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1. INTRODUCTION

In computer systems, the actual processors, are more likely to become outdated than to actually wear out. But there are parts of a computer system that are more susceptible to wear and tear. Understandably, these are the parts that receive the most use – the parts that you pound on each day. Yes, keypad is likely to wear out long before the rest of your computer system.
As the technology advances, more and more systems are introduced which will look after the user’s comfort. Few years before hard switches were used as keys. Now-a-days soft touch keypads are much popular in the market. These keypads give an elegant look, they give a better feel.

They are dust-proof and has got much more life than the other keypads. Thus we see that the new technology always has more benefits and is more user-friendly.

 We are presenting here a next generation technology in this area, which is the Virtual Keypad. As the name suggests the virtual keypad has no physical appearance.


There is a frame which is empty or filled with air. The area inside the frame is divided into small equal areas, each representing a key. When the user wants to press a key, what he has to do is simply place his finger at the appropriate position in the frame, in other words on the virtual keypad and the desired key will be pressed.
Infra Red Theory

Infrared (IR) radiation is electromagnetic radiation whose wavelength is longer than that of visible light, but shorter than that of terahertz radiation and microwaves. The name means "below red" (from the Latin infra, "below"), red being the color of visible light with the longest wavelength. Infrared radiation has wavelengths between about 750 nm and 1 mm, spanning three orders of magnitude. Humans at normal body temperature can radiate at a wavelength of 10 micrometres.

Overview


Infrared imaging is used extensively for both military and civilian purposes. Military applications include target acquisition, surveillance, night vision, homing and tracking. Non-military uses include thermal efficiency analysis, remote temperature sensing, short-ranged wireless communication, spectroscopy, and weather forecasting. Infrared astronomy uses sensor-equipped telescopes to penetrate dusty regions of space, such as molecular clouds; detect cool objects such as planets, and to view highly red-shifted objects from the early days of the universe.

At the atomic level, infrared energy elicits vibrational modes in a molecule through a change in the dipole moment, making it a useful frequency range for study of these energy states. Infrared spectroscopy examines absorption and transmission of photons in the infrared energy range, based on their frequency and intensity.
2. LITERATURE SURVEY

Infrared are the waves having frequencies higher than the red light frequency. Thus the input to the IR transmitter should be a frequency. The infra red rays have the heating effect. 

The frequency can be generated from any astable multivibrator which generates continuous pulses. These pulses cannot be fed directly to the IR transmitter as the current capacity is very low of such oscillators. Thus to increase the current capacity amplifiers are required. So a simple transistor as an amplifier can be used to strengthen the signal. The IR transmitter is to be placed in the collector path so that the amplified current is passed through the IR transmitter. The duty cycle should be greater than 50% to achieve the best results.

To avoid any interference from other IR emitting sources such as heaters, signal bits are modulated with a stable 30-40kHz carrier frequency and transmitted using an IR diode.

The IR signal is detected and demodulated by TSOP1738, which is a photo detector and preamplifier in one package that demodulates IR signals. Thus any remote signal with a carrier frequency close to 38 kHz can be detected and decoded. The output of the IR detector is high/low corresponding to the incoming IR signal. 

Fundamental Differences Between Microprocessors & Microcontrollers

1.
Microprocessors are intended to be general purpose digital computers where as Microcontrollers are intended to be special purpose digital controllers.

2.
Microprocessors contain CPU, memory, Addressing circuits & interrupt handling circuits. Microcontrollers have these features as well as timers, parallel & serial I/O and internal RAM & ROM.

3.
Microcontroller models vary in data size from 4 to 32 bits. 4-bit units are produced in huge volumes for very simple applications, and 8-bit units are more versatile. 16 & 32-bits units are used in high speed control & signal processing applications.

4.
Many modes feature programmable pins that allow external memory to be added with loss of I/O capability.     

Existing Keypad / Keyboard

No one has to stick with the standard keyboard that comes with the computer. There are many options to consider. Your choice of keyboard is a very personal matter. 

1.Projection Keypad 

Projection keypads or virtual keypads claim to provide the convenience of compactness with the advantages of a full-blown qwerty keyboard. These are not real keypads, but virtual ones that can be projected on any surface. The ‘Keypad’ tracks the finger movements and processes that information to decipher the intended keystroke. Such systems can also function as mouse. One of the players in this area is Canseta with their Electronic perception system.

2. Canseta keypad

1.
The Integrated Canesta Keypad is based on a controller and two optical components that project the image of a keypad onto any flat surface and use a light source to track the movement of fingers on that image.

2. 
Electronic Perception Technology

3. 
Made up of three components.

2.
 Pattern Projector is used to project light onto a flat surface, forming a keypad layout or a custom layout of your choosing.

