
Basic concepts of hardware –
Input
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 Why the QUERTY keyboard? 

 How does the keyboard connect to the computer? 
Alternative keyboards : 

 ergonomic-, 

 virtual-, 

 touch screen-
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Keyboards



 How does a mouse work?  

 How does the mouse connect to the computer?

 Alternative pointing devices

 Track ball, 

 pen stylus
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Pointing devices



 Joystick

 Game controllers
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Gaming input



 Microphones

 Video input

 Digital cameras
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Multimedia input



 Scanners and reading devices: OCR

 Data collection devices: barcode and magnetic stripe 
readers

 Biometric input: finger print, Iris scan
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Scanners and reading devices



 Text, 

 Images, 

 Sound, 

 data from sensors
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Types of input data



 Why do you want to sync the devices? 

 How do you sync the devices?

Use cables and software or 

wirelessly, using Bluetooth or  Wi-Fi

 Internet services, such as Dropbox are also referred to as 
'Cloud Synching'
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How to synchronise your phone and 
your computer



Complete worksheet 1
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Basic concepts of hardware –
Output 
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 Monitors or VDU(visual display unit)

 The device most commonly use to obtain output from 
the computer.  Most VDU’s today use LCD(Liquid Crystal 
display) technology and many are using LED(Light 
emitting diodes) to provide the light that makes these 
monitors work. 
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Monitors



 Advantages: Smaller, lighter, more energy efficient and 
cheaper than the older CRT(Cathode ray tube) technology it 
has replaced

 Classified according to: size, resolution, response time, 
connection they use, contrast ratio, technology used.

 Size and quality of the image displayed has to be generated by 
the video card inside the computer.
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Monitors



Data projectors

 Used when speaking to large groups of people – when 
giving a presentation to an audience.  

 A Data projector connects to your computer and projects 
what is on your monitor on a screen or wall so that 
everyone can see a larger version of what would be on 
your monitor.  

 Mostly connects to your computer via a VGA port.
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Data Projectors



 Printers – used to produce a hard copy(paper copy)

 Laser printers work by melting toner onto the paper.  Good 
quality printers –great for general purpose printing, faster 
than inkjet and cheap to run.

 Use replaceable cartridges that have black toner and colour
laser printers use have cyan, magenta, yellow and black 
toner cartridges
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Printers - laser



 Inkjet – spray dots of ink onto paper.  Slower than Laser 
printers, more expensive to run, but the best option if you 
are trying to print photo quality images.  Large inkjets are 
used to produce posters and banners etc.

 Inkjets have colour ink cartridges that come in cyan, 
magenta, yellow and black.  Colours are mixed to produce 
other colours.  Some printers have separate cartridges for 
each colour and others combine the cartridges in one.
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Printers - inkjet



 Dot matrix printers use very old technology that works by striking 
pins onto paper through inked ribbons.  They are still used for 
printing invoices, bills etc. and where carbon copies are needed

 Multifunction devices, which incorporate scanning, printing and e-
mail features are often used in the business environment, as they 
occupy less space and can be cheaper than purchasing separate 
equipment for each function

 Printers usually connect to the computer using USB, but some can 
be connected directly to a network( computers on the network 
can print to them
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Printers - dot matrix



 Sound is produced, using speakers or headphones.  The quality of the 
sound depends on two things:

 The sound card

 The speakers or headphones used

Computers can also

 Be connected to electronic instruments to play sheet music on them

 Connect to professional mixing boards to control the sound and 
mixing of sound in recording studios and concerts.

 Speakers and headphones connect, using the headphone jack, whilst 
MiDi instruments, headphones and speakers can connect using USB
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Speakers and headphones



 It consists of a touch sensitive surface that is coupled with a 
data projector.  When the user drags something or writes with 
a pointing tool, the surface interprets the instruction and the 
computer updates the data projector with the changes and 
redisplays the changes on the surface.

