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In 1956, IBM shipped the world's first hard disk 
drive, or HDD, in the RAMAC 305 system. The 
drive used 50  x 24-inch (61-centimeter) platters, 
stored a meager 5 megabytes of data and took up 
more room than two refrigerators. Oh, and the 
cost? Just $50,000 ($421,147 in 2012 dollars). 

Since then, hard drives have grown smaller, more 
capacious and, thankfully, less expensive. For 
example, the Seagate Momentus laptop hard 
drive, with a form factor of just 2.5 inches (6.4 
centimeters), offers 750 gigabytes of storage for 
less than $100. But even with advanced protec-
tion technologies, the Momentus drive, like all 
HDDs, can crash and burn, taking precious data 
with it. That's because hard drives have mechani-
cal parts that can fail. Drop a laptop, and the read
-write heads can touch the spinning platters. This 
almost always results in severe data loss. Hard 
drives are also prone to suffering what is called a 
head crash, where the head touches and scrapes 
across the disk. This can be caused by all manner 
of things, from a power cut or surge, to physical 
shock to a manufacturing defect. A hard drive 
stores its data magnetically, and as long as you 
keep it away from another strong magnetic 
source, it is fairly stable.  

Luckily, a new kind of computer drive could 
make crashes obsolete.  It’s known as a solid-
state drive, or SSD, it uses semiconductor chips, 
not magnetic media, to store data. Your computer 
already comes with chips, of course. The mother-
board contains some that house your device's 
system memory, or RAM,  which is where the 
information is stored and processed when your 

computer is running. Computer types refer to such memory as volatile 
memory because it evaporates as soon as your machine loses power. The 
chips used in a solid-state drive deliver non-volatile memory, meaning the 
data stays put even without power. SSD chips aren't located on the mother-
board, either. They have their own home in another part of the computer. In 
fact, you could remove the hard drive of your laptop and replace it with a 
solid-state drive, without affecting any other essential components. 
 

What Is a Solid-state Drive? 

In computer lingo, there's a difference between memory and storage. Random
-access memory, or RAM (or simply memory), holds the program a computer 
is executing, as well as any data. Like a person's short-term memory, RAM is 
fleeting and requires power to do its job. Storage, on the other hand, holds all 
the stuff of your digital life -- apps, files, photos and music. It retains that 
stuff even if the power is switched off. Both RAM and storage boast their 
capacity based on the number of bytes they can hold. For a modern computer, 
RAM typically comes in 4, 6 or 8 gigabytes. Storage can have almost 100 
times more capacity -- the hard drive of a typical laptop, for example, can 
hold 500 gigabytes and a desktop 2TB. Here's where it gets a little sticky. 
Some storage devices have what's referred to as flash memory, a confusing 
term that blurs the line between RAM and storage. Devices with flash 
memory still hold lots of info, and they do it whether the power's on or not. 
But unlike hard drives, which contain spinning platters and turntable-like 
arms bearing read-write heads, flash-memory devices have no mechanical 
parts. They're built from transistors and other components you'd find on a 
computer chip. As a result, they enjoy a label -- solid state -- reserved for 
devices that take advantage of semiconductor properties. 
 
There are two types of flash memory: NOR and NAND. Both contain cells -- 
transistors -- in a grid, but the wiring between the cells differs. In NOR flash, 
the cells are wired in parallel. In NAND flash, the cells are wired in a series. 
Because NOR cells contain more wires, they're bigger and more complex. 
NAND cells require fewer wires and can be packed on a chip in greater den-
sity. As a result, NAND flash is less expensive, and it can read and write data 
much more rapidly. This makes NAND flash an ideal storage technology and 
explains why it's the predominant type of memory in solid-state drives. NOR 
flash is ideal for lower-density, high-speed, read-only applications, such as 
those in code-storage applications. 
Armed with this background, we can offer a more precise definition of a solid
-state drive: It's a device that uses NAND flash to provide non-volatile, re-
writable memory. In computers, a solid-state drive can be used as a storage 
device, replacing the traditional hard disk drive. In fact, manufacturers pro-
duce SSDs with shapes and footprints that resemble HDDs so the two tech-
nologies can be used interchangeably. But that's where the similarities end. If 
you cracked open the shell of a solid-state drive, you wouldn't see platters and 
actuator arms.  
 
