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GPS Week Rollover Concern

GPS revolutionized the world with its ability to provide an accurate, reliable, and cost-effective
positioning, navigation, and timing (PNT) service with global coverage. Its rapid adoption and
widespread deployment enhances our way of life, but has also led to a dependency on GPS to maintain
that way of life. Critical infrastructure sectors such as wireline and wireless networks, power grids,
financial services, data centers, and emergency services now depend on PNT information delivered by
GPS.

Ongoing management of systems that use GPS is needed to ensure proper operation. One such event
that can effect GPS operation is called a GPS rollover. In response to a GPS rollover event, Microsemi
proactively simulates the event to test Microsemi timing products to assure proper behavior through
the event. If required, product updates are made available providing peace of mind that timing service
operations will perform smoothly through the GPS rollover event.

The following section describes the GPS week rollover concern and provides a recommendation of how
Microsemi customers can stay more informed about GPS week rollovers and other GPS-related events.

GPS Week Numbers

The Global Positioning System (GPS) started its clock on the morning of January 6, 1980 at 00:00:00. GPS
uses week numbers to identify how many weeks have passed since that start date. For example, on
January 6, 1980, the week number would have been 0; on January 13, 1980, the week number would
have been 1; on January 20, 1980, the week number would have been 2; and so on.

A limitation within the GPS signal specification is that only 10 bits are used to broadcast the current GPS
week number. This equates to a maximum week number of (20— 1) or 1023. Thus, once the GPS week
number reaches the value 1023, it can’t count up any further and must rollover (that is, reset) to 0. At
that point, it continues to count the weeks until it reaches the 1023 value again as shown in the
following figure.

Figure 1 ¢ GPS Week Number and Rollover Dates
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GPS Receivers

It is impossible for a GPS receiver to determine which 1024-week period (often referred to as a GPS era
or GPS epoch) is the correct one using the GPS signal broadcast alone. Therefore, additional information
must be used by the GPS receiver to correctly determine the time. The most prevalent method is to
program the manufacturing date of the receiver or the software release date into the GPS receiver. The
GPS receiver then knows that the correct date can’t possibly be before the date programmed into the
receiver. If it receives a GPS week number that indicates an earlier date, then the receiver knows to add
1024 to the week number in order to obtain the correct date. Doing this enables the GPS receiver to
operate for just over 19.5 years from the date that was programmed into the receiver.

In some GPS receivers the date programmed into the receiver may be updated. This enables it to
operate past the 19.5 year period originally programmed in the receiver. This is typically accomplished
using a command sent by the user but may also be performed by the GPS receiver itself. Other receivers
have the date hard coded with no way update to prevent the receiver from rolling back to its internal
week 0 date.
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Given the varied methods used by vendors to resolve the inherent ambiguity associated with GPS week
numbers, the date a GPS receiver will exhibit the rollover effect (jumping back in time by ~19.5 years) is
actually quite random. The GPS receiver vendor is the best source of information on how any particular
receiver will behave. Furthermore, a robust testing plan includes more than simply testing the actual
GPS week rollover date.

GPS Week Rollover Testing

The equipment setup for GPS week rollover testing is illustrated in the following figure. Microsemi uses
state of the art GPS simulators to validate that their precision timing products properly respond to GPS
Week Rollover events.

Figure 2 e« Equipment Setup for GPS Week Rollover Testing
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Summary

Microsemi proactively tests its timing products for GPS Week Rollover events. Exhaustive test scenarios
are performed and results of this testing are provided to customers through communications such as
Field Service Bulletins (FSBs). As an example, please see FSB 098-40620-97, GPS Week Number Rollover
Event April 7, 2019.

If you own or operate a Microsemi timing product, and would like to know more, please register on
Microsemi's Online Support Portal. There, you can find the latest technical information about your
products. And, when registering on the support portal, you can subscribe to your specific product and
choose to receive email notification about product.
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with
mission-critical equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct and
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all performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any datz
and performance specifications or parameters provided by Microsemi. It is the Buyer's ibility to il ly determine bility of any
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 the
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 this
document is proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products
and services at any time without notice.

Microsemi, a wholly owned subsidiary of Microchip Technology Inc. (Nasdaq: MCHP), 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 integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization devices and precise time
solutions, setting the world's standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication
solutions; security technologies and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom desigr
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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