Batteries

You will power your BoeBot with batteries.  A battery uses a chemical reaction to produce opposite charges at its terminals.  As the charge is drawn off, more chemicals in the battery react to restore the charge difference. The particular type of chemical reaction used determines the voltage of the battery.

The terms battery and cell are often used interchangeably, but they have different meanings. Technically, a cell is a unit housing a single chemical reaction that produces electricity, while a battery is a bank or collection of cells connected together.

You should be aware of a few important battery properties when choosing a battery:

Voltage:  Batteries are rated to supply a fixed voltage but the actual voltage supplied may vary significantly depending on where in the discharge cycle the measurement is made.  The voltage of a cell drops over the course of its life as it discharges. The characteristic discharge curve varies considerably over different types of cell. For example, alkaline cells have a fairly linear drop from full cell voltage to zero volts.

Capacity: Manufactures rate batteries in Amp-hours (AH).  A 4 AH battery should supply 4 amps at the rated voltage for 1 hour or alternatively 1 amp for 4 hours.  Most batteries are better at supplying less current for longer periods.  All batteries have a maximum current they can produce -- a 500 mAH battery cannot produce 30,000 milliamps for 1 second, because there is no way for the battery's chemical reactions to happen that quickly. And at higher current levels, batteries can produce a lot of heat, which wastes some of their power.
Internal Resistance: Batteries are far from perfect conductors.  
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The internal resistance is a result of the chemical reaction.  It acts as a current limiter, limiting both the maximum output current as well as the maximum discharge rate.

Energy Density: This determines the size of the battery; it is usually stated in watt/hr per kilogram.
Rechargability: For example NiCads and NiMH. Output about 1.2 volts per cell.  Memory effect refers to a phenomenon observed in rechargeable nickel cadmium cells. If these cells are partially discharged before recharging, they tend to "remember" the level of discharge, and, over time, become usable only to that discharge level.

