LED or Lamp Flasher



Minimum parts counting - Improved version

3V battery operation



Circuit diagram:
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COMPONENTS:

R1________1M  1/4W Resistor

R2______100R  1/4W Resistor

R3_______22R  1/4W Resistor

C1________1µF  63V Electrolytic, Multilayer Ceramic or Polyester Capacitor

D1_______LED  Any type and color

Q1____2N3906   40V 200mA PNP Transistor

Q2____2N3904   40V 200mA NPN Transistor

SW1_____SPST Switch

B1________3V (Two 1.5V AA or AAA cells wired in series, etc.)
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LED :

A light-emitting diode (LED) is an electronic light source. LEDs are used as indicator lamps in many kinds of electronics and increasingly for lighting. LEDs work by the effect of electroluminescence, discovered by accident in 1907. The LED was introduced as a practical electronic component in 1962. All early devices emitted low-intensity 
red light, but modern LEDs are available across the visible, ultraviolet and infra red wavelengths, with very high brightness. LEDs are based on the semiconductor diode. When the diode is forward biased (switched on), electrons are able to recombine with holes and energy is released in the form of light. This effect is called electroluminescence and the color of the light is determined by the energy gap of the semiconductor. The LED is usually small in area (less than 1 mm2) with integrated optical components to shape its radiation pattern and assist in reflection. LEDs present many advantages over traditional light sources including lower
energy consumption, longer lifetime, improved robustness, smaller size and faster switching. However, they are relatively expensive and require more precise current and heat management than traditional light sources. 
        Applications of LEDs are diverse. They are used as low-energy indicators but also for replacements for
traditional light sources in general lighting, automotive lighting and traffic signals. The compact size of LEDs has allowed new text and video displays and sensors to be developed, while their high switching rates are useful in communication technology.
Notes:

· Flashing frequency can be varied by changing R1 value in the 1M - 4M7 range. 

· This circuit is very efficient when driving a small 3.2V incandescent lamp. In this case omit the LED and R3, connecting the bulb across Q2 Collector and positive supply, further reducing parts counting. 

· Maximum current drawing of the bulb type used should not exceed 100mA. 

· In order to facilitate oscillation when a bulb is driven, R2 value should be lowered to 82R or 68R. 

THE CIRCUIT
This circuit works on the basis of a high-gain amplifier being driven into saturation (fully turned-on), firstly by the very small amount of current delivered by a high-value resistor and then from energy stored in an electrolytic. 
When the energy from the electrolytic has been fully delivered, it cannot keep the amplifier fully turned on and it  turns off slightly. This action removes the "turn-on" effect from the electrolytic and the amplifier begins to turn off. This action continues until the amplifier is fully turned off and is kept in the off state while the electrolytic begins to charge. The off-state is very long and the on-state is very short. This is how the LED produces a brief flash. 


Technical description of the operation of the circuit:
When the supply is connected, both transistors are off and the electrolytic charges via the 1M resistor and 22R. When the voltage on the base of Q1 rises to about .3v, the transistor begins to turn on and the resistance between its collector-emitter terminals is reduced. This allows current to flow in the collector-emitter circuit and Q2 is turned on via the 1k resistor. The 1uf reduces the effect (the resistance) of the 1k resistor. Q2 conducts and the LED is illuminated. The current through the LED is limited by the 22R resistor and at this point in the cycle a voltage is developed across the 22R. The negative end of the electrolytic is `jacked up' by this voltage and the positive end pushes the charge on the electrolytic into the base of Q1 to turn it on even harder. In a very short time all the energy in the electrolytic has been delivered to Q1 and it cannot hold Q1 ON any longer. The transistor turns off slightly and this has the effect of turning off Q2 a small amount. The LED begins to turn off and the voltage across the 22R reduces. The negative lead of the electro drops a small amount and so does the positive lead. This action continues around the circuit until Q1 is fully turned off. This turns off Q2 and the LED is extinguished. The cycle starts again by the 10u charging. The charge-time is considerably longer than the discharge time and this gives the LED a very brief flash.
APPLICATIONS :
There are many possible applications for the circuits below, especially for kids, who love flashing lights. Here's some possible uses.

· Railroad crossing signal for model railroads.

· Safety blinkers for bicycles, etc.

· Fun stuff for Halloween, like making those plastic Jack-O-lanterns blink (try using ultraviolet LEDs here).

·  decorations.

· Blinkers to locate items in the dark

ADVANTAGES : 

 Light emitting diodes are currently available in various colors like green, red, yellow, orange, white and blue. In general, light emitting diodes operate at 1.7 to 3.3 volts. This characteristic makes them completely compatible with solid state circuits. They have a response time of nanoseconds. They also offer good contrast ratio for the visibility. The power requirement is typically from 10- 150 mW. They have a lifetime of 10,000 working hours. Their semiconductor properties make them durable by adding a significant ruggedness factor.

The circuit has a couple of advantages over a flashing LED you can buy as an individual item. It pulses it with a higher peak current to give a brighter illumination and consumes less average current. This means it will work for a long time on an almost flat battery and cost nothing to run. It can be used for battery equipment to indicate the power is ON or as an ALARM ON indicator. 

They consume very little energy and a single cell can last as long as 12 months.
You can flash globes, LEDs and pulse all types of devices such as motors, solenoids and piezo diaphragms.

let’s say your hard drive has crashed, how do you determine the problem and can it be fixed? Well determining whether the hard drive crash is mechanical of software related is actually pretty easy. The flashing light on front of your computer case, that blinks when the computer is busy, is a good tool to determine the problem. If you see the LED light flashing, but the computer will not boot up, then most likely it is a software related problem, which means an operating system glitch or a virus of some sort. Lucky for you this usually can be fixed and all of your files can be saved,

This circuit has a lot going for it. For one thing, it only consists of two transistors, two capacitors and four resistors. That also means it consumes very little power. You can control the flash rate by changing the size of the 100k resistors (100k makes for a pretty slow rate). You can also control the duty cycle by using resistors of different values on the two sides. The 470 ohm resistors control the current through the LEDs. Normally you want to limit this to 20mA, but to conserve battery power, you may need to limit it even further