 A whiteboard can be converted into an interactive whiteboard 
by placing a device on the whiteboard that will pick up the 
user’s movements of a pen like device.  Paired with a projector 
to display the changes, a cheaper option of a whiteboard can 
be created.
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Interactive whiteboards



 BOE BOT is a small versatile car-like robot with wheels, 
controlled by a microcontroller chip that is housed on a 
circuit board. Adjacent to the chip is a white bread board 
that can have components such as speaker, sensors and 
feelers wired into it.  The sensors and feelers act as input 
devices so that the robot can detect its environment. The 
microcontroller chip contains programs that make 
decisions based on the input to perform functions like 
rotate the wheels moving the robot in a certain direction.
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Toy/electronic device Interfaces



Complete worksheet 2
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Basic concepts of hardware –
Storage

21



 The hard drive stores data magnetically and the disk has three 
platters and six read heads attached to one arm. 

 The data is stored on the disk in binary form and the disk is divided 
into concentric circles called tracks.  

 Each track is divided into sectors. 
Connects to the computer via one of the following: 
 PATA, Parallel ATA or EIDE, and some SCSI (Small Computer 

System Interface) drives is the Molex connector. This connector 
was first pioneered by the Molex corporation, and remained the 
standard for device power connectors until the advent of the SATA 
specification. 
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Hard disk drives



 Optical drives use removable discs that hold data by reflecting laser light in different 
ways to represent 0’s or 1’s

 They are slower than HDD
 Limited storage capacity – around 700 MB for a CD, 4.7 GB for a DVD and up to 50 GB 

for a Blu-Ray disc
 You can buy writeable or re-writeable blank disks and write data onto it yourself.
 You can buy them pre-made with programs/data already on them. 
 They are being replaced by flash drives and portable HDD as a way of carrying data 

around.
 Most computers include a DVD writer – can read and write CD’s as well, some 

computers are only likely to have a Blu-Ray reader.
 Blu-Ray can store and playback high definition video and digital audio, as well as 

computer data.
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Optical storage CD, DVD, Blu-Ray



 Solid state Drives (SSD)
 SSD’s use a special type of electronic memory that can retain 

data when the power is off (they use the same technology 
that is used in your flash drive).  

 SSD are designed to reside inside a computer in the place of a 
traditional HDD. 

 Advantages of SSD
 Slower than RAM, but because they are electronic, 

they are a lot faster than mechanical storage like magnetic 
and optical drives.

 Use less power and 
 Are more reliable than a normal HDD
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Solid State Drives



 Disadvantages: 

 Much more expensive

 Have a much smaller capacity than traditional magnetic 
drives. 

 Where used:

 Found in some high-end laptops and 

 similar technology is used to provide storage for devices 
like smartphones and consumer tablets.
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Solid State Drives



 They are regular USB flash drives and more. Not only do they 
contain data but the associated programs.  This means U3 drives 
are like computers on a flash drive, giving you the ability to take 
your documents, photos, email, address book, favourites, 
webpage logins and more with you. The advantage of using a U3 
drive is the programs along with the data are on the USB drive.  
The U3 system software is pre-loaded and cannot be added to a 
normal drive.  When a U3 drive is plugged  into a computer, it 
creates two drives.  One is a CD drive with the system software 
on it and the other is a removable drive that you can use to store 
information.
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Storage outside the computer 
U3 Smart drive



 Memory cards

 A memory card or flash card is commonly used in many 
electronic devices, including digital cameras, mobile phones, 
laptop computers, MP3 players, and video game consoles. 

 They are small, rewriteable, and like flash memory, can 
retain data without power.
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Memory cards



 External Hard drives

 Often the storage space on the HDD is not enough.  External hard 
drives are portable, small, light and relatively inexpensive with a 
large storage capacity.  They can be convenient for backing up 
data and storing digital media such as photos and videos.

