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Most designers are occasionally confronted with protecting a small circuit powered by a step-down
transformer converting 120 Vac to a level between 10 Vac and 15 Vac. The question arises: where is the
most effective location for the transient voltage suppressor (TVS)?

The first impulse is to add protection across the primary. However, good design practice has shown that
placement should be across the low voltage secondary. Reducing the operating voltage will increase the
TVS rated peak pulse current (lre) in the same proportion as illustrated in the example above.

Protection across the 120 Vac primary requires a device to have a working voltage level of at least 185V,
like that provided by a 1.5KE220CA 1.5 kW TVS. This device is rated at an Ire of 4.6 A for 10/1000 ps. In
contrast, the TVS chosen for the 12 Vac secondary would be a 1.5KE22CA with an Iee rating of 49 A for
10/1000 pus—over ten times greater than the 1.5KE220CA.

Severe power line surges originating from lightning are characterized by IEEE specs with a 20-ps
duration. For this shorter pulse width, the device has six times more surge current capability, or 294 A
total. The effect of increasing current with shorter pulse widths is illustrated in MicroNote 104.

In practice, a more cost-effective P6KE or SMBJ 600 W rated device is often used on the transformer
secondary, which will protect from a 140-A, 20-us surge. This ler rating is sufficient for most threats. This
is further complemented by the power supply filter capacitor, which helps provide protection from
voltage spikes. The impedance of the transformer will also contribute a measure of added protection on
the secondary side.

This method offers protection with the TVS in optimal placement. Transformer input wires should be
dressed for the shortest possible length to minimize radiation. TVS leads require minimum length to
reduce parasitic impedance, as illustrated in MicroNote 111. Silicon pn junction devices clamp very close
to the operating voltage. Metal oxide varistors (MOVSs) typically clamp at much higher voltages, offering
less protection to vulnerable, sub-micron geometry microchips.

It is seldom necessary to protect transformer primary windings from transient voltages, as most 120-V

transformers designed to operate across utility power will withstand short duration spikes ranging up to
6 kV.
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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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