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Input Units (Keyboard, Mouse, and Touch screen)

An input device is any hardware device that sends data to a computer, allowing you to interact

with and control the computer. Examples of input devices include keyboards, mouse, scanners

digital cameras and joysticks, light pens, etc.

1. Keyboard

The most common input device is the keyboard. It is standard equipment on virtually ever
personal computer, keyboard is an device used to convert the keystrokes in to the electrical
signals that a computer can understand. There are special types of switches and circuits to do

this. Keyboard contains its own internal processor that takes electrical signals through key
strokes.
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The microprocessor and controller circuitry of a keyboard.

The basic elements of a keyboard are a switch matrix (key matrix) and a kevboard interface

encoder chip. The switch matrix consists of a number of horizontal and vertical lines crossing

each other, at each crossing, a small switch operated by a spring —loaded key is located. The
keyboard encoder is a microprocessor with an in-built ROM.

A look at the switch matrix

The key matrix is the grid of circuits underneath the keys. Pressing the key bridges the gap in
the circuit, allowing a tiny amount of current (LW to flow through. The processor monitors the
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key matrix for signs of continuity at any point on the grid. When it finds a circuit that is closed,
it compares the location of that circuit on the key matrix to the character map. The character

map is basically a comparison chart 4 )i J 52> for the processor that tells it what the key at x, y
coordinates in the key matrix represents. If more than one key is pressed at the same time, the

processor checks to see if that combination of keys has a designation in the character map. For
example, pressing the a key by itself would result in a small letter "a" being sent to the
computer. If you press and hold down the Shift key while pressing the a key, the processor

compares that combination with the character map and produces a capital letter "A."

Each key on the board has a little electrical switch (capacitor) under it. When you press a key,
its switch completes a certain electrical circuit and a processor (inside the keyboard) records

which circuits were completed and in what order. Then it sends that information to vour

computer as in the following details:

When a key is pressed, it completes its corresponding circuit and an electrical signal goes to
keyboard’s internal processor which detects the key which is pressed, whereas the switch closes
and relevant horizontal and vertical lines are shorted. This is then detected by the keyboard

encoder, which generates a special 8-bit code known as the scan code. Each key is allocated its
own unigue scan code. The scan code is entered into internal buffer for transmission to the

computer via especial serial cable on the computer side, a keyboard controller. Also known as

the keyboard bios chip receives the serial data stream and converts it into an appropriate ASCII
code.

The keyboard controller is another dedicated (<=3« processor with an in-built few kilobytes of
ROM and hundred bytes Of RAM. The characters you type are stored until the CPU is ready to

accept them.

ASCII
‘ keyboard controller code
generate
processor
Press | | switch | detect | encoder .| scan | buffer »| computer
key | closing by | microproc. "| code - -

Whether you're writing a letter or calculating numerical data, your keyboard is the main way to

enter information into your computer. You can also use your keyboard to control your computer.
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Using Keyboard Shortcut:

Keyboard shortcuts are ways to perform actions by using your keyboard. They're called
shortcuts because they help you work faster. In fact, almost any action or command you can
perform with a mouse can be performed faster using one or more keys on your keyboard.

A plus sign (+) between two or more keys indicates that those keys should be pressed in
combination. For example, Ctrl+A means to press and hold Ctrl and then press A. Ctrl+Shift+A
means to press and hold Ctrl and Shift and then press A.

You can do things in most programs by using the keyboard. To see which commands have
keyboard shortcuts, open a menu.

"] Untitled - Notepad

File Format View Help
Undo Ctrl+Z
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Find... Ctrl+F
Find Next F3
Replace... Ctrl+H
Go To... Ctrl+G
Select All Ctri+A
Time/Date F5

Keyboard shortcuts

Useful Shortcuts:

The following table lists some of the most useful keyboard shortcuts.

Press this To do this

Windows logo key a Open the Start menu

Alt+Tab Switch between open programs or windows

Alt+F4 Close the active item, or exit the active program

Ctrl+5 Save the current file or document (works in most programs)
Ctrl+C Copy the selected item

Ctrl+X Cut the selected item

Ctrl+V Paste the selected item

Ctrl+Z Undo an action

Ctrl+& Select all items in a document or window

F1 Display Help for a program or Windows

Windews loge key &g +FL Display Windows Help and Support

Esc Cancel the current task

Application key E Open a menu of commands related to a selection in a pregram. Equivalent to right-clicking the selection.
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Change keyboard settings

Customizing your keyboard settings helps you work better and more efficiently. By customizing
the settings, you can determine how long you must press a key before the keyboard character
starts repeating, the speed at which keyboard characters repeat, and the rate at which the cursor
blinks.

