
珠海泰芯半导体有限公司
TaiXin Semiconductor Co. , Limited

珠海市高新区港湾一号科创园港 11 栋 3楼

Taixin AH-RF EMC Certification Guide

TaiX
in-

se
mi C

onfi
den

tia
l



Confidential
Level A

TaiXin AH Frequency Setting Instructions

Document
Number

Date 2024-04-15 Document
Version V2.3

珠海泰芯半导体有限公司
TaiXin Semiconductor Co. , Limited

3rd Floor, Gang 11 Building, 1st Jin Tang
Road, Hi-tech Zone, Zhuhai China.

Copyright All Rights Reserved, Violators Will Be Prosecuted
Copyright © 2024 by TaiXin Semiconductor All rights reserved

Liability and Copyright
Limitation of Liability
THIS DOCUMENT IS INTENDED FOR REFERENCE ONLY.Zhuhai Taixin Semiconductor Co,. Ltd
(hereinafter referred to as "Taixin") does not give any representations or warranties, expressed or
implied, as to the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information.

Taixin reserves the right to make corrections, enhancements, and other changes to this document
without notice.

Taixin assumes no liability for applications assistance or the design of customers’ products. Customers
are solely responsible for the design, validation, and testing of its applications as well as for
compliance with all legal, regulatory, and safety-related requirements concerning its applications.

Taixin shall not be responsible for any damages, costs, losses, and/or liabilities arising out of customer’s
non-compliance with this section；concurrently, Customer will fully indemnify Taixin against any
damages, costs, losses, and/or liabilities arising out of customer’s non-compliance with this section.

Copyright Notice
Without the the written consent of Taixin, no party shall modify, adapt, alter, translate, or create
derivative works from this document for commercial purposes.

Without the written consent of Taixin, no party shall disclose or distribute any or parts of the source
code, SDK, binaries and object code mentioned in this document to any third party.

No party shall modify, reverse engineer, disassemble, decompile or otherwise attempt to discover the
source code of any non-source code parts of the SDK including, but not limited to pre-compiled binaries
and object code.

Furthermore, any other actions that may infringe upon Taixin's rights or other intellectual property
owners are strictly prohibited.

For the subject who commits the above infringement, Taixin has the right to take necessary legal
measure in accordance with the laws of the People's Republic of China or other applicable laws and
international treaties, including but not limited to filing a lawsuit or arbitration against the infringer, or
applying for legal compulsory measures.

Zhuhai Taixin Semiconductor Co., Ltd.
September 24,2024

TaiX
in-

se
mi C

onfi
den

tia
l



Confidential
Level A

Taixin AH-RF EMC Certification Guide

Document
Number

Date 2024-04-15 Document
Version V2.3

珠海泰芯半导体有限公司
TaiXin Semiconductor Co. , Limited

3rd Floor, Gang 11 Building, 1st Jin Tang
Road, Hi-tech Zone, Zhuhai China.

Copyright All Rights Reserved, Violators Will Be Prosecuted
Copyright © 2024 by TaiXin Semiconductor All rights reserved

Revision History

Date Version Revision Notes Reviser

2024-04-15 V2.3 Adding test notes on stray; WY

2024-03-31 V2.2 Addition of link to Japanese MIC certification; WY

2024-02-22 V2.1 Correcting typo in the duty cycle of CE; WY

2023-07-20 V2.0
Addition of note on Japan MIC certification;
Deleting the note on FCC citation;

WY

2022-10-2 V1.9
Adding the description of superpower in the
precautions;

WY

2022-09-06 V1.8
Adding the description of the first point of the
precautions;

WY

2022-04-12 V1.7

Adding the description of serial port
alternatives;
Adding the handling of dormant devices;
Addition of module model description;

WY

2022-03-7 V1.6 modification of the CE statement; WY

2022-02-18 V1.5
Modifying the logo;
Fixing the typo of CE frequency point;

XYJ

2022-01-03 V1.4
Modifying the reference description of CE
certification;

WY

2021-12-08 V1.3
Modifying the AT+ command description;
Adding CCA test examples;
Adding precautions;

WY

2021-11-03 V1.2 Adding at+tx_delay command; WY

2021-06-24 V1.1 Updating the FCC/CE certification; WY

2021-02-27 V1.0 Initial Version； WY

TaiX
in-

se
mi C

onfi
den

tia
l



Confidential
Level A

Taixin AH-RF EMC Certification Guide

Document
Number

Date 2024-04-15 Document
Version V2.3

珠海泰芯半导体有限公司
TaiXin Semiconductor Co. , Limited

3rd Floor, Gang 11 Building, 1st Jin Tang
Road, Hi-tech Zone, Zhuhai China.

