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DEVELOPMENT Japan's first all-solid-state storage battery to be

mass-produced in 2023
-2020

Began production of improved MWh-size
2018 - "

HISTORY

Our branded products have over 70 granted
patents for various products and many
certifications such as CE certification, TUV
certification, UL certification, CEPRI certification,
and SGS certification. Our manufacturing facilities
are 1ISO9000 and TS16949 certified.

all-solid-state battery systems
Started mass production of 3,000 Ah
single large-capacity all solid-state ®

Business alliance with GF Group

1 ®  Sales to be launched for the Japanese
®  Obtained CE certification and other battery cell market .
international certifications for several ® B Assembly plant to start operation in
models of single large-capacity all-solid- Japan (planned for 2024)
state polymer lithium battery cells and ® m  Cell mass production plant to be built in

storage battery systems

2016 - i
B Began mass production of single large- [ ] -
capacity all-solid-state polymer lithium / 2 02 1 o

batteries and systems ®
®  Successful development of 1,000 Ah / B Large-scale all-solid-state battery
/ ®

single large-capacity all solid-state system with MWh size received
2 019 o
/ [ ]
e 2017 »

lithium battery cell certification from the Chinese Academy
of Electric Power Science in China
Successful driving test of a long-
distance EV bus that runs 1,000 km on a
single charge

®  Started production of MWh size large-
capacity all-solid-state energy storage

system

Started applying to special products
such as Al products
®  Started mass production of 1,500 Ah
single large-capacity all-solid-state
polymer lithium battery cell

2 02 2 @ Japan (planned for 2025)
Began sales in the US, Europe, and
Southeast Asian markets

Natural Discharge Rate
The amount of remaining
storage battery capacity due
to natural discharge when left
unattended after a single
Low natural discharge rate charee s as follows:
Battery
level

2015

B All-solid-state storage battery

The annual natural discharge rate is 4% Years

or less. -

Can be used at

development started i Ve 9 96.00%

low to high temperatures Veor® G

The performance of this product, which = Year3  88.47%

can operate normally in environments Low degradatlon rate Year 4 84-9324

Single large-capacity ranging from -70 °C to 85 °C, expands the  Retains more than 80% charge/discharge e 81'5406

I lid-stat I possibilities of its application. performance over 20 years. Year 6 78.280A7

T E c H N o L o G Y all- solid-state ce - R;apidAr;ohiaég\ng andbtlj\sch%rg‘gng at8Cto10C i::[; ;g-}iéﬁ

unaer - IS possible, ant e . o

F E A T U R E s We have already succeeded in charge/discharge efficiency is 98% or higher. Year 9 69.25%

commercializing and mass-producing cells - (G 50 U5t iy U WhEn (i el Year 10 66.48%
. 3 3 temperature environment of 85 °C for 7 days. o,

with a large capacity of 3,000 Ah. Cells with * Maintains at least 80% of normal performance Year 15 54.21%

various features can be developed and at 70 °C and more than 300 charge-discharge H|gh depth of d|scharge Year 20  44.20%

mass-produced according to the application. cycles Year 25 36.04%

a = The depth of discharge is 100%. Even if Year 30 29.34%

ngh energy denS|ty completely discharged, it can be charged Year 35 23.96%

nghly safe and discharged again, making it a reliable Year 40 19.54%

ngh charge/discharge It has an energy density of up to 400 power source for disaster reserves. Year 45 15.93%

. . . o Wh/kg, contributing to the miniaturization Year 50 12.99%
it el (ESREED @ (e EiEmy ce]l s eff|C|ency and weight reduction of various products. Year 60 8.64%
less than 0.2 pQ, and the cell structure is Year70 5.74%
5°|i(|‘v S0 therg isl no rtisk Og Ie?lfage or o Charge/discharge efficiency is 9% or more Year 80 3.81%

explosion and almost no heat is generated. for 150 kWh, and 96% or more for 250 kWh i i i H o,

In addition, since the system consists only of and 500 kWh. Long operatlng life Rapld ChargeldISCharg_e iz:; ?80 ?2302

series connections, no cooling system is
required, and individual cells can be
monitored and controlled after the system is

Products with C-rates up to 180C are i
mass-produced. Charging and '
discharging at ultra-rapid rates is possible.

The number of possible charge/discharge
cycles can be set to 11,000 or more

formed.

according to the application of the energy
storage system. It allows for repeated use
over a long period of time.

* When a large-capacity EV charger is used to
charge an electric vehicle, it can travel 500 km
on a 5-minute charge.



