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1 #%iR/ Brief Introduction

WG237 WiFi B — AR DA s A L AR N ST I i e . mT i 2 B RE I . B2 3L
2B BRES R R BETT SR R IR oK
WG237 WiFi Module is an embedded wireless network control module with low power consumption and
high cost performance. It can meet the needs of smart grid, building automation, security, smart home,
telemedicine and other Internet of Things applications.

A PAZ O AL BE RS W G237 RN R SR Al 1Mk A6 RISC-V 32 (LS iz A PR S, T Hilf i 5
£F 120 MHz , PCB M#i K%k .
The module core processor WG237 integrates the industry-leading RISC-V 32-bit single-core processor in
the smaller package, with up to 120 MHz support and PCB onboard antenna.

PSR AR HER) IEEE802. 11 big/n Wi, fIKIi#E#E " 5.0(Bluetooth LE): Bluetooth 5. Bluetooth
mesh. FIJ7 AT DU HZ AR LA #9805 7R N 36 2 BE X R BRI Zh E, -t AT UK S ST 0 I 28 42 i 65
The module supports the standard IEEE802.11 b / g / n protocol, with a low-power Bluetooth 5.0 (Bluetooth
LE): Bluetooth 5, Bluetooth mesh. Users can use the module to add Bluetooth distribution network and

networking functions to existing devices, or to build independent network controllers.
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E1 WG237 7= i &/ Figure 1 WG237 Product diagram

2 7= S 4%/ Features

& XH SMD-22 4%/ The SMD-22 package was used
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& 13 PCB K%/ Onboard PCB antenna
& T{Es#JE: 3.3V/ Operating voltage: 3.3V
& T{ERIIRE: -40-85°C/ Working environment temperature: -40-85°C
& NHEESP32-C2 &), RISC-V 32 (A FE#s, F 4= 120MHZz/ Built-in ESP32-C2 chip, RISC-

*

V 32-bit single-core microprocessor, the main frequency up to 120 MHz
® SRAM 272KB (H:+'cacheH 16KB)

® ROM 576KB

i M E Flash 2/ 4MB/ The module is built-in for Flash 2 / 4MB

WIFI
® 7 ¥F IEEE 802. 11 b/g/n 14X/ The IEEE 802.11 b / g / n protocol is supported
o HITIR#, HIEHEE A 72Mbps/ Supports 1T1R mode with data rate up to 72Mbps

® WIFl @2.4 GHz , 37#F WEP/WPA-PSK/WPA2-PSK %455/ WIFI @ 2.4 GHz, with support for
the WEP / WPA-PSK / WPA 2-PSK security mode

® %4/ Frame aggregation (TX/RX A-MPDU , RX A-MSDU)

W

® [KIFEW F 5.0/ Low-power Bluetooth 5.0 (Bluetooth LE) : Bluetooth 5 . Bluetooth mesh

® HE Y ¥/ Rate support: 125Kbps. 500Kbps. 1Mbps. 2Mbps

® | 1%y JE(Advertising Extensions)

® %/ §&(Multiple Advertisement Sets)

® {FiHikF(Channel Selection Algorithm #2)

fifif4/ Hardware

® I fF GPIO*14, SPI*3, UART*2, I12C, 12S, ZI4Miik#:, PWM #ifil#5*6, @ DMA 4,
IREAL KPS, SAR IR/EHE 1 28*5/ Supports GPIO * 14, SP1 * 3, UART * 2, 12C, 12S, IR transceiver,
PWM Controller * 6, Universal DMA Controller, temperature sensor, SAR M/ DC * 5

® 7 FF STA/AP/STA+AP T {E#=. / Supports the STA /AP / STA + AP working mode.

® EM 2% Timing device
- 1x54 {738 F 52 i 2%/1x54-bit universal timer
- 2x B ER 2% 2x watchdog timer
- 1x52 L R4 € i 2%/ 1x52-bit system timer
Y HrfE OTA/ Support for a remote OTA
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3 ¥iZH4E R/ Block Diagram

Espressif's ESPB684 Wi-Fi + Bluetooth® Low Energy SoC

Core System | Wireless MAC and RF
Baseband

Modules having power in specific power modes:
S e

() active, Moderm-sleep, and Light-sleep;

) Almodes

4 5| #4381 Pinout Description
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4.15| iz X /The pin definition

