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DISCLAIMER

The data contained in this manual are derived from laboratory
testing by Guangdong Weila Intelligent Technology Co., Ltd. and are for

reference purposes only. Actual results may vary.

Guangdong Weila Intelligent Technology Co., Ltd. assumes no
responsibility or liability for any use of the information contained herein,
including but not Ilimited to any direct or indirect damages,
infringements, or losses arising from such use. No warranties, either
express or implied, are made with respect to the contents of this

manual.

Guangdong Weila Intelligent Technology Co., Ltd. reserves the right
to modify or update the contents of this manual at any time without
prior notice, in accordance with product version changes and actual

conditions.

All trademarks, registered trademarks, and other intellectual
property rights referenced in this manual are the property of their
respective owners. Unauthorized use of such intellectual property is

strictly prohibited.

Guangdong Weila Intelligent Technology Co., Ltd. reserves the right

of final interpretation of this manual.
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1. Product Overview

WKV553-A module is a dual-mode Wi-Fi 6 + Bluetooth 5.2 (BLE) wireless module
developed by Guangdong WEILA Intelligent Technology Co., Ltd.

The module is based on the GigaDevice GD32VW553 chipset, which integrates a
low-power 32-bit RISC-V processor with a clock frequency of up to 160 MHz. It
provides a rich set of peripherals, including ADC, SPI, QSPI, 12C, USART, UART, and
more.

In addition to its powerful MCU capabilities, the GD32VW553 integrates 2.4 GHz
Wi-Fi 6 and Bluetooth 5.2 Low Energy (LE) connectivity. Compared with traditional
Wi-Fi 4, Wi-Fi 6 offers significant advantages such as higher bandwidth, greater
network capacity, lower latency, and reduced power consumption, helping to
optimize and enhance the performance of loT devices.

Combined with BLE 5.2, the module can easily support Bluetooth provisioning
(Bluetooth-assisted network configuration). Bluetooth can also operate
independently for applications such as data transmission, device communication,
and other wireless functions.

The WKV553-A module is suitable for a wide range of applications, particularly in:

Smart Home Appliances

Smart Home Systems

Industrial loT

Consumer Electronics

Portable and Handheld Devices

Electric Bicycles (E-bikes)

loT Devices

Communication Gateways

Various Wireless Connectivity Applications
The block diagram of the chipset is shown below.

— EFUSE CACHE RF
Fmax: 160MHz
SRAM FLASH | WIFI6 |
ECLIC JTAG ROM TRNG | B'-ES-Zl
CLOCK HAU DMA | GPIO
PLL CcAU PMU sPI
IRC PKCAU RTC I ADC ]
HXTAL CRC QsPI | USART!
General timer
| ART
(32-bit) WWDGT| | FWDGT U
General timer SysTick 12C
(16-bit) (64-bit)
Advanced timer Basic timer EXTI
(16-bit) (16-bit)
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1.1 Features

e MCU
o}

o}
e}
e}

o WIFI
e}

o]

0]

O O O O O O O

e BLE

o O O o

Low-power 32-bit RISC-V processor
Operating frequency up to 160 MHz
Up to 4096 KB on-chip Flash memory
Up to 320 KB SRAM memory

Support WIFI 2.4GHz IEEE802.11b/g/n/ax
Support 802.11e QoS Enhancement (WMM)

Support 802.11i (WPA, WPAZ2, WPA3). Open, shared key, and pair-wise key
authentication services

Support WiFi WPS

Support WiFi Direct

Integrated TCP/IP protocol stack support
Support Target Wake up Time (TWT) operation
Support Multiple BSSID operation

Support OFDMA-based random access

Support Transmission and reception of aggregated MPDUs (A-MPDU) for high
throughput

o Support Support for immediate ACK and Block-ACK policies

Support BLE 5.2
Support High speed 2M PHY

Support Long range coded PHY
Support Data rate: 250, 500, 1000 and 2000kbps

e On-Chip Resources

o]

0O 0O O o o o o o oo o o o o

1 x 12-bit ADC

1 x SPI

1 x QSPI

2x2C

1 x USART

2 x UART

Wi-Fi / BLE wireless interface

2 x General-purpose 32-bit timers

2 x General-purpose 16-bit timers

1 x Basic timer

1 x Advanced PWM timer

Cryptographic Acceleration Unit (CAU)
Hash Acceleration Unit (HAU)

Public Key Cryptography Acceleration Unit (PKCAU)
True Random Number Generator (TRNG)

www.gugutalk.com
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2. Electrical Characteristics

