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LAP BAN DO SANG CHE: R&D, SXKD

Hé sinh thai DMST: Nhu cau cap thiét 1ap ban do sang ché
Chuong trinh “Lab2Market Program: Bring Research to Life”

Lap ban do sang ché (ng dung trong R&D, San xuat, Kinh doanh
Thuc hanh xay dung va sir dung ban do sang ché

Thach thic va kho khan trong sang tao IP Map va phan tich

Pé xuat hgp tac va ca hdi trong tuong lai
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FOR ENGINEERING &
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FOR COMPUTER SCIENCE
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- Tang cudng R&D: Cac cong ty va vién nghién clu 1ap ban do
sang ché dé tinh chinh trong tdm R&D va tang cudng phat trién
cobng nghé cao.

- Nang cao nang luc canh tranh: Cac tdp doan, doanh nghiép s
dung ban do bang sang ché dé phan tich bang séang ché cla
doi tht canh tranh va vj thé thi trudng.

- Quyét dinh dau tu: Cac nha dau tu s&r dung ban dé bang sang
ché dé xac dinh cac cbng nghé va cong ty trién vong.

- Hoach dinh chinh sach: Pai hoc, Vién nghién cru sir dung ban
d6 bang sang ché dé hoach dinh cac chinh séch déi méi quéc
gia va chién lugc cong nghiép.
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HOAT DONG CHINH BK|Holdings BK |Holdings

o EDUCATION TECHNOLOGY
Chuyén giao cong nghé va tri thirc
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vao cac doanh nghiép

Huy dong va quan ly von phuc vu cho qua

I
trinh wom tao va thuong mai hoa cac san I{ACTECI-I " BiK
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Technology Technology
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Technology Technblogy

Applications RED
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HOAT DONG (1) : Hop tac tw van Giai pl}ép Ky thuat (TF) :
HOAT DONG (2) : Hop tac tw vAn Quy trinh cong rghé (TC)
A4
HOAT DONG (3) : Hop tac cung cap Nguén lwc R&D (I?P)
¥

HOAT BONG (4) : Hop tac nghién ctru phét trién SP R&D (PP)
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Resocurce Product Product
Providers Producers Consumers
w5
Span the Entire Product Product
Projcess R&D Commercialization

-

HOAT BDONG (5) : Hop tac TMH SP, Lab2Market, thanh lap Spin-off (PC)

HOAT BDONG (6) : Hop tac tich hop GP Start-up & Tap doan (P!)
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HOATDPONG @ HGOP TAC TU VAN GIAI PHAP KY THUAT

1  Hoat dong tu van nang cap, doi mdi, tich hop cong nghé cho Doanh nghiép
2  Hoat dong trién khai cac Du an Nghién clru cho Doanh nghiép

3  Cung cap dich vu bao dudng va cung cap trang thiét bi cho cac nha may san xuat



BKE'Oldings‘ HOAT DPONG @ ® @ & ® ®UGCM TAO, PAU TU, DICH VU BMS

Stage Idea Intake Project Qualification Concept Validation | Market Qualification | Solution Validation Market Engagement
RESEARCH PROJECTS
Technology RESEARCH DEVELOPMENT DEPLOYMENT
Readiness « Basic principles observed Technology validated in lab « System prototype demonstration in
« Technology concept formulated Technology validated in relevant environment operational environment

Experimental proof of concept Technology demonstrated in relevant environment « System complete and qualified

« Actual system proven in operational
environment

Commercialization

« Compelling idea « Identified problem « Proof of concept + Demonstrated market = Working prototype « Fundraising
Readiness + Demonstrated expertise « Economic relevancy interest « First customer « Competitions
+ Defined IP protection +« Demonstrated relationship « Partner engagement
strategy opportunity « Production at scale

INSPIRATION EXPLORATION FUNDAMENTALS  APPLICATION  ACCELERATION

Idea, Technology Workshops. Grants, EIRs Classroom Extra-Curricular Immersion, Capstone
BK HOLDINGS ECOSYSTEM
OPEN ACTIVITIES LAB2MARKET FOUNDATION LAB2MARKET INCUBATION
« Basic training events = Assessing commercialization potential and fit o bus :

. « Defining the founder's vision, goals, roles, and roadmap
Holdings Ecosystem « Update on activities of BK Holdings Ecostem

+ Defining the team
. . . Defining a viable business model
(newsletter & social media)

» Defining and reaching the first group of potential customers
LAB2MARKET VENTURE BUILDER
COMPANION

+ Working together as a 'team’ to achieve a

F RAM EWO RK certain goal in business

_

v ‘ BK FUND ACCELERATOR
« Accelerating business

1 1

1 1

1 1

| LT | = Designing an overall commercialization roadmap for a specific product
Support from BK .« BK Fund Mini-Incubator .

