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Today computer and device users are replacing traditional hard drives and even USB 
storage with the much faster Solid State Drive options that abound the internet 
marketplaces. 

The world of Solid State Drives or SSD’s can be especially confusing to people new to the 
technology.  

There's various acronyms, numbers and specifications, associated with SSD’s, which at first 
can be extremely confusing. It is easy to purchase the wrong or incompatible product so 
read on to better understand the types and terminology associated with Solid State Drives. 

SSD’s are composed of millions, even billions, of individual silicon cells that store your data. 

So, we need to understand the various cell structures of different SSD's. You might see 
terms like triple layer or 3D or 4D NAND, so let's understand the differences between each 
of the types of cells that are at the heart of all SSD’s. 

It is important to upskill your knowledge so that you can leverage technology in your 
business or personal life, rather than be a slave to it. Or perhaps you need to master 
technology in your startup. 

First up there's ..... 

SLC SSD’s or Single Level Cell 

The SLC is the most rudimentary type of Solid State Drive.  

Simply, this is a single-level cell SSD. An SLC SSD is the fastest and most durable type of 
SSD but they can accept only one bit per memory cell.  

The bottom line is that SLC SSD’s are less error-prone and generally the most reliable SSD, 
but they are also the most expensive.  

Because SLC SSD’s are considerably more expensive than other SSD’s, they tend to be 
reserved for enterprise or very high-end applications. 

You will not find any SLC SSD’s in the consumer marketplace listings and if you do, you 
may be horrified at the price. 

MLC SSD’s or Multi Level Cell 
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Calling this type of SSD a “Multi-Level Cell” is a little misleading as MLC SSD’s only store 
two bits per cell, plus MLC SSD’s are marginally slower than SLC SSD’s.  

That’s down to it taking extra time to write two bits onto a cell, rather than just one, as is the 
case with SLC SSD’s.  

With data being written to the NAND flash more often than with an SLC SSD, MLC SSD’s 
also suffer somewhat in durability and reliability. 

Shortcomings aside, MLC SSD’s offer a good combination of performance and reliability. 

However, they too are also expensive and like SLC SSD’s tend to remain in the enterprise or 
professional space. 

TLC SSD’s or Triple Layer Cell 

TLC SSD's write three bits to each cell and it is typically TLC SSD’s that you will buy online 
and in the shops.  

TLC SSD’s generally offer higher capacities and smaller physical size than both SLC and 
MLC SSD’s. 

Initially, the downside for TLC SSD’s came in slightly lower speeds, reliability and durability.  

This has changed considerably in very recent times with the manufacturers working hard to 
improve all aspect of TLC SSD’s. 

In particular, manufacturers of the controller chips that essentially run an SSD now have 
available technologies that significantly reduce all of the shortcomings of writing 3 bits to 
each cell. 

For example, HomeKit Australia’s new 1TB and 2TB SSD’s utilise 3D NAND (see below) and 
incorporate a premium controller from Silicon Motion (SMI) that significantly boosts speed, 
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reliability and durability of these SSD's. 

 

Figure 1 SMI controller chip on underside of NVMe SSD 

 
TLC SSD’s can be expected to be totally reliable for many years and this is improving all 
the time. 

When buying any SSD always pay close attention to the TBW number that is explained 
below. 

QLC SSD’s or Quad Level Cell 

You've probably already guessed .... QLC SSD’s write four bits per cell. 

Whilst QLC SSD’s can cram in much more data than other SSD’s, their performance and 
durability is lower than the previously described SSD’s. 

Whilst this is improving all the time, QLC SSD's are limited to the home consumer markets 
or in slower interfaces such as SATA. 

HomeKit Australia use QLC SSD's in their SATA III 2.5" SSD's. The use of QLC enables us 
to lower the price on a product that does not enjoy the blinding speeds of PCIe and 
Thunderbolt data transfer. 

PLC SSD’s or Penta Level Cell 

With limited availability, PLC SSD’s write 5 bits per cell. 

They are yet to be common place in the consumer market with manufacturers working to 
improve performance and durability. 

