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Disclaimer This presentation has been prepared by 4DS Memory 
Limited. (“4DS” or the “Company”) based on information 
available to it as at the date of this presentation. The 
information in this presentation is provided in summary form 
and does not contain all information necessary to make an 
investment decision. 

This presentation does not constitute an offer, invitation, 
solicitation or recommendation with respect to the purchase 
or sale of any security in 4DS, nor does it constitute financial 
product advice or take into account any individual’s 
investment objectives, taxation situation, financial situation 
or needs. An investor must not act on the basis of any 
matter contained in this presentation but must make its own 
assessment of 4DS and conduct its own investigations. 
Before making an investment decision, investors should 
consider the appropriateness of the information having 
regard to their own objectives, financial situation and needs, 
and seek legal, taxation and financial advice appropriate to 
their jurisdiction and circumstances. 4DS is not licensed to 
provide financial product advice in respect of its securities or 
any other financial products. Cooling off rights do not apply 
to the acquisition of 4DS securities.

Although reasonable care has been taken to ensure that the 
facts stated in this presentation are accurate and that the 
opinions expressed are fair and reasonable, no 
representation or warranty, express or implied, is made as 
to the fairness, accuracy, completeness or correctness of 
the information, opinions and conclusions contained in this 
presentation. To the maximum extent permitted by law, 
none of 4DS, its officers, directors, employees and agents, 
nor any other person, accepts any responsibility and liability 
for the content of this presentation including, without 
limitation, any liability arising from fault or negligence, for 
any loss arising from the use of or reliance on any of the 
information contained in this presentation or otherwise 
arising in connection with it. 

The information presented in this presentation is subject to 
change without notice and 4DS does not have any 
responsibility or obligation to inform you of any matter 
arising or coming to their notice, after the date of this 
presentation, which may affect any matter referred to in this 
presentation.

The distribution of this presentation may be restricted by law 
and you should observe any such restrictions.

Forward looking statements

This presentation contains certain forward-looking 
statements that are based on the Company’s management’s 
beliefs, assumptions and expectations and on information 
currently available to management. Such forward looking 
statements involve known and unknown risks, uncertainties, 
and other factors which may cause the actual results or 
performance of 4DS to be materially different from the 
results or performance expressed or implied by such 
forward looking statements. Such forward looking 
statements are based on numerous assumptions regarding 
the Company’s present and future business strategies and 
the political and economic environment in which 4DS will 
operate in the future, which are subject to change without 
notice. Past performance is not necessarily a guide to future 
performance and no representation or warranty is made as 
to the likelihood of achievement or reasonableness of any 
forward-looking statements or other forecast. 

To the full extent permitted by law, 4DS and its directors, 
officers, employees, advisers, agents and intermediaries 
disclaim any obligation or undertaking to release any 
updates or revisions to information to reflect any change in 
any of the information contained in this presentation 
(including, but not limited to, any assumptions or 
expectations set out in the presentation). 
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The 
opportunity

4DS Memory is focused on the 
Standalone-Memory Market
o In 2022 this market is ~$200B

o Standalone-Memory Market - a continually growing 
opportunity

4DS Memory is targeting the DRAM 
applications
o DRAM is the single biggest market opportunity: 

~$110B in 2022

o DRAM’s scaling is starting to run out of steam

o DRAM solutions beyond 10 nm are unclear

o 3D NAND path is clear: going toward 800+ layers

o Embedded-Memory market is small compared to 
the DRAM and NAND market

o Embedded-Memory is a licensing play: a small 
percentage of the ~$25B microcontroller market 
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Lack of innovation 
continues to provide 
opportunities for 
new emerging 
technologies 



Memory 
market:
a growing 
opportunity

Standalone-Memory market is dominated by DRAM and NAND
o Third biggest segment is NOR at less than $3B in 2022
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4DS memory 
opportunity:
DRAM is no 
longer scaling. 
Computing & 
cell phones 
need a new 
solution.

DRAM’s scaling is starting to run out of steam
o Historically the shrink factor was 0.5. 

Now it is >0.9
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4DS memory 
opportunity:
DRAM is no 
longer scaling. 
Computing & 
cell phones 
need a new 
solution.
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DRAM solutions beyond 10 nm are unclear
o 10 nm DRAM node is equivalent to 1 nm Logic node
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The future

77

Emerging-memory market size 
predicted to be US$44 billion by 
2032*

Emerging memories will 
displace DRAM, SRAM and 
NOR Flash

Likely replacements: 
o ReRAM 

o MRAM (focused on embedded 
market at 28 nm and beyond)

o FeRAM (SRAM replacement?)

o PCM (Intel Optane, NAND 
focus)

*Source: Emerging Memories Enter the Next Phase by Objective Analysis and Coughlin Assoc. 