1 1

1 1

1 1

and investment capital
scale
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Tang cwong R&D: lién nganh, lién truong, lién vung kinh té€ HUST IP Mapping

Ban d6 sdng ché Truong PHBK Ha Noi
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Tang cwong R&D: lién nganh, lién truong, lién ving kinh té -
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Thong qua Chuong trinh ugm tao “venture builder”
Lab2Market, Chuong trinh tang téc BK Fund Accelerator
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LabZMarket

Hon 80% IP da dang ky
Hon 50% doanh nghiép da dang ky
Gan 50% da wom tao thanh cong

Cong nghé
va Khoa hoc
Cham so6c
Strc khoe

Automation,
Big Data,
loT

Phat trién

bénvitngva B Vatliéu moi
nang lvgng

& rudt: hiéu qué
dung lau dai

6 tiéu chirc
oi, né tré,

D6 Puc Thang
A PHENIKAA

UNIVERSITY

TS. Pham Tuan Anh
Chi nhiégmdtr an
AFENgRARROeD Uoc Ha Noi




LE KY KET HOP TAC

THANH LAP SPIN-OFF
ADVANCED CARBON TECHNOLOGY CORPORATION
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LE KY KET HOP TAC

THANH LAP CONG TY SPIN-OFF DTP BATTCOM

THOP TAC

THANH LAP SPIN-OFF
CONG TY CP CONG NGHE LUU BIEN KHOI LGN BK

Investment connections and
Investment signing

VAN

APICOO

ROBOTICS




Chién lwoc phat trién cong nghé 16i Spin-off BK Battech

TAM NHIN TUONG LAI q

PIN KEM PHONG NAP  PIN LITHIUM THE RAN  PIN NATRI- VANADIUM  PIN NATRI THE RAN LUU
THE HE MO HIEU SUAT CAO CONG SUAT CAO HUYNH

Energy Density (Wh/kg)

300

Nghién ciru va phdt trién céng nghé 16ii

Quyén s& hitu tri tué

BK BATI'ECH THUONG MAI HOA & CHUYEN GIAQ CONG NGHE }



Ldp ban dé sang ché Quy trinh san xudt pin céng nghiép khép kin

End-of-
life
Materials

Smelter & Refiners

Ore /‘ @N Q selection

End-user \—/

Applications

Materials

Technology
Materials

Energy

storage
systems

¢ Muc tiéu chung:

Chiém Iinh 100% thij trwdrng pin & Viét Nam.
Tao ra cac hé thong tich trlr nang lwgng cc
hiéu suat cao, gia thanh hop ly, bén bi

NOi dia hoa 100% ngudbn nguyén vat lié
trong nuwoc

Than thién v&i moi tredng, ngwdi tiéu dung
va nguoi san xuat

< Loi thé cong nghé ché tao mai:

« Chi phi dau tw thap

* Antoan, than thién v&i moi tredong

* Quy trinh cbng nghé khéng phat thai

« > 90% céc thanh phan pin dworc tai st
dung va tai ché



CAC LOAI PIN SAC XA PANG CO TREN THI TRUONG VA PIN Zn-ion

Ac quy

Mat d6 nang lwong
thap 30-40Wh/kg.
Tudi tho suy gidm
nhanh theo thoi gian
(50-250 chu ky).

Chi va axit sulfuric

ddc hai vai con nguedi.

Tai ché doc hai, la rac
thai nguy hai v&i moi
trwong.

Ung dung phé bién
cho xe n]éy dién, tram
dién, thiét bi giaré...

80-100%/kwWh.

Ni-MH

Mat do nang lwong
trung binh 70Wh/kg.
Tudi tho suy gidm
theo th&i gian khong
thé khoi phuc ngay ca
khi khéng str dung
(500 chu ky).

