Electrostatic Discharges
Electrostatic discharges (ESD) are the most severe form of electromagnetic interference (EMI). The human body can build up static charges that range up to 25,000 volts.  These build-ups can discharge very rapidly into an electrically grounded body or device.

Human Voltage
Most computer components use 3 to 5 volts. A discharge as low as 30 volts can be damaging to a computer component. A human placing a 25,000-volt surge through any electronic device could be devastating to the device.   When people move, the clothes they are wearing rub together and can produce large amounts of electrostatic charge on their bodies. Walking across carpeting can create charges in excess of 1,000 volts.

Causes of ESD
Here are the most common causes of ESD are moving people, low humidity, improper grounding, unshielded cables, poor connections.

ESD and Humidity
ESD is most likely to occur during periods of low humidity.  If the relative humidity is below 50%, static charges can accumulate easily. ESD generally does not occur when the humidity is above 50%.  Anytime the charge reaches around 10,000 volts, it's likely to discharge to grounded metal parts.

ESD and IC Devices
Although ESD won't hurt humans, it will destroy certain electronic devices. The high-voltage pulse can burn out the inputs of many IC devices. This damage may not appear instantly. It can build up over time and cause the device to fail.

ESD and MOS
Electronic logic devices, constructed from metal oxide semiconductor (MOS) materials are particularly susceptible to ESD.

MOS Devices
In general, MOS devices are sensitive to voltage spikes and static electricity discharges.  This can cause a great deal of problems when you have to replace MOS devices, especially complementary-symmetry metal oxide semiconductor (CMOS) devices, as you'll see on the next few pages.

Minimizing Risk of ESD
To minimize the chances of damaging MOS devices during handling, special procedures have been developed to protect these devices from static shock. Integrated circuits (ICs) are generally shipped and stored in special conductive plastic tubes or trays.   You may want to store MOS devices in these tubes. You may ensure a MOS device's safety by inserting the IC's leads into aluminum foil or black conductive foam (not Styrofoam).

Transporting PC Boards
PC boards containing static-sensitive devices are normally shipped in special, antistatic bags. These bags are good for storing ICs and other computer components that may be damaged by ESD. Antistatic bags are also the best container that you can use to transport PC boards that have static-sensitive components.

Grounding Straps
Professional service technicians employ a number of precautionary steps when they are working on systems that may contain MOS devices. One of the main precautionary steps is the use of a grounding strap.

When Not to Wear Them
You should never wear antistatic straps while working on higher-voltage components such as monitors and power supply units. Doing so could result in a potentially lethal amount of voltage passing through your body. 

	
	Some technicians wrap a copper wire around their wrist or ankle and connect it to the ground side of an outlet. Do not attempt this.  This is not a safe practice because the resistive feature of a true wrist strap is missing. 


Antistatic Mats
Most technicians' work areas also include antistatic mats made out of rubber or other antistatic materials that they stand on while working on the equipment.

Touching the Chassis
Computers and peripheral systems may contain a number of static-sensitive devices.  Before touching any components inside the system, touch an exposed part of the chassis or the power-supply housing with your finger. Grounding yourself in this manner ensures that any static charge present on your body is removed. You should be aware that this technique will only work safely if the power cord is attached to a grounded power outlet. The ground plug on a standard power cable is the best tool for overcoming ESD problems.
Replacing Defective ICs
If you must replace a defective IC, use a soldering iron with a grounded tip to extract the defective IC, and while soldering the new IC in place.

Removing Solder
Some devices used to remove solder from circuit boards and chips can cause high-static discharges that may damage the good devices on the board. Antistatic versions of these devices are available for use with MOS devices.

	What Is a Ground?
The term ground actually encompasses a collection of terms.  Generically, ground is just any point from which electrical measurements are referenced.
Grounding ICs
The signal ground point isn't too difficult to find in a circuit board full of ICs. Most DIP-style chips use the highest-numbered pin for the positive supply voltage, and the last pin on the pin-1 side of the chip as the ground pin.  Some caution should be used with this assumption, however, because not all ICs use this logic for ground.

Limiting EMI
Grounding is an important aspect of limiting EMI in computer systems. Left unchecked, EMI can distort images on the video display, interfere with commercial communication equipment such as radios and televisions, and corrupt data on floppy disks. 


Effects of EMI
In addition, EMI can cause signal deterioration and loss when cable is improperly routed.  If a signal cable is bundled with a power cable, radiation from the power cable may be induced into the signal cable, affecting the signals that pass through it.  Unlike ESD, which is destructive, the effects of EMI can be corrected without damage to computer components.
Electrical Storms
Because the computer system is connected to an actual earth ground, it should always be turned off and disconnected from the wall outlet during electrical storms.  This includes the computer and all of its peripherals.
Radio Interference
A tight fit and electrical conductivity between the case and top are necessary to prevent unwanted radio interference from escaping the interior of the case.

