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TECHNICAL AND RELIABILITY DATA FOR RASPBERRY PI PRODUCTS (INCLUDING DATASHEETS) AS MODIFIED FROM TIME TO
TIME (“RESOURCES") ARE PROVIDED BY RASPBERRY PI LTD (“RPL") “AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW IN NO EVENT SHALL RPL BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THE RESOURCES, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.

RPL reserves the right to make any enhancements, improvements, corrections or any other modifications to the RESOURCES or
any products described in them at any time and without further notice.

The RESOURCES are intended for skilled users with suitable levels of design knowledge. Users are solely responsible for their
selection and use of the RESOURCES and any application of the products described in them. User agrees to indemnify and hold
RPL harmless against all liabilities, costs, damages or other losses arising out of their use of the RESOURCES.

RPL grants users permission to use the RESOURCES solely in conjunction with the Raspberry Pi products. All other use of the
RESOURCES is prohibited. No licence is granted to any other RPL or other third party intellectual property right.

HIGH RISK ACTIVITIES. Raspberry Pi products are not designed, manufactured or intended for use in hazardous environments
requiring fail safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air
traffic control, weapons systems or safety-critical applications (including life support systems and other medical devices), in which
the failure of the products could lead directly to death, personal injury or severe physical or environmental damage (“High Risk
Activities”). RPL specifically disclaims any express or implied warranty of fitness for High Risk Activities and accepts no liability
for use or inclusions of Raspberry Pi products in High Risk Activities.

Raspberry Pi products are provided subject to RPL's Standard Terms. RPLs provision of the RESOURCES does not expand or
otherwise modify RPLs Standard Terms including but not limited to the disclaimers and warranties expressed in them.
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Scope of document

This document applies to the following Raspberry Pi products:

Compute Modules

CM1 | CM3 | CM4 | CM5
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Introduction

When designing and producing Raspberry Pi devices, we consider as many potential use cases as possible — particularly when it
comes to criteria like wireless (WLAN and Bluetooth) performance and antenna usage. While our single-board computers (such as
Raspberry Pi 5) include only an on-board PCB antenna, our Raspberry Pi Compute Module range offers two pre-approved options:
an on-board PCB antenna and the external whip antenna from the official Raspberry Pi Antenna Kit.

Figure 1.
Official Antenna kit

However, we recognise that some industrial and commercial customers may need to employ alternative, third-party antennas for
their applications. Example scenarios include the following:

+ Embedding a Compute Module within a metal enclosure, where the PCB antenna would perform insufficiently due to the
Faraday cage effect

+ Extending the communication distance of a device, which requires increased antenna gain

+ Integrating an antenna with a different form factor, such as a flexible PCB antenna
In these cases, the Compute Module and new antenna combination may be required to undergo additional testing and certification
before the product can be sold. While procedures vary depending on the market and the device’s features, Raspberry Pi is well
placed to support our customers in meeting these additional requirements — either by updating our existing certifications or by
obtaining new certifications on their behalf.
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Compliance requirements

For new antennas, compliance requirements depend on whether the antenna gain is less than, equal to, or higher than the approved
gain value. Alternative antenna options are therefore split into two categories:

+ Antenna gain is equal to or less than the approved antenna gain

+ Antenna gain is higher than the approved antenna gain

Below is a summary of the specific certifications and testing procedures required in a number of our key markets.