Khong thé tai ché.

Ung dung phé bién
cho cAc thiét bi cAm
tay, thiét bi cong suat
nho.

200-400$/kWh.

Li-ion

&

Mat d6 nang luvgng
Ion 100-200Whlkg.
Tuoi tho va cdng suat
cao (1000-3000 chu
ky).

Dé& chay nd khi sac
hoac tac déng vat ly.
Vat liéu déc hai voi
strc khoe con ngu o,
Tai ché véi chi phi cao
va rac thai nguy hai
vOi mo trdng.

Ung dung phé bién
cho cac thiét bj di

déng, thiét bi cong
suét I&n, xe dién...

150-350$/kWh.

Pin

Zn-ion

4

7

nd
a

'

&
&

&)

¢

3)-
o

Mat d6 nang lwgng trung
binh 80-100Wh/kg.
Tudi tho tot (500-1000
chu ky).

An toan tuyét doi.

Cong nghé pouch-cell
méi hiéu qua, tiét kiém
chi phi.

Cong nghé dién cuc
cho phép linh hoat vé
kiéu dang, kich thudrc.
Tél ché 90% v&i chi phi
thap va an toan, rac

thai khdng nguy hai méi
trong.

Ung dung da dang, thay
thé tat ca ng dung cla
ac quy...

75-90$/kWh.



Spin-off BK PMST: Cong nghé ac quy dong chay cho nang lwong tai tao

Cdc cong nghé luu trir ndng luong khdc nhau pht hop véi tirng quy mé va chu trinh luu trix dién khdc nhau.

Stationary storage technologies . Membrane & felt

Bipolar plate

1GW Pumped Hydro Storage (PHS)
100 MW Compressed Air Storage y A 7
7 VRFB (CAES) g “
Hydrogen !‘_/,
§ 10MW ’
@ K
= Ve
1MW § ’
g H 5
@ E o Y A
& 100 kW : ‘ -
~ § N
, [
10 kW (g El:::l"&
e e / . b ENERGY FLOW
kW Lithium ion Current collector /\
q ’ End plate
T I - 1 1 I
Microsecond Second Minute Day Week Season Cdc nha nghién cuu tir Bai hoc Bach khoa Ha Ni da phdét trién mét loai 3c quy dong chady véi chi phi thdp, tudi tho cao hé
tro ddc luc cho viéc luu trir nang lugng tdi tao & quy mé In. Ho Iap ra céng ty céng nghé BK PMST @€ thuong mai héa sdn
Discharge Duration pham nay.

Single Cell Multiple Cells

Zn-Ce laboratory sizc
redox flow battery

ThS. Trinh Viét Diing (ph3i) gidi thiéu vé thiét ké hé théng I trir VRFB. Anh: BK PMST
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Patent

BKFASI CO. JSC.,

Easy Automation For Manufacturers

L1l
o o ] -
(o]

Consumer Electronics Automotive Semiconductor
= o0 £3

Food Packaging Metal Processing Plastics

Q Trademcriv
G Copyright.

—J

Renewable Energy

4

Ik

Healthcare & Cosmetics

Home Appliance

/\

Wy

Retail



Budc 1. Chién lugce va ké hoach phat trién sang ché
Quan ly IP va DMST trong doanh nghiép gom nhiéu hoat dong nham tan dung s& hiru tri tué (IP) dé thuc day tang trwéng
kinh doanh va duy tri loi thé canh tranh. Ban dd bang sang ché giadi quyét nhu ciu quan trong trong bbi canh clia cong ty

can ddi mai; cung cap nhirng hiéu biét chién lwgc vé xu hwéng cong nghé; xac dinh bdi canh canh tranh; hiéu cac co hoi
thi trwong va rairo tiém an.

Chién lwgc DMST Phan tich canh tranh Xac dinh co hoi

Tiét 16 cac xu hwéng cdng nghé mai Lap ban d6 bbi cadnh canh tranh. Xac dinh Phat hién cac co héi va khoang tréng IP
ndi. Xac dinh cac xu hwéng méi nbi nhirng nguoi choi chinh. Hb tro ra quyét trén thi trwong. Giup tranh rdi ro vi pham
trong cac nganh cdng nghiép cu thé. dinh kinh doanh bang sang ché.

