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4DS today announced to ASX that it has achieved a world first by reaching the 

same speed as DRAM. This milestone has been unattainable for most emerging 

memory technologies due to large random cell current fluctuation. This in turn 

requires complex error-correction techniques which affect read access time and 

cripples read speed.  

4DS’ “IS ReRAM” has smaller cells which yield lower cell currents, allowing 

reliable current flow through narrow on-chip wires. During the extensive study, 

the company did not observe any large fluctuations. As a result, only basic error 

correction will be needed which has a negligible impact on read speed.  

With this milestone achieved, 4DS Memory would be on the radar of Western 

Digital and several semiconductor manufacturers. All of which have interest in 

acquiring any technology that could be the next generation of storage class 

memory. 

 

TICKING THE BOXES FOR A TAKEOVER 

SPEED COMPARABLE TO DRAM | The Company’s patented Interface 

Switching ReRam technology has drastically improved read access time so that it 

is now comparable to DRAM. 

DOES NOT REQUIRE ERROR CORRECTION | In an industry first for 

ReRam, 4DS has been able to conduct an extensive current fluctuation study 

without the need for speed-crippling error correction. 

WESTERN DIGITAL | Strategic Joint Development Agreement with Western 

Digital subsidiary HGST accelerates development program with the goal of 

optimising 4DS memory technology for the storage market. 

THE HOLY GRAIL | Industry experts cite ReRAM as the leading emerging memory 

candidate to create a new form of memory hierarchy. 

NEWS FLOW | 4DS is currently completing testing for its final milestone; data 

retention with initial data results looking encouraging. 

PRIME FOR TAKEOVER | 4DS could be acquired by Western Digital or other 

large international data storage companies given the significant investment and 

interest in 4DS’ technology and IP portfolio. 

INHERENT IP VALUE | 4DS owns a strong intellectual property portfolio 

consisting of 18 US granted patents and 6 patents pending. 
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4DS Memory Limited   |   ASX: 4DS 

4DS Memory Ltd (“4DS”) is a non-

volatile memory technology 

company, pioneering Interface 

Switching ReRAM (“IS ReRAM”) 

for next generation gigabyte Storage 

Class Memory. 4DS owns a valuable 

IP portfolio developed in-house to 

create the next generation of high 

density Storage Class Memory.  
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ACCESS SPEED - ANOTHER MILESTONE ACHIEVED 
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DATA STORAGE MARKET 
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Since NAND Flash (“Flash”) storage was first introduced by 

Toshiba in 1984, the US$40 billion p.a. data storage industry 

has been dependent on its ability to handle data-intensive 

workloads. As computers and their complex processing 

capability have progressively advanced, the need to 

efficiently store and quickly access ever increasing amounts 

of data has increased exponentially. 

90% of the data in the world today was created in the last 

two years, most of which will never be deleted. 

Flash storage dominates the data storage market and is 

widely used in computers, phones, hard disk drives etc. 

However Flash is inherently limited by its ability to meet the 

demands for more storage, faster access and slimmer 

wearable devices and cannot be effectively scaled further to 

meet the future needs for more storage in less physical space. 

The strong growth in data generation is unsustainably reliant 

on hard disk drives and Flash memory chips in which the 

data is stored. 

  

Due to the inherent limitations of widely used Flash storage 

memory a significant opportunity exists for 4DS to disrupt 

the cloud and data storage markets. 4DS’ next generation 

memory has higher density for improved scalability and 

lower power consumption (cooler operation). It is also faster, 

more reliable and has better data retention and endurance 

properties. These favourable characteristics have positioned 

4DS’ technology to potentially dominate the multi-billion 

dollar data storage industry currently growing at 16.5% 

annually.1 IBM research predicts that non-volatile memory 

technologies, such as ReRAM, will overcome the limitation 

of Flash and compete effectively with current flash storage – 

potentially replacing them by 2020.2 

4DS engineers have been refining IS ReRAM to be equipped 

with the proper combination of performance, cost efficiency, 

power and reliability in order to fulfil the needs of future 

high-end applications. The Company are working to make IS 

ReRAM faster than Flash with strong endurance and have 

retention abilities between that of Flash and DRAM. 

4DS have announced they are closer to proving the 

commercial viability of their Storage Class Memory 

technology, as they have achieved size and yield milestones 

desirable to memory manufacturers. Since 2014, 4DS has 

consistently decreased the size of their working cells from 

800nm to 40nm. 40nm is a breakthrough as it is below the 

current size of conventional 3D Flash memory of between 

45nm to 50nm. The ability to scale down to this size is 

fundamental to creating stacked IS ReRAM into 3D 

structures essential for storage class memory. In late 2016 

4DS achieved an endurance yield of 97% as measured by an 

independent technical expert signifying how often the state 

of a memory cell can be changed without failure.3 This high 

endurance rate is essential for supporting high capacity data 

storage applications.4 4DS will continue to follow their 

development timeline to ensure essential milestones are 

attained in 2017. 