~ Keyboard Properties @

Speed | Hardware

Character repeat
i Repeat delay:
Long |_J Short
Fepeat rate:
" Slow [) Fast

Click here and hold down a key to test repeat rate:

Cursor blink rate

None [ J Fast

To change the delay before keyboard characters repeat

1. Click to open Keyboard Properties.
2. Under Character repeat, move the Repeat delay slider to the left or right to increase or decrease
how long you must hold down a key before the keyboard character repeats, and then click OK.

To change the speed at which keyboard characters repeat

1. Click to open Keyboard Properties.
2. Under Character repeat, move the Repeat rate slider to the left to make keyboard characters
repeat more slowly, or move it to the right to make them repeat more quickly, and then click OK.

To change the cursor blink rate

1. Click to open Keyboard Properties.

2. Move the Cursor blink rate slider to the right or left to increase or decrease the cursor blink
speed, and then click OK. If you move the slider all the way to the left, the cursor will stop
blinking.
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2. Mouse
A mouse is a small two-dimensional pointing device used to point to and select items on your

computer screen. It's small, and connected to the system unit by a long wire. Some newer mice
are wireless.

You can use your mouse to interact with items on your computer screen, move objects, open
them, change them, throw them away, and perform other actions, all by pointing and clicking
with your mouse. Since the keyboard is likely to remain the dominate kvl s (areall device for

entering text, but many operations on personal computers involve pointing, selecting or
removing items already on the screen, often you can perform these tasks more quickly with
pointing devices, such as the touch screen and the mouse. The mouse is connected to one of the

available ports : Previously a PS/2 port, serial ports, or now USB port (Universal Serial Bus).

The function of a mouse is to convert a small movement of the mouse into digital signals,
which may be interpreted into corresponding movement at pointer on the screen.

The basic components of mouse:

A mouse typically has two buttons: a primary button (usually the left button) and a secondary
button (usually the right button). You will use the primary button most often. Most mice also
include a scroll wheel between the two buttons to help you scroll through documents and
webpages more easily. On some mice, the scroll wheel can be pressed to act as a third button.

Advanced mice might have additional buttons that can perform other functions.

There are two types of mouse: mechanical and optical.

The main components of mechanical mouse are, the rubber ball 4:kUadll 3 <V rests against

two rollerss% , X and Y, placed to detect the horizontal and vertical movements of the ball.

The two rollers are connected to two small wheels.
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1- Moving the mouse turns the ball.

2- X&y rollers grip tha ball & transfer movement.

3- Optical encoding disks include light holes.

4- Infrared LEDs shine through the disk.

5- Sensors gather light pulses to convert them to x & y velocities.

. Switch detects clicks of left mouse button.
. Switch for middle button.

‘www.explainthatstiff:com

1
2
3. Switch for right button.
4

. Old-style connection to PS/2 socket on
computer.

5. Chip turns back-and-forth (analog) mouse
movements into numeric (digital) signals
computer can understand.

6. X-axis wheel turns when you move mouse left
and right.

7. Y-axis wheel turns when you move mouse up
and down.

8. Heavy rubber wheel.

9. Spring presses rubber ball firmly against X-
and Y-axis wheels so they register
movements properly.

10. Electrolytic capacitor
11. Resistors.

As the ball moves, it rotates the wheels (the ball moves the rollers that turn one or both of the
wheels, if you move the mouse straight up, only the y-axis wheel turns; if you move to the right,
only the x-axis wheel turns. And if you move the mouse at an angle, the ball turns both wheels
at once), which interrupt the light beam from the LED to the photo transistor, (as the wheel turns
Jsaiiy aili g light beam is broken repeatedly). This creates ON and OFF sequence. On one
side of the wheel, there's an LED (light emitter) that generates an infrared beam. On the other
side, there's a photoelectric cell (light detector) that receives the beam. The more the wheel
turns, the more times the beam is broken. So counting the number of times the beam is broken is
a way of measuring how far the wheel has turned and how far you've pushed the mouse. The
counting and measuring is done by the microchip inside the mouse, which sends details (after
converting them to binary data) down the cable to your computer. Software in your computer
moves the cursor on your screen by a corresponding amount. The mouse is a relative device,

meaning that it only indicates movement by sending pulses, either positive or negative.

There are various problems with mechanical mice, they don't work on all surfaces. Ideally, you
need a special mouse pad (mat) but, even if you have one, the rubber ball and its rollers

gradually pick up (capture) dirt, so the x- and y-axis wheels turn noncontinuesly. One solution is
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to keep taking your mouse to pieces and cleaning it; another option is to get yourself an optical

mouse.

