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You've probably heard these terms before. You knew they had something to do with electricity, but maybe you weren't sure quite sure how.Just as your heart produces the pressure to make blood circulate, a battery or generator produces the pressure or force to push electrons around a circuit. Voltage is the force and is measured in volts (V). A typical
flashlight battery produces 1.5V, and the standard household electrical voltage is 110V or 220V.Electrical current, or flow of electrons, is measured in amperes (A). The product of electric force (in volts) and current (in amperes) is electrical power, measured in watts (W). A battery generating 1.5V and producing a current flow of 1A through a flashlight bulb
delivers 1.5V x 1A = 1.5W of electrical power.The blood flowing through your body doesn't get a free ride. The walls of the blood vessels impede the flow, and the smaller the blood vessel, the more the resistance to flow. Some of the pressure produced by your heart is just for pushing blood through blood vessels. As electrons move through wires, they bump
into atoms. This impedes the flow of the electrons. The wire offers resistance to the flow of the current. The amount of resistance depends on the material, diameter and length of the wire. The resistance increases as the diameter of the wire decreases. Resistance is in units of ohms (Ω).Ohm's Law relates voltage, current and resistance:Resistance (Ω) =
Voltage (V)/ Current (I)Ohm's Law can be written as R = V/I.Electric circuits are composed of wires and other components -- like light bulbs, transistors, computer chips and motors. Wires, made of metals called conductors that have a low resistance to current, connect the components. Copper and aluminum are the most common conductors. Gold, because
of its resistance to corrosion, is often used for attaching wires to tiny electronic chips.In an incandescent bulb, the current flows through a thin tungsten wire or a metallic filament that offers high resistance to current flow. When the electrons bump into the atoms, the friction, or loss of kinetic energy, produces heat. If the temperature of the filament is high
enough, it starts to glow and give off light. This is incandescence. Typical filament temperatures for light bulbs are around 4,600 degrees F (2,550 degrees C). Unfortunately, 90 to 95 percent of the energy supplied to a light bulb is lost in the form of heat rather than light, so incandescent bulbs are very inefficient.Fluorescent lights produce light by having
electrons pass through a tube filled with mercury vapor and neon or argon gas. As the electrons bump into the mercury atoms, they cause electrons in the atoms to absorb some of their energy. As these electrons return to their normal state, they radiate bundles of light energy called photons. Fluorescent lights are four to five times more efficient than
incandescent bulbs.On the next page, we'll look at closed circuits, open circuits, short circuits, series circuits and parallel circuits. A closed circuit has a complete path for current to flow. An open circuit doesn't, which means that it's not functional. If this is your first exposure to circuits, you might think that when a circuit is open, it's like an open door or gate
that current can flow through. And when it's closed, it's like a shut door that current can't flow through. Actually, it's just the opposite, so it might take awhile to get used to this concept. A shortcircuit is a low-resistance path, usually made unintentionally, that bypasses part of a circuit. This can happen when two bare wires in a circuit touch each other. The part
of the circuit bypassed by the short circuit ceases to function, and a large amount of current could start to flow. This can generate a lot of heat in the wires and cause a fire. As a safety measure, fuses and circuit breakers automatically open the circuit when there is an excessive current.In a series circuit, the same current flows through all the components.
The total voltage across the circuit is the sum of the voltages across each component, and the total resistance is the sum of the resistances of each component. In this circuit, V = V1 + V2 + V3 and R = R1 + R2 + R3. An example of a series circuit is a string of Christmas lights. If any one of the bulbs is missing or burned out, no current will flow and none of
the lights will go on.Parallel circuits are like the smaller blood vessels that branch off from an artery and then connect to a vein to return blood to the heart. Now think of two wires, each representing an artery and a vein, with some smaller wires connected between them. These smaller wires will have the same voltage applied to them, but different amounts of
current flowing through them depending on the resistance of the individual wires.An example of a parallel circuit is the wiring system of a house. A single electric power source supplies all the lights and appliances with the same voltage. If one of the lights burns out, current can still flow through the rest of the lights and appliances. However, if there is a short
circuit, the voltage drops to almost zero, and the entire system goes down.Circuits are generally very complex combinations of series and parallel circuits. The first circuits were very simple DC circuits. We'll look at the history of circuits and the difference between DC and AC on the next page. Electronic products are often complex masses of circuits. As you
peel back the layers of any complex electronic product, common circuits, subsystems, and modules become visible. Common circuits are simple circuits that are easy to design, work with, and test. The circuits listed here are common circuits frequently used in electronics.  One of the most common circuits used in electronics is the humble resistive divider.