 

 

A NEW CLASS OF MEMORY – IS ReRAM 

 TRADITIONAL Filamentary ReRAM 4DS Non-Filamentary ReRAM 

Switching currents High and don’t scale with cell size Low and scale with size 

On-off current ratios 
Must be high due to widely fluctuating 

currents 
Can be low due to much more stable currents 

Scalability 
Limited by wire current densities due to 

constant switching currents 

Lower current allows smaller cells not limited by 

wire current densities 

Cycling endurance 
Constant filament formation and destruction 

result in eventual cell breakdown 

Does not rely on destruction mechanism thereby 

increasing reliability 

Data Retention 
High switching currents needed for long data 

retention 
Low switching currents help data retention 

Market sweet spot Low density: IoT, small embedded memories 
High density: GB Silicon Storage for mobile and 

cloud 

 Figure 1: 4DS’ approach to ReRAM is unique as it is non-filamentary, and therefore does not exhibit the scaling issues that other 

developers face. Source: Company 
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Cloud data storage                     

The increasing use of cloud 

computing and cloud data 

storage has fuelled a huge 

demand for large-scale data 

storage centres. Data 

centres and cloud “owners” 

such as Amazon, Google 

and Facebook currently use 

Flash memory storage. 

However the same issues 

that limit the use of Flash 

storage in devices is 

compounded in cloud 

storage.  

 

The Internet in One Second 



 3 

Figure 3: 4DS are targeting the storage class memory market as a whole whilst competitors are focusing on segments of this market. Note: 

Market Cap numbers are as at March 10 2017. Source: Company 

Company Exchange Code Type Market Cap Market 

Crossbar Private Filamentary ReRam NA 
Internet of Things, SSDs, 

wearables 

Weebit Nano ASX:WBT Filamentary ReRam A $13.85 M Internet of Things, Wearables 

Adesto 

Technologies 
NASDAQ:IOTS Filamentary ReRam US $54.89 M Internet of Things, Wearables  

Strategic Elements ASX:SOR Nano Cube ReRam A $20.6 M Printable Memory 

4DS Memory ASX:4DS 
Non-Filamentary 

ReRam 
A $19.89M 

Storage class memory- mobile, 

cloud 

 

STRATEGIC PARTNERSHIP FOR COMMERCIALISATION 
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WESTERN DIGITAL – Joint Development Agreement 

In July 2016 4DS and HGST, a subsidiary of Western 

Digital, renewed their 2014 JDA for another 12 months. 

Western Digital is a world leader in digital storage with a 

market capitalisation of USD$19.33 billion. The strategic 

partnership accelerates 4DS’ development programme by 

providing access to HGST’s technical knowledge and 

experience, all the while maintain a low cash burn. 4DS is 

the only known IS ReRAM manufacturer with a JDA, which 

has been significant in the company meeting all milestones 

and fast tracking technical achievements. 

4DS is able to carry out validation and demonstration 

without incurring the expense of fabricating fully functional 

3D ReRAM prototypes. The parties do not share costs or 

intellectual property. 4DS wholly own their patents and 

retain any new IP created through the JDA. This partnership 

better enables the optimisation and evolution of 4DS’ 

memory technology and fast tracks scale-up and 

commercialisation.   

 

 

LICENSING, ROYALTIES and ACQUISITIONS 

Upon establishing viability of IS ReRAM, 4DS is well-

positioned to attract a potential IP licensing deal with large 

scale data storage companies such as Google and Facebook.  

The semiconductor manufacturer and development space is 

acquisitive in nature, with many dominant players acquiring 

smaller companies developing unique technology (see 

Figure 2).  

The strategic result for 4DS may well be an outright 

acquisition by Western Digital (or another large 

international storage company), due to 4DS’ unique IP and 

HGST’s option for a non-exclusive licence with 4DS.  

Western Digital confirmed at the 2016 Flash Summit that 3D 

ReRAM technology is its memory technology of choice for 

Storage Class Memory offering improved scalability and 

superior endurance. Western Digital also mentioned the 

capital efficiency of ReRAM, which suggests the company 

plans to invest its manufacturing capabilities and 

infrastructure into this new technology.5 

Figure 2: Notable acquisitions in the data storage services market involving companies similar to 4DS.  Source: Company 

Competition 

4DS is the major player targeting non-filamentary ReRAM as a new form of Storage Class Memory. Many other competitors 

are limiting their efforts by focussing on filamentary ReRAM applications in specific markets (see Figure 3). The product 

differentiation is likely to be sustained due to patents and other proprietary technologies. New entrants would find it difficult to 

enter the market as the industry by its nature has high barriers to entry, requires technically astute staff with large capital 

investment, and is difficult to achieve partnerships to drive commercialisation with large entities. 