2.1 General Specifications

2.1.1 Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit
Vob External voltage range -0.3 3.6 \%
Vobpa External analog supply voltage -0.3 3.6 \%
AVDD33_ANA RF Analog voltage -03 3.6 C
AVDD33_PA RF PA voltage -03 3.6 Vv
AVDD33_CLK RF Clock voltage -0.3 3.6 v
Input voltage on 5V tolerant pin -03 \Voo+3.6 \
vin Input voltage on other /O -0.3 3.6 \%
| AVoox| Variations between different VDD power pins _ 50 mv
llo Maximum current for GPIO pin — +25 mA
TA Operating temperature range -40 +105 T
TsTG Storage temperature range -65 +150 T
TJ Maximum junction temperature — 125 T

2.2 BLE RF Specifications

Symbol Consumption Unit
Frequency Range 2400~2483.5 MHz
TX power

Rate mode Min. Typ Max. Unit

1M -30 5 15 dBm

2M -30 5 15 dBm

RX Sensitivity

Rate mode Min. Typ Max. Unit

1M — -100.5 — dBm

2M — -97.5 — dBm
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2.3 Wi-Fi RF Specifications
2.3.1 Supported Frequencies

Feature Description

WLAN Standard IEEE 802.11 b/g/n/ax WiFi compliant
Frequency Range 2.400 GHz~ 2.4835GHz (2.4 GHz ISM Band)
Number of Channels 24GHz :Ch1~Ch14

2.3.2 WiFi Power consumption characteristics

Power Mode Description Consumption Unit
Wi-Fi Tx 802.11n, HT 20M MCSO0, Pout = +18dBm) 316 mA

Wi-Fi Tx 802.11n, HT 20M MCS7, Pout = +14dBm1) 275 mA

Wi-Fi Tx 802.11ax, HE 20M MCSO0, Pout = +18dBm1) 316 mA

Wi-Fi Tx 802.11ax, HE 20M MCS9, Pout = +12dBm(1) 265 mA

Wi-Fi Rx 802.11b, CCK 1Mbps, -90dBmz2) 99 mA

) Wi-Fi Rx 802.11b, CCK 11Mbps, -80Bm(2) 100 mA
Active Wi-Fi Rx 802. 11g, OFDM 6Mbps, -80dBm(2) 101 mA
Wi-Fi Rx 802. 11g, OFDM 54Mbps, -70dBmz) 102 mA

Wi-Fi Rx 802.11n, HT 20M MCS0, -75dBmz) 100 mA

Wi-Fi Rx 802.11n, HT 20M MCS7, -65dBm2) 103 mA

Wi-Fi Rx 802.11ax, HE 20M MCSO0, -75dBm) 101 mA

Wi-Fi Rx 802.11ax, HE 20M MCS9, -60dBm2) 107 mA

Wi-Fi Sleep MCU in Run mode) 376 mA
DTIM=1 14 mA

Mild Sleep4 DTIM=3 0.55 mA
DTIM=10 0.31 mA

Hibemation MCU in Standby modes) _ A
Shutdown — — mA

(1)Continuous Tx, Duty cycle = 100%

(2)Rx Packet Length = 1024 Bytes.

(3)VDD = VDDA = 3.3 V, HXTAL = 40 MHz, System clock = 160 MHz, all peripherals enabled, except
Wi-Fi.

(4)The DTIM power consumption is equal to the average power consumption of multiple beacon

intervals.
(5VDD = VDDA = 3.3V, LXTAL off, IRC32K on, RTC on

www.gugutalk.com 8th V1.1
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2.3.3 WiFi RF Performance

Transmitter Characteristics

Output Power
Rate Typical Value(dBm) EVM(dB)
802.11b/11M 17 =-23
802.11g/54M 15 <-33
802.11n/MCS7 14 =-347
802.11ax/MCS9 12 =-37.2

Receiver Characteristics

reception sensitivity
Rate Channel Sensitivity(dBm)
1 -100.5
802.11b/1M 7 -100.5
13 -100.5
1 -91.5
802.11b/11M 7 -91.5
13 -91.5
1 -95.5
802.11g/6M 7 -95
13 -95
1 -79
802.11g/54M 7 -79
13 -78.5
1 -95
802.11n/MCS0 7 -95
13 -94 5
1 -76.5
802.11n/MCS7 7 -76.5
13 -76.5
1 -95
802.11ax/MCS0 7 -94.5
13 -94 .5
1 -69
802.11ax/MCS9 7 -69
13 -67.5
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3. WKV553 Module