1 PINJHI%E X/Table 1 Definition of the PIN feet

S INo. £ FRIName ik /description
1 GPO GPI0O0, ADC1_CHO0, 32.768 in
2 GP1 GPIO1, ADC1_CH1
E S 8 A ERE: /High level: chip enabled:;
3 EN RSP %M /Low level: chip is off;
T RRELECHIP_EN & 1745 . /Note that the CHIP _ EN pin cannot float
empty.
4 GP2 GPI0O2, ADC1_CH2, FSPIQ
5 GP3 GPIO3, ADC1_CH3
6 GP4 GPI04, MTMS, ADC1 CH4, FSPIHD
7 GP5 GPIO5, MTDI, FSPIWP
3.3V fitHL; AR ARALH b i H R E 500mA LB/
8 VCC 3.3V power supply; the output current of external power supply is
recommended to be above 500mA

9 NC 225 /Impending
10 NC =7 /Impending
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11 NC =7 /Impending
12 GP6 GPIO6, MTCK, FSPICLK
13 GP7 GPIO7, MTDO, FSPID
14 NC =7 /Impending
15 GND FH YR 2 i /Power ground
6 P8 GPIO8 (ERihmHaf) , HEMGRITENER, HAFHERE. /
GPIO 8 (default high level), log information print pin, software needs to set.
17 GP10 GPIO10, FSPICSO
GPIO9 CERiAwmH~F) , BesE M, 1HH;
JRBS: E SRR RS, ARH PR
18 GP9 GPIO 9 (default high level), burn tube feet, use with caution;
When starting: the high level starts normally, and the low level enters the
burning mode
19 GP18 GPIO18
20 NC 2% /Impending
21 RXDO UORXD, GPIO19
22 TXDO UOTXD, GPI020
BRINAT [ 14
WG237 1520 (1 i - T 2 UART &l (TX. RX. CTS. RTS)
GPIO7
GPIO6
WG237 2%
GPIO5
GPIO4

4.2 Strapping & J#l/ Strapping PIN

ESP32-C2 #%1|3L4H =4 Strapping &
The ESP32-C2 series has three Strapping pins.

® GPIOS8
® GPIO9

B A DL B 217 25 “GPIO_STRAPPING i JLANME i strapping F1f .
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The software can read the values of these pin strapping in the register "GPIO _ STRAPPING".
ERAMRERA (LEEAL. RTC B TMEA.. KIEEAL. BIMELE 14 (analog super watchdog)

AL AR BRI A7) 1k A2, Strapping B AN B CE BB R BSERFEIEEAE BB A, B

NU0"EM” T ELORERE PR f5 L B AT

During the system reset of the module (power reset, RTC watchdog reset, undervoltage reset, simulated

super watchdog (analog super watchdog) reset, crystal vibration clock burr detection reset), Strapping pin

samples the level on the pin and stores it in the latch. The latch value is "0" or "1", and keeps it until the

module is off or off.

GPIO9 BRINIERL N HR b o a0 Rz AT AP0 R Bl I R R A B 2 B b T = BRI E
“17,
GPIO9 Default connection internal pull-up. If the pin has no external connection or the connected external
line is in a high impedance state, the latch value is "1".

N Strapping B, %8R AR AR T/ BRI RE, 5 B EHL MCU 1 GPIO 5 #WG237 %
5| b o S A7) Strapping & B HLF
To change the value of Strapping, you can apply the external down / up resistance or the GPIO of the host
MCU to control the Strapping pin level when the WG237 series is reset.

AL, Strapping & VRIS 38 & R L) BEAH [F] o
After resetting and releasing, the Strapping pin has the same function as the ordinary pin.

NC & Strapping & A4 5 SR G S B K2 .
Configuring the detailed boot mode for the Strapping pins, please refer to Table 2.
HE: WAL MeaNEs Eh, ESEFEAE.
Note: Some pins have already been pulled up internally, please refer to the schematic diagram.
& 2 Strapping & JiiI/ Table 2 Strapping Pins

A4 a3 1/ System startup mode 1

N#Ua sh 520/ Download startu
EIPIn | ERik/Default |  SPI i #h#5:/SPI startup mode E .
mode
W L Fi/ The
GPIO8 | FHKTHNO 1
internal pull
W EFi/ The
GPIO9 1 0
internal pull

ARG R REY, ##] ROM Code 1TEI/ Control the ROM Code printing during system startup

“H/Pin | BRi\/Default IJjf¢/Function
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eFuse ) UART_PRINT_CONTROL %

0, EHIEHATED, A% GPIO8 % .

