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1 Introduction
This Application Note provides an overview of CYW4330 sensitivity performance for Bluetooth and FM using dif-
ferent frequency crystals, with an emphasis on crystal harmonic desenses.

1.1 Cypress Part Numbering Scheme

Cypress is converting the acquired IoT part numbers from Broadcom to the Cypress part numbering scheme. Due 
to this conversion, there is no change in form, fit, or function as a result of offering the device with Cypress part 
number marking. The table provides Cypress ordering part number that matches an existing IoT part number.

Table 1. Mapping Table for Part Number between Broadcom and Cypress

1.2 Acronyms and Abbreviations

In most cases, acronyms and abbreviations are defined upon first use. For a more complete list of acronyms and 
other terms used in Cypress documents, go to: http://www.cypress.com/glossary.

2 IoT Resources
Cypress provides a wealth of data at http://www.cypress.com/internet-things-iot to help you to select the right IoT 
device for your design, and quickly and effectively integrate the device into your design. Cypress provides cus-
tomer access to a wide range of information, including technical documentation, schematic diagrams, product bill 
of materials, PCB layout information, and software updates. Customers can acquire technical documentation and 
software from the Cypress Support Community website (http://community.cypress.com/).

3 Crystal Clock Vendor Parts
The experiments described in this Application Note use TXC 37.4/38.4/19.2/26 MHz 8Y-series crystals. Table 2 
lists the vendor and Broadcom part numbers.

AN214933

Sensitivity Performance for Bluetooth and FM Using Different Frequency 
Crystals

Associated Part Family: CYW4330

This Application Note provides an overview of CYW4330 sensitivity performance for Bluetooth and FM using different 
frequency crystals, with an emphasis on crystal harmonic desenses.

Broadcom Part Number Cypress Part Number 

BCM4330 CYW4330

Table 2:  Crystal Vendor Part Numbers

Crystal Frequency (MHz) TXC Part Number Broadcom Part Number

37.4 8Y37470001 541779-00

38.4 8Y38470002 542966-00

19.2 8Y19270002 –

26 8Y26070009 –
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4 Desense Performance with Different Crystal Clocks

4.1 Bluetooth Sensitivity
The harmonics of crystal clocks will degrade Bluetooth receiver sensitivity at those harmonic channels.

Table 3 lists all harmonic channels for the crystal clocks.

Figure 1. 1 Mbps Sensitivity

Table 3:  Bluetooth Crystal Harmonic Channels

Crystal Clocks Harmonic Channels

37.4 MHz 2431 MHz (65th), 2468.4 MHz (66th)

38.4 MHz 2419.2 MHz (63rd), 2457.6 MHz (64th)

19.2 MHz 2419.2 MHz (126th), 2438.4 MHz (127th), 2457.6 MHz (128th), 2476.8 MHz (129th)

26 MHz 2418 MHz (93rd), 2444 MHz (94th), 2470 MHz (95th)
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Figure 2. 2 Mbps Sensitivity

Figure 3. 3 Mbps Sensitivity
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4.2 FM Sensitivity
The harmonics of crystal clocks will degrade FM receiver sensitivity at those harmonic channels.

Table 4 lists all harmonic channels for the crystal clocks.

Figure 4. Sensitivity Sweep

5 Design Recommendations
To reduce crystal clock harmonics desense:

■ It is highly recommended to use a 37.4 MHz crystal clock for the CYW4330, as it has less harmonic desense 
channels.

■ Ensure good isolation between crystal clock traces and RF traces. If possible, place OSC/TCXO at different 
sides of the board as the RF trace/connectors.

■ Ensure crystal clock traces are kept away from all power lines, FM traces, and all other noisy signals. The 
crystal itself must be well-grounded.

■ Use a 220Ω series resistor on the OSCOUT path. This resistor reduces crystal amplitude and improves sensi-
tivity desense.

Table 4:  FM Crystal Harmonic Channels

Crystal Clocks Harmonic Channels

37.4 MHz 74.8 MHz (2nd)

38.4 MHz 76.8 MHz (2nd)

19.2 MHz 76.8 MHz (4th), 96 MHz (5th), 115.2 MHz (6th)

26 MHz 78 MHz (3rd), 104 MHz (4th)
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© Cypress Semiconductor Corporation, 2010-2018. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Span-
sion LLC (“Cypress”).  This document, including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intel-
lectual property laws and treaties of the United States and other countries worldwide.  Cypress reserves all rights under such laws and treaties and does not, except 
as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights.  If the Software is not accom-
panied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants you 
a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source 
code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the 
Software in binary code form externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, 
and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the 
Software solely for use with Cypress hardware products.  Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS 
DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABI-
LITY AND FITNESS FOR A PARTICULAR PURPOSE.  No computing device can be absolutely secure.  Therefore, despite security measures implemented in 
Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach, such as unauthorized access to or use of a 
Cypress product.  In addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to devi-
ate from published specifications.  To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. 
Cypress does not assume any liability arising out of the application or use of any product or circuit described in this document.  Any information provided in this doc-
ument, including any sample design information or programming code, is provided only for reference purposes.  It is the responsibility of the user of this document to 
properly design, program, and test the functionality and safety of any application made of this information and any resulting product.  Cypress products are not 
designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installa-
tions, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous 
substances management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”).  A 
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to 
affect its safety or effectiveness.  Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability 
arising from or related to all Unintended Uses of Cypress products.  You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, 
and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or reg-
istered trademarks of Cypress in the United States and other countries.  For a more complete list of Cypress trademarks, visit cypress.com.  Other names and 
brands may be claimed as property of their respective owners.

All other trademarks or registered trademarks referenced herein are the property of their respective owners.
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