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1 Test Preparation

1.1 Hardware Configuration

1. The module(on which the Wi-Fi chip “GD32VW553” is mounted) to be tested is shown in
the figure below, where the EVAL board provides communication and power supply
configurations for the module.

2. Before testing, make sure that the five jumpers shown in the picture are all connected,
and the two dip switches on the lower right side need to be turned to the right.

3. The bottom right square button needs to be pressed to ensure that the module can be
used. The side button at the bottom right corner is the reset button.

4. After connecting the USB cable to the computer, power supply and serial communication
can be realized.

Module to be tested GD32VW553-MINI-IMK7

Corresponding to the EVAL | GD32W553K-START V1.0

COI2VWSS3-uN
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1.2 Software Configuration

1. Driver installation: After the EVAL board hardware and test system are set up, connect
the EVAL board and the PC with a USB cable. First install the USB-Serial driver
"mbedWinSerial_16466.rar" on the PC side. After decompression, double-click
the .exe file to install. After the installation is complete, you can see the serial device and
its serial number in the "Device Manager" on the PC side.

’ @ Mice and other pointing devices
» [ Monitors
@ Metwork adapters
H Portable Devices
v @ Ports (COM & LPT)

ﬁ Communications Port (COMT)
% LISE Serial Device (COM3)

= Print queues

. L Processors

B Software devices

i Sound, video and garme controllers

S};g Storage controllers

i3 Systern devices

§ Universal Serial Bus controllers

i Universal Serial Bus devices

2. After the driver is installed, you can see the new "GigaDevice" drive letter in the PC-
"Explorer", copy and paste the RF test firmware to this drive letter and wait a while, the
firmware of the Wi-Fi chip can be burned, press the reset button to restart the chip.

v EFIKFNES (4)
MRS (C) FIEE (D)
i= . [ ]
W 71 G AIE, 030 GB A4 TETEIE, $1.81TB

HIEE (E) GigaDevice (F)
|
oy 175 TB o6, £ 18178 63.9 MB T, I 63.9 MB

3. To start the test, use the test tool or serial port command. It is recommended to use the
test tool to do the test.

i}

2 Using of RF Test Tool

2.1 Introduction To The Tool

The following figure shows the interface and function description of the RF test tool named
"GD RF Test Tool" used by the GD Wi-Fi chip.
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£ GD RF Test Tool 144
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Packet TX £ Test TX w
Start Stop Start Stop
WiFi Setting BLE Setting
Channel 1 w Channel i} e
Tx Rate 11a¥-MCS9 e
Flor M b
Freamble Longz GI N
Length 37 =
Bandwidth Z0MHz s
Fragtunning |0 w Fayload PRESO e
Power Level | FISES=RmAiEEEaEai\InE
x Fower i} "
Add Power 0.0 r

BOE Hlogis

Reset Clear Save Serial Log

Counter Message oria,

Console M[IMmSIS A

2.2 Test Initialization

1. Serial port connection: select the serial port number from the "COM" drop-down menu in
the tool interface, and click the button "Connect". At this time, the text displayed on the
button will change to "Disconnect”, indicating that the serial port is successfully
connected. Otherwise, please check the serial port connection.

2. Mode setting: The default "RF Test Normal" does not need to be changed, "Chip" is
fixed to "GD32VW55X", "Country" select the code corresponding to the certification,
such as "FCC" or "CE". It takes effect after clicking "Initialize", and then the button
displays the text "De-initialize", indicating that the RF Test Normal mode has been
successfully entered. (Please note that the mode must be set correctly).

3. If the development board is restarted or replaced with other development boards during
the test, you need to repeat steps 1-2. If the button is displayed as the previous state
"Disconnect” and "De-initialize" at this time, you need to press it twice in succession to
reconnect and initialize the serial port.

2.3 WiFi Continuous Packet TX Test

This test item is defined as tx duty=100% modulated signal, used to examine the transmitted
spectrum waveform and harmonic characteristics, among others.
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1. DUT settings: Set "WIiFi Test Item"="Continuous TX" in the tool interface to
"Continuous TX", and set options such as "Channel", "Rate".