Copyright All Rights Reserved, Violators Will Be Prosecuted
Copyright © 2024 by TaiXin Semiconductor All rights reserved

Table of Contents
Taixin AH-RF EMC Certification Guide ..................................................................................... 1
1. Overview ................................................................................................................................ 1

1.1. Document Purpose ....................................................................................................... 1
1.2. Module Model Description .......................................................................................... 1
1.3. Serial Port Configuration ............................................................................................. 1
1.4. AT Command Explanation .......................................................................................... 2
1.5. Serial Port Alternative Solutions ................................................................................. 2

1.5.1. Ethernet ..............................................................................................................2
1.5.2. Main Controller Serial Port ................................................................................3

1.6. Handling Sleep Devices .............................................................................................. 3
1.7. EMC Standard Configuration Instructions ..................................................................3

1.7.1. FCC.....................................................................................................................3
1.7.2. CE .......................................................................................................................5
1.7.3. MIC (Japan) .......................................................................................................6

1.8. Precautions ..................................................................................................................7
Appendix ................................................................................................................................... 9

TaiXin AH Module FCC Certification .................................................................................9
TaiChip AH Module CE Certification ................................................................................. 9
TaiXin AH Module Japan MIC Certification ...................................................................... 9

TaiX
in-

se
mi C

onfi
den

tia
l



Copyright © 2024 by Taixin Semiconductor All rights reserved 1

1. Overview

1.1. Document Purpose

This document introduces the test modes of AH-RF and the configuration methods for
common EMC certifications.

1.2. Module Model Description

Select the module according to the certification region:
1) Modules for FCC certification: TX-AH-R900PNR / TX-AH-R900P.
2) Modules for CE certification: TX-AH-R900PNR-860M / TX-AH-R900P.
3) Modules for Japan MIC certification: TX-AH-R900PNR / TX-AH-R900P.

1.3. Serial Port Configuration

Testing requires using the AH test mode, which is accessed and configured via AT+
commands. These commands include setting frequency points, bandwidths, and other
parameters.

AT+ commands are accessed through the AH serial port. AT+ commands are
case-insensitive, but please use English characters.

Serial Port Configuration Instructions:

Ensure that the "New Line Mode" is selected; otherwise, AT commands cannot be entered.

To test if the serial port is functioning correctly, input AT+, and the following output should be
displayed:
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If this output is not displayed, it indicates an incorrect serial port input,and you should contact
our FAE for assistance.

1.4. AT Command Explanation

1. At+test_start=1 // Enter test mode
2. At+lo_freq=866000 // Set the center frequency to 866M as an example
3. At+bss_bw=4 // Set the working BSS bandwidth to 4M as an example
4. At+tx_cont=1 // To send continuous signals, set tx_cont=1; for normal packet

transmission, set tx_cont=0 (default is 0)
5. At+tx_start=1 // Enable transmission
6. At+Tx_type=S // To send a non-modulated signal (single tone), set Tx_type=S;

for modulated signals, set Tx_type=N (N means normal, default is N)
7. At+Tx_mcs=255 // To set the modulation MCS, choose from 0~7, 10 (MCS10 for

1M), or 255 (default auto-adjust)
8. At+Txpower=20 // To modify transmission power, set Txpower (maximum 20,

default); recommended not less than 14 to avoid performance degradation
9. at+delay=100 // Set the delay between two packets to 100ms

1.5. Serial Port Alternative Solutions

Other interfaces can be utilized to control and test the AH module due to difficulties in
accessing the serial port of AH modules.

1.5.1. Ethernet

The netat/netlog tools can be used to control AH devices through a network bridge solution.
For details, please consult FAE.
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1.5.2.Main Controller Serial Port

In solutions with a Linux main controller, the AH module can usually be accessed via the main
controller’s serial port. The access method is as follows:
1) iwpriv hg0 set dbginfo=1 // Redirects the AH module's printouts to the main
controller's prints
2) iwpriv hg0 set atcmd=xxx // xxx is the desired at+ command to be entered, refer to
section 1.3

For main controllers with other operating systems, it is currently not possible to access the
AH module via the main controller's serial port, and the AH module's serial port must be
directly accessed.