3.1 Pin Description

GND 1 50 GND
PU 2 49 VDD
NRST J 3 48 PCI15
PA0O ) 4 47 PCl14
PAl 5 46 PA14
PA2 6 45 PA13
PA3 7 44 PA15
PCO 8 43 BOOT0
PCl1 9 42 PB9
PC2 PB8
PC3 11 PR7
GND 12 PB6
PA4 13 PB5
PAS 14 PC7
PA6 15 PC6
PA7 16 PB4
PC4 17 PB3
PC5 18 PAI2
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No. Pin Name Pin Type Description
Default: GND
1 GND POWER
Ground connections
Default: PAO
Alternate: USARTO_TX, TSI_GO0_IO0, USART1_CTS,
2 PAO Te) EVENTOUT, TIMER1_CHO, TIMER1_ETI,
TIMER4_CHO
Additional: ADC_INO
Default: PA1
Alternate: USARTO_RX, TSI_G0_IO1, USART1_RTS,
3 PAT Vo EVENTOUT, TIMER1_CH1, TIMER4_CH1
Additional: ADC_IN1
Default: PA6
Alternate: 1251_CKIN, SPI0_SCK, QSPI_IO0,
TIMER2_CHO, DCI_PIXCLK, USART2_TX,
4 PAGB l[e}
TIMERO_CH1, TIMER1_CH1,
EVENTOUT, SPI0_MISO, 12S1_MCK, SDIO_CMD,
HPDF_A UDIO
Default: PA7
Alternate: SPI1_NSS, 1251_WS, SPIO_NSS,
5 PA7 /o QSPI_IO1, TIMER2_CH1, DCI_D7, USART2_RX,
TIMERO_CH1_ON,
TIMER1_CH2, EVENTOUT, TIMERO_CHO_ON,
SPI0_MOSI
Default: PA2
Alternate: USARTO_CK, TSI_G0_IO2, TIMERO_CHO,
6 PA2 /O EVENTOUT, TIMER1_CH2, TIMER4_CH?2,
1251_CKIN, USART1_TX, HPDF_AUDIO
Additional: ADC_IN2, WKUPQ, RTC_TAMP1
Default: PA3
Alternate: USART1_CK, TSI_G0_|03,
TIMERO_CHO_ON,
7 PA3 /O
HPDF_DATA IN1, EVENTOUT, TIMER1_CH3,
TIMER4_CH3, 12S1_MCK, USART1_RX, RTC_OUT
Additional: ADC_IN3
Default: PA4
Alternate: 12S1_ADD_SD, SPI1_MOSI, 1251_SD,
SPI0_MOSI, QSPI_SCK, TIMER4_CH2, DCI_HSYNC,
8 PA4 Vo USART1_TX, TIMERO_CH1, EVENTOUT, SPI0O_NSS,
USART1_CK
Additional: ADC_IN8
9 PA5 /O Default: PA5

www.gugutalk.com 1th V1.1
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No. Pin Name Pin Type Description

Alternate: 1281_MCK, SPI0_MISO, QSPI_CSN,
TIMER4_CH3, DCI_VSYNC, USART1_RX,

TIMERO_CH1_ON, EVENTOUT, SPI0_SCK

Default: PBO
10 PBO 110 Alternate: TSI_G1_100, TIMER3_CHO, TIMER2_CH1,
DCI_D4, DCI_D6, EVENTOUT, TIMERO_CH1_ON,SDIO_D1

Default: PB1
Alternate: TSI_G1_101, TIMER3_CH1, TIMER2_CH2,
DCI_D3, DCI_D5, EVENTOUT, TIMERO_CH2_ON,