The resistive divider is a great way to drop the voltage of a signal to the desired range. Resistive dividers offer the benefits of low cost, ease of design, and few components, and they take up little space on a board. However, resistive dividers can significantly load down a signal, which changes the signal significantly. In many applications, this impact is
minimal and acceptable, but designers should be aware of the effect a resistive divider can have on a circuit. OpAmps are useful in buffering a signal while boosting or dividing the input signal, which comes in handy when a signal needs to monitored without being affected by the circuit doing the monitoring. Also, the boost and divider options allow for a better
range of sensing or control. Modern electronics are full of chips that require different voltages to operate. Low-power processors often operate on 3.3 or 1.8v, while many sensors run on 5 volts. Interfacing these different voltages on the same system requires that signals either be dropped or boosted to the required voltage level for each chip. One solution is
to use a FET-based level shifting circuit or a dedicated level shifting chip. Level shifting chips are the easiest to implement and require few external components, but they all have their quirks and compatibility issues with different communication methods. All electronics are susceptible to electronic noise that can cause unexpected, chaotic behavior or
completely halt the operation of electronics. Adding a filter capacitor to the power inputs of a chip can help to eliminate noise in the system and is recommended on all microchips. Also, caps can be used to filter the input of signals to lower the noise on the signal line. Controlling the power to systems and subsystems is a common need in electronics. Several
methods achieve this effect including using a transistor or a relay. Optically isolated relays are the most effective and simplest ways to implement an on/off switch to a subcircuit. When precision measurements are required, a known voltage reference is often needed. Voltage references come in a few form factors. For much less precise applications, even a
resistive voltage divider can provide a suitable reference. Every circuit needs the right voltage to operate, but many circuits need multiple voltages for every chip to work. Stepping down a higher voltage to a lower voltage is a relatively simple matter using a voltage reference for very-low-power applications or a voltage regulator for more demanding
applications. When higher voltages are needed from a low voltage source, a DC-DC step-up converter generates many common voltages and adjustable or programmable voltage levels. Voltages are relatively simple to work with within a circuit, but for some applications, a steady fixed current is required, such as for a thermistor-based temperature sensor or
to control the output power of a laser diode or LED. Current sources are easily made from simple BJT or MOSFET transistors and a few additional low-cost components. High-power versions of current sources require additional components and demand a greater design complexity to accurately and reliably control the current. Nearly every modern electronic
product has a microcontroller at its heart. While not a simple circuit module, microcontrollers provide a programmable platform to build any number of products. Low-power microcontrollers (typically 8-bit) run many items from your microwave to your electric toothbrush. More capable microcontrollers are used to balance the performance of your car's engine
by managing the fuel-to-air ratio in the combustion chamber while handling other tasks simultaneously. An often forgotten aspect of an electronic product is the inclusion of electrostatic discharge and voltage protection. When devices are used in the real world, they can be subjected to incredibly high voltages, which causes operational errors and
even damage the chips. Think of ESD as miniature lightning bolts attacking a microchip. While ESD and transient voltage protection microchips perform the job admirably, basic protection comes from simple Zener diodes placed at critical junctions in the electronics, typically on critical signal runs and where signals enter or exit a circuit to the outside world.
Thanks for letting us know! Tell us why! , 1. Crouching Tiger Kickback Get onto your hands and knees, resting your hands on dumbbells directly under your shoulders. Keeping your back flat, core tight, and feet on the floor, lift your knees two inches off the floor (a). This is the starting position. Keeping your hips square to the floor, bend your right elbow to
raise the dumbbell toward the side of your chest (b). Pause, then straighten your arm to raise the weight directly behind you (c). Reverse the move to return to start, then repeat on the other side. That's one rep. Do 10. 2. Mountain Climber Start in a pushup position with your hands directly under your shoulders and core tight. Pull one knee toward your chest,
then quickly switch legs. Continue alternating for 30 to 45 seconds. 3. Roll-Up with V Sit Lie on the floor with your legs straight, arms extended back beyond your head. Brace your core and slowly roll your upper body off the ground, reaching your arms toward the ceiling and then in front of you toward your toes. Pause, then slowly lower until your shoulder
blades touch the floor. Raise your arms and legs so they meet over the center of your body and you are balancing on your butt. (If that's too difficult, skip the V sit.) This content is created and maintained by a third party, and imported onto this page to help users provide their email addresses. You may be able to find more information about this and similar
content at piano.io , 1. X-Factor Stand with your feet two to three feet apart, toes turned out 45 degrees, holding dumbbells at arm's length between your legs. Sit your hips back and bend your knees to lower your body toward the floor (a). In one motion, push through your heels and squeeze your glutes to stand, raising the weights overhead in a V position
and rising onto your toes (b). Hold for two seconds, then return to start. That's one rep. Do 12 to 15. 2. Frog Jump Start in a low plie squat position (legs two to three feet apart, toes turned out 45 degrees, thighs parallel to the floor) and reach your hands toward the floor, keeping your chest lifted. Press through your heels to quickly jump forward in the air,
landing immediately in another squat; repeat, jumping backward. Continue jumping back and forth for 45 seconds. 3. Plank with Alternating Arm and Leg Raise Start in a plank with your elbows directly under your shoulders and your feet slightly more than hip-width apart. Keeping your hips square to the floor, raise your right leg and left arm a few inches so
that your body forms a straight line from your left hand to your right heel. Hold for five seconds, then return to start and repeat with the opposite arm and leg. That's one rep. Do three. This content is created and maintained by a third party, and imported onto this page to help users provide their email addresses. You may be able to find more information about
this and similar content at piano.io , 1. Squat to Shoulder Press and Triceps Extension Stand with your feet hip-width apart and hold a pair of dumbbells at your shoulders. Bend your knees to lower into a squat until your thighs are parallel to the floor (a). Push through your heels to stand, pressing the weights directly overhead (b), then bend your elbows to
lower the weights behind you toward your shoulder blades, keeping your elbows as close to the side of your head as possible (c). Reverse the movement and lower the weights back to start. That's one rep. Do 12 to 15. 2. Burpee Stand with your feet slightly more than hip-width apart, then bend your knees and place your hands on the floor; jump your feet
back, keeping your hands directly under your shoulders. Lower your chest toward the floor, elbows close to your body, then press back up. Quickly hop your feet between your hands, then press through your heels to jump off the floor. That's one rep. Do as many as you can in one minute. (To make this series easier, support your weight with your knees
during the pushup or just skip the pushup.) 3. Plank with Arm Reach Get into a plank position, elbows under your shoulders and your body forming a straight line from shoulders to heels. Brace your core and slowly raise one arm off the floor to shoulder height; pause for two seconds, then lower and switch arms. Continue alternating for one minute. This
content is created and maintained by a third party, and imported onto this page to help users provide their email addresses. You may be able to find more information about this and similar content at piano.io
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