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When large-scale flash storage first came to 

the consumer market as an alternative to con-

ventional hard drives, the biggest concern 

(aside from price) was longevity. Tech fans had 

a pretty good idea of the general reliability of 

hard drives, but SSDs were still something of a 

wild card.  

 

But years later, the market for SSDs has ma-

tured considerably, and we’ve got a lot more 

data on…well, data. The good news is that 

SSDs are probably much more reliable than 

you think, and certainly at least as good as 

hard drives in terms of data retention and fail-

ure rates. The bad news is that SSDs tend to 

fail more often with age, and not with extend-

ed data reading and writing, as formerly pre-

dicted.  

That means that you’re no more likely to lose 

data with an all-flash setup versus a standard 

hard drive…but that it’s still essential to keep a 

data backup of important files.  

Before we go on to some of the testing, it’s 

important to get a quick primer on some of 

the more technical terms associated with 

SSDs:  

MLC and SLC: Multi-Level Cell memory is 

cheaper and slower, generally found on con-

sumer-grade SSD drives. Single-Level Cell 

memory in enterprise and enthusiast-grade 

SSDs is faster and technically less prone to 

data loss. 

 •  Memory Block: a portion of the physical memory on a flash drive. A “bad 
block” is inaccessible or poorly accessible to your computer, causing a low-
er-than-reported level of available storage and potential read and write 
errors for files and software. 

TBW: Terabytes Written. The total amount of data written and re-written to a 
drive over its lifetime, expressed in terabytes. 
 

How Long Will They Last? 
SSD vendors tend to rate the reliability of their drives on three factors: stand-
ard age (like any warranty), total terabytes written over time, and the amount 
of data written to the drive per specific amount of time, like a day. Obviously 
measuring by these three different standards will return different results based 
on methodology. And the very fact that there are three extremely loose stand-
ards for “wear” on a digital component should illustrate something to the end 
user: accurately predicting how long it will take a specific SSD to fail is more or 
less impossible. We can only give a very vague point of maximum possible data 
retention, after which using the drive will put you in danger of immediate loss 
of data and computer operation.  
Tests on industrial data servers, like the ones used by Google and Facebook, 
give us insight into SSD longevity.  
 
There have been several recent studies trying to determine a more precise 
lifespan for solid state memory. A few of the more well-known ones include:  
A joint study between Google and the University of Toronto covering drive 
failure rates on data servers. The study concluded that the physical age of the 
SSD, rather than the amount or frequency of data written, is the prime deter-
miner in probability of data retention errors. It also determined that SSD drives 
were replaced at Google data centers far less often than conventional hard 
drives, at about a one to four ratio.  But it wasn’t all positive in favor of SSDs: 
they experienced higher uncorrectable errors and bad blocks at a much higher 
rate than hard drives over the four-year testing period. Conclusion: in a high-
stress, fast-read environment, SSDs will last longer than hard drives, but be 
more susceptible to non-catastrophic data errors. Older SSDs are more prone 
to total failure regardless of TBW or DWPD.  
The Tech Report’s study on longevity between major brands. Among six brands 
of SSDs tested, only the Kingston, Samsung, and Corsair high-end drives man-
aged to survive after writing over 1000 terabytes of data (one petabyte). The 
other drives failed at between 700 and 900 TBW. Two of the failed drives, Sam-
sung and Intel, used the cheaper MLC standard, while the Kingston drive is 
actually the same model as the one that survived, only tested with a similar 
methodology. 
Conclusion: a ~250GB SSD can be expected to die sometime before one 
petabyte written—though two (or perhaps three) of the models exceeded that 
mark, it would be wise to plan a contingency in case your specific drive under-
performs, even if it uses more expensive SLC memory.  Larger capacity SSDs, 
due to having more available sectors and more “room” to use before failing, 
should last longer in a predictable manner. For example, if a 250GB Samsung 
840 MLC drive failed at 900 TBW,  it would be reasonable to expect a 1TB drive 
to last for considerably longer, if not necessarily all the way to a massive 3.6 
petabytes written.  

http://hexus.net/tech/news/storage/90920-google-datacentre-ssd-study-offers-surprising-conclusions/?
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 Facebook publicly published an internal study (PDF link) of the 
lifespan of SSDs used in its corporate data centers. The findings 
were focused on the environmental conditions of the data centers 
themselves—for example, they came to the fairly obvious conclu-
sion that extended proximity to high heat was damaging to an 
SSD’s lifespan. But the study also found that if an SSD doesn’t fail 
after its first major detectable errors, then it’s likely to last far 
longer than overly cautious software diagnostic software. Contra-
dicting Google’s joint study, Facebook found that higher data write 
and read rates can significantly impact the lifespan of a drive…
though it isn’t clear if the latter was controlling for the physical 
age of the drive itself. Conclusion: except in cases of early total 
failure, SSDs are likely to last longer than indicated by early errors, 
and data vectors like TDW are likely to be overstated by software 
measurement because of system-level buffering.  
 