 

Acquirer Transaction Date Value Technology Market 

Western Digital 
Acquired start up 

Virident 
2013 US$685m Flash controllers Cloud 

Western Digital Acquired sTec 2013 US$340m Solid state drives Cloud 

Seagate Acquired LSI 2014 US$540m Flash controllers Mobile 

Cypress Merger with Spansion 2015 US$5 bn Flash memory Flash systems 

Western Digital Acquired Sandisk 2016 US$19 bn Flash memory Cloud 

 



 4 

FUTURE MILESTONES WILL DRIVE SHAREHOLDER VALUE 
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BOARD AND MANAGEMENT  

Successfully Completed Milestones – 2016/17 

In accordance with developing 4DS’ IS ReRAM technology 

through the JDA with HGST, Western Digital set four 

milestones for 4DS to achieve to demonstrate commercial 

viability of their technology. Board, management and 4DS 

engineers were extremely delighted to successfully 

demonstrate scalability endurance and access speed. 

Scalability 

The first of the four milestones desired by Western Digital 

was achieved in October 2016 when for the first time 4DS 

achieved working 40nm IS ReRAM cells.  

Because 4DS are targeting Storage Class Memory, the 

requirement that the technology be scalable is of upmost 

importance. Achieving arguably the most important 

milestone for the technology has significantly de-risked the 

technology risk associated with IS ReRAM.   

Endurance  

Endurance is the ability of ReRAM to retain storage capacity 

overtime. 4DS have tested over 1000 cells of different 

geometries that have showed excellent endurance cycling to 

date. Storage Class Memory is not often replaced, which 

makes the ability to retain its storage capacity a very 

important characteristic of IS ReRAM. 

 Access Speed 

As mentioned previously, 4DS Interface Switching ReRam, 

achieved read speeds comparable to DRAM. Achieving a 

ReRam read speed comparable to DRAM without the need 

for speed crippling error correction is unique and is one of 

the most significant achievements in the Company’s history. 

Anticipated Milestones - 2017 

On the back of successfully demonstrating scalability,  

endurance, and access speed, 4DS is now focusing on 

achieving its remaining milestone, being data retention, in 

order to demonstrate the commercial viability of IS ReRAM 

to Western Digital or a potential new partner. 

Data Retention 

Initial results testing how long data can be retained using IS 

ReRAM are encouraging. Additional data retention testing 

will be the focus of 4DS engineers in the coming months. In 

the event that for whatever reason the milestone is not 

achieved or the JDA is not renewed (which we don’t see any 

reason why it would not) the significant IP portfolio owned 

by 4DS could be worth upwards of 10’s of millions of 

dollars. Large industry players as well as 4DS competitors 

may decide to acquire  or enter into a licensing arrangement 

for some or all of the IP with the view to fast track their own 

development plans or unlock the hidden key to 

commercialise their own technology 

Jim Dorrian 

Non-exec Chairman 

Jim has served as CEO and 

director of several Silicon 

Valley companies. M&A and 

IPO experience gained 

through founding and 

managing successful 

technology exits as a partner at 

Cross Point Venture Partners, 

a venture capital firm for early 

stage companies. 

Dr Gudi Arnout 

CEO and MD 

Guido has over 30 years of 

expertise commercialising 

electronics technology from 

concept to product including 

Power-Escape, CoWare, 

CrossCheck Technology and 

Silvar-Lisco. 

David McAuliffe 

Executive Director  

David is an experienced 

company director who has 

been involved in numerous 

capital raisings and in-

licensing of technologies. He 

is also founder of several 

companies in Australia, 

France and the UK, many of 

which are now publicly listed. 

Michael Van Buskirk 

Chief Engineering Officer 

Michael has held executive 

roles with a number of leading 

memory development and 

technology companies in 

Silicon Valley including 

Adesto Technologies 

Corporation, Innovative 

Silicon Inc and Spansion Inc. 
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Commercialisation risk: 4DS need to establish marketable feasibility. If the multi-faceted development process is not 

attained, future licensing opportunities may be unlikely to materialise for the company. 

Termination of JDA with HGST: The strategic alliance is pivot for 4DS to continue refining their product in a cost 

efficient manner. 

Development risk: ReRAM product development may run into unpredictable performance or manufacturing problems. 

Execution risk: Fragmentation of the management team could occur if a key person were to leave the team. A quality 

management team would ensure 4DS is aligned with achieving key milestones on the journey to commercial viability. 

Competing alternative technologies: Given the looming global data storage problem, competitors may enter the market 

with superior technology to 4DS. 
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