Crystal Selection

For Proper FSK Modulation
With Melexis Transmitter ICs

A crystal that meets FSK modulation requirements in terms of spurious suppression
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Closest crystal spurious response is more than 100kHz away from main response.
All spurious responses are least > 10 dB below main response.
FSK modulation at data rates higher than 5 kbits/s is no problem.

FSK deviation can be * 15 kHz and higher.
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Further Examples of proper crystals
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A crystal that allow for narrow-band FSK modulation only

Closest crystal spurious response is too close to main response
(falls within the 100 kHz limit)

FSK modulation possible, but only at data rates lower than 5 kbits/s
FSK deviation should not exceed + 5 kHz
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The crystal response of figure 5 shows a significant spurious resonance not far away from the main peak. Based on the
theory of FSK modulation via crystal pulling, a proper crystal must be spurious-free in the vicinity of the main
response.

It can be read in the literature:

When using high modulation frequencies or fast digital modulation (typically over 10 kHz) there can be narrow
band incursions and overshoots of the modulation index. This is caused by the interference of the crystal spurious
responses with the side lobes of the Bessel spectrum of the frequency modulated RF signal. Therefore for low
distorted modulation, the crystal should have no - or only very weak - side bands in the frequency range of f, +/-
Afmoa,, SO that interference with the 1st order Bessel lines will be prevented.

For a proper FSK modulation the frequency offset between main and spurious response should exceed
100 kHz.
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Contact

For the latest version of this document, go to our website at www.melexis.com.

For additional information, please contact our Direct Sales team and get help for your specific needs:

Europe, Africa Telephone: +32 13 67 04 95

Email : sales_europe@melexis.com

Americas Telephone: +1 603 223 2362

Email : sales_usa@melexis.com

Asia Email : sales_asia@melexis.com

Disclaimer

The information furnished by Melexis herein (“Information”) is believed to be correct and accurate. Melexis disclaims (i) any and all liability in connection with or arising out of the
furnishing, performance or use of the technical data or use of the product(s) as described herein (“Product”) (ii) any and all liability, including without limitation, special,
consequential or incidental damages, and (iii) any and all warranties, express, statutory, implied, or by description, including warranties of fitness for particular purpose, non-
infringement and merchantability. No obligation or liability shall arise or flow out of Melexis’ rendering of technical or other services.

The Information is provided "as is” and Melexis reserves the right to change the Information at any time and without notice. Therefore, before placing orders and/or prior to
designing the Product into a system, users or any third party should obtain the latest version of the relevant information to verify that the information being relied upon is current.
Users or any third party must further determine the suitability of the Product for its application, including the level of reliability required and determine whether it is fit for a
particular purpose.

The Information is proprietary and/or confidential information of Melexis and the use thereof or anything described by the Information does not grant, explicitly or implicitly, to
any party any patent rights, licenses, or any other intellectual property rights.

This document as well as the Product(s) may be subject to export control regulations. Please be aware that export might require a prior authorization from competent authorities.
The Product(s) are intended for use in normal commercial applications. Unless otherwise agreed upon in writing, the Product(s) are not designed, authorized or warranted to be
suitable in applications requiring extended temperature range and/or unusual environmental requirements. High reliability applications, such as medical life-support or life-
sustaining equipment are specifically not recommended by Melexis.

The Product(s) may not be used for the following applications subject to export control regulations: the development, production, processing, operation, maintenance, storage,
recognition or proliferation of 1) chemical, biological or nuclear weapons, or for the development, production, maintenance or storage of missiles for such weapons: 2) civil
firearms, including spare parts or ammunition for such arms; 3) defense related products, or other material for military use or for law enforcement; 4) any applications that, alone
or in combination with other goods, substances or organisms could cause serious harm to persons or goods and that can be used as a means of violence in an armed conflict or any
similar violent situation.

The Products sold by Melexis are subject to the terms and conditions as specified in the Terms of Sale, which can be found at https.//www.melexis.com/en/legal/terms-and-
conditions.

This document supersedes and replaces all prior information regarding the Product(s) and/or previous versions of this document.
Melexis NV © - No part of this document may be reproduced without the prior written consent of Melexis. (2016)

I1SO/TS 16949 and 15014001 Certified
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