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NASA and Africa Bushmen tribe



Li-Ion Cells Different Packaging 
But the Same Chemistry

1. Hard Case Cylindrical

2. Hard Case Prismatic

3. Hard Case Button/Coin

4. Hard Case Pin

5. Soft Case prismatic

6. Soft Case Special Shape

7. Soft Case Cylindrical

8. Soft Case Button
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Li-Ion Rechargeable Systems



Cylindrical Hard Case Cells 
Advantages

1. High energy density (up to 270Wh/kg, 740Wh/l).

2. Wide operating voltage range 4.35 – 3.0/2.5/2V.

3. Wide power density  range (High energy, Medium 

Power, High Power).

4. Good cycle life ~500-1000 Cycles.

5. Low self-discharge ~ 1% per month.

6. Quick charge is possible (>=2C). 

7. Include internal safety devices like vents, shut down 

separators, PTC, CID etc.

8. Standard sizes: 18650, 21700, 26650, 46800.

9. Automatic mass production lines ensure cost & quality.
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Cylindrical Hard Case Cells 
Limitations

1. Low volumetric energy density pack level.

2. Max charging voltage of only 4.35V (4.45V in Pouch 
LCO).

3. Thicker than pouch cells.

4. Difficult to custom made special sizes.

5. Difficult to cool cylindrical cells due to lower external 
surface area (Pouch are much better).
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18650 Cells – General Road Map

Samsung SDI 
INR18650- 35E

LG Chem 
INR18650MJI

Panasonic

NCR18650GA



New 3.5Ah 18650 Cells
1. Moli Energy start to manufacture new 18650 3.5Ah cells 

– INR-18650M35 
2. Due to strong shortage with Samsung, LG, Panasonic, 

Moli 3.5Ah cells we see new Chinese cells arrival.
3. Lishen LR1865HC (R&D – M.P mid 2023).
4. Tenpower 18650-35HE (R&D – M.P mid 2023).
5. EVE 18650-35V  (M.P – Q4/2022).
6. DMEGC INR18650-35E - (M.P – Q4/2022)
7. Cham 18650F9L (M.P – Q4/2022)

Tenpower 18650-35HE



Breakthrough Cells for Military 
Use

http://www.americanlithiumenergy.com/
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21700
1. High demand for more energy and cost reduction lead to 

larger cells.

2. Assembling battery packs with 18650 cells become less 
efficient, require complicate BMS and costly. 

3. 21700 cells increase pack energy density, reduce 
number of cells in battery packs and increase pack 
efficiency (Max of 5Ah capacity of today),

4. 46800 under design and soon in production.
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LG 21700 Cells >5Ah

LG should start mass production of M52VP 

5.2Ah cell on Q3/2022
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Lishen 21700 >5Ah

Lishen should start mass production of LR2170SH 5.8Ah cell on Q3/2024
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BAK 21700 >5Ah
BAK should start mass production of 5.3Ah cell on 

Q4/2022, N21700CH, 6Ah cell is under development
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Jiangxi Far East 21700 > 5Ah

http://www.febbattery.com/
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Cham 21700 >5Ah

https://en.cham.com.cn/
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Terra-E (BMZ) 21700 > 5Ah

https://www.terrae.com/media/attachments/2022/05/31/roadmap_terrae_20221.pdf
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Tesla 46800 New Cell Size

1. Tab`s less technology.

2. Lower internal impedance.

3. Better thermal heat flow.

4. 16% better energy density.

5. Less cells in battery pack – Saving assembly cost.



Tesla 46800 Performance 
Estimation

Mass Production not 

before 2023



EVE 46XX New Cells

Panasonic, Samsung, LG also developing 46800 cells



Cham Wide Temperature Cell –
(-40 to 90 Deg C operation)
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Leading 13 Li-Ion Cylindrical Cells 
Manufacturers by Production Capacity

65 Li-Ion Cylindrical Hard Case Cells Manufacturers covered by our 

battery market report, Li-Ion Cylindrical Cells Market Review 2022, 

https://www.sdle.co.il/products/market-research-reports/

Companies 18650 21700 Web Site UL Certification File

Panasonic - (Japan) V V https://industrial.panasonic.com/ MH12210

Samsung SDI - (Korea) V V https://www.samsungsdi.com/ MH21015

LG Energy Solution - (Korea) V V https://www.lgensol.com/ MH19896

Murata Manufacturing - (Japan) V V
https://www.murata.com/en-

global/products/batteries/cylindrical
MH12566

E-One Moli - (Taiwan) V V http://www.molicel.com/ MH27672

Tianjin Lishen Battery Joint-Stock - (China) V V http://en.lishen.com.cn/ MH27663

EVE Energy - (China) V V https://en.evebattery.com/ MH28717

Dalian CBAK Power Battery - (China) V http://www.cbak.com.cn/ MH61126

Guangzhou Great Power - (China) V V http://www.greatpower.net/ MH27311

Jiangsu Highstar Battery Manufacturing - (China) V V
http://www.highstar.com/

MH46739

Dong Guan K-Tech New Energy - (China) V V https://www.greenway-battery.com/ MH49877

Jiangsu Tenpower Lithium - (China) V V https://www.tenpowercell.com/ MH46259

DLG ( Shanghai ) Electronic Technology - (China) V https://www.dlg-battery.com/ MH29824

https://www.sdle.co.il/products/market-research-reports/
https://industrial.panasonic.com/
https://www.samsungsdi.com/
https://www.lgensol.com/
https://www.murata.com/en-global/products/batteries/cylindrical
http://www.molicel.com/
http://en.lishen.com.cn/
https://en.evebattery.com/
http://www.cbak.com.cn/
http://www.greatpower.net/
http://www.highstar.com/
https://www.greenway-battery.com/
https://www.tenpowercell.com/
https://www.dlg-battery.com/
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Cylindrical Cells Giga Factories 
planned in Europe/USA