Expect to see more PLC SSD's in 2022. 
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More to understand 

But there’s more to an SSD than just the level of recording. 

There are several technologies either specific or associated with Solid State Drives that are 
also extremely important to understand.  

These technologies are now arguably more important than the cell level recording, as they 
have allowed SSD manufacturers to take the most affordable cell types and improve their 
performance, longevity and reliability way beyond the original design capabilities. 

There are some key technologies that have enabled these significant gains in Solid State 
Drives. 

3D NAND 

NAND manufacturers have placed NAND memory cells much closer together on a flat 
surface to make their drives smaller but with higher capacity. Initially this had some level of 
success but flash memory starts to lose its reliability when the cells are too close together.  

To bypass this limitation the manufacturers stacked the memory cells on top of each other 
to increase capacity. It is this format that is now commonly referred to as 3D NAND. 

Here the cells within the SSD have been further developed and enhanced through this 
process of cell stacking. This has been particularly true for 3D NAND,  

With the shortcomings of cell density overcome, 3D NAND has come to dominate the 
market for Solid State Drives. 

WLT or Wear Levelling Technology 

Not many people will tell you this, but Solid State Drive cells begin degrading as soon as 
they’re used. It's a bit like buying a new car that immediately falls in value, except with 
SSD's great new technologies like Wear Levelling Technology, come to your rescue. 

So that an SSD stays in optimal condition for the longest period of time, SSD controller 
manufacturers began to include wear technology to minimise the writing of data to aligned 
cells and maximise the life of the Solid State Drive. 
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Simply this means that on a modern SSD, data is written across individual memory cells as 
equally as is possible.  

Rather than writing a certain block in one section of the SSD all the time, your SSD will 
distribute data evenly across all the billions of cells.  

The aim of WLT is to access and fill the cells at relatively the same rate. 

WLT has allowed lower cost 3D and 4D SSD's to offer significantly improved expected lives. 
For example, HomeKit Australia’s NVMe SSD's offer greater than 20 year data retention. 

Newer SSD's usually offer a multi-year warranty so manufacturers have become extremely 
confident in the ability of on-board controllers from companies like SMI (Silicon Motion) to 
significantly extend the life cycle of all Solid State Drives. 

Terabytes Written or TBW 

SSD durability is expressed as TBW or Terabytes written.  

TBW is the conservative number of terabytes that can be written before an SSD can be 
expected to fail.  

TBWs are “safe level” estimates and good quality SSD’s can be expected to safely exceed 
the TBW limits.  

For example, HomeKit Australia's NVMe SSD's have a MTBF (mean time between failure) 
rating of over 1 million hours. Plus, 1TB NVMe SSD's and 2TB NVMe SSD's from HomeKit 
Australia come standard with a 3 year warranty. 

Whatever the reliability of your purchased SSD, remember, always have a logical, safe 
backup strategy - no matter what type of data storage you employ. 

Cache 

All SSD’s utilise caching. 

Caching briefly stores data before it is written to the SSD. Caches are crucial to boosting 
SSD performance. In any SSD, caches will be built of SLC and/or MLC NAND.  

If your SSD cache fills, expect performance to drop significantly. This is especially true of 
TLC and most QLC drives. 
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Again, the latest, quality controller chips now more effectively shift data in and out of the 
cache, overcoming yet another drawback of the consumer level SSD’s. 

 

And just a bit more 

To fully round out your understanding of Solid State Drives, there are just a few 
more terminologies that are important to understand. 

Armed with all this understanding you are likely to run rings around the store salesperson. 

m.2 

m.2 describes the physical size, shape, and design of an NVMe SSD.  

m.2 NVMe SSD’s resemble a common RAM DIMM. They fit into special slots on most 
modern computer motherboards and external cases such as Thunderbolt enclosures. 

If you see a number like 2280 or 2260, it refers to the length of the SSD in mm. Typically the 
NVMe that is sold by HomeKit Australia and others is 2280 NVMe. 

The slots in an SSD connector carry letter names like B or M Key. If you are looking for an 
SSD to use with Thunderbolt or PCIe you will need an M Key SSD. 

