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Aim: To study working of keyboard and mouse.
The computer keyboard is the peripheral used to enter data (text and characters) into the computer, manage applications or enter command to be executed. The different types of keyboards contain generally from 83 to 105 keys placed sometimes differently. Most of these keys are known as alphanumeric keys with letters and numbers, others permit to input punctuation.
There are also many special keys used for different functions such as to delete or enter data or command, print screen, escape, etc
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Working of keyboard:
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1. Keystroke Detection:
The keyswitches are the devices that are used to actually detect "keystrokes", that is, the finger motions that mean a key has been pressed. The keyswitches respond to mechanical motion by creating an electrical signal that tells the keyboard's internal controller that "a key was pressed". From there, the internal circuitry must take over and determine which key, and figure out how to communicate this fact to the system.
2. Scan code detection:
A scancode (or scan code) is the data that most computer keyboards send to a computer to report which keys have been pressed. A number, or sequence of numbers, is assigned to each key on the keyboard. The first issue that the circuitry must deal with is figuring out which key was actually pressed. This would seem fairly simple: there's one keyswitch for each key, and that keyswitch could be connected to the keyboard controller; it would just send it a signal when that key was pressed.
The keyswitch sensors are arranged in a matrix of rows and columns, not unlike a spreadsheet. When a specific key is pressed, it generates a signal for the row and column assigned to that key. The controller is programmed to know that, for example, the letter "T" is at row # 3 and column #8, and so on, for each key. This design means that instead of, say, 104 signal lines being needed for a 104-key keyboard, 9 row lines and about 12 column lines will suffice, for example. (The number of rows and columns doesn't necessarily correspond to the number of rows and columns of keys on the keyboard, since the wiring of different keys can be changed by the design of the circuit board in the keyboard.)
3. Make and Break Codes
The keyboard scan codes are broken into 'Make' and 'Break' codes.  One make code is sent every time a key is pressed.  Once released, a break code is sent.  For most keys, the break code is a data stream of F0 followed by the scan code for the key.  Using this configuration, the system can tell whether or not the key has been pressed, and if more than one key is being held down, it can distinguish which key has been released. Using two codes, the PC system can tell not only what keys were pressed, but for how long, and also which keys have been held down for a period of time.  One example of this is when a shift key is held down.  While it is held down, the '3' key should return the value for the '#' symbol instead of the value for the '3' symbol.  Another thing to note is that if a key is held down, the make code is continuously sent via the typematic rate until it is released, when the break code is sent.  The full set of make and break codes is included in the scan code sets available from USAR Systems.
Keyboard Operation
The scan codes are sent serially on the bi-directional data line. When neither the keyboard nor the computer wants to send data, the data line and the clock line are high (inactive). The transmission of a single key or command consists of the following components:
· start bit ('0')
· 8 data bits representing the scan code
· parity bit (odd parity such that the eight data bits plus the parity bit are an odd number of ones)
· stop bit ('1')
· A total of 11 bits         
The following describes the sequence of events that occur during a transmission of a command by the keyboard.
1. The keyboard checks to ensure that both the clock and keyboard lines are inactive. If both are inactive, the keyboard prepares the 'start' bit by dropping the data line low.
2. The keyboard then drops the clock line low for approximately 35us.
3. The keyboard will then clock the remaining 10 bits at an approximate rate of 70us per clock period.
4. The computer is responsible for recognizing the ‘start’ bit and to receive the data. The data, which is 8 bits, is followed by a parity bit and finally a stop bit. If the keyboard wishes to send more data, it follows the 11th bit immediately with the next ‘start’ bit.
This pattern repeats until the keyboard is finished sending data at which point the clock and data lines will return to their inactive state. When implementing the VHD code, it will be necessary to filter the keyboard clock to ensure clean signals.
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The computer system can also send commands to the keyboard. These include
· keyboard initialization data
· request for resend of the last
· illumination of status lights including caps-lock, scroll-lock, and Num lock LED.
The computer system sends data to the keyboard as follows:
1. System drives the clock line low for approximately 60us (clock line is bi-directional).
2. System drives the data line low and then releases the clock line.
3. The keyboard will generate clock signals in order to clock in the command.
4. The system will send its 8 bit command followed by a parity bit and a stop bit.
5. After the stop bit is driven high, the data line is released.
6. Upon completion of the command, the keyboard will send an ACK signal if it received the data successfully. 
Keyboard Connectors:
1. 6 pin DIN Connector
2. 5 pin DIN Connector
3. USB pin connector
 Working of Mouse:
Mouse is a computer’s peripheral device used along with the keyboard which allows a user to indicate what function he wants that his computer to carry out by selecting from a list of commands presented as a menu. The first mouse system was introduced for IBM PCs in 1982. With the help of mouse, the user points at a menu selection by physically moving the input device, which causes a core on screen movement of the cursor. One more button at the top of the mouse enables the user to indicate that he can select a menu item. The name mouse, originated at the Stanford Research Institute, derives from the resemblance of early models (which had a cord attached to the rear part of the device, suggesting the idea of a tail) to the common mouse.
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Types of mouse:
1. Mechanical Mouse: -
The design is based on a small boll that is fixed at the bottom and rotated as the mouse is pushed along the surface. Switches inside the mouse detect the movement in four directions (i.e. cores to two axes of 2-D system) and relay the direction of ball’s rotation to the host computer. This mouse requires that the user move it across a surface. The parts of mechanical mouse can break, so care must be taken.
Operation of Mouse:-The main goal of any mouse is to translate the motion of your hand into signals that the computer can use. Let's take a look inside a track-ball mouse to see how it works:
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1.      A ball inside the mouse touches the desktop and rolls when the mouse moves.
2.      Two rollers inside the mouse touch the ball. One of the rollers is oriented so that it detects motion in the X direction, and the other is oriented 90 degrees to the first roller so it detects motion in the Y direction. When the ball rotates, one or both of these rollers rotate as well. The following image shows the two white rollers on this mouse:
3.      The rollers each connect to a shaft, and the shaft spins a disk with holes in it. When a roller rolls, its shaft and disk spin. The following image shows the disk:
4.      On either side of the disk there is an infrared LED and an infrared sensor. The holes in the disk break the beam of light coming from the LED so that the infrared sensor sees pulses of light. The rate of the pulsing is directly related to the speed of the mouse and the distance it travels.
5.      An on-board processor chip reads the pulses from the infrared sensors and turns them into binary data that the computer can understand. The chip sends the binary data to the computer through the mouse's cord.
2. Optical Mouse:
In this type of mouse, instead of rotating the ball, a right-beam is used to detect movement across a specially designed mouse pad.
The mouse uses two pairs of LEDs and photodiodes at its bottom. One pair is oriented at the right angles with the other. The matching mouse pad is coated with an overlapped pattern of blue & yellow grids. Each pair of LED and photodiode detects the motion in either direction across one axis of the grid.
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