3.2. 
An IR light source bathes the keypad in an infrared light.

Sensory module picks up finger movements over the keys. The information picked up is formed into a 3D image with motion and translated into standard keypad input data.
3. Roll-up Keyboard
Great for traveling! 

Roll-up for easy storage 

Dust and moisture proof 

Windows® compatible 

CE and FCC tested and approved 

Standard 104 keyboard 

Lifetime: 15,000,000 keystrokes

4. Wireless Infrared Keyboard
Microsoft Windows® compatible 

Built-in trackball 

Power/Sleep and Wake keys for Windows® 98 

Scrolling buttons for browsing 

Windows® compatible

3. HARDWARE
3.1 BLOCK DIAGRAM
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3.2 BLOCK DIAGRAM DESCRIPTION

Keypad Frame:-

The keypad consists of a frame surrounded by IR transmitters(LED) and receivers(Phototransister). They are evenly placed on the border. Each transmitter and receiver is aligned together so that proper operations are performed. 

The number of keys in the keyboard can be increased by increasing the number of transmitters and receivers. The intersection of two transmitter forms the key. When a finger is inserted at the crossing of the lines the receiver gets blocked and it changes its logic level. For each crossing the logic level at the receiver are different and hence each key is distinguished.

  Keypad layout

 SHAPE  \* MERGEFORMAT 



Transmitter Circuitry:-

 The transmitter section consists of a transmitter which generates the supply voltage and given to the  IR LED, which emits the Light.The range is dependent on the frequency and the current flowing through the IR LED. Both are directly proportional, as the frequency of the wave is increased the range is increased as electromagnetic waves requires rapid alterations for propagating larger distance also as the current intensity is increased the IR performs much better as the number of electron injection to the surrounding are more stronger. 

  IR LED  is used as the Source of InfraRed light.
Receiver Circuitry:- 


The receiver section consists of IR detector, Which is nothing but Phototransister. Phototransister  convert IR light into Electrocal signal. Which is amplified and given to microcontroller. 
Main Microcontroller & Serial Communication Circuitry:-


This section consists of main microcontroller which accepts the scan codes from horizontal & vertical transmitters and converts them into standard 7-bit code. This code is then transmitted to computer serially, with the help of serial communication circuitry.
Display section:-


The display section consists of computer where the key which pressed is displayed. Here the hyper-terminal of computer is used.

3.3 CIRCUIT DIAGRAM
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3.4  OPERATION
When key is not pressed, IR rays from horizontal & vertical transmitter are received by their respective receivers.

At a time only one receiver is read by microcontroller. This is achieved by placing a ring counter in microcontroller. Due to the speed of microcontroller is so high, it creates an illusion that all transmitter–receiver pairs are active at a time.   


Two possibilities can occur in case the IR light from IR LED is falling on the photo transistor or not.
3. When the light from IR LED falls on photo-transistor, the transistor conducts. Hence the current from 1M resistance is grounded via phototransistor and there is no voltage at the collector terminal of photo transistor. Hence the non-inverting terminal of Opamp is at 0V. Since inverting terminal is at higher value (2.5V), the Opamp outputs -5V. A negative voltage input at Opto-coupler MCT2E won’t forward bias the inbuilt LED. Hence the inbuilt photo-transistor wont conduct and collector pin of inbuilt phototransistor will be at high impedance or tri-stated.

4. When the light from IR LED is blocked, the transistor stops conducting. Hence the current from 1M resistance is not grounded and there is approx. 5V potential difference at the collector terminal of photo transistor. Hence the non-inverting terminal of Opamp is at 5V (approx.). Since inverting terminal is at a lower value (2.5V), the Opamp outputs +5V. A positive voltage input at Opto-coupler MCT2E will forward bias the inbuilt LED. Hence the inbuilt photo-transistor will conduct and ground the collector pin of inbuilt phototransistor.
The output of inbuilt phototransistor can be fed to buffers or  directly microcontroller  through  pull-up resistors, pull-up  resistors are used to set the output of  phototransistor to specific value.
All the output of phototransister are given to any one of the port of microcontroller, then microcontroller generate ASCII code. According to the key pressed. These code then send to computer through serial communication port RS232 with help of Driver MAX232.
.
3.5 COMPONENT DESCRIPTION
IR LED’s

The cheapest way to remotely control a device within a visible range is via infrared light. Almost all-audio and video equipments can be controlled this way nowadays. Due to this wide spread use the required components are quite cheap, thus making it ideal for us to use for such projects.