11, # GPIO8 7y 0, EHIIEWATEDN; ¥ GPIO8 Jy 1, LRIATEN.
21, % GPIO8 Jy 0, EHIAITEI; % GPIO8 Jy 1, LHLIEHITHI.,
31, LEATEL, A% GPIO8 #%fil. /

GPIO8 I The UART _ PRINT _ CONTROL of the eFuse is

At 0, the power-on is printed normally, not controlled by GPIOS8.

At 1, if GPIOS8 is 0, print normally; if GPIOS8 is 1, do not print.

At 2, if GPIO8 is 0, do not print; if GPIOS8 is 1, print normally.

At 3, the power-on is not printed, not controlled by GPIO8.
Strapping & Il 1 2 S7I[AURI DR RIS 18] (1) 2 2508 (2% 1 1) Strapping Parameter description of

the establishment time and holding time of the pipe pin (refer to the figure below)

SR ‘
i1/ Explain ¢ /ME/Min.
Parameter
0 CHIP_EN _IH1 g & 32} ]/ establishment time before CHIP_EN 0
ms
power up
1 CHIP_EN _I 1 J5 # £ 4R [5]/ Hold time after CHIP _ EN power 3ms

K2 Box 7 CHIP_EN EHLFTA FHLJS Strapping & R 32 I (8] AT ORAR I [E] o
Figure 2 shows the establishment time and holding time of Strapping pins before and after power of CHIP _
EN.

CHIP_EN

5”;—4' NN pany
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& 2 gL AR EERT [E]/Figure 2: build time and hold time
PiH: 1.GP108=0 H GPI09=0 A r]{fH .
Description: 1. GPIO 8 = 0 and GPIO 9 = 0 is not usable.

5 85 4% /Electrical character

5.1 5%t & KA {H/Absolute maximum rating
i L 2850 B KAUE 4B PT RE R BSOS AR AMESIR . X R R s BUEE, AW S e e & Kt
N A BORBURS FEAR I D REVERRAE I 7] 5 58 75 48 0] e R BIUE 26 18 T P RE 2 FE M AL 4 P P S
Beyond the absolute maximum rating may cause permanent damage to the device. This only emphasizes

the rating and does not involve the functional operation of the device under these or other conditions. Long

exposure to absolute maximum rating conditions may affect module reliability.
5.2 & T/E%/4/Recommended working conditions

#3 T/E444/Table 3 Working conditions

SN
#-5/Symbol 2/ Parameter R;Niﬁ BAETyp | B AfE/Max | BA7/Unit
in
YR [ HL [ /Power pipe foot
vop | REIRE PP 3.0 3.3 3.6 v
voltage
418 LR R £ L FRL IR/ Supply
IVDD current of the external power 0.5 - - A
supply
P4 L i 85°Chix -40 - 85
TA /Environment| 105°C i (&l C
-40 - 105
temperature | /custom made)
Humidity F2E/Humidity - - 85 %RH

5.3 Th¥E/Consumption

F4 $H5sh#E/ Table 4 RF power consumption

St35Th#E/ RF power consumption
TR
IWorking H#iiR/Describe W{E/Peak value (mA)
model
Active (S il TAE/RF % 802 11b, 1Mbps, @21dBm 370
work) 802.11g, 54Mbps, @19dBm 320
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802.11n, HT20, MCS 7, @18dBm 300

RX

802.11b/g/n, HT20 65

PiEH: =6, 3.3V i, TX continues 3\, DC HLJEK & H i e %

Description: room temperature, 3.3V power supply, TX continues mode, DC power supply accuracy of 100

micro-ampere level

% 5 ¥t \/Table 5 Power consumption mode

I /Power
HFBRAIPow H#iid/Describe A E/Typical value
consumption mode
WEFI (Wait-for-Interrupt) 9.4mA
80MHz CPU 4 iz # 1] /The CPU
12.1mA
operates at full speed
Modem-sleep
WEFI (Wait-for-Interrupt) 10.7mA
120MHz CPU 4 j#iz# 1] /The CPU
14.7mA
operates at full speed
Light-sleep 140uA
Deep-sleep 5uA
Power off EN HZ4/EN bring down 1UA

6.1 S /Performance parameter

#6-1: iEf451: 2% Table 6-1: Hardware characteristic parameters

{44/ Hardware features

i/ Module

WG237

KK Antenna type B %, K £:/On-board antenna
H £ /Voltage 3.3V+/-10%
J~F(LxWxH)/ Dimensions
(LWH) 24.0mm*16.0mm*3.1mm
HAt/Other