Hwéng dan cac chién lvoc ddi moi -
K& hoach Quan ly chu
IPD Flow R&D

Trwde khi Sau khi

R&D

cong bo cong bo
2 ) o, Giam thiéu rui ro vi pham - Giai quyét chudng ngai - Sy két hop clia cac chién lwgc IP
g:gm Lhéonnggkyltr;]tg{;h;iaét&] wéng sang ché ) _ L4y lai bd sung. - Tan cong/phong thu.
Kha thi k§ thuat ' ~ FTO: Tranh vi pham bang - B6 cuc dang ky bang sang ché - Gidm sat ddi thi canh tranh, canh béo
Lap ban db sang ché sang ché, vo hieu, cap pheép, . vé co ban Ia hoan hao. - Téng cwdng rao can sy xam nhap
Vé)ng 1 b4 cuc dang ky sang ché dw luan ‘ bang sang ché rng pho v&i phan hoi
- Vong 2 bo cuc dang ky bang cua thi trvo'ng

sang ché
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Technology overview

Civil
engineering

Environmental
technology

Basic materials
chemistry

Analysis of
biological
materials

Food
chemistry

Medical
technology

Other
consumer
goods

Materials, Measurement

metallurgy

Furniture,
games

Surface Macro- Pharma- Chemical Engines,
technology, molecular ceuticals engineering pumps,
coating chemistry, turbines
polymers

Mechanical
elements

Basic com- Machine tools
munication

processes

Audio-visual
technology

Computer
technology

Digital com-
munication

Other special
machines

Thermal
processes and
apparatus

Textile and

paper
machines

Telecom-
munications

IT methods for
management

Semi-
conductors

Electrical
machinery,
apparatus,
energy

Technologies & applications




2 O O O patented inventions
300/ O owned by top 10 players

0 Litigated 6 Opposed

2 Licensed 0 SEPs

Key inventions

1,000
800
600
400

200

Pending [ Granted [l Dead

Legal status

2005 2008 2011

[ ]

2014 2017 2020 2023

Technology investment trend over last 20 years

Portfolio value

Originality Pending

Citations

Granted

Opposed Family size

Litigated

ECOVACS ROBOTICS

Player #1

Portfolio value

Originality Pending
Citations Granted
Opposed Family size

Litigated

SHANGHAI FORESIGHT ROBOTICS

Player #2

Cong cu lap ban d6 bing séng ché

Computer technology ~ Control  Furniture, games Handl]ng Machine tools  Measurement  Medical

technology ~ Transport

Top 8 technical domains

ECOVACS ROBOTICS

SHANGHAI FORESIGHT ROBOTICS
SHANGHAI FANUC ROBOTICS

HARBIN INSTITUTE OF TECHNOLOGY...
ROBOTICS ROBOTICS

SHENZHEN DORABOT ROBOTICS
UBTECH ROBOTICS

SHANGHAI XPARTNER ROBOTICS
JIANGSU HUIBO ROBOTICS TECHNOL...

SICHUAN ARTIGENT ROBOTICS EQUI...

Top 10 players

ALL PLAYERS

Portfolio value

Originality

. 1099 823

Pending Granted
Citations Granted
1.6 2
Avg. family size Avg. citations
Opposed Family size

0.86

Avg. patent value

0.79

Avg. originality

Litigated

SHANGHAI FANUC ROBOTICS

Player #3 Key statistics



Fig. 3-3 Example of Interpatent Relations Map (Control Technology of Hybrid Electrical Vehicle)

WIND TURBINE GENERATOR SYSTEM

MOUND-ROTOR
INDUCTION GENERATOR

[ ———
238

wino TURBINE (]
‘SupporUstructire technology: 310 ROTOR

NACELLE ROTATION
MECHANISM

Generstor: 129
Speedup gear: 37

Energy storsge technoiogy. 71

|

Soecialzod
sppicaton: 476
storage: 28
Electrc ermrgy
sorager 14
Others: 16 |

Hydrogen energy

Pressunzed fuid: 1

Total number of patent applications filed
from January 1993 to December 2003: 2,088

15—Wind-or Wave-power Engine” (INPIT, 2006)

Fig. 3-13 Example of Ranking Map (Continuously Variable Transmission Technology)