The IR LED used is T-1 3/4
Infrared light

Infrared actually is normal light with a particular color. We humans cannot see this color because its wavelength of 950nm is below the visible spectrum. That is one of the reasons why IR is chosen for remote control purposes, we want to use it but we are not interested in seeing it.

Another reason is that the IR LED’s are easy to manufacture and are cheap. Although we humans cannot see the infrared light emitted from a remote control does not mean we cannot make it visible. A video camera or a digital camera can see the infra red light.

IR LED’s

IR LED’s are solid state light sources which emit light in the near-IR part of the spectrum. Because they emit at wavelengths which provide a close match to the peak spectral response of silicon photo-detectors, both GaAs and GaAIAs IREDs are often used with phototransistors. Key characteristics and features of these light sources include:

· Long operating lifetimes

· Low power consumption, compatible with solid state electronics

· Narrow band of emitted wavelengths

· Minimal generation of heat

· Available in a wide range of packages including transfer molded, cast, and hermetic packages

· Low cost
Differences with normal LED’s

There are a couple key differences in the electrical characteristics of infrared LEDs versus visible light LEDs. Infrared LEDs have a lower forward voltage, and a higher rated current compared to visible LEDs. This is due to differences in the material properties of the junction. A typical drive current for an infrared LED can be as high as 50 milliamps, so dropping in a visible LED as a replacement for an infrared LED could be a problem with some circuit designs.

IR LEDs aren’t rated in milli-candelas, since their output isn’t visible (and candelas measure light in a way weighted to the peak of the visible spectrum). They are usually rated in milli-watts, and conversions to canelas aren’t especially meaningful.

Phototransistors               [image: image4.png]



Like diodes, all transistors are light-sensitive. Phototransistors are designed specifically to take advantage of this fact. The most-common variant is an NPN bipolar transistor with an exposed base region. Here, light striking the base replaces what would ordinarily be voltage applied to the base -- so, a phototransistor amplifies variations in the light striking it. Note that phototransistors may or may not have a base lead (if they do, the base lead allows you to bias the phototransistor's light response.

Note that photodiodes also can provide a similar function, although with much lower gain (i.e., photodiodes allow much less current to flow than do phototransistors). You can use this diagram to help you see the difference (both circuits are equivalent).
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Why Use Phototransistors
(333-3C)?

 
Phototransistors are solid state light detectors that possess internal gain. This makes them much more sensitive than photodiodes of comparably sized area. These devices can be used to provide either an analog or digital output signal. This family of detectors offers the following general characteristics and features:

· Low cost visible and near-IR photo-detection

· Available with gains from 100 to over 1500

· Moderately fast response times

· Available in a wide range of packages including epoxy coated, transfer molded, cast, hermetic packages, and in chip form

· Usable with almost any visible or near infrared light source such as IRED’s, neon, fluorescent, incandescent bulbs, lasers, flame sources, sunlight, etc.

· Same general electrical characteristics as familiar signal transistors (except that incident light replaces base drive current)

IR Proximity Circuit Working
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· Opamp OP-07 is used as a voltage comparator in the circuit.

· The positive and negative power inputs of Opamp are fed with +5V and -5V respectively.

· The output of Opamp is connected to the input LED of opto-coupler MCT2E.

· MCT2E in turn has an inbuilt LED as well as an inbuilt photo transistor.

· The inverting terminal of op-amp is continuously fed 2.5V that is obtained from the potential divider network comprising of two resistors of 33K each.

· The non-inverting terminal of Opamp is given an input from collector pin of phototransistor.

· The phototransistor conducts only if infra red light falls on it.

· The IR LED is connected to Vcc via 480 Ohms current limiting resistance.

Two possibilities can occur in case the IR light from IR LED is falling on the photo transistor or not.

5. When the light from IR LED falls on photo-transistor, the transistor conducts. Hence the current from 1M resistance is grounded via phototransistor and there is no voltage at the collector terminal of photo transistor. Hence the non-inverting terminal of Opamp is at 0V. Since inverting terminal is at higher value (2.5V), the Opamp outputs -5V. A negative voltage input at Opto-coupler MCT2E won’t forward bias the inbuilt LED. Hence the inbuilt photo-transistor wont conduct and collector pin of inbuilt phototransistor will be at high impedance or tri-stated.

6. When the light from IR LED is blocked, the transistor stops conducting. Hence the current from 1M resistance is not grounded and there is approx. 5V potential difference at the collector terminal of photo transistor. Hence the non-inverting terminal of Opamp is at 5V (approx.). Since inverting terminal is at a lower value (2.5V), the Opamp outputs +5V. A positive voltage input at Opto-coupler MCT2E will forward bias the inbuilt LED. Hence the inbuilt photo-transistor will conduct and ground the collector pin of inbuilt phototransistor.
The output of inbuilt phototransistor can be fed to buffers or any digital interface circuitry for further processing.