SDIO_D2

11 PB1 le}

Default: PB2

Alternate: TSI_G1_102, TIMER3_CH2, TIMER2_CH3,
12 PB2 o) DCI_D2, DCI_D4, EVENTOUT, TIMER1_CH3,
SDIO_CK

Additional: WKUP2

Default: PB11

Alternate: USBFS_ID, TSI_G2_l00,
TIMERO_CH1_ON, DCI_DO0, DCI_D2, EVENTOUT,
12S1_CKIN, USART2_RX, SDIO_D6

13 PB11 [®]

Default: GND

Ground connections

14 GND POWER

Default: PB12

Alternate: 12S1_WS, USBFS_DP, TSI_G2_101,
DCI_D1, TIMERO_CH3, EVENTOUT,
TIMERO_BRKIN, SPI1_NSS, USART2_CK

15 PB12 le}

Default: PB13

Alternate: USBFS_DM, TSI_G2_102, DCI_DO,
EVENTOUT, TIMER15_CHO0, TIMERO_CHO_ON,
SPI1_SCK, 1281_CK, USART2_CTS

16 PB13 le}

Default: PB15

Alternate: 1251_SD, USART1_TX, USARTO_TX,
12C0_SCL, 12C1_SCL, IFRP_OUT, EVENTOUT,
RTC_REFIN, TIMERO_CH2_ON, SPI1_MOSI

17 PB15 110

Default: PA8

Alternate: CK_OUTO0, USART1_RX, USARTO_RX,

18 PA8 //e] 12C0_SDA, 12C1_SDA, EVENTOUT, TIMER15_CHO,
TIMERO_CHO, USARTO_CK, USBFS_SOF, SDIO_D1,
RTC_OUT

Default: PA9

Alternate: SPI0_MOSI, SDIO_CMD, SQPI_CLK,QSPI_SCK,
19 PAQ /O EVENTOUT, TIMER15_CHO_ON,

TIMERO_CH1, SPI1_SCK, 12S1_CK, USARTO_TX,
SDIO_D2, DCI_D0
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No. Pin Name Pin Type Description

Default: PA10
Alternate: SPI0_MISO, SDIO_DO0, SQPI_CSN,

20 PA10 Vo QSPI_CSN, EVENTOUT, TIMER16_CHO,
TIMERO_CH2, DCI_D1
Default: PA11
Alternate: SPI0_SCK, SDIO_CK, SQPI_D0,
21 PA11 I}

QSPI_I00, EVENTOUT, TIMER16_BRKIN,
TIMERO_CH3, DCI_D2

Default: PA12
Alternate: SPI0_NSS, SDIO_D1, SQPI_D1, QSPI_IO1,
292 PA12 /o EVENTOUT, TIMER16_CHO_ON, TIMERO_ETI,

USARTO_RTS, DCI_D3
Additional: WKUP3

Default: JTDO, TRACESWO, PB3
Alternate: USART2_CTS, SPI0_I02, SDIO_D2,

23 PB3 /1O
SQPI_D2, QSPI_I02, EVENTOUT, TIMER15_BRKIN,
TIMER1_CH1, SPI0_SCK, USART0O_RX
Default: NJTRST, PB4
Alternate: USART2_RTS, SPIO_IO3, SDIO_D3,
24 PB4 110

SQPI_D3, QSPI_|03, TIMER1_CHO, TIMER1_ETI,
EVENTOUT, SPI0_MISO

Default: JTMS, SWDIO, PA13
25 PA13 I} Alternate: USARTO_CTS, USART1_CTS,
12C0_SMBA, EVENTOUT, TSITG

Default: JTCK, SWCLK, PA14
Alternate: USARTO_RTS, USART1_RTS,

12C1_SMBA, EVENTOUT
Additional: BOOT1

26 PA14 le}

Default: JTDI, PA15
Alternate: 12C0_SCL, USARTO_RX, 12C1_SCL,
EVENTOUT, SPI0_NSS

Additional: WKUP1

27 PA15 le}

Default: PC8

Alternate: 12C0_SDA, USARTO_TX, 12C1_SDA,
EVENTOUT, TIMER2_CHZ2, SDIO_DO0, DCI_D2
Additional: BOOTO

28 PC8 110

Default: PC13
29 PC13 I} Alternate: USARTO_CK, EVENTOUT
Additional: RTC_TAMP_0, RTC_OUT, RTC_TS

Default: PC14
30 PC14 110 Alternate: USARTO_CK, USART1_CK, EVENTOUT

Additional: OSC32IN

www.gugutalk.com 13th V1.1
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No. Pin Name Pin Type Description

Default: PC15
Alternate: IFRP_OUT, EVENTOUT

31 PC15 11O » .
Additional: RTC_TAMPOQ, RTC_OUT, RTC_TS,
0OSC320UT

32 NRST 11O Default: NRST

33 PU | Default: PU

34 VDD POWER Default: VDD
Default: GND

35 GND POWER .
Ground connections

www.eugutalk.com 14th V1.1




L/
WEILA WKV553 user manual V1.1

3.2 Mechanical Dimensions

56 ~H- 0.820.0

2.3%0.1

1.25tn.1¥

23.8%0.1
18.5£0.1

18401 2,540,

Top View Side View Bottom View

WKV553-A
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3.3 Reference Schematic

