Basic Concepts:

What’s an Electron? An electron is one of the three fundamental parts of a molecule; the other two are the proton and the neutron. One or more protons and neutrons stick together in the center of the molecule in an area called the nucleus. Electrons are very small in comparison to protons and neutrons, and they orbit around the nucleus. Electrons repel each other, and electrons and protons attract to each other.

What’s Charge? The tendency for an electron to repel from another electron and attract to a nearby proton is called negative charge. The tendency for a proton to repel from another proton and attract an electron is called positive charge. When a molecule has more electrons than protons, it is said to be negatively charged. If a molecule has fewer electrons than protons, it is said to be positively charged. If a molecule has the same number of protons and electrons, it is called neutrally charged.

What’s Voltage? Voltage is like electrical pressure. When a negatively charged molecule is near a positively charged molecule, the extra electron on the negatively charged molecule tries to get from the negatively charged molecule to the positively charged molecule.  Batteries keep a compound with negatively charged molecules separated from a compound with positively charged molecules. Each of these compounds is connected to one of the battery’s terminals; the positively charged compound is connected to the positive (+) terminal, and the negative compound is connected to the negative (-) terminal.  Voltage is measured in Volts, V.

What’s Current? Current is a measure of the number of electrons per second passing

through a circuit. Sometimes the molecules bond in a chemical reaction that creates a

compound (that is neutrally charged). Other times, the electron leaves the negatively

charged molecule and joins the positively charged molecule by passing though a circuit.  The letter most commonly used to refer to current in schematics and books is capital ‘I’.  An amp is the basic unit of current, and the notation for the amp is the capital ‘A’.  An amp is a very large amount of current, we will typically work with mAmps (1/1000 A).  The quantity of electrons used in determining an ampere is called "coulomb;” one ampere is one coulomb per second. A coulomb is 6,280,000,000,000,000,000 or 6.28 X 10 18 electrons.
What’s Resistance? Resistance is the element in a circuit that slows down the flow of

electrons (the current) from a battery’s negative terminal to its positive terminal.  Resistance is a material property---it is dependent of the molecular constitution of the material.  Resistance is measured in Ohms abbreviated with the Greek letter omega.

Ohm’s Law: V = I × R The voltage measured across a resistor’s terminals (V) equals the current passing through the resistor (I) times the resistor’s resistance (R).
Basic Stamp

Vdd – Vss = 5 V 
The voltage (electrical pressure) from Vdd to Vss is 5 V. This is called regulated voltage, and it works about the same as a battery that is exactly 5 V.

Vin – Vss = 6 V 
If you are using 6 V battery, the voltage from Vin to Vss is 6 V. 

Ground and/or reference are words you see used to refer to the negative terminal of a circuit. When it comes to the BASIC Stamp and Board of Education, Vss is considered the ground reference. It is zero volts, and if you are using a battery, it is that battery’s negative terminal. Vdd is 5 V (above the Vss reference of 0 V), and it is a special voltage made by a voltage regulator chip to supply the BASIC Stamp with power.

Voltage and Current Measurements
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Questions
1. A 110 volt wall outlet supplies power to a strobe light with a resistance of 2200 ohms. How much current is flowing through the strobe light? 
2. A nine volt battery supplies power to a cordless curling iron with a resistance of 18 ohms. How much current is flowing through the curling iron? 
3. A CD player with a resistance of 40 ohms has a current of 0.1 amps flowing through it. How many volts supply the CD player? 

Some Illustrative Pictures
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