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Inventions

Recency Growth rate

Source of Total (% Filed in (Inventions
\ innovation 05 06 07 08 09 10 11 12 13 14 15 16 17 inventions Last 5 years) per year)
\ S Korea || e B 00 0+
R USA 2130 I 59% &
Japan F 920 P 60% I
China [ 338 [ 80% it
| PCT L1940 70% =
\ EPO | 173 % ft
\ UK | 137 0% 1t
Taiwan | 134 e ee% >
India 124 [ 90% 1t
Germany | 120 B 72% 4
France 70 B 53% b
\ Italy 38 I 92% 2
e e mm N - M s 2 Australia 32 [ 75% =
Spain 23 [ 9% =%
05 06 07 08 09 10 11 12 13 14 15 16 Poland 19 B 79% =
Earliest Priority Year Malaysia 10 E—.
mm Grant Applications -0O-All Inventions High Growth
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Filing Activity by Sector % Landscape by Entity tier

~0— Commercial

—0— Academic & Government

1]
s \
:E \‘ m Tier 1 Entities per Tier
\
> \ m Tier 2
c \ Tier 1: 10 Assignees with | , o
\\ l‘ 0 = Tier 3 >= 80 inventions
LY E
AXY -~
4 s Tier 2: 68 Assignees with | oo
AT = 20 - 79 inventions
£ &8
3
|5
Tier 3: 1689 Assignees with

05 06 07 o08 09 10 11 12 13 14 15 16
Earliest Priority Year
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Inventions Inventions Recency
Total filed from filed from (% Filed in last
Tier 1 05 06 07 08 09 10 11 12 13 14 15 16 Iinventions 2006-2010 2011-2016 5 years)
Samsung B 97 266 73%
KAIST Korea N B 40 206 b 84%
Sungkyunkwan University B 53 177 | 7%
IBM ] . 54 173 | 76%
LG ] B 3 165 o 98%
ETRI Korea F 18 122 L 8%
Seoul National University P 28 105 P 79%
Tsinghua University ] B 9 99 B 92%
Semiconductor Energy Lab P 4 77 B 95%
Toshiba B 15 65 b 8% B

Top 20% by invention volume
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Family member countries

@ O
Inventions Inventions Recency ~£~° P @ R (&‘ ‘§ 6 Q*.o
filed from filed from % Filed in last g
Tier 1 2006-2010 2011-2016 ( 5 years) 09?.?0 5@9 0\\\ (’/Qo‘@\ 6 ‘b ‘J‘? ‘<\°¢

Samsung 97 266 73%

KAIST Korea 10 206 B 84%

Sungkyunkwan University 53 177 | 7%

IBM 54 173 | 76% ]

LG 3 165 B 98%

ETRI Korea 18 122 B 87%

Seoul National University 28 105 B 79%

Tsinghua University 9 99 B 92%

Semiconductor Energy Lab 4 77 B 95%

Toshiba 15 65 b 81%
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Top 20% by invention volume
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RAER

Average Average IP
Total remaining Geographic Technical Citations per analytics strength
Tier 1 inventions life Grant score filing breadth breadth score Year score

Tsinghua University | 15.0 23 1.0 2.5 1.2 )
Semiconductor Energy Lab | 15.1 16 1.0 2.6 0.9 R 58
Toshiba | 15.4 19 2.0 2.1 1.2 B 56
Samsung | 14.5 16 2.0 2.2 1.5 54
IBM | 14.6 21 2.0 1.5 1.3 B 44
Sungkyunkwan University 15.0 12 1.0 1.6 1.0 B 43
ETRI Korea | 15.4 10 1.0 1.4 0.5 B 39
KAIST Korea | 15.2 11 1.0 1.3 0.7 E 38
LG | 15.9 6 2.0 1.6 0.2 E 33
Seoul National University | 15.5 8 1.0 1.3 0.3 [ 32,

Top 10 % values
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Tier 1: Portfolio strength vs Recency

100%
LG
Semiconductor Energy Lab

95%

90% University Tsinghua
>
g ETRI Korea
[T
o
@

85%

KAIST Korea

o Toshiba FMALZREE. TF2E DR
) University Seoul National i&,ﬁ.ﬂrﬁ EA*E *El_‘g%ﬂ%lj %*ﬂ_‘% :
s”g;'i*\;ir:'i*t‘ia“ 1BM 157.5': % - %\ BE E{J 'g % [J *R A E ﬂﬂ 15.
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75%
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30 35 40 45 o0 95 60 65
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Level 1 category