4DS 
snapshot
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ReRAM based on bulk switching (non-filamentary)
o Scalable to small dimensions

Simple 2D two terminal device in a 1T1R cell 
o Low cost, ideally suited to potentially replace complex 3D capacitor in a DRAM 1T1C cell

o Path to 3D 

DRAM-like Read speed demonstrated

Developed new bottom and top electrodes in 2022
o Tighter memory cell distribution

o Improved endurance 

Write speed and Endurance to be determined using next imec Platform Lot 
o Requires the imec megabit array test chip

Strategic collaboration with imec recently extended into mid 2023

Western Digital / HGST JDA extended till 30 June 2023

Additional US patents granted – now 33 US patents issued

Fully funded for near term activities 

Today’s Market Cap* 
~A$40 million 
(@A$0.026)



World leader 
and 4DS’s 
long term 
partner
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imec is the world’s #1 independent semiconductor development institute

In 2021 total revenue of 732 million euro 

Unique infrastructure that includes a 2.5 billion euro 300mm semiconductor 
pilot line 

More than 5000 expert scientists from over 95 countries

Collaborates with the who is who of electronic products and systems – over 
600 world leading industry players and a global academic network

Collaborates with makers of high-volume high-density memories

Uses the same tools as the industry uses for high-volume production of 
high-density memories 

Has a proven memory platform to fast-track development of Gigabit 
memories, using a Megabit memory test chip



9 year 
partnership 
with HSGT
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HGST: a subsidiary of Western Digital Corporation (a US$ 12.5 billion market cap 
company), one of the largest global leaders in digital storage  

Strategic innovator in emerging high growth technologies   

Commenced Joint Development Agreement in 2014 –
Renewed in 2015, 2016, 2017, 2018, 2019, 2020, 2021 and 2022

Provides Insight into what is important in a data-centric world



Collaboration 
objectives
2023

1111

End Goal Demonstrate Endurance and Write speed 
required for DRAM applications

Deliver Platform Lot delivered to 4DS mid Q2 2023

Commence Commence Platform Lot manufacturing in Q1 
2023

In progress Patterning process optimization in Q4 2022 
and Q1 2023



Board and 
management
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Drs. Wilbert van den Hoek
Executive Chairman
• Served as CEO  and Board member of 

Silicon Valley companies 
• Previously CTO /EVP at Novellus Systems, 

was a long time board member of Cypress 
semiconductor

Howard Digby
Non-Executive Director
• Former senior roles at IBM, Adobe, 

Gartner and the Economist Group
• Director of Cirralto Ltd, Elsight Ltd 

and Singular Health Ltd 
• Advisor to a number of  technology 

companies

Dr Guido Arnout
Non-Executive Director
• 30+ years in commercialising

electronics technology
• Successes include, Power-

Escape, CoWare, CrossCheck
Technology and Silvar-Liso

Ting Yen 
Chief Technology Officer
• 30 years experience in 

commercializing memory technologies
• Various roles at Integrated Memory, 

Netlogic, Integrated Device, Cypress, 
Paradigm and Philips Research 

David McAuliffe
Executive Director
• Experienced company director
• Involved in numerous capital raisings 

and in-licensing of technologies
• Founder of several companies in 

Australia, France and the UK, many of 
which are now ASX listed. Non-
Executive Director of Invex
Therapeutics Ltd 

Global expertise in 
founding and building 
high-tech companies.



*

Capital
structure
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ASX Code 4DS

Market Cap (Fully Diluted) A$ ~37 million*

Ordinary Shares on Issue 1,479,765,442

Unlisted Options 61,410,000

Cash ~A$ 4.3 million – September 2022

* From closing price on 28/11/22 – AUS$0.025



Company
overview
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INTERFACE
SWITCHING
ReRAM

World-leading 
Silicon Valley 
based Interface 
Switching ReRAM 
developer

4DS has the most 
advanced Interface 
Switching ReRAM 

Focused on 
augmenting DRAM 
with in-house and 
imec based 
development work

Joint development 
agreement with 
Western Digital 
subsidiary HGST 
since 2014

Strategic 
collaboration with 
imec since 2017

33 granted US 
patents wholly 
owned (4 non-core 
patents dropped)

Board and management have the requisite skills 
to create value 



Thank you
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ABN 43 145 590 110  
ASX Code: 4DS
www.4dsmemory.com 

4DS Inc 
SILICON VALLEY
3155 Skyway Court
Fremont CA 94539
UNITED STATES

imec
Leuven 
BELGIUM 

4DS Limited
AUSTRALIA
Level 2, 
50 Kings Park Road               
West Perth WA 6005                 
AUSTRALIA


	Company webinar
	Disclaimer
	The opportunity
	Memory market:�a growing opportunity
	4DS memory opportunity:�DRAM is no longer scaling. Computing & cell phones need a new solution.
	4DS memory opportunity:�DRAM is no longer scaling. Computing & cell phones need a new solution.
	The future
	4DS snapshot
	World leader and 4DS’s long term partner
	9 year partnership with HSGT
	Collaboration objectives�2023
	Board and management
	Capital structure
	Company overview
	Thank you