MICROCONTROLLER 89C51

· Features:
· Compatible with MCS-51™ Products

· 4K Bytes of In-System Reprogrammable Flash Memory.

· Endurance: 1,000 Write/Erase Cycles

· Fully Static Operation: 0 Hz to 24 MHz

· Three-level Program Memory Lock

· 128 x 8-bit Internal RAM

· 32 Programmable I/O Lines

· Two 16-bit Timer/Counters

· Six Interrupt Sources

· Programmable Serial Channel

· Low-power Idle and Power-down Modes

Description:
The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4Kbytes of Flash programmable and erasable read only memory (PEROM). The device is manufactured using Atmel’s high-density nonvolatile memory technology and is

compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip

Flash allows the program memory to be reprogrammed in-system or by a conventional

nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash

on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides

a highly-flexible and cost-effective solution to many embedded control applications.
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Pin Description:
VCC

Supply voltage.

GND

Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/O port. As an output port, each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as highimpedance inputs. 

Port 0 may also be configured to be the multiplexed low order address/data bus during accesses to external program and data memory. In this mode P0 has internal pullups. 

Port 0 also receives the code bytes during Flash programming, and outputs the code bytes during program verification. External pullups are required during program verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with internal pullups.

The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins they are pulled high by the internal pullups and can be used as inputs. As inputs,

Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pullups.

Port 1 also receives the low-order address bytes during Flash programming and verification.

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pullups.

The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins they are pulled high by the internal pullups and can be used as inputs.
 As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pullups.

Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memory that use 16-bit addresses (MOVX @

DPTR). In this application, it uses strong internal pullups when emitting 1s. During accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some

control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups.

The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins they are pulled high by the internal pullups and can be used as inputs. As inputs,

Port 3 pins that are externally being pulled low will source current (IIL) because of the pullups.

Port 3 also serves the functions of various special features

of the AT89C51 as listed below:
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Port 3 also receives some control signals for Flash programming

and verification.

RST

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming.

In normal operation ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be used for external timing or clocking purposes. Note, however, that one ALE 

pulse is skipped during each access to external Data Memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is

weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external program memory. When the AT89C51 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.

EA/VPP
External Access Enable. EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH.

Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to VCC for internal program executions.

This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming, for parts that require 12-volt VPP.

XTAL1

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

XTAL2

Output from the inverting oscillator amplifier.

PULL UP RESISTORS

Pull-up resistors are used in electronic logic circuits to ensure that inputs to logic systems settle at expected logic levels if external devices are disconnected. Pull-up resistors may also be used at the interface between two different types of logic devices, possibly operating at different power supply voltages.

The idea of a pull-up resistor is that it weakly "pulls" the voltage of the wire it's connected to towards 5V (or whatever voltage represents a logic "high"). However, the resistor is intentionally weak (high-resistance) enough that, if something else strongly pulls the wire toward 0V, the wire will go to 0V. An example of something that would strongly pull a wire to 0V would be the transistor in an open-collector output.

Similarly, pull-down resistors are used to hold the input to a zero (low) value when no other component is driving the input. They are used less often than pull-up resistors. Pull-down resistors can safely be used with CMOS logic gates because the inputs are voltage-controlled. TTL logic inputs that are left un-connected inherently float high, thus they require a much lower valued pull-down resistor to force the input low. This also consumes more current. For that reason, pull-up resistors are preferred in TTL circuits.

In bipolar logic families operating at 5 VDC, a typical pull-up resistor value will be 1000–5000 Ω, based on the requirement to provide the required logic level current over the full operating range of temperature and supply voltage. For CMOS and MOS logic, much higher values of resistor can be used, several thousand to a million ohms, since the required leakage current at a logic input is small.



A circuit showing a pull-up resistor (R2) and a pull-down resistor (R1)

Pull-up resistors may be used at logic outputs where the logic device cannot source current, such as open-collector TTL logic devices. Such outputs are used for driving external devices, for a wire-OR function in combinatorial logic, or for a simple way of driving a logic bus with multiple devices connected to it. For example, the circuit shown on the right uses 5 V logic level inputs to actuate a relay. If the input is left unconnected, pull-down resistor R1 ensures that the input is pulled down to a logic low. The 7407 TTL device, an open collector buffer, simply outputs whatever it receives as input, but as an open collector device, the output is left effectively unconnected when outputting a "1". Pull-up resistor R2 thus pulls the output all the way up to 12 V when the buffer outputs a "1", providing enough voltage to turn the power MOSFET all the way on and actuate the relay.