 

https://computer.howstuffworks.com/hard-disk.htm
https://www.makeuseof.com/tag/effects-power-outages-can-computer/
https://www.makeuseof.com/tag/understand-makes-hard-drive-tick/
https://www.makeuseof.com/tag/understand-makes-hard-drive-tick/
https://computer.howstuffworks.com/ram.htm
https://computer.howstuffworks.com/ram.htm
https://computer.howstuffworks.com/flash-memory.htm
https://computer.howstuffworks.com/flash-memory.htm
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Are Solid State Drives similar to Memory Sticks and 
Thumbdrives? 
If flash memory sounds vaguely familiar, then you probably have at 
least one or two thumb drives -- or memory sticks -- in your com-
puter bag. The little devices, which have surprisingly large capacity 
and allow you to transfer data quickly between machines, are 
known officially as USB flash drives. They use the same NAND 
flash technology and, in many ways, can be thought of as the prede-
cessors of today's solid-state storage devices. 

 

How do solid-state Drives Save Data? 

On the outside, solid-state drives look just like HDDs. They're rec-
tangular in shape, covered in a brushed-metal shell and sized to 
match industry-standard form factors for hard drives -- typically 2.5 
and 3.5 inches (6.4 and 8.9 centimeters). But beneath the silver ex-
terior, you'll find an array of chips organized on a board, with no 
magnetic or optical media in sight. Much of that stuff could fit into 
a smaller space, but SSD manufacturers dress up their components 
in extra "housing" to make sure they fit into existing drive slots of 
laptops and desktop PCs. Compared to the stark simplicity of a sol-
id-state drive, the innards of a hard drive are a marvel of motion, 
sound and activity. Round platters, arranged on a spindle, can spin 
at 7,200 revolutions per minute. An actuator arm, branching into 
multiple read-write heads, races across the platters in too-fast-to-be-
seen bursts of speed. The arm connects to the actuator block, which 
holds the instructions for moving the read-write heads. As those 
instructions are called up, sometimes up to 50 times a second, the 
arm pivots at one end and moves the heads in unison over the plat-
ters. Once a head arrives at a certain location on a platter, an elec-
tromagnet produces a magnetic field, which aligns data-carrying 
domains in the underlying track. Each domain can be aligned in one 
of two possible directions -- 1 or 0. As these alignments change, 
they form patterns that correspond to discrete chunks of digital in-
formation. 

The NAND flash of a solid-state drive stores data differently. Recall 

that NAND flash has transistors arranged in a grid with columns 
and rows.  If a chain of transistors conducts current, it has the val-
ue of 1. If it doesn't conduct current, it's 0. At first, all transistors 
are set to 1.  But when a save operation begins, current is blocked 
to some transistors, turning them to 0. This occurs because of how 

transistors are arranged. At each intersection of column 
and row, two transistors form a cell. One of the transistors 
is known as a control gate, the other as a floating gate. 
When current reaches the control gate, electrons flow 
onto the floating gate, creating a net positive charge that 
interrupts current flow. By applying precise voltages to 
the transistors, a unique pattern of 1s and 0s emerges. 
NAND flash comes in two flavours based on how many 
1s and 0s can be stored in each cell. Single-level cell 
(SLC) NAND stores one bit -- either a 1 or a 0 -- per cell. 
Multi-level cell (MLC) NAND stores two bits per cell. 
MLC flash delivers higher capacity, but it wears out more 
quickly. 
 

Should you upgrade to a solid state drive? 
So you've invested in a top-of-the-line laptop with a 500-
gigabyte hard drive, and it's working great. You've got all 
your photos and videos, your entire music library, five 
half-finished novels and applications galore packed onto 
the drive's platters. Why would you consider swapping 
the HDD for a solid-state drive? Didn't Dad always say, 
"If it ain't broke, don't fix it"? Maybe Dad didn't own any 
hard drives. The harsh reality is that HDDs can and do 
fail, often more frequently than their technical specs 
would seem to suggest.  
Because they have no moving parts, SSDs can deliver 
improved reliability. They can rate up to 2.5 million hours 
MTBF, which probably means a few more years added to 
the lifespan of the device. An even bigger deal is the per-
formance of solid-state drives compared to HDDs. With 
no moving heads and spinning platters, SSDs can access 
one piece of data as quickly as any other piece, even if 
they aren't in the same proximity.  
 
After upgrading from a HDD to a SDD you can expect 
the following: 
Boot up time 10 seconds (compared to 30 secs). 
Data read/write speed: 510—550 mbps 
Compared to 50—150 mbps. 
 

Can you store data long term on a solid state 

drive? 

An SSD is not a good option for long-term storage. How 
long an SSD can store data without power depends on a 
number of factors including the number of write cycles 
that have been used, the type of flash memory used in the 
drive, the storage conditions and so on. it could be as little 
as three months to as much as 5 years. A standard hard 
drive that stores the data magnetically would last forever, 
providing it is kept away from magnetic fields.  

 
 

 

 

 

If you are looking at upgrading your desktop or 

laptop computer hard drive to a faster solid state 

drive please give me a call on 1300 136679 
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