Supplementary data for (4)
Remaining storage capacity
due to natural discharge

Years Battery level
Year 1 96.00%
Year 2 92.16%
Year 3 88.47%
Year 4 84.93%
Year 5 81.54%
Year 6 78.28%
Year 7 75.14%
Year 8 72.14%
Year 9 69.25%

Year 10 66.48%
Year 15 54.21%
Year 20 44.20%
Year 25 36.04%
Year 30 29.34%
Year 35 23.96%
Year 40 19.54%
Year 45 15.93%
Year 50 12.99%
Year 60 8.64%
Year 70 5.74%
Year 80 3.81%
Year 90 2.54%
Year 100 1.69%

Supplementary data for (8)
Power Conversion Efficiency by
Capacity

150kWh: 99% or more
250kWh: 98% or more
500kWh: 98%

(1) Highly safe

The internal resistance in the cell is
very stable at 0.2 uyQ or less. The
cells generate little heat and can be
stored safely and reliably. No cooling
motor is required.

(4) Low natural
discharge rate

Annual natural discharge rate is 4%
or less. Even without any charging
or discharging, it can retain 66% or
more of its performance over 10
years, making it suitable for disaster
prevention equipment.

(7) Rapid

charge/ discharge

The maximum C-rate is 180C, which
allows charging and discharging at
ultra-rapid rates.

*Portable small batteries are usually rated at
1 C. 180 C is for special products.

(2) Large-capacity
solid polymer cell

Not only did we develop cells with a
large-capacity of 3,000 Ah, but we
also succeeded in mass-producing
them at a low cost.

(5) Long life

Cell degradation rate is 20% or less
over 20 years. The system can be
charged/discharged more than
11,000 times at full charge/discharge.
If a lower depth of discharge is used,
the system can be used more than
20,000 times.

(8) High power
conversion efficiency

The power loss created by the internal
resistance of the storage battery when
using the stored electricity is very
small, and the effective capacity is
very large. (99% or more for 150 kWh)

(3) Available in

low to high temperatures

The performance of the battery, which can
operate normally in environments ranging
from -70°C to 85°C, expands the
possibilities of storage battery applications
and regions where they can be used. The
discharge rate at -40°C is 98% compared
to the discharge rate at room temperature.

(6) High enerqgy density

The cells alone have an energy
density of up to 400 Wh/kg. In
particular, the energy density as an
energy storage system is very high.

(9) High depth of discharge

The maximum depth of discharge is
100%, allowing for full discharge and
charging, so that even if the battery
has not been charged for a long time,
it can still be used well.

Supplementary data for (3)
Discharge rate at each temperature
relative to discharge rate at room
temperature

-40°C: 98%

-50°C: 95.55%

-60°C: 87.16%

-70°C: 77.43%

Supplementary data for (6)
Energy Density by Main Application

@ Batteries for passenger car

(Assumed 300 to 1,000 km)

Energy density =250 to 300 Wh/kg
System energy density = 208 to 250 Wh/kg

@ Batteries for taxi (5-minute quick charge)
Energy density =120 to 150 Wh/kg
System energy density =110 to 130 Wh/kg

@ Batteries for bus and heavy truck
Energy density =190 to 210 Wh/kg
System energy density = 160 to 185 Wh/kg

@ Batteries for aircraft
Energy density =200 to 330 Wh/kg
System energy density = Max. 300 Wh/kg

@ Storage battery system
System energy density = 160 to 185 Wh/kg

*With an energy density of 377.55 Wh/kg, the
battery is used in special robotics and space
applications.




APPLICATION AREAS

APPLICATION AREAS

Can be produced to order according to customer needs Successfully mass-produced
and commercialized in North
America, Europe, and China.

Automotive use

7.5 KWh/Household
rargy Storops Sy

For stationary

(small size)

AMP7.5kWh AMP15kWh

2.5 MWh 20-foot container
. 1 MWh 10-foot container
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For small devices

1 MWh 40-foot container



. an CA? * The value of each item may
Conventional lithium battery vary depending on the
AMPOWER

specifications.

Electrolyte Liquid All-solid-state

Safety Risk of liquid Iaer?geiigr?i:[igre]at generation, No liquid Ieakan%ei,g?](iiigsat generation,
Capacity per cell 30 Ah 3,000 Ah (100x)
Energy density 100 to 200 Wh/kg 200 to 400 Wh/kg (2x)
Self discharge rate 4 to 5% per month Less than 4% per year (1/10)
Operating temperature -20°C to 60°C -70°C to 85°C
C-rate 10 180 (18x)
Internal resistance 0.17 mQ 0.0002 mQ or less (1/850)
Life span 10 to 15 years 20 to 30 years (2x)
Charge/discharge cycle 3,000 to 5,000 11,000 (2x)
Charge/discharge depth 30% to 80% 0% to 100%
Cooling device Required Not required