Pull-up resistors may be discrete devices mounted on the same circuit board as the logic devices. Many microcontrollers intended for embedded control applications have internal, programmable pull-up resistors for logic inputs so that minimal external components are needed. Some disadvantages of pull-up resistors are the extra power consumed when current is drawn through the resistor, and the reduced speed of a pull-up compared to an active current source. Certain logic families are susceptible to power supply transients introduced into logic inputs through pull-up resistors, which may force the use of a separate filtered power source for the pull-ups.
RS-232

In telecommunications, RS-232 (Recommended Standard 232) is a standard for serial binary data signals connecting between a DTE (Data Terminal Equipment) and a DCE (Data Circuit-terminating Equipment). It is commonly used in computer serial ports. A similar ITU-T standard is V.24.




Female DE-9 connector, commonly used for RS-232.

Role in modern personal computers:




PCI Express x1 card with one RS-232 port

 Microsoft deprecated support for the RS-232 compatible serial port of the original IBM PC design. Today, RS-232 is gradually being superseded in personal computers by USB for local communications. Compared with RS-232, USB is faster, has lower voltage levels, and has connectors that are simpler to connect and use. Both standards have software support in popular operating systems. USB is designed to make it easy for device drivers to communicate with hardware. However, there is no direct analog to the terminal programs used to let users communicate directly with serial ports. USB is more complex than the RS 232 standard because it includes a protocol for transferring data to devices. This requires more software to support the protocol used. RS 232 only standardizes the voltage of signals and the functions of the physical interface pins. Serial ports of personal computers are also often used to directly control various hardware devices, such as relays or lamps, since the control lines of the interface could be easily manipulated by software. This isn't feasible with USB which requires some form of receiver to decode the serial data.

As an alternative, USB docking ports are available which can provide connectors for a keyboard, mouse, one or more serial ports, and one or more parallel ports. Corresponding device drivers are required for each USB-connected device to allow programs to access these USB-connected devices as if they were the original directly-connected peripherals. Devices that convert USB to RS 232 may not work with all software on all personal computers.

Personal computers may use the control pins of a serial port to interface to devices such as uninterruptible power supplies. In this case, serial data is not sent, but the control lines are used to signal conditions such as loss of power, or low battery alarms.

3.6  POWER SUPPLY UNIT
5V Dual power supply for digital circuits:

· Brief description of operation: Gives out well regulated +5V and -5V output, output current capability of 100 mA 

· Circuit protection: Built-in overheating protection shuts down output when regulator IC gets too hot 

· Circuit complexity: Very simple and easy to build 

· Circuit performance: Very stable +5V  and -5V output voltage, reliable operation 

· Availability of components: Easy to get, uses only very common basic components 

· Design testing: Based on datasheet example circuit, I have used this circuit succesfully as part of many electronics projects 

· Applications: Part of electronics devices, small laboratory power supply 

· Power supply voltage: Unreglated DC 8-18V power supply 

· Power supply current: Needed output current + 5 mA 

· Component costs: Few dollars for the electronics components + the input transformer cost .

Circuit description:
This circuit is a small +5V and -5V power supply, which is useful when experimenting with digital electronics. Small inexpensive wall tranformers with variable output voltage are available from any electronics shop and supermarket. Those transformers are easily available, but usually their voltage regulation is very poor, which makes then not very usable for digital circuit experimenter unless a better regulation can be achieved in some way. The following circuit is the answer to the problem. 

This circuit can give +5V and -5V output at about 150 mA current, but it can be increased to 1 A when good cooling is added to 7805 and 7905 regulator chip. The circuit has over overload and therminal protection. 
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Circuit diagram of the power supply. 
The capacitors must have enough high voltage rating to safely handle the input voltage feed to circuit. The circuit is very easy to build for example into a piece of breadboard. 



Pinout of the 7805 regulator IC. 

· 1. Unregulated voltage in 

· 2. Ground 

· 3. Regulated voltage out 
[image: image15.jpg]7905





Pinout of the 7905 regulator IC
· 1.Unregulated voltage in 

· 2. Ground 

· 3. Regulated voltage out 

Component list

7805 regulator IC
7905 regulator IC

100 µF electrolytic capacitor, at least 25V voltage rating

10 µF electrolytic capacitor, at least 6V voltage rating

100 nF ceramic or polyester capacitor

Modification ideas

If you need more than 150 mA of output current, you can update the output current up to 1A doing the following modifications: 

· Change the transformer from where you take the power to the circuit to a model which can give as much current as you need from output. 