1.6. Handling Sleep Devices

For devices that will enter sleep mode, the AH module must be configured to ps_mode=0 (no
sleep) during testing, and ensure the main controller does not reconfigure the AH module to
sleep mode.

If configuring directly via the module’s serial port, use the following command:
at+ps_mode=0 (early versions use at+psmode=0)

If configuring through a Linux main controller, it is recommended to contact the driver
manager to ensure the no-sleep mode is implemented by sending the command to the
module through the interface. The command is:
iwpirv hg0 set ps_mode=0

1.7. EMC Standard Configuration Instructions

1.7.1. FCC

For the United States, the EMC standard for AH is:

The FCC certification allows Txpower to be set to 20.
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1) BSS_BW=8M, total of 3 channels, center frequencies are 908M/916M/924M;

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=908000 // Example with 908M
At+bss_bw=8 // Set bss_bw to 8M
At+tx_start=1 // Enable tx
At+tx_cont=1 // For continuous signal transmission, set tx_cont=1

2) BSS_BW=4M, total of 6 channels, center frequencies are
906M/910M/914M/918M/922M/926M;

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=906000 // Example with 906M
At+bss_bw=4 // Set bss_bw to 4M
At+tx_start=1 // Enable tx

3) BSS_BW=2M, total of 11 channels, center frequencies are
905M/907M/909M/911M/913M/915M/917M/919M/921M/923M/925M;

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=905000 // Example with 905M
At+bss_bw=2 // Set bss_bw to 2M
At+tx_start=1 // Enable tx

Note: Due to insufficient guard interval at the frequency boundaries, channels
903M/927M may not meet the test standards. It is recommended to exclude these two
channels.

4) 1M case, total of 24 channels, center frequencies are 903.5/904.5~/926.5M (spaced
every 1M);

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=903500 // Example with 903.5M
At+bss_bw=1 // Set bss_bw to 1M
At+tx_start=1 // Enable tx

Note: Due to insufficient guard interval at the frequency boundaries, channels
902.5M/927.5M may not meet the test standards. It is recommended to exclude these
two channels.
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1.7.2.CE

AH complies with the following EMC standards in the EU region:
ETSI EN 300 220-2 V3.2.1 (2018-06) Annex B

 K Band: For audio and video applications, the bandwidth is limited to 300 KHz. For other

applications, the duty cycle must be <= 0.1% or comply with polite spectrum access

requirements. Thus, AH cannot be used for audio and video applications, only for other

applications.

 L Band: Across the entire band, the duty cycle must be <= 1% or comply with polite

spectrum access requirements. AH can be used for both audio and video as well as other

applications. For audio and video applications, the duty cycle often exceeds 1%,

necessitating certification testing for polite spectrum access.

For details on polite spectrum access, refer to: ETSI EN 300 220-1 V3.1.1 (2017-02) section
5.21.

Specific CE Certification Bands are as follows:

1) BSS_BW=2M, total of 2 channels, center frequencies: 864M/866M (Note: Only the 866M
channel can be used for audio and video applications).

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=866000 // Example with 866M
At+bss_bw=2 // Set bss_bw to 2M
At+tx_start=1 // Enable tx
At+tx_cont=1 // For continuous signal transmission, set tx_cont=1
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2) 1M case, total of 5 channels, center frequencies: 863.5/864.5/865.5/866.5/867.5M
(spaced every 1M).

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=863500 // Example with 863.5M
At+bss_bw=1 // Set bss_bw to 1M
At+tx_start=1 // Enable tx

3) CCA Testing

Command sequence:
At+test_start=1 // Enter test mode
At+bss_bw=2 // Set bss_bw to 2M
At+lo_freq=866000 // Example with 866M
at+delay=100 // Set transmission interval to a minimum of 100ms
At+tx_start=1 // Enable tx

Note: The permissible power in the EU is relatively low. Before testing, ensure that the
transmission power of the scheme does not exceed the EMC standard requirements.

1.7.3. MIC (Japan)

Refer to the new standard on the left. The new standard supports two types of products: one
with no duty cycle limit and one with a duty cycle limit, as detailed below:
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1) No Duty Cycle Limit (920.5-923.5), module support:
BW 2M: 922Mhz
BW 1M: 921.5，922.5Mhz

2) With Duty Cycle Limit (920.5-928.1):
BW 4M: 924Mhz
BW 2M: 922，924，926Mhz
BW 1M: 921.5，922.5，923.5，924.5，925.5，926.5Mhz

Example Test Command Sequence
1) BSS_BW=2M, frequency set to 922 MHz.