Company Name Web-Site
AMTE (Turso, Scotland) https://amtepower.com/

Blackstone Resources (Switzerland) http://www.blackstoneresources.ch/

British Volt (UK) https://britishvolt.com/

Evercharge Energy (UK) https://everchargeenergy.com/

FAAM/Lithops (Italy) https://www.faam.com/eng/

Freyr (Norway) www.freyrbattery.com

HE3DA (Czech Republic) https://www.he3da.com/

InoBat Auto (Hungary) https://inobatauto.eu/

Italvolt (Italy) https://www.italvolt.com/

Morrow Battery (Norway) https://www.morrowbatteries.com/

Northvolt (Sweden, Germany) https://northvolt.com/

Phi 4 Technology S.L. (Spain) https://www.phi4tech.com/

Saft, PSA & Opel (France, Germany) https://www.acc-emotion.com/

Tesla (Germany) https://www.tesla.com/

Varta (Ellwangen, Germany) http://varta.com/

Verkor (France) http://verkor.com/

Company Name Web-Site
Tesla https://www.tesla.com/

iMperium3 http://chargecccv.com/

Moli Energy http://www.molicel.com/

These companies may produce cylindrical cells but their effect 

on the market will be not before 2024.

http://www.blackstoneresources.ch/
https://britishvolt.com/
https://everchargeenergy.com/
https://www.faam.com/eng/
http://www.freyrbattery.com/
https://www.he3da.com/
https://inobatauto.eu/
https://www.italvolt.com/
https://www.morrowbatteries.com/
https://northvolt.com/
https://www.phi4tech.com/
https://www.acc-emotion.com/
https://www.tesla.com/
http://varta.com/
http://verkor.com/
https://www.tesla.com/
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Cylindrical Cells Manufacturing 
Capacity Forecast

1. Cylindrical li-ion cell manufacturing capacity is around 
850 Million per month during 2021 and will reach 3.2 
Billion during 2025 and 6.7 Billion during 2030 (Carin 
Energy).

2. Tesla is the largest customer.

3. Cylindrical cells market are dominant by Panasonic, 
Samsung SDI, LG ES, Murata from Korea, Japan and tier 
one Lishen, BAK, EVE from China. 

4. 46800 new Tesla cell format – When Tesla will move to 
46800 cell format that may free some 21700 cells 
demand and may effect the market – However Tesla 
46800 cells production are in delay, and it is not clear 
when Samsung, LG, BAK, EVE, DMEGC will start 
production. 
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2021- mid 2022 Cylindrical Cells 
Market Shortage Root Causes 

1. Tesla!!!! - with 5000-7000 cylindrical cells on each EV 
battery pack and increasing EV sales.

2. Panasonic is fully committed to Tesla – small deliveries 
to other customers.

3. Other EV & ESS Customers batteries made from 
Cylindrical cells increasing sales (Volvo trucks, ).

4. LG supply cylindrical cells to Tesla in China and 
prioritize that it over other customers (Models 3 and Y).

5. Covid and warm weather effect – Periodically Production 
capacity reduction at LG, Samsung, Murata, Moli Energy.
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5. Limited investment on expending cylindrical production 
lines (2020-2021).

6. The large cell manufacturers prioritize expending 
production resources on EV cells because of better 
profitability (Hard case and pouch prismatic) over 
cylindrical cells production capacity. 

7. Long time for production capacity expansion – 2-3 years 
for existing cell makers, 3-4 years for newcomers.

8. Shortage on battery raw materials since all li-ion cells 
production capacity expansion use the same materials.

For how long that shortage will exist? 

What the cell customers should do for securing the cells supply?
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What to Expect?
1. Shortage in some cylindrical cell models for at least  2-3 

years until new production capacity will be release.

2. Stronger shortage on 18650 cells since most cell 
manufacturers moving to 21700 as their new production.

3. Production expansion mainly lead by Chinese 
manufacturers that can fast increasing production 
capacity (Strength market position of Chinese 
manufacturers).

4. Some expansion expected also by Korean and Japanese 
leading companies.

7. Customer move to purchase cylindrical cells from 
Chinese suppliers and Moli Energy from Taiwan when 
Samsung, LG, Panasonic, Murata can't deliver.

8. Customers move to Chinese pouch cells where there is 
better availability.

More detailed information in our battery market report:
Li-Ion Cylindrical Cells Market Review 2022
https://www.sdle.co.il/products/market-research-reports/

https://www.sdle.co.il/products/market-research-reports/
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Q3/2022 Market Status
1. LG & Samsung delivering now cell models that were in 

high shortage at the end of 2021.

2. Many cell customers hold new cell orders because of 
stocks they purchased at the end of 2021 and cell cost 
increase.

3. Lower demand from power tools makers due to low 
sales.

4. Main suppliers planned to increase cost again in Q3-Q4 
this year – However market status block them from cost 
increase.

5. We can expect strong shortage return in 2023.

6. Shortage in IC`s, and other battery pack components 
decrease battery pack assemblers' production capacity 
– they order less cells – However we see first signs for 
better chip delivery from the end of 2022.



Information in this report was obtained by:

1. Public web sources.

2. Shmuel De-Leon Battery/Energy Sources DataBase ® (Includes 

15,000 cell  PDF data sheets).

Shmuel De-Leon Energy, Ltd.
Mazal Arie 10, Hod-Hasharon, Israel 45309

Tel/Fax: 972-77-5010792, Mobile: 972-52-8601517
www.sdle.co.il,  www.batteriesdatabase.com

shmuel@sdle.co.il
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