2. The "RU" column is set to "None" by default, corresponding to testing 11AX SU. For
testing different RU in 11AX Trigger Based, you simply need to make the appropriate
selection from the "RU" dropdown menu.

3. After the above settings are completed, the lower “power level” column will
automatically display the default power for this rate. Adjust the transmit power by setting
the "add power" value, and then click "Start", and the chip will start TX RF signal.

4. The opposite instrument receives the signal and starts the test.

5. TX adjustment: If need to modify any of the above settings, click "Stop" to stop tx, then
modify the settings, and then click "Start" to start the test.

6. For "add power", it is used to adjust the transmit power, step unit = 0.25db, expected

power = default power ("power level") + power adjustment value ("add power").

Note: The expected power mentioned above is an empirical value. Actual measurements
may have some deviations. If the deviation exceeds 0.5 dB, you will need to make slight
adjustments to the "Add Power" value to achieve the target power value.

As shown in the figure below, it means channel=1(2412MHz), rate=11G 6M, power=17dbm,
continuous tx.

General Setting
COM D Remember  Chip |cnosiusss: Country B
Dizconmect Test Mode BEF Tazt Hormal De—initialize
WiFi Test Item BLE Test Item
v Test TX v
Start Stop Start Stop
WiFi Setting BLE Setting
Channel 1 w Channel 0 w
Tx Rate OFIMS o
Fhor 1M ~
i) Hone i
Length a7 :
Freamhble Long 1 w i
Bandwidth 20MHz e Favload FRESS o
Fregtunming |1
s Tx Fower 1] e
Fower Level 13 0dEm
hdd Fower o 25

2.4 WiFi Receiving Test

This test item is used to test the receiving performance. The testing environment requires a
shielded room with no external interference.

1.

Set "WiFi Test Item" to "Packet RX", set "Channel", "Bandwidth".
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2. Click "Start" and then click "Reset" to clear the counters.

3. At this point, with no packets being transmitted by the instrument, observe the numbers
of the "RxOK" and "RxErr" counters at the bottom left of the interface for a few seconds.
Confirm that the counters remain empty (indicating a "clean" environment). Then,
proceed to configure the instrument to start transmitting packets.

4. After the instrument has finished transmitting packets, record the results of the counters
on the interface, specifically the number of RxOK packets. Calculate the Packet Error
Rate (PER) using the formula: PER = (Total number of transmitted packets - RxOK) /
Total number of transmitted packets.

For WiFi protocols, the PER requirements are as follows:
- For 11b rate: PER should be < 8%.
- For 11g/n rate: PER should be < 10%.

5. If you need to retest, simply repeat steps 2-4.

It is commonly recommended to use a packet length of 1024 bytes and a total of 1000
packets for testing the RX using the waveform generated by the instrument. In the example
shown in the following figure, the Packet RX Tool settings include channel = 1 (2412MHz),
rate = 11G 6M, and a total of 1000 transmitted packets by the instrument. If the RxOK
counter on the interface shows a value of 938, the Packet Error Rate (PER) can be
calculated as (1000 - 938) / 1000 = 6.2%, which is below the permissible limit of 10%.
Therefore, the test result is considered a pass.

WiFi Test Item BLE Teszt Item
Pasket BX (FHT OR} ‘ Tast TH
Start Stop Start Stop
WiFi Setting BLE Setting
Charnel 1 Chanmel 0
Tx Eate L1 aX-TEST 5
Fhay I
Preamble Liome 41
Length ar 2

Bandwidth Z20MH=
Fregtunning |0 (v Pavload FERZS

Fower Level 14 0dEm

Tz FPower ]
£dd Fower 0.0 &
Counter Mazzaze
Reset Clear Sarve Serial Log
Tx0K | | wifl rezet trxe
Tufrr] | ¥est Packet RY (EHY OF) started suocessfully
R (938 |
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2.5 BLE Continuous Packet TX test

This testing item is defined as a duty=100% modulation signal for TX testing, used to
examine the transmitted spectrum waveform and harmonic characteristics, among others.