u2 Module_553_35pin

o
2
2
2

XI_40M

U1A
PAQ 16 24 PBO _I_ :
PA1 17 | PAO-WKUPO PBO 55— PB1 il 1 5 |
FAZ 18| PA1 G o — pao_lIf 71! 3 1§
A3 19 | PA2 PB2 =57 i Al 32 34 733 U
PAA 70 | PA3 PB11 55 PB12_ PAG 43 33 33 NRST _
FA 31| PA PB12 P35 PB13 PA7 54 82 57 PC15 C16
PAE 27 | PAS PB13 35 PB15 L¥. 515 3 C14 10uF 0.1uF
PAT 23 | PAB PB15 PAZ 7|6 30 I3 PC13
PAT-WKUP2 v 7 29 [ PCa-B00TO == =
8 28 = = 5
PAB PCB-800TO [——DCEB00T0 mww 51 9 27 Iw.m wwM
PA9 3 PC13_ ___PBI 10 26 3¢ PA13
PA10 PC13 ~—PB2 5] 11 25 [73 BATQSPT 103
PA11 PC1 7 12 24 53 PBITISPT_I02
PA12WKUP3  PC14-0SC32IN | sl o 13 IABLETI]/SH = < =
NC pc15-0sc320uT |—FC15 2lofeleloof o
GPIO
5
ba] o] 2 { |
A
o o s
= u1ic
= i~
1
PA15-WKUP1/JTDI wmlwm%ﬂ.mﬂ_lau
L2 ~mOR L3~ OR = = vmwﬂmwmw 37 PBAOSPLIOS
_ _ _ _ PA13/JTMS lTHH
c170 c168 c169 cif1 PA144TCK
NC NC NC NC uiB =168 Ccé
L ke - . - 0.1uF 0.1uF GPIO
0] e i & NRST _ R3. A 10K
40
+3V30—e VDD
L o pu L2 PU Ri, A 10K Y1
8 XO_40M 1 o I
AVDD_ANA .|H| ||_ o
: 11 X C20
75| AVDD_PA 13 XI_40M I 2 l_l_ O _l_l 3
AVDD_CLK XTALINS _zn _ ~ *fcie
164 165 C167 [c166  [C163 — 3225_40MHz
— ey 41 4 14 XO_40M = = NC
1uF .1uF [MuF  [uF "uF EPAD XTALOUT XTAL Spec: Cload=10(or 9) pf —=
\_!.l GPIO

V1.1
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3.4 PCB Footprint

mm
1701
1220, - L4204 e
1.25+0.1
0.901 :li
23.810.1
1510.1
TT' 1.25+0.1
&= 125401
26401 L
0.9+0,1
3.05%0.1
3.5 Design Guidelines
3.5.1 Reference Application Circuit
U1
WK553_MODULE
WK553 MODULE_35P
VDD3v3
'l[’—pm——} GND1 GND3 %}—“l
PAL M VDO3;’3 33 V7] T0KI1% _R0603
TAE 4] N
si5————————¢| PAB NRST a8 x7
Y 2 Pa7 PC15 |1 2
PA: 8 PC14 e ——Pcia
PAd W o o PGS R1 A a 10K/1% RO603
Fa———0| PAS o —— T
2§ E— ;e Sty i E—
e ——— 12 e Po4OsPl 03 [24— PB4
—_—= a1 PB3/QSPI_I02
x5hS5 =
8532
shak
N 8888
DN ;Iwn =0 ~N
ZoopI2III NRST | ==l 3
daacaacaacaa

14
5
PATT 21|
:
X:‘g :)
mm
|-<-<_,
&
g o
|||—

Note:

Pin 28 (PC8/BOOTO) of the module is the BOOT control pin. When the pin is held at low level, the
module operates normally. When the pin is driven to high level, the module enters firmware
download mode via UART.

To ensure proper operation of the module, it is recommended to connect a pull-down resistor
between the BOOTO pin and GND.
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3.5.2 Onboard Antenna Placement Guidelines
To ensure optimal performance of the on-board antenna, metal components and high-

frequency devices should not be placed near the antenna area.
The following two placement examples are recommended for antenna layout and installation

Example 1

ANT 5

Example 2

B4 :mm

ANT

www.gugutalk.com 18th
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4. Reflow Soldering Profile

Compliant with IPC/JEDEC standards.
Peak temperature: < 250°C.
Maximum reflow cycles: < 2 times.

Slope: 1~25°C/sec max. ) .
(217°C to peak ) peak : 250°C

Ramp down rate :
Max , 2,0°C/sec.

Preheat : 150~200°C

M ———f] | p————————l

90~120 sec 60~100 sec

\ Ramp up rate :

Max , 1,2 °C/sec. Time (sec)
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5. Contact Us

Company: Guangdong Weila Intelligent Technology Co., Ltd
TEL: 13602688458 (Mr. Zeng)
Email: sales@ weikengtech.com

ADD: Floor 11, Block A, Building 9, Baoneng Science and
Technology Park, Qingxiang Road, Longhua District, Shenzhen
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