System utilization rate 50% to 60% More than 98% (2x)



B Cell Evaluation Report

The cell performance evaluation by EXIO Group (TSE 1951) conducted on
April 28, 2023 is as follows. This cell is used in the AMPJC 7.5KWH
household storage battery system.
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AMPOWER's large-capacity solid polymer lithium
batteries are highly regarded for their energy density,
cell capacity, and ultra-low temperature characteristics

H L b &3 A
BBattery OVQI’VIT_ﬁ. : batt st :ﬂl:r c A Cdl A e E?' Lheg fgr exl(;eed thosledofdcpnéehr)tiona'l\lmt_ass—lpéoc_iuced
attery type Ithium storage batter e ) B A R i 5 atteries. It was included in China's National Science
yyp g y N b 4 — and Technology Achievement Database in 2018 by the
Manufacturer Solid Battery Inc. ISR = PRI NIRRT Mizigttry of Ir)f(_iustrytan;i Informat?lorLITech?}?Iog)rl]_(MIIT)
- N ~ 2018 minE) E 5\ and its specific contents are available on the China's
Valuation object Slngle-cell battery Model No. AMP125AhENH = - KR FHARARBER AN R National Science and Technology Achievement website.
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Charging conditions

1C=125A

Results Ambient temperature: 25 °C, Humidity: RH 40% I
Battery capacity (Ah 136
attery capacity (Ah) B AR E
Discharge power (Wh) 502 B | s
Charging/discharging efficiency (% 98.5 _ﬁiﬁ.' ‘,QH (
Self-discharge current (C) 427 e el
Specific energy (Wh/kg) 200 T Sk BB sy
Energy density (Wh/f) 8.0 x 105 or less (=10 mA) -
SRR,
S &y ® wv@wuﬂ
Size (mm) W:260 x D:476 x H:9.5 (=1.176 1) :
eXClUdlng tabs 1S09001 Certification TS16949 CE Certification .
Welght (kg) 250 Quality Management System Certification
China Electric Power Research Institute (CEPRI)

CC-CV:0.09C4.2V End of current: 0.05 C
R R e &2 W ow e E
Discharging conditions s — e
CC:0.09C End of voltage: 2.50 V

+ Charge characteristics + Discharge characteristics Pati = e

Solid Battery Corp. AMP125AhENH Charging 25°C Solid Battery Corp. AMP125AhENH Disharging 25°C =

BO300AhN BO750AhM BO1100AhF 9070140 370Wh/ke 30255165 BO100Ah
g. /‘r))’ﬁf % e—— N Uttra-low temperature battery cell e'l::::)elr:jc:ngay E;/g)egrr:; :f
$3 $3 =
s s, !
g — X/o:lagei g:)”em 8 — X/o:lage &u)rrem
20 40 60 80 100 0 40

Amountof charge (%)

Amount of discharge (%)



B CCIC Certification Report

Cells produced at AMPOWER Group's Shenzhen factory undergo various
inspections by CCIC, an international third-party certification organization,
and are constantly subjected to rigorous performance evaluations by third

parties.
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B CE Certification Report (example)
AMPOWER Group cells are also CE certified.

#ATL

ROIVE TR L

Certificate .- Compliance

EMC Directive 2014/30/EU
Registration No.: ATL20171030739

Product: Polymer Lithium ion battery

Trade Mark N/A

Applicant: ShenZhen BoAo Energy Technology Development Co., Ltd

Address: 101 Building A, YuanSheng Technopark No.3 LiDou South Road, Loucen
Second Industrial Zone,GongMing Street, GuangMing New District,
ShenZhen

Manufacturer. ShenZhen BoAo Energy Technology Development Co., Ltd

Address: 101,Building A, YuanSheng Technopark,No.3 LiDou South Road,Loucen
Second Industrial Zone ,GongMing Street,GuangMing New District,
ShenZhen

Model No: BOS00AhF

The test sample of product has been passed, the test according to requirements of the
following standards:

Standard(s): Test report(s) No.:

EN 61000-8-1: 2007 ATL20171030738E

EN 61000-6-3: 2007+A1: 2011

Based on the voluntary assessment of the product sample and technical file, we confirm that
the above-mentioned product meets the requirements of the EC directive

The CE mark as show below can be used, under the responsibility of the manufacturer or the
importer, after cor of an EC 1 of conformity and compliance with all relevant
EC directives

Approved by/oataw
Department Manager

Shenzhen ATL Testing Technology Co,, Ltd.
Web'Http// www atliab org Mail ati@atilab org