Here are the steps to perform the test:

1.

3.

Set the "BLE Test Item" to "Test TX Infinite." Configure the parameters such as
"Channel," "Phy", "Length," and "Payload" according to the specifications. Set the "Tx
Power" based on the target power mentioned in section 1.3. Once everything is set,
click "Start" to initiate the test.

To adjust the TX power, you can first click "Stop" to halt the transmission. Then, modify
the "Tx Power" value, which represents an absolute value in dBm. For instance, setting
it to "5" would mean 5 dBm.

Note: The power value mentioned above is an empirical value, and actual
measurements may have slight deviations. If the deviation exceeds 0.5 dB, you should
adjust the "Tx Power" value to achieve the target power.

To view the test results, click "Stop" to end the testing process.

As for the BLE Test TX Infinite Tool settings shown in Figure below, they indicate a test for
CE certification. The specific settings are as follows: Channel = 0 (2402MHz), Phy = 1M,
Payload = "PRBS9", Tx Power = 6 dBm

General Setting

COM | prmas Remember  Chip cpasimes. Eonntey. |88
Disconmect Test Mode RF Test Hormal De-initislize
WiF1 Tast Item BLE Tazt
Continous TX Yr-.ﬂ TX Infinite
bt tog Start Stop
WiFi Setting BLE Setting
Channal 1 Chanmal 1]
T Rat OFIME
Fl 1K
Fraambl e Lone Gl
Length
Bandwidth POMH
Freqtunning |1 Favload PRESS
Fower Level 15. DdBm
Tx Fower 5
idd Power o0

2.6 BLE Receiving Test

This test item is used to test the receiving performance. The testing environment requires a
shielded room with no external interference.

1.

2.

Set the "BLE Test Item" to "Test RX" Configure the parameters such as "Channel" and
"Phy" as per your requirements. Once everything is set, click "Start" to initiate the test.

Based on the above parameters, configure the instrument and start transmitting (TX)
7



©

GigaDevice GD32VW553-MINI-IMK7 User Manual

packets accordingly.

3. After the instrument finishes receiving the packets, click "Stop," and the "RXOK" field
will display the number of packets that were correctly received during the test.

As for the BLE Receiving Test Tool settings shown in Figure below, it appears that the
test is being conducted with the following settings: Channel=39 (2480MHz),
Phy="Coded", Test RX started.

WiFi Test Ttem BLE Test Item
Packst BY (PHY OF) Test B
Start Stop Start Stop
WiFi Setting BLE Settin
Channel 1 Channel 39
Tx Rate 11 AX-MESY
Fhas Codad
Preamble Long 51
Lengzth e :

Bandwi dth ElMHz
Freqtunning [0 Payload FRESS
Fower Level |14 OdBm

Tx Power 5

hdd Fower 0.0
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3. Wireless radio characteristics