Command sequence:
At+test_start=1 // Enter test mode
At+lo_freq=922000 // Example with 922M
At+bss_bw=2 // Set bss_bw to 2M
At+txpower=10 // Default is 20, range 1~20, step 1 dB
At+tx_start=1 // Enable tx
At+tx_delay=10 // Default is 5, set the interval between two packets, unit ms, used
to adjust duty cycle
At+tx_cont=1 // For continuous signal transmission, set tx_cont=1

1.8. Precautions

1. The power setting for EMC certification is closely related to the antenna, and the radiation
efficiency of the antenna is tied to its design. Therefore, it may be necessary to adjust the
transmission power so that the radiated power at the antenna end approaches the upper
limit of the test standard. Please note that the set transmission power affects the
coverage range of the scheme. The performance of the scheme should be evaluated
based on the actual transmission power that passes EMC certification.

2. The EMC certification for the module uses fixed frequency testing and requires the test
mode. For full system testing, it may be necessary to test during normal operation rather
than in test mode. In normal mode, "superpower" is enabled by default, with average
power up to 25 dBm (when transmitting MCS0/1/2), whereas in test mode, "superpower"
is disabled by default, with average power at 20 dBm. The peak power difference
between enabling and disabling "superpower" is minimal, only 1-2 dB. If "superpower" is
enabled, the Txpower adjustment for maximum power will be ineffective. The command
to toggle "superpower" is at+tx_pwr_super=1/0.

3. In the EU region, it is crucial to distinguish between audio/video applications and IoT
applications (low duty cycle scenarios).
1) For audio/video applications, the EU band can use BSS_BW=2M and BSS_BW=1M:
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a) BSS_BW=2M: Only one channel is available.
CHAN_LIST=[8660], with a center frequency of 866M.

b) BSS_BW=1M: Three channels are available.
CHAN_LIST=[8655,8665,8675], with center frequencies of 865.5M, 866.5M,
and 867.5M respectively.

2) For IoT applications, the EU band can use BSS_BW=2M and BSS_BW=1M:
a) BSS_BW=2M: Two channels are available.

CHAN_LIST=[8640, 8660], with center frequencies of 864M and 866M.

b) BSS_BW=1M: Five channels are available.
CHAN_LIST=[8635,8645,8655,8665,8675], with center frequencies of 863.5M,
864.5M, 865.5M, 866.5M, and 867.5M respectively.

Since 863-865M allows only narrowband use (up to 300 kHz) for audio/video applications,
AH transmission cannot be used in this range.

1. FCC radiated spurious emission testing precautions.
The radiated spurious emission test is conducted in two parts:
a) 30MHz~1GHz

During this test, due to the high power of the AH module, it is essential to ensure that
the receiver does not overload. If the receiver overloads, the harmonics in the
low-frequency band will appear higher than actual. A band-stop filter (900M~930M)
should be added in front of the receiver to attenuate the main tone energy. If there is
no overload, normal configuration can be used.

b) 1GHz~25GHz
During this test, since the main tone is close to 1 GHz, the preamp on the laboratory
horn antenna (1GHz~6GHz) may saturate due to high signal reception, causing
nonlinear effects and higher measured harmonic energy than actual. A band-stop
filter (900M~930M) should be added in front of the preamp to attenuate the main
tone energy.
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Appendix

TaiXin AH Module FCC Certification

https://fccid.io/2AXPI

TaiChip AH Module CE Certification

TaiXin AH Module CE Certification Declaration

TaiXin AH Module Japan MIC Certification

Japan Certification Link for TaiXin Modules
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https://www.taixin-semi.com/upload/Image/ProductClass/20220223/EU-Declaration%20of%20Conformity%202022-2-23_20220223143006.pdf
https://www.taixin-semi.com/upload/Image/ProductClass/20231007/%E6%B3%B0%E8%8A%AFAH%E6%A8%A1%E7%BB%84-TX-AH-Rx00P%20%E6%97%A5%E6%9C%ACMIC%E8%AF%81%E4%B9%A6&%E6%8A%A5%E5%91%8A_20231007103027.rar
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