S N N £ 2

Nissan Mator Co. Ltd, 80 48 54 50
2 NSKLd. 564 M 62 48 105 s 99
3 ToyolaMotor Corp. 268 5 8 32 33 s 113
4 HondaMolorCo,ltd, 213 20 2 48 22 23 50
5 JTEKT Comp. 9 1 9 19 20 o s
6 JATCOLW. 77 3 0 5 8 39 15
7 [ 75 13 13 [ 9 8 5
8 :“g' Heavy Indusiries 61 3 2 12 4 10 1
5 | e 58 0 s 7 7 4 5
10 x"ﬂ“‘" Nistor a7 1 3 7 17 6 13
11 VDT (Holland) 47 8 [ 10 9 4 0
12 IsuzuMotor Limited 45 8 3 0 0 0 0

Fig. 3-5 Example of Summary List (Lighting LED) Fig. 3-6 Conceptual Diagram of Quantitative Matrix Map

Flg 3-7 Example of a Matrix Map in Bubble Graph Form
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ECOVACS ROBOTICS

SHANGHAI FORESIGHT ROBOTICS

SHANGHAI FANUC ROBOTICS

HARBIN INSTITUTE OF TECHNOLOGY ROBOTICS INTELLIGEN...

ROBOTICS ROBOTICS

SHENZHEN DORABOT ROBOTICS

UBTECH ROBOTICS

SHANGHAI XPARTNER ROBOTICS

JIANGSU HUIBO ROBOTICS TECHNOLOGY

SICHUAN ARTIGENT ROBOTICS EQUIPMENT

SOUTH CHINA ROBOTICS INNOVATION RESEARCH INSTITUTE

CHENGDU BORNS MEDICAL ROBOTICS

SOFTBANK ROBOTICS EUROPE

NANJING ESTUN ROBOTICS

FUTURE PARTNER ROBOT

TUO TAPPING ROBOTICS

GUANGDONG INSTITUTE OF INTELLIGENT MANUFACTURING

CNBM TRIUMPH ROBOTICS

EAMS ROBOTICS

EAMS LAB

Key players by technical domain
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Technology domain
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soat bi mat
thwong mai

Coéng cu tim
kiém IP

Hé thdng quan
ly vong doi IP
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1. Céng nghé/san pha

Crizrn [T

1. Céng nghé
2. Thoi giar
chién luc




Danh muc sang ché:
dwa ra giai phap sang tao cho

-Ké& hoach nang cép san pham san phdm cda céng ty trong giai

-K& hoach hwéng t6i trong lai doan phat trié’n san Qhém d“Be}[ﬁ vay xrl]J hwc’rhng san pham cla

Ké hoach san xuéat cong nghé ) C?C gial phgp co b.aAn Ol thu canh tran Y
» Cac giai phap cai tién *Bao vé thj trwong twong lai cua doi
« Cac giai phap mé rong thu canh tranh

« C4c giai phap thay thé

Danh muc céng nghé: Danh muc canh tranh: Trong qua trinh hoat déng trén thj
Trong giai doan nghién cu ky thuat,  trwong, ching toi sé thiét ké cong nghé va san pham cia
bo tri cac thanh twu ki thuat ddi thu canh tranh ‘ ’ ’

« K& hoach nguyén ly ky thuat * Thiét ké 16 hong cho bang sang ché cua doi thu canh tranh
« Ké hoach trién khai ky thuat « Toi wu héa san pham cla doi thi canh tranh

« K& hoach trng dung ky thuat « Tranh vi pham bang sang ché ctia déi thi canh tranh

Cai tién / thi tre&ng ngach dwa trén cac bang sang ché cbt 16i caa dbi thu
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Source: Innovation and Infellectual Property Protection Course in Chongqging University of Technology
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« Organizational structure: a large global IP team, under the Legal Department with12 sub regional and sub
domain worldwide, with approximately 400 employees and over 300 IP engineers
« Management mode: A comprehensive and full process system, covering all sorts of patents, trademarks,
copyrights, and technical secrets,managed by IP Department. A classification and grading standard and

management mechanism have been established

——Intellectual Property Management Model——

——-Classification and Grading Protection System
for Intellectual Achievements——

-

indus. -

- design stability
S Patent  Trademark Copyright. chanical
< structure ‘ value
@D