· Put a heatsink to the 7805 and 7905 regulator IC.
3.7 PCB LAYOUTS
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3.8 PCB FABRICATION

Express  PCB

Express PCB is a free PCB software and is a snap to learn and use. For the first time, designing circuit boards is simple for the beginner and efficient for the professional. The board manufacturing service makes top quality two and four layer PCBs.
[image: image16.png]> Our electronics design software includes two applications,
one for drawing schematics, the other for PCB layout.

ExpressSCH ExpressPCB
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Both programs are complstely free, fully functional and sasily instsllsd with a single
InstallShield setup program. They run under Microsoft Windows NT, 2000, %P and Wista.

Learning to use our softwars is fast becauss of its standardized Windows user interface.
After spending the few minutes to learn one, the other takes simost no time becauss it
works the same way.




FABRICATION DETAILS
The fabrication of one demonstration unit is carried out in the following sequence:

1.      
Finalizing the total circuit diagram, listing out the components and their  

Sources of Procurement.                     

2.
Procuring the components, testing the components and screening the components.

3.
Making layout, preparing the inter connection diagram as per the circuit diagram, preparing the drilling details, cutting the laminate to the required size.

4.
Drilling the holes on the board as per the component layout, painting the tracks on the board as per inter connection diagram.

5.
Etching the board to remove the un-wanted copper other than track portion.  Then cleaning the board with water, and solder coating the copper tracks to protect the tracks from rusting or oxidation due to moisture.

6.
Assembling the components as per the component layout and circuit diagram and soldering components.

7.
Integrating the total unit inter wiring the unit and final testing the unit.

8.
Keeping the unit ready for demonstration.

PCB FABRICATION DETAILS:
The Basic raw material in the manufacture of PCB is copper cladded laminate.  The laminate consists of two or more layers insulating reinforced materials bonded together under heat and pressure by thermo setting resins used are phenolic or epoxy.  The reinforced materials used are electrical grade paper or woven glass cloth. The laminates are manufactured by impregnating thin sheets of reinforced materials (woven glass cloth or electrical grade paper) with the required resin (Phenolic or epoxy).  The laminates are divided into various grades by National Electrical Manufacturers association (NEMA).  The nominal overall thickness of laminate normally used in PCB industry is 1.6mm with copper cladding on one or two sides.  The copper foil thickness is 35 Microns (0.035mm) OR 70 Microns (0.070 mm).


The next stage in PCB fabrication is artwork preparation.  The artwork (Mater drawing) is essentially a manufacturing tool used in the fabrication of PCB’s.  It defines the pattern to be generated on the board.  Since the artwork is the first of many process steps in the Fabrication of PCBs.  It must be very accurately drawn.  The accuracy of the finished board depends on the accuracy of artwork.  Normally, in industrial applications the artwork is drawn on an enlarged scale and photographically reduced to required size.  It is not only easy to draw the enlarged dimensions but also the errors in the artwork correspondingly get reduced during photo reduction.  For ordinary application of simple single sided boards artwork is made on ivory art paper using drafting aids.  After taping on a art paper and phototraphy (Making the –ve) the image of the photo given is transformed on silk screen for screen printing.  After drying the paint, the etching process is carried out.  This is done after drilling of the holes on the laminate as per the components layout.  The etching is the process of chemically removing un-wanted copper from the board.


The next stage after PCB fabrication is solder masking the board to prevent the tracks from corrosion and rust formation. Then the components will be assembled on the board as per the component layout.

The next stage after assembling is the soldering the components.  The soldering may be defined as process where in joining between metal parts is produced by heating to suitable temperatures using non-ferrous filler metals has melting temperatures below the melting temperatures of the metals to be joined.  This non-ferrous intermediate metal is called solder.  The solders are the alloys of lead and tin.
3.9 COMPONENT LIST

