technical Field”

Examiner B
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Machine Translation at the EPO: motivation

Access prior art to
assess patentability

4

Prior art can be In
any language

EPO

(El)

Disseminate patent
Information

4

Users of patent system
might speak any language
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Documents per language in EPO collection
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1OOM Full-text documents
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Development of MT engines in-house

* Engines for translation of non-published applications
- English & German, French, Dutch, Italian

= Development of custom engines for patent language
— Specialization by technical field
— Specialization by document section (title, description & abstract,
claims)

= Development of engines for low-resourced languages
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Thank you very much for your attention!
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