Tech. material | | o gy

secrets = -eeee- formula gy
2> process & || verifiability
S method
3 future
o standardization
&

Management

Source: Innovation and Intellectual Property Protection Course in Chongqing University of Technology
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graded protection




Budc 5: M hinh @) Hé thong quan trj tai san trf tué cua cdng ty
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Source: Innovation and Intellectual Property Protection Course in Chongqging University of Technology
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vitro diagnostic business model, market players, laboratory demand, patent layout

CREA mALB UA Cys C RBP  ol-MG NGAL NAG UTRF FDP D-Dimer Fib

m

Fer SA PGI/I Glu

HbATc

LAC

MPO  hs-CRP CRp

HCY  Lp-PLA,

RF anti-CCP ASO

ALB | AAT
sdLDL-C
TP | AAG
- sdLDL-C  CHOL TG HDL-C LDL-C ApoB ApoAl ApoE HAP
c3 TBIL AST ALT AP GGT PA ChE TBA ADA 5-NT m-AST GLDH LAP MAO FN  CG  GR

C4 o-AMY LPS Clq CSF/UTP IgE LDH CK-MB CK a-HBDH MYO H-FABP LDH1  cTnl IMA

m

Co, P Fe Zn

==0==  same as liver function, infection markers
—Op— Same as cardiovascular risk, blood lipids

i Same as tumor, kidney function

Same as tumor, liver function
—_—0— n Renal fu nctiog Cardiovascular riskg

Same as tumor, specific proteins
. P lation an rm lism
Same as rheumatism/rheumatoid, |nfect9 Coagulation and @ Sugar metabolis

—_— markers g fibrinolysis ;/V,/ Tumor m
Liver function

Source: Innovation and Intellectual Property Protection Course in Chongqging University of Technology

Rheum atism/rhetﬂatoimfection marker

Blood lipids ) Specific Protein
Myocardium hydronium



The intellectual property department coordinates and establishes cross departmental collaboration mechanisms
with various research and development departments, security/legal/human resources departments, etc. to
achieve information sharing and joint action in the broad field of intellectual property (technical secrets, patents,
trademarks, etc.), ensuring accurate information, efficient action, and controllable risks.

R&D Dept.

- e = e
— o = -

IP
Consultance
(coordination)

Source: Innovation and Intellectual Property Protection Course in Chongqging University of Technolog



THACH THUC VA KHO KHAN LAP BAN PO SANG CHE TAI VIET NAM
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Key inventions by players

TRUONG BAI HOC BACH KHOA HA NOI
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PAI HOC QUOC GIA THANH PHG HO CHE MINH

CONG TY TNHH THOAT NUOC VA PHAT TRIEN ©0 THI TINH ...
CONG TY CO PHAN CONG NGHE SINH HOC Technology overview
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Gap in Manufacturing Innovation
Innovation = idea-to-im pact Government & Private Sector
GAP

TISC Viethnam 1000+ B
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Lab2Market - Lab2Industry - Lab2Community

IP. Management Clinic for Business Growth
Corporation Innovation collaborations

Nguén: The Global Federation of Competitiveness Councils

- Ting cwérng R&D: DAO TAO VA TU VAN Céc cong ty va vién nghién ciru
|4p ban d6 sdng ché dé tinh chinh trong tdm R&D va tang cwdng phat
trién cong nghé cao.

- Nang cao nang lwc canh tranh: TU VAN céc tdp doan, doanh nghiép st
H dung ban d6 bang sang ché dé phan tich bang sang ché cda ddi thd canh
HHH tranh va vij thé thj truong.

- Quyét dinh dau tw: DICH VU cho cac nha dau tv si dung ban do bang
sang ché dé xac dinh cac cong nghé va cdng ty trién vong.

- Hoach dinh chinh sach: TU’ VAN Pai hoc, Vién nghién cttu st dung ban
d6 bang sang ché dé hoach dinh cac chinh sach d6i mdi qudc gia va
chién lwgc cdng nghiép.

IP Vietham & JICA
Japanese Corporates
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Mission Vision Core Values
Bringing research to market, being Being the "cradle" for incubating and Empathy - Adaptability -
a bridge between scientists and commercializing pioneering Commitment
local & international businesses Viethamese scientific research

and investors. results, with international standards.
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