3.1. Wi-Fi characteristics

Table 2-1. Wi-Fi characteristics

Features Description
WLAN Standard IEEE 802.11 b/g/n/ax
Range of frequency 2412 MHz ~ 2484 MHz
channels 2.4GHz: Channel1~14
Transmitter characteristics Rate Typical value Unit
802.11b /1Mbps 23.4
802.11b /11Mbps 23.4
802.11g /6Mbps 22.3
Output Power 802.11g /54Mbps 20.1
(Pass 802.11 Mask & EVM dBm
spec) 802.11n, HT20 /MCS0 20.5
802.11n, HT20 /MCS7 19.5
802.11ax, HE20 /MCS0 21.2
802.11ax, HE20 /MCS9 17.6
Receiver characteristics Rate Typical value Unit
802.11b /1Mbps -100.1
802.11b /11Mbps -92.0
802.11g /6Mbps -95.6
Sensitivity 802.11g /54Mbps -79.0 4Bm
(Pass 802.11 PER spec.) 802.11n, HT20 /MCSO0 -95.5
802.11n, HT20 /MCS7 -76.5
802.11ax, HE20 /MCS0 -95.4
802.11ax, HE20 /MCS9 -69.8
802.11b /1Mbps 10
802.11b /11Mbps 10
802.11g /6Mbps 10
Maximum input Level 802.11g /54Mbps 0.4 B
(Pass 802.11 PER spec.) 802.11n, HT20 /MCS0 10
802.11n, HT20 /MCS7 -1.1
802.11ax, HE20 /MCS0 10
802.11ax, HE20 /MCS9 -5.0
802.11b /1Mbps 453
Adjacent Channel Rejection
(Pass 80211 spec.) 802.11b /11Mbps 453 dB
802.11g /6Mbps 29.5
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802.11g /54Mbps 103
802.11n, HT20 /MCS0 27.8
802.11n, HT20 /MCS7 9

802.11ax, HE20 /MCS0 24.3
802.11ax, HE20 /MCS9 -1.8

Bluetooth LE characteristics

Table 2-2. BLE characteristics

Features

Description

Bluetooth LE Specification

Bluetooth LE V5.2

Host interface

UART

Range of frequency

2402 MHz ~ 2480 MHz

channels 40

Transmitter characteristics

Transmitter Power Range -24.0 ~15.0 dBm

Receiver characteristics Rate Typical Value (dBm)
LE 1Mbps -101.2

Receiver Sensitivity LE 2Mbps -98.0

(@ PER=30.8%) LE 125Kbps -108.2
LE 500Kbps -102.3
LE 1Mbps 10

Receiver Maximum input Level LE 2Mbps 10

(@ PER=30.8%) LE 125Kbps 10
LE 500Kbps 10

10
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4 Warning

OEM/Integrators Installation Manual

Important Notice to OEM integrators
1. This module is limited to OEM installation ONLY.

2. This module is limited to installation in mobile or fixed applications, according to Part
2.1091(b).

3. The separate approval is required for all other operating configurations, including portable
configurations with respect to Part 2.1093 and different antenna configurations

4. For FCC Part 15.31 (h) and (k): The host manufacturer is responsible for additional testing
to verify compliance as a composite system. When testing the host device for compliance
with Part

15 Subpart B, the host manufacturer is required to show compliance with Part 15 Subpart B
while the transmitter module(s) are installed and operating. The modules should be
transmitting and the evaluation should confirm that the module's intentional emissions are
compliant (i.e. fundamental and out of band emissions). The host manufacturer must verify
that there are no additional unintentional emissions other than what is permitted in Part 15
Subpart B or emissions are complaint with the transmitter(s) rule(s).

The Grantee will provide guidance to the host manufacturer for Part 15 B requirements if
needed.

Important Note

notice that any deviation(s) from the defined parameters of the antenna trace, as described
by the instructions, require that the host product manufacturer must notify to GigaDevice
Semiconductor Inc. that they wish to change the antenna trace design. In this case, a Class
Il permissive change application is required to be filed by the USI, or the host manufacturer
can take responsibility through the change in FCC ID (new application) procedure followed
by a Class Il permissive change application.

End Product Labeling

When the module is installed in the host device, the FCC ID label must be visible through a
window on the final device or it must be visible when an access panel, door or cover is easily
re-moved. If not, a second label must be placed on the outside of the final device that
contains the following text: “Contains FCC ID:2A3BS-GDVW553MINI-I”

The FCC ID can be used only when all FCC compliance requirements are met.

Antenna Installation

(1) The antenna must be installed such that 20 cm is maintained between the antenna and
users,

(2) The transmitter module may not be co-located with any other transmitter or antenna.

11
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(3) Only antennas of the same type and with equal or less gains as shown below may be
used with this module. Other types of antennas and/or higher gain antennas may require
additional authorization for operation.

