Smoke Detector

What do smoke detectors do?

Smoke detectors are made to sense the smoke concentration by picking up the smoke particles and then sound the alarm for warning.  You can get a smoke detector for as little as $7. And while they cost very little, smoke detectors save thousands of lives each year. 
What components are in smoke detectors?

Smoke detectors consist of two basic parts: a sensor to sense the smoke and a very loud electronic horn to wake people up. Smoke detectors can run off of a 9-volt battery or 120-volt house current. 
Common types of smoke detectors?

Photoelectric and Ionization detectors.
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Photoelectric Detectors
Inside the smoke detector there is a light and a sensor, but they are positioned at 90-degree angles to one another, like this: 
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In the normal case, the light from the light source on the left shoots straight across and misses the sensor. When smoke enters the chamber, however, the smoke particles scatter the light and some amount of light hits the sensor: 
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The sensor then sets off the horn in the smoke detector.  
Photoelectric detectors are better at sensing smoky fires, such as a smoldering mattress. 

Ionization Detectors

Ionization smoke detectors use an ionization chamber and a source of ionizing radiation to detect smoke. This type of smoke detector is more common because it is inexpensive and better at detecting the smaller amounts of smoke produced by flaming fires. 

Inside an ionization detector, there is a small amount (perhaps 1/5000th of a gram) of americium-241. The radioactive element americium has a half-life of 432 years. 

An ionization chamber is very simple. It consists of two plates with a voltage across them, along with a radioactive source of ionizing radiation, like this: 
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The electronics in the smoke detector sense the small amount of electrical current that these electrons and ions moving toward the plates represent.  When smoke enters the ionization chamber, it disrupts this current -- the smoke particles attach to the ions and neutralize them. The smoke detector senses the drop in current between the plates and sets off the horn.
Allegro MicroSystems Inc.
Allegro A5347CA is a low-current, CMOS circuit providing all of the required features for an ionization-type smoke detector. 
The internal oscillator and timing circuitry keeps standby power to a minimum by powering down the device for 1.66 seconds and sensing smoke for only 10 ms. Every 24 on/off cycles, a check is made for low battery condition. By substituting other types of sensors, or a switch for the ionization detector, this very-low power device can be used in numerous other battery-operated safety/security applications.
ABSOLUTE MAXIMUM RATINGS

(Voltages are referenced to VSS)

Supply Voltage Range, 
VDD ......................-0.5 V to +15 V

Input Voltage Range, 
VIN ........................-0.3V to VDD+0.3 
Input Current, 
IIN..........................10 mA

Operating Temperature Range,
TA..........................0°C to +50°C

Storage Temperature Range,
TS..........................-55°C to +125°C
Also, there is another chip A5358CA is a low-current BiCMOS circuit providing all of the required features for a photoelectric type smoke detector.  The link of the chip is listed in the sources as well.
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Sources:

http://www.howstuffworks.com
http://www.allegromicro.com
http://www.allegromicro.com/datafile/5347.pdf
http://www.allegromicro.com/datafile/5358.pdf
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