Level 2 sub-category

05 06 07 08 09 10 11 12 13 14 15 16 17

Fabrication Method

Exfoliation
Chemical Vapor Deposition

30

Application Area

Biomedical
Electronics
Water Treatment
Energy

Structure or Properties of Graphene

Single Layer Graphene
Graphene Nanoribbons
Electronic Properties
Thermal Properties
Mecahnical Properties

Purity

H

* BRI EIRFRIEEESIEME, SHARTFRARSMAGEEIFIERE

Recency
Total (% Filed in last

___linventions 5 years) Growth Rate
B B 64% =

B 5% 1

i E70% 1
| E 58% ¥

B I 68% ¥

r I 68% ¥

i P 58% =

| 52% ¥

| I 57% =

B B 70% 1)

i B 69% @

I 57% >
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Fabrication Method, Application, Properties: Geographic Filing vs

Recency
r Y
Application Area
Chemical Vapor Deposition
. ~ Mecahnical Properties . Correlations of
) ~ Thermal Properties ) ) %
< /! o@® Energy Fabrication Methods @af‘“
o = = ol
S - Biomedi vs Application F & &
o Biomedical Water Treatment PP 559 § & D
L £ &>
. § & g @
Exfoliation g & & & &
Fabrication Chemical Vapor Deposition 50 926 63 348
Electronics Method Exfoliation 44 [WifN 92 281
Single Layer Graphene
Electronic Properties
Purity Fabrication Method
Graphene Application
Nanoribbons * .
Properties

Average Geographic Filing Breadth
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~ |/@ US20130313512A1 - graphene electronic device and method of fabricating the same

Assignee/Applicant: SAMSUNG ELECTRONICS CO., LTD

@ US20130305927A1 - gas separation membrane and method of preparing the same

i nee/Applicant: Indust Cooperation Foundation Hanyang

@® US20120088123A1 - graphene shell and process of preparing the same

A nee/Applicant: SAMSUNG ELECTRONICS CO,, LTD

@ US20100006823A1 - Semiconducting Device Having Graphene Channel

gnee/Applicant: International Business Machines Corporation

@ US20120000521A1 - Graphene Solar Cell And Waveguide

ssinee/AIicant: EGYPT NANOTECHNOLOGY CENTER

@ DE102012222032A1 - Combining cerium salt dissolved in solvent comprising water with .

Assignee/Applicant: International Business Machines Corp

@ US20140097403A1 - tunneling field-effect transistor including graphene channel

Assignee/Applicant: Samsung Electronics Co., Ltd

@® US20170025273A1 - two-dimensional material hard mask, method of manufacturing the.
|Assignee/Applicant: Samsung Electronics Co., Ltd
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Application Area Biomedical e
Electronics B T e L B3 =
Water Treatment

Energy Il .
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Electronic Properties
Thermal Properties
Mecahnical Properties
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DWPI #5 ?
Body structure for vehicles to absorb effectively impact loads has body roof with closed-in-cross-section roof reinforcement
and being coupled to centre pillars which are in turn coupled to side sills

e
BODY STRUCTURE OF AUTOMOBILE SIDE PART

DWPI HE ?

#Fit: In the body structure for vehicles a body roof has at least one dosed-in-cross-section roof reinforcement extending

widthwise of the vehicle body along a roof panel. Right-and-left end portions of the roof reinforcement are coupled to upper
end portions of a right-and-left pair of closed-in-cross-section pillar members extending in upper-and-lower direction in side
portions of the vehicle body, respectively. Lower end portions of the pillar members are coupled to a pair of dosed-in-cross-

section side sills which extend longitudinally of the vehicle body to support right-and-left side edge portions of a floor panel,

respectively.The roof reinforcement, the right-and-left pillar members and the right-and-left side sills form a continuous
closed cross- section with which an upper portion and right-and-left side portions of the vehicle interiar, as viewed from the
front of the vehicle, are covered.

#£38: Enhances the passenger-protecting performance without much increasing the vehicle weight and also effectively
manages side collisions.

BHERE—A ?

DWPI HFHEA /@A ?

MATSUDA KK, (MAZD-C) [3) ; MAZDA KK, (MAZD-C) 5| ; MAZDAMOTOR CORP, (MAZD-C) |5
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