You Don’t Need to Worry 
So taking all of this data in at once, what overall conclusion can we 
draw? Looking at these studies consecutively, it might seem like 
your SSD will burst into flames after a year or two. But keep in 
mind, two of the studies were on enterprise-class data centers, 
reading and writing data more or less constantly every day for 
years, and the consumer-oriented study was done specifically to 
stress test drives with constant use. In order to reach a petabyte 
of total written data, the average consumer would have to use his 
or her computer more or less nonstop for a decade, maybe even 
multiple decades. Even gamers or “power users” will probably 
never reach the stated maximum amount of data written for a 
drive under its warranty.  
 
 
 
 
 
 
 
 
 
In other words: You’ll probably upgrade your entire computer be-

fore your SSD fails.  

If you deal with the expected life span of an SSD, you first have to 
have a look at the variable storage types of SSD drives. Three SSD 
storages are available: Single Level Cell (SLC), Multi Level Cell 
(MLC) and Triple Level Cell (TLC). These names already adumbrate 
the difference. The storage type MLC saves two bits per storage 
cell, the TLC type three bits per cell and the SLC type only one bit. 
SLC flash storages haven’t become accepted yet because of their 
horrendous prices. 
For the storage types and their life span applies the following: The 
more data per cell is saved, the higher the wear level is. That 
means, at first the life span of storage types possibly can be linked 
to the write cycles. Storage cells of type MLC last about 3,000 
write cycles. In the first moment, that necessarily doesn’t sound 
much. However, in comparison to conventional HDDs, the me-
chanics of SSD don’t degrade when only reading data. This means, 
by only reading data, an SSD will not wear out, which brings us to 
the conclusion that it depends on the write and delete processes. 
 

Can I calculate the life span of an SSD drive? 

 

The more storage cells an SSD owns, the longer it will 
work. By having a huge storage capacity the storage cells 
can be treated with care for much longer because they 
aren’t rewritten that often. The life span of a modern SSD 
can be calculated with the help of a formula: 

 

 

Let’s take the Samsung 850 PRO  as an example. The 850 
PRO is an MLC SSD with 3,000 write cycles. The capacity of 
the drive differs depending on the model, ranging from 
512GB to 2TB. The SSD factor specifies the rate of the real 
amount of data to the actual data written. For the calcula-
tion, one chooses a high value of 5. In addition, the 
amount of data that is written on the drive per year is esti-
mated. If an estimation is difficult, then we recommend to 
choose a value between 1,500 and 2,000GB. 

 

 
 

This SSD will probably last incredible 343 years. This isn’t a 
guarantee, but a good forecast. The warranty for the 
named SSD is ten years. Also, TLC drives don’t have to 
hide. The 1TB model of the Samsung 850 EVO series, which 
is equipped with the low-priced TLC storage type, can ex-
pect a life span of 114 years. If your SSD is already in usage 
for a while, then you can calculate the anticipated remain-
ing life time with the help of special tools. The tool 
SSDlife calculates the working time so far, the amount of 
data already written and gives a rating regarding the life 
span. 

If You Aren't Using Your Hard Drive at All 

The other side of the coin involves "cold storage". If you 
write data to a drive and then, let's say, drop it in a safe 
deposit box or a time capsule, how long would the data on 
it survive before it degrades? If you're talking about true 
cold storage — as in you don't want to access it for years, 
perhaps decades at a time, the numbers change a bit. 

Hard Drives: If you're planning to drop some data on a 
hard drive and toss it into a storage unit or a safe deposit 
box, you probably don't need to worry about the data de-
teriorating as long as your drive is in a climate controlled 
environment, the only issue to worry about is the oil 
around the ball bearings drying out.  

Solid State Drives: SSDs for archival purposes is a difficult 
thing to pin down. SSDs are still relatively new technology, 
especially compared to magnetic media (which most busi-
nesses still use for archival backups) so there aren't many 
serious studies as to their long-term survivability in cold 
storage. We have an idea that, under power, SSDs can last 
a good long time, but  SSD technology is evolving every 
day. 

https://users.ece.cmu.edu/~omutlu/pub/flash-memory-failures-in-the-field-at-facebook_sigmetrics15.pdf
https://ssd-life.com/eng/download-ssdlife.html
https://ssd-life.com/eng/download-ssdlife.html