 USB flash drives

 Flash memory is removable and rewritable.  The flash drive plugs 
into a USB port which makes it convenient and portable.  The data 
that is stored is permanent and can store in excess of 256 GB with 
improvements in size and capacity.
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External hard 
drives



Complete worksheet 3
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Basic concepts of hardware –CPU, 
RAM, ports, slots, PC versus 

smartphone
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 : Plugs into a ZIF (Zero insertion) socket.  

 PC’s use CPU’s made by Intel or AMD and smartphones and 
consumer tablets usually have CPU’s made by ARM, Qualcomm, 
Apple and more.

 Different parts: ALU, CU, registers, cache memory.  

 Can be dual core up to eight cores, meaning that on a single chip, 
two four or more processors can be housed in the CPU chip.

 Speed: currently 3 Ghz, this produces heat, so it needs to be 
cooled by a fan and heat sink.

 64 bit processor means the registers are 64 bits. 
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CPU



 Purpose: Before any program can be processed, it has to be loaded into RAM 
first.

 Ram is volatile (loses data when it has no power), 

 It is where the CPU keeps all the data /instructions it is working on.  

 Data transfer between the RAM and CPU is fast, because it is an electronic 
process 

 The more RAM  you have in your computer, the better it will perform, 

 It is supplied in DIMM’s(dual inline memory modules) that fit into DIMM slots 
on the motherboard.  

 More expensive per GB than storage.
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RAM



 First device used for communication between 
computers was a modem(Modulator – Demodulator).  
This was a device that converted a computers digital 
data into analogue audio signals.  

 The newer technology is still called a modem but differs 
in function.  

 They are DTD’s (Data terminating devices) that use 
different technologies to send and receive data over 
different media.
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Communication: modem



 3G modem – allow you to connect to the internet using the 
cellular telephone network.  They are built into some laptops 
and most consumer tablets and smartphones.

 ADSL modems – use for high speed, 24 hour a day connection 
to the internet over a digital cell phone network, come at a 
fixed cost and the user will be able to have a normal 
telephone conversation on the same line at the same time.

 Routers which are devices that make communication 
between networks over the internet possible by helping to 
direct data to its correct destination
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Communication: 3G modem and 
ADSL modem



 Slots on the motherboard:

 PCI –E , faster than PCI, not limited to graphics cards only

 AGP – for graphics card only, 

 AGP- Express to be used 

 with a PCI-E motherboard
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Slots on the motherboard:



 Data is transferred in either parallel or serial.  

 Parallel means that a number of bits can be transferred at the same 
time whilst serial means that the bits are transferred one after the 
other along a single channel. 

 Serial became the standard, because it is faster, simpler transmission 
of data.  
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Ports



 USB(Universal serial bus) used by most peripherals to connect to 
the computer, you can add a USB hub, to get more USB ports.  
Very fast USB3 can transfer data at a rate of 5 GBps.

 Firewire

 Earlier versions of USB were not fast enough to transfer the huge 
amounts of data involved in getting video from a device such as a 
video camera onto your computer.  

 Thunderbolt/lightpeak

 It provides users with very fast external connection, and was 
meant to compete with USB. 

37

USB, Thunderbolt, Firewire
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Smartphones versus computers.
Desktop Smartphone

Communication ADSL modem or use 3G modem Built in wireless connectivity such as 

Wi-Fi, Bluetooth and 3G

Input Normally via standard keyboard and 

mouse or microphone for voice 

input

Usually has a small keyboard, touch 

screen, build-in camera and 

microphone

Output 19”- 29” screen, speakers, 

headphones, can connect directly to 

printer

Built-in (3” – 5”) screen, built-in 

speakers, headphones

Processor Intel/AMD multi-core processors Uses ARM, Qualcomm, Apple CPU’s 

designed for lower power 

consumption and are slower than 

the equivalent desktop processors

RAM 1 – 12+ GB 1 – 2 GB

Storage Typically 500+ GB 8 GB – 64 GB



Complete worksheet 4
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