The M refers to PCIe x4 and SATA. SATA SSD’s also require the B Key so if you see an SSD 
with just the M Key slot available, you know it is an NVMe SSD accessing the host’s fast 
PCIe bus.  

Below is a table with all the slot information noted, courtesy of Dell Computer. 
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Figure 2 Table for decyphering SSD codes 

 
NVMe 

The fastest interface presently available, NVMe SSD’s access a computer’s motherboard 
via PCIe if installed internally or externally via Thunderbolt 4 or USB4 technologies.  

The blazing speeds of Thunderbolt NVMe SSD drives are at least three times faster than 
SATA III. 

HomeKit Australia recommends and uses themselves NVMe SSD's and sells a range of 
SSD's and Thunderbolt products that contain NVMe SSD's. 

HomeKit Australia also stocks a Thunderbolt docking station that will also house two NVMe 
SSD's. 

  

Figure 3 Typical NVMe SSD 

 
SATA III 
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The is the most common hard drive and SSD interface around.  

Remember SATA III has a maximum throughput of 600MB per second, and is 
significantly slower than Thunderbolt. 

Very often people use 2.5" SSD's as an upgrade for a legacy 2.5” magnetic hard drive. The 
SATA SSD will improve the performance and extend the life of existing computers. 

If you are looking to purchase a stick styled SATA SSD it may be identified as NGFF or Next 
Generation Form Factor. Be careful not to confuse NGFF and NVMe as they look similar but 
with different slot cut outs. 

 

Conclusion 

Whilst there’s a multitude of terms, letters and numbers associated with modern Solid State 
Drives, there’s an easy method to identify and use SSD’s. 

The higher the number of the cell level, the more affordable an SSD becomes. 

SATA is a slower but cheaper interface. Typically, these SSD’s are found in 2.5” hard drive 
replacements or NGFF stick SSD’s. 
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The fastest SSD is the NVMe format that will access the host’s PCIe bus, attaining the 
fastest data throughput available. They can be referred to as either NVMe or PCIe. 

These NVMe SSD’s are also associated and used in products based around Intel’s 
Thunderbolt interface. Thunderbolt 4 is presently the fastest external method of connecting 
computer peripherals and devices. 

Armed with these SSD’s terms you are primed to match it with your store salesperson or in 
discussion with colleagues and friends. 

 
 
### 
 

HomeKit Australia is an online retailer following a “factory direct” procurement policy. This ensures products 
are offered to consumers at highly competitive pricing. 

Products include HomeKit Australia SSD’s, Thunderbolt SSD drives, hubs, Solid State Drive products, hubs, 
specialist Apple HomeKit products, GaN (Gallium Nitride) AC chargers, wireless chargers, Apple MagSafe 
charging and Apple Watch products.  Items are available for desktop and laptop computers plus both Apple 
and Android phones and devices. HomeKit Australia products ship from Australia to USA, Canada, UK, 
Singapore, Australia and New Zealand. 

The HomeKit Australia website is at https://homekitaustralia.com.au 

The names of actual companies and products mentioned may be the trademarks and property of their 
respective owners. 

 

Author of this article is - 
Keith Palmer 
HomeKit Australia 
61-456 22 1827 
shop@homekitaustralia.com.au 
https://homekitaustralia.com.au 

 

Keith Palmer is a long-time developer of high-end data storage products in Australia and 
multiple winner of MacWorld Awards. 
Starting out with building SCSI hard drives for the Apple Macintosh market and the many 
studios and professionals in video production, music and photography, Keith’s company 
partnered with Seagate Technology and SyQuest Technology to build industry leading and 
award-winning data storage products. 
The hard drives evolved into FireWire data storage and then into USB. 
Now Keith is enjoying working with Solid State Drives, especially those connected with 
Intel’s and Apple’s Thunderbolt 4 interface. 
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Keith’s company HomeKit Australia have now produced their own range of NVMe SSD’s 
plus SATA III 2.5” SSD’s and associated Thunderbolt SSD products. 
HomeKit Australia delivers to USA, UK, Canada, Singapore, New Zealand and Australia. 

 

 