Market Antenna with equal or lower gain Antenna with higher gain
RED - 2014/53/EU Module Integration:
. . RED - 2014/53/EU Module Integration:
The integrator is able to adopt an antenna
with a gain less than or equal to the . ) .
. . Depending on the gain value of the antenna used, integrators
gain of the antenna used for the original
) ) must repeat some or all of the spectrum usage tests (RED
certification. No further spectrum usage Article 3.2)
EU/UK testing (RED Article 3.2) is needed. e
The integrator is strongly advised to conduct spurious
The integrator is strongly advised to conduct o g g y. P
) o ) emissions tests (RED Article 3.2) and other EMC tests (RED
spurious emissions tests (RED Article 3.2) . ) .
] Article 3.1b) on the final integration; a process of self-
and other EMC tests (RED Article 3.1b) S
) . declaration is acceptable.
on the final integration; a process of self-
declaration is acceptable.
The integrator is able to adopt an antenna
with a gain less than or equal to the
gain of the antenna used for the original
certification. .
USA: Under the process of a Class 2 Permissive Change
C2PC), as described in the FCC Knowledge Database (KDB),
USA: Under the process of a Class 1 ( . ) . g ( )
USA/Canada . ) Publication 178919 D01 Il:A.3.
Permissive Change (C1PC), as described
in the FCC Knowledge Database (KDB), . .
o Canada: The ISED has a near-identical process.
Publication 178919 D01 II:A.2.
Canada: The ISED has a near-identical
process.
Additional external antennas are not regulated by the SRRC.
Additional external antennas are not No modification to existing certifications is required.
China regulated by the SRRC. No modification to
existing certifications is required. Manufacturers must ensure that the radiated output power
does not exceed the regulatory limits.
Updating existing certifications with the Updating existing certifications with the MIC's certification
Japan MIC'’s certification is required. All antenna is required. All antenna options must be listed. Additional

options must be listed.

testing is not required.

South Korea

Updating existing certifications with the
RRA's KC certification is required. All antenna
options must be listed.

Updating existing certifications with the RRA's KC
certification is required. All antenna options must be listed.
Additional testing is required.

Updating existing certifications with the

Updating existing certifications with the NCC'’s certification

Taiwan NCC's certification is required. All antenna is required. All antenna options must be listed. Additional
options must be listed. testing is required.
No modification to existing certifications is required.
. No modification to existing certifications is
Vietnam

required.

Manufacturers must ensure that the radiated output power
does not exceed the regulatory limits.
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Market Antenna with equal or lower gain Antenna with higher gain
No modification to existing certifications is required.
Mesxico No modification to existing certifications is
required. Manufacturers must ensure that the radiated output power
does not exceed the regulatory limits.
Brazil No modification to existing certifications is Updating existing certifications with ANATELSs certification is
required. required. This may involve additional testing.
Updating existing certifications with the WPC . o . . .
) 8 o ) Updating existing certifications with the WPC ETA
India ETA certification is required. All antenna

options must be listed.

certification is required. All antenna options must be listed.

Compliance requirements
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Using pre-approved Raspberry Pi antennas

To avoid potential compliance issues or additional costs altogether, manufacturers, integrators, and end users can employ
Raspberry Pi’s existing antenna architecture, which is already fully compliant in all of our key markets.

Figure 2.
Raspberry Pi Compute Module 5 Antenna location

U.FL connector

Niche antenna

Niche antenna

Newer Raspberry Pi single-board computers and microcontrollers include an integrated PCB Niche antenna, providing on-board
Wi-Fi and Bluetooth connectivity as standard. Raspberry Pi Compute Module 4 and Raspberry Pi Compute Module 5 also feature

one of these PCB Niche antennas, along with a built-in U.FL connector for attaching an external antenna.

Figure 3.

Antenna gain plot for the onboard niche antenna (Source: https://pip.raspberrypi.com/categories/602-antenna-patterns)
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External whip antenna

The U.FL connector on Raspberry Pi Compute Module 4 and Raspberry Pi Compute Module 5 can be fitted with the omnidirectional
external whip antenna included in our pre-approved Raspberry Pi Antenna Kit, or with another compatible third-party antenna.

Figure 4.
Antenna gain plot for the external whip antenna in the Raspberry Pi antenna kit. (Source: https://pip.raspberrypi.com/categories/602-

antenna-patterns)
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Next steps: How Raspberry Pi can help

Should you need further assistance with integrating an alternative antenna — either during the product design process or after launch
— our in-house Global Market Access (GMA) team is fully equipped to handle any additional tests, documentation submissions, or
approvals on your behalf. Contact gma@raspberrypi.com with your product requirements, including the proposed antenna options
and a list of your target markets (including any not listed above).

The GMA team will review your antenna specifications and advise whether compliance with the relevant market regulations is
possible. Once confirmed, the team will update the existing approvals or obtain new ones to include the new antenna, carrying out
any additional testing as required.

Disclaimer

This document is intended to be used as initial guidance only. Customers should always refer to the official regulations and publications
issued by the relevant authorities.

Contact Details for more information

Please contact applications@raspberrypi.com if you have any queries about this whitepaper.

Web: www.raspberrypi.com
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