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Protection from Electrostatic Discharge

By Mel Clark and Kent Walters

Electrostatic discharge (ESD) has reportedly caused more damage and upset to microchip electronics
than any other threat. IEC 801-2 specification defines the worst case as a discharge of 15 kV with a
current of 15 A. The current waveform of this threat is shown in the following figure. Some
manufacturers qualify equipment for ESD levels up to 25 kV.

Figure 1: IEC 801-2 ESD Current Waveform
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According to susceptibility data published by the government-funded Reliability Analysis Center in
Rome, New York, most integrated circuits are susceptible to ESD levels of 2,000 V or less. Your fingertips
can't feel 3,000 V, but your computer can. You can cause damage without even knowing it.

ESD can enter a circuit through conduction (for example, from a fingertip arc) or through the radiation
of a nearby spark. Movable metal furniture—such as chairs and carts—are also sources of static buildup
and discharge. Air discharges can have very fast rise times of less than 100 picoseconds for values below
1 kV. Equipment upset at voltages below 4 kV (but not 10 kV) are attributed to super fast rise times,
which readily induce unwanted voltages into sensitive circuits.

A low clamping suppressor device with fast turn-on time—such as a silicon transient voltage suppressor
(TVS)—is often used to protect from such a destructive phenomenon. These devices have a proven
history of protecting from ESD in communication systems, computer data ports, keyboards, laser
printers, instrumentation, medical monitoring apparatus, and various other applications. For ESD, a
relatively small device is adequate, such as one of Microsemi's 1.4K ESD axial lead series or the SM1.
4KESD and MLL1.4KESD surface-mount series. However, if induced lightning is also a threat, a larger
device rated at 600 W, or even 1500 W, may be required to withstand the more severe lightning surges.

For high data rate lines, the small devices referenced above normally have sufficiently low capacitance
for acceptable attenuation up to 10 Mbps.

For higher data rates, Microsemi also offers very low capacitance TVS options in its new USB0805C and
SMB8LC series in SO-8 packages.
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The 600 W and 1.5 kW higher power devices have proportionally higher capacitance that will
significantly attenuate at high baud rates. To minimize capacitance for these high threat applications,
low capacitance steering diodes (such as 1N4001 rectifiers) are sometimes used. Two diodes are used
per line to direct transients to either the + side of the power supply line or to the ground plane, as
shown in the following figure. A silicon TVS directs the surge to ground, keeping it out of the power
system.

Figure 2: Steering Diodes with TVS
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For greater efficiency and fewer components, Microsemi offers TVSs with low capacitance rectifiers
integrated into one package for 500 W (SAC series) and 1500 W (LC series).

For effective ESD protection, it is necessary to have low parasitic inductance in the TVS conductive path.
The TVS should be placed where the transient enters the circuit board to reduce radiation from reaching
sensitive components beyond that point.

Support

For additional technical information, please contact Design Support at:
http://www.microsemi.com/designsupport

or

Kent Walters (kwalters@microsemi.com) at 480-302-1144
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and service
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. Th
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction witl
mission-critical equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct an
complete all performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any dat
and performance specifications or parameters provided by Microsemi. It is the Buyer's responsibility to independently determine suitability of an'
products and to test and verify the same. The information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and th
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly, to any party any patent rights
licenses, or any other IP rights, whether with regard to such information itself or anything described by such information. Information provided in thi
document is proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any product
and services at any time without notice.

Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor and system solutions for aerospace & defense
communications, data center and industrial markets. Products include high-performance and radiation-hardened analog mixed-signal integratec
circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization devices and precise time solutions, setting the world"
standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication solutions; security technologie
and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design capabilities and services
Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www.microsemi.com.
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