An optical mouse works in a completely different way, it replaces the ball with a light

emitting <=4 diode (LED) and uses a special reflective mouse pad that consists of alternating

reflective and absorptive horizontal and vertical stripes.

It shines a bright light down onto your desk from an LED (light-emitting diode) mounted on the
bottom of the mouse. The light bounces x » straight back up off the desk into a photocell
(photoelectric cell), also mounted under the mouse, a short distance from the LED. The

photocell has a lens in front of it that magnifies a5 the reflected light, so the mouse can

respond more precisely to your hand movements. As you push the mouse around your desk, the
pattern of reflected light changes, and the chip inside the mouse uses this to figure out how

you're moving your hand.

Mouse button CMOS ( Camera )

Photocell light detector

LED light emitter

1. AnLED at the back generates red light and
shines it horizontally, from the back of the
mouse toward the front (from the left to the
right of this photo).

2. Aplastic prism bends (refracts) the light from
the LED at an angle, down onto the desk.

vwmAexpiaimhnlslulloorﬁ f':‘

3. Alight-detector chip measures light reflected
back up from the desk, converting the analog
movements of your hand into digital signals
that can be sent to your computer.

4. The scroll wheel at the front of the mouse is
mounted on a switch mechanism that detects
both how much it's rotated and whether
you've pressed it (it functions like the central
button of a conventional mouse). Rotations of
the scroll wheel can be detected in a variety
of different ways. Some mice use
potentiometers (broadly, variable resistors),
similar to the volume control on a radio but
able to turn around multiple times. Others use
various kinds of rotary switches or optical
(rotary) encoders to convert analog wheel movements to digital signals.

5. A microswitch detects when you press the right mouse button. There's an identical switch on the other side to detect the
left mouse button.

6. The USB cable connection carries digital information from the mouse to your computer.

Some optical mice have two LEDs. The first one shines light down onto the desk. The light

from that is picked up - kil by the photocell. The second LED lights up a red plastic strip along
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the back of the mouse so you can see it's working. Most optical mice also have a wheel at the
front so you can scroll pages on-screen much faster. You can click the wheel too, so it functions

like the third (center) button on a conventional ball mouse.

3. Touch screen

Different kinds of touchscreen work in different ways, these are some of the main technologies:
Resistive 4w slaall

Resistive touchscreens (currently the most popular technology) work as "transparent <l

keyboards" overlaid on top of the screen. There's a flexible upper layer of plastic bonded — da5 »

to a rigid lower layer of glass and separated by an insulating 4 5l membrane 4&é ) d&k o cUac,

When you press on the screen, you force the plastic to touch the glass and complete a circuit—
just like pressing the key on a keyboard. A chip inside the screen figures out the coordinates of

the place you touched.
When you press a resistive touchscreen, you push two

conducting layers together so they make contact, as an

ordinary computer keyboard.
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Resistive

- Can use the pen for writing on

- Consume and take 25% of emitted light from the screen (this causes dim 4%\ [ighting)

- Don't support multi-touch

Capacitive &l ) 4y sl

These screens are made from multiple layers of glass. The inner layer conducts electricity and so

does the outer layer, so effectively the screen behaves like two electrical conductors <ua sa
4L S separated by an insulator—in other words, a capacitor. When you bring your finger up to
the screen, you alter (change) the electrical field by a certain amount that varies according to
where your hand is. Capacitive screens can be touched in more than one place at once. Unlike
most other types of touchscreen, they don't work if you touch them with a plastic stylus (because

the plastic is an insulator and stops your hand from affecting the electric field).
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In a capacitive touchscreen, the whole screen is like a
capacitor. When you bring your finger up close, you affect

the electric field that exists between the inner and outer

glass.
Capacitive

- Support multi-touch
- Consume and take 10% of emitted light from the screen (this leads to more clarity 7 s

)
- Don't support the pen because the screen benefits from electrical charges of human body

Infrared ¢ yeall ciad 2y e sadiadll

It is a pointing device that uses infrared sensors to tell where a finger or pencil touches the
surface of the screen. It uses a grid pattern of LEDs and light-detector photocells arranged on

opposite sides of the screen. The LEDs shine infrared light in front of the screen.
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A matrix of beams covers the screen in the horizontal and vertical dimensions. If you

infrared matri;

touch the screen at a certain point, you interrupt two or more beams. A microchip inside the
screen can calculate where you touched by seeing which beams you interrupted. The
touchscreen on Sony Reader ebooks works this way.

- The glass panel doesn't have any role in touching operation

- Can use pen or human finger

- the above types are dependent on mechanical usage (press by finger) while infrared is

better than these.
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