(I) ICs

	S.No.
	Components
	Rate/Pcs
	Qty.
	Total cost

	1
	AT89C51
	120
	1
	120

	2
	MAX232
	35
	1
	35

	3
	OP 07
	30
	9
	270

	4
	MCT2E
	20
	9
	180


(II)    Semiconductor devices

	S.No.
	Components
	Rate/Pcs
	Qty.
	Total cost

	1
	SL333–3C PhotoTransistors
	20
	9
	180

	2
	LED
IR323
	20
	9
	180

	3
	Diode(1N4007)
	4
	4
	16

	4
	78XX
	15
	1
	15

	5
	79XX
	20
	1
	20


(II) Resistors

	S.No.
	Components
	Rate/Pcs
	Qty.
	Total cost

	1
	5Kohm Preset
	10
	1
	10

	2
	8.2Kohm
	.25
	2
	.50

	3
	3.6Kohm
	.25
	2
	.50

	4
	3.3Kohm
	.25
	18
	4.50

	5
	4.7Kohm
	.25
	16
	4.00

	6
	1Mohm
	.25
	9
	2.25

	7
	220ohm
	.25
	9
	2.25

	8
	100ohm
	.25
	3
	.75


(III)    Capacitors

	S.No.
	Components
	Rate/Pcs
	Qty.
	Total cost

	1
	1000µF
	10
	2
	20

	2
	10µF
	5
	7
	35

	3
	1µF 
	4
	2
	20

	4
	0.01µF
	.50
	6
	3

	5
	33pf
	.50
	6
	3


            (V)    Miscellaneous
	S.No.
	Components
	Rate/Pcs
	Qty.
	Total cost

	1
	Transformer
	80
	1
	80

	1
	Crystal
	10
	1
	10

	2
	IC case
	5
	16
	80

	5
	Connectors
	2
	24
	48

	6
	PCB 
	300
	1
	300

	9
	Wires
	30
	-
	30


(VI)  Total cost

	Total cost
	1672.75


                4. SOFTWARE DESIGN
4.1 Flow Chart:
Serial Communication:
 SHAPE  \* MERGEFORMAT 



Delay Subroutine:
 SHAPE  \* MERGEFORMAT 



     4.2  Source Coding
#include<regx51.h>


 #include<stdio.h>


 void send(unsigned char ch);


 unsigned char recv();


 unsigned char recv1();


 void main()


 {



unsigned char j;



IE=0x90;  // Enable Interrupt 


 
TMOD=0x20; // setting start



TH1=0xFD;  // set baud rates (FD 9600, F4 for 2400,E8 for 1200)



SCON=0x50;



TR1=1;



TI=0;



RI=0;
  // setting end



while(1)



{




for(j=0;j<255;j++);



}


 }


 void send(unsigned char ch)


 {


 
SBUF=ch;


 }


 unsigned char recv()


 {



unsigned char rec;
 




rec=SBUF;



RI=0;



return rec;


 }


 unsigned char recv1()


 {



unsigned char rec;


 
IE=0x80;
// all int disabled


 
while(RI==0);



rec=SBUF;



RI=0;



IE=0x90;




   // enable int



return rec;


 }


 void serial (void) interrupt 4


 {



unsigned char cmd,temp;



if(TI==1)




TI=0;



else



{





cmd=recv();




if(cmd>=1 && cmd<=75)




{





switch(cmd)





{





    case 69:







send(P0);







break;





    case 71:







send(P2);







break;




}




}



}


 }
4.3 About VB

Visual Basic (VB) is an event driven programming language and associated development environment from Microsoft for its COM programming model. VB has been replaced by Visual Basic .NET. The older version of VB was derived heavily from BASIC and enables the rapid application development (RAD) of graphical user interface (GUI) applications, access to databases using DAO, RDO, or ADO, and creation of ActiveX controls and objects.

A programmer can put together an application using the components provided with Visual Basic itself. Programs written in Visual Basic can also use the Windows API, but doing so requires external function declarations.

In business programming, Visual Basic has one of the largest user bases. With 62% of developers using some form of Visual Basic, it currently competes with C++ and JavaScript as the third most popular programming language behind C# and Java.

Language features

A typical session in Microsoft Visual Basic 6Visual Basic was designed to be easy to learn and use. The language not only allows programmers to easily create simple GUI applications, but also has the flexibility to develop fairly complex applications as well. Programming in VB is a combination of visually arranging components or controls on a form, specifying attributes and actions of those components, and writing additional lines of code for more functionality. Since default attributes and actions are defined for the components, a simple program can be created without the programmer having to write many lines of code. Performance problems were experienced by earlier versions, but with faster computers and native code compilation this has become less of an issue.

Although programs can be compiled into native code executables from version 5 onwards, they still require the presence of runtime libraries of approximately 2 MB in size. This runtime is included by default in Windows 2000 and later, but for earlier versions of Windows it must be distributed together with the executable.

Forms are created using drag and drop techniques. A tool is used to place controls (e.g., text boxes, buttons, etc.) on the form (window). Controls have attributes and event handlers associated with them. Default values are provided when the control is created, but may be changed by the programmer. Many attribute values can be modified during run time based on user actions or changes in the environment, providing a dynamic application. For example, code can be inserted into the form resize event handler to reposition a control so that it remains centred on the form, expands to fill up the form, etc. By inserting code into the event handler for a key press in a text box, the program can automatically translate the case of the text being entered, or even prevent certain characters from being inserted.