Antenna type PCB Antenna
2.4GHz WLAN 3.6
Peak Gain (dBi) '
BLE
. . 3.6
Peak Gain (dBi)

In the event that these conditions cannot be met (for example certain laptop configurations
or co-location with another transmitter), then the FCC authorization is no longer considered
valid and the FCC ID cannot be used on the final product. In these circumstances, the OEM
integrator will be responsible for re-evaluating the end product (including the transmitter) and
obtaining a separate FCC authorization.

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding
how to install or remove this RF module in the user's manual of the end product which
integrates this module. The end user manual shall include all required regulatory
information/warning as show in this manual.

Federal Communication Commission Interference Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.
- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

- Consult the dealer or an experienced radio/TV technician for help.

Any changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate this equipment. This transmitter must
not be co-located or operating in conjunction with any other antenna or transmitter.

List of applicable FCC rules

12
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This module has been tested and found to comply with part 15.247 requirements for Modular
Approval.

The modular transmitter is only FCC authorized for the specific rule parts (i.e., FCC
transmitter rules) listed on the grant, and that the host product manufacturer is responsible
for compliance to any other FCC rules that apply to the host not covered by the modular
transmitter grant of certification. If the grantee markets their product as being Part 15
Subpart B compliant (when it also contains unintentional-radiator digital circuity), then the
grantee shall provide a notice stating that the final host product still requires Part 15 Subpart
B compliance testing with the modular transmitter installed.

This device is intended only for OEM integrators under the

following conditions: (For module device use)

1) The antenna must be installed such that 20 cm is maintained between the antenna and
users, and

2) The transmitter module may not be co-located with any other transmitter or antenna. As
long as 2 conditions above are met, further transmitter test will not be required. However, the
OEM integrator is still responsible for testing their end-product for any additional compliance
requirements required with this module installed.

Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20 cm
between the radiator & your body.

Manufacturer and EU Importer Information
Manufacturer name: Jiangsu Fulian Communication Technology Co.

Manufacturer Address: South of Lanling Road, Yong'an Community, Development Zone,
Danyang City, Jiangsu Province, China

EU Importer: Rutronik
EU Importer Address: IndustriestralRe 2, 75228 Ispringen GER

4.2 RF Exposure Information for CE

The device could be used with a separation distance of 20cm to the human body.

4.3 DoC website information for CE

Hereby, GigaDevice Semiconductor Inc. declares that the radio equipment type
GD32VW553-MINI-IMK?7 is in compliance with Directive 2014/53/EU. Please see the
following website for more details: GigaDevice-Get access on the GD32 MCU supporting
software and hardware resource (https://www.gd32mcu.com/en/download?kw=GD32VW5)

13
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4.4 Label sample

GigaDevice

GD32VW553-MINI-IMK7

C € F(C GT%EI XXX-XXXXXX
| gg XXXX-XXK-XXXXK-XXX

CMIT ID:XXXXXXXKXX
IC 1D XXXXXXKXK-XXKK-XXKXX
FCC ID: 2A3BS-GDVWS553MINI-I

EZE

Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including
any product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property
laws and treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such
laws and treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The
names and brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification

purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document 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. Except for customized products
which has been expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for
ordinary business, industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized
for use as components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations,
atomic energy control instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments,
traffic signal instruments, 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 Product
could cause personal injury, death, property or environmental damage ("Unintended Uses"). Customers shall take any and all
actions to ensure using and selling the Products in accordance with the applicable laws and regulations. The Company is not liable,
in whole or in part, and customers shall and hereby do release the Company as well as it's suppliers and/or distributors from any
claim, damage, or other liability arising from or related to all Unintended Uses of the Products. Customers shall indemnify and hold
the Company as well as it’s suppliers and/or distributors 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 the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,
corrections, modifications or improvements to this document and Products and services described herein at any time, without

notice.

© 2025 GigaDevice — All rights reserved
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