& /Environment

T £ /Operation temperature: -40°C~85C
4R ¥ /Storage temperature: -40°C~105°C

12/16
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TAE %% /Operation humidity: 10%~90% A~#t45/Noncondensing
174 1 IStorage humidity: 5%~90% A kt4E/Noncondensing

#6-2: WIFI544: 2 %/Table 6-2: WIFI Characteristic Parameters

2.4GHz WIFI }§1%/2.4GHz WIFI feature

To£ bruE/Wireless standards | IEEE 802.11 b/g/n/ax

A Fl/Frequency range 2.400-2.4835GHz

IEEE 802.11b Standard Mode: 1,2,5.5,11Mbps

&% %/ Transmission speed | IEEE 802.11g Standard Mode: 6,9,12,18,24,36,48,54Mbps

IEEE 802.11ax Standard Mode: 72.2Mbps @ HT20(MCS7)

IEEE 802.11b:  -85dBm@ 8% PER
2.4G B RHUE2.4G @8%

reception sensitivity IEEE 802.11g: -76dBm@10% PER

IEEE 802.11n: -73dBm@10% PER(MCS7)

o4k % 4= /Wireless security Support of WEP, WPA, WPA2, WPA3 (Personal and Enterprise modes)

9% W 2% +2dBm/ Emission | IEEE 802.11b: 17dBm
IEEE 802.11g: 14dBm

IEEE 802.11n: 12-14dBm@HT20 MCS7

power of == 2 dBm

TAE#E R/ Work pattern Soft AP/ Station

#6-3: BLE¥} 2%y Table 6-3: BLE Characteristic Parameters

%%/ Parameter % fF/Condition | H/NMMin | $LAYTyp | & K/Max | A7/ Unit
TAES#/ Working frequency 2402 2480 MHz
fE41i# %/ Transmission speed 2 Mbps
R T [Transmitting power -24 +9 +21 dbm

RHEE /Sensibility 97 -100 -100 dBm

7 4 R ~F B/ Module size diagram
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T-r AT — 1 : | S i~ 1 ;
E LY i
1. 5Cmm3y 4 EF:I T: 1.£5mm IF ‘l_ . I
gl (I - - :.'—T—E :
i ‘ s - '
1 i E -
I 'T“ s

k 15 Comd

T_r..
= 24 tmmi

8 4ME =% B #%/ Peripheral reference circuit

BELH 5 AN 20 (e R, Rk, R4, JTAG #:11. UART 21145 SERE N FH B i 1 o
Application circuit diagram connecting the module and peripheral devices (such as power supply, antenna,
reset button, JTAG interface, UART interface, etc.).

GPIOQ gk I, BUkm -, TFHigE AN pesiE A,

T T |
WG237
1 22 WIFITXD
[ GPIOg TXDO0 |27 WIFI[RXD| |
5 6PID1 ROOT20T 1 1 11 11
7| CHP_UP NC 1o

GPIOZ | GPIO18 [T wiFl|GPi0s
GPIO3 BRie 17 T T T
GPIO4  GPIO10

jG—D
GPIOS GPIO8 |-
vee GND ——|||<

RR pp, 10K
Us ES288i
1 2 HAL
L VDD 2 ouT
=== o
ue I

3 B & A/ Figure 3 Application circuit diagram
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EPAD nJ DAANEELRRAR, (H2 IR R RAR 1) GND 7 DASRAG B AF BRI . A SR 184 4 EPAD J2%2
B, 15 0 DR AR B A T B L1
EPAD can not weld the plate, but the GND of the plate can obtain better heat dissipation characteristics. If
you want to weld the EPAD to the plate, make sure the paste is used correctly.

NHRRWG237 HiZH bRt IR S, EN &AL 2590 RC SEiR sk . RC IEW EBUAR =10 kQ ,
C=1uF, (HEMREAE) T ARG f Y50 b s e A2 BB i AL e db AT R %
To ensure the WG237 module, the RC delay circuit should be added at the EN pin. RC is usually
recommended to be R=10kQ and C =1 p F, but the specific value still needs to be adjusted according to

the power switching timing of the module power supply and the power switching reset timing of the module.

9 4 7=t FE#EFE/ Production process recommendation

AW (T

aREN
meaaE

SR

WiEITE

El5 Bl e ba iR EEIFigure 5 Standard temperature of reflux welding
B X: EE: 25~1507C; Kf[E]: 60~90Fp 2 [0]; REZIEHI/E 1~3°C/ISZIH .
Heating area: temperature: 25~150°C; time: between 60~90 seconds; the slope is controlled between 1~