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In the final quarter of the game

On 20 June 4DS Memory (ASX:4DS) announced it had analysed the
most recent batch of test wafers (lot 3) produced by development
partner imec over the last several months. Imec in Belgium is one of the
world’s leading semiconductor R&D institutes.

The basis for this most recent batch of wafers was wafer D17 from lot 2,
analysed in 1QI9. The basic manufacturing specifications used to
manufacture wafer D17 in the December-February period have been
used to manufacture 23 new wafers in lot 3 in March-May using varying
processing conditions (Figure 1).

The aim of this iterative process is to identify the wafer manufacturing
process that yields the best specifications, such as data retention and
cycling endurance and build on that Rnowledge (see our research note
dated 27 February 2019 for more background).
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The recent analysis of lot 3 has identified wafer D10 as having the best
characteristics in this latest batch with endurance now in the tens of
millions of cycles while data retention has been further improved.

Importantly, these metrics have been achieved without compromising
on access speed, i.e. the time it takes to switch a memory cell from one
state to the other (I or O). 4DS’ Interface Switching ReRAM technology
is targeting switching speeds close to DRAM (~50 nanoseconds, ns).

imec to manufacture lot 4 using D10 as a starting point

The next step in 4DS’ development process is for imec to manufacture
two new sets of 23 wafers (lot 4) that are based on wafer DIO from lot 3
with each of these wafers being manufactured under various process
conditions.
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The reason to process two batches of 23 wafers simultaneously is based on 4DS’
experience with lot 3. By processing two batches simultaneously, 4DS can vary more
process conditions in one cycle and accelerate its progress.

Once these wafers have been manufactured, they will be analysed by both imec and 4DS in
order to identify the wafer that exhibits the best endurance and retention characteristics.
Results are expected in 3QI19 (September quarter). At that time 4DS will decide whether the
specs of the memory cells on that particular wafer in lot 4 are sufficient to move to the next
stage of development or if a fifth iteration is required.

However, based on its learnings from lot 1 through 3 and its expectations for lot 4,
4DS believes this fourth iteration could potentially be the final one before moving to
the next development stage.

Next step is to integrate with imec’s memory platform

If iteration 4 is indeed the last one, the next step will be to integrate the Interface Switching
ReRAM chip with imec’s 1 megabit memory platform. This platform is essentially an off-the-
shelf design in imec’s library that will be used as a carrier for 4DS’ 1 megabit Interface
Switching ReRAM chip, including connectivity to the outside world.

While 4DS hasn’t announced an expected timeline for this integration phase, we believe
this process is relatively straightforward compared to the development work done to date
and may potentially be completed in THY20.

Prospective customers to base license or buy decision on data from final chip

Once the integration is completed, 4DS will collect statistically significant and meaningful
data on yield, endurance, speed and data retention, essential for high-volume memory
manufacturers (such as SK Hynix, Samsung, Intel, SanDisk (owned by Western Digital) and
Micron) in their decision-making process around licensing or potentially acquiring 4DS’
technology, which we believe may happen in 2020.

In our view, with its recent announcement 4DS has now entered the final stages of the
game, i.e. finalising the development stage, integrating into imec’s platform and providing
the essential statistics to memory manufacturers and buyers, the latter expected in THY20.

We see potential confirmation of completion of the iterative development stage in
3QI9 as a major share price catalyst as this would complete 11 years of RED work.

We reiterate our Buy recommendation for 4DS as well as our price target of A$ O.11 per
share.

Please refer to https://www.tmt-analytics.com.au/4dsmemory.html for more in-depth
reports and our initiating coverage report on 4DS, which includes risks associated with
investing in 4DS. Anyone reading this report acknowledges that they have received our
FSG, available on our web page.
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GENERAL ADVICE WARNING, DISCLAIMER & DISCLOSURES

The information contained herein ("Content”) has been prepared and issued by TMT Analytics Pty Ltd ABN
17 611 989 774 ("TMT Analytics”), an Authorised Representative (no: 1242594) of BR Securities Australia Pty
Ltd. ABN 92 168 734 530, AFSL 456663. All intellectual property relating to the Content vests with TMT
Analytics unless otherwise noted.

DISCLAIMER

The Content is provided on an as is basis, without warranty (express or implied). Whilst the Content has
been prepared with all reasonable care from sources we believe to be reliable, no responsibility or liability
shall be accepted by TMT Analytics for any errors or omissions or misstatements howsoever caused. Any
opinions, forecasts or recommendations reflect our judgment and assumptions at the date of publication
and may change without notice. TMT Analytics will not accept any responsibility for updating any advice,
views, opinions or recommendations contained in this document. No guarantees or warranties regarding
accuracy, completeness or fitness for purpose are provided by TMT Analytics, and under no circumstances
will any of TMT Analytics, its officers, representatives, associates or agents be liable for any loss or
damage, whether direct, incidental or consequential, caused by reliance on or use of the Content.

GENERAL ADVICE WARNING

The Content has been prepared for general information purposes only and is not (and cannot be construed
or relied upon as) personal advice nor as an offer to buy/sell/subscribe to any of the financial products
mentioned herein. No investment objectives, financial circumstances or needs of any individual have been
taken into consideration in the preparation of the Content.

Financial products are complex, entail risk of loss, may rise and fall, and are impacted by a range of market
and economic factors, and you should always obtain professional advice to ensure trading or investing in
such products is suitable for your circumstances, and ensure you obtain, read and understand any
applicable offer document.

DISCLOSURES

TMT Analytics has been commissioned to prepare the Content. From time to time, TMT Analytics’
representatives or associates may hold interests, transact or hold directorships in, or perform paid services
for, companies mentioned herein. TMT Analytics and its associates, officers, directors and employees,
may, from time to time hold securities in the companies referred to herein and may trade in those
securities as principal, and in a manner which may be contrary to recommendations mentioned in this
document.

TMT Analytics receives fees from the company referred to in this document, for research services and
other financial services or advice we may provide to that company. The analyst has received assistance
from the company in preparing this document. The company has provided the analyst with communication
with senior management and information on the company and industry. As part of due diligence, the
analyst has independently and critically reviewed the assistance and information provided by the company
to form the opinions expressed in the report. Diligent care has been takRen by the analyst to maintain an
honest and Fair objectivity in writing this report and makRing the recommendation. Where TMT Analytics
has been commissioned to prepare Content and receives fees for its preparation, please note that NO part
of the fee, compensation or employee remuneration paid will either directly or indirectly impact the
Content provided.

RECOMMENDATIONS

TMT Analytics’ issues a BUY recommendation in case of an expected total shareholder return (TSR, share
price appreciation plus dividend yield) in excess of 25% within the next twelve months, an ACCUMULATE
recommendation in case of an expected TSR between 5% and 25%, a HOLD recommendation in case of an
expected TSR between -5% and +5% within the next twelve months and a SELL recommendation in case of
an expected total return lower than -5% within the next twelve months.