Visual Basic can create executables (EXE), ActiveX controls, DLL files, but is primarily used to develop Windows applications and to interface web database systems. Dialog boxes with less functionality (e.g., no maximize/minimize control) can be used to provide pop-up capabilities. Controls provide the basic functionality of the application, while programmers can insert additional logic within the appropriate event handlers. For example, a drop-down combination box will automatically display its list and allow the user to select any element. An event handler is called when an item is selected, which can then execute additional code created by the programmer to perform some action based on which element was selected, such as populating a related list.

Alternatively, a Visual Basic component can have no user interface, and instead provide ActiveX objects to other programs via Component Object Model (COM). This allows for server-side processing or an add-in module.

The language is garbage collected using reference counting, has a large library of utility objects, and has basic object oriented support. Since the more common components are included in the default project template, the programmer seldom needs to specify additional libraries. Unlike many other programming languages, Visual Basic is generally not case sensitive, although it will transform keywords into a standard case configuration and force the case of variable names to conform to the case of the entry within the symbol table entry. String comparisons are case sensitive by default, but can be made case insensitive if so desired.

Performance

Early versions of Visual Basic were not competitive at performing computationally intensive tasks because they were interpreted, and not compiled to machine code. Although this roadblock was removed with VB5 (which compiles to the same intermediate language and uses the same back end as Visual C, some features of the language design still introduce overhead which can be avoided in languages like Delphi or C++. These are more likely to be encountered in code involving objects, methods, and properties than in strictly numerical code.

Simplicity

While some detractors argue that the simplicity of Visual Basic is a weakness, many proponents of Visual Basic explain that the simple nature of Visual Basic is its main strength, allowing very rapid application development to experienced Visual Basic coders and a very slight learning curve for programmers coming from other languages. Additionally, Visual Basic applications can easily be integrated with databases, a common requirement. For example, by using controls that are bound to a database, it is possible to write a VB application that maintains information within the database without writing any lines of VB code.

5. ADAVANTAGES AND LIMITATION
ADAVANTAGES:
· As per application keys can be designated. 

· Data can be store in the inbuilt microcontroller for further processing.

· No wear  &  tear of keys, so longer life of keypad.

· More resistant to harsh environment.

· Sticking of keys is not the problem with this keypad. 

· Dirt resistant.

· Cost effective when compared with holographic & laser virtual keypad.

· Elegant look.
LIMITATION:

·  The IR light is affected by Sunlight. So invalid detection may occurs.
· Alignment needed between IR-transmitter and IR-detector.
6. APPLICATIONS 

· Can be used in Hi-tech cars in place of holographic or laser keypad. These keypads are mounted on the windshield as they did not obstruct the driver. In such vehicle these keypad are used to control all control action which are normally controlled through dashboard. This facilitates the driver to not to look from windshield to dashboard and then back to windshield while driving, specially while driving on highways with speed of 100kmph to 120kmph.
· As keys are not visible and only user knows the exact location of keys, these keypads can be used for security purpose. For example in banks for safety lockers etc.
· Can be used where importance is given to elegance. For example in Five Star Hotels etc.
· Can be used in public information displays.
· This technique will be in useful in designing low cost touch screens for PC monitors

7. FUTURE MODIFICATION

By using Laser in place of IR devices size of keypad can be reduced. Also Alignment between IR- transmitter and IR- receiver  will be more Accurate.

By  increasing number of  IR- transmitter and IR- receiver  pair we can increase the number of Keyes.
We can go for storage of data in main microcontroller for further processing. 

By making connections between horizontal / vertical microcontroller and main microcontroller wireless, we can go for wireless keypad. 

8. CONCLUSION
Comparing advantages and limitations of our system we can conclude that our system is beneficial for security, public information display and this project is one of the best replacements for integrated Keyboards. By future modification we can implement system with the help of LASER to reduce the size of keyboard.
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Absolute Maximum Ratings

Operating Temperature.................................. -55°C to +125°

Storage Temperature ..................................... -65°C to +150°C

Voltage on Any Pin

with Respect to Ground .....................................-1.0V to +7.0V

Maximum Operating Voltage ............................................ 6.6V

DC Output Current...................................................... 15.0 mA

DC Characteristics
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Technical Data Sheet
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5mm Infrared LED , T-1 3/4
Features
·
High reliability
·
High radiant intensity
·
Peak wavelength
p=940nm
·
2.54mm Lead spacing
·
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Descriptions
· EVERLIGHT’S Infrared Emitting Diode(IR323/H0-A) is a High intensity diode , molded in a blue transparent plastic package.
· The device is spectrally matched with phototransistor , photodiode and infrared receiver module.
Applications
· Free air transmission system
· Infrared remote control units with high power requirement
· Smoke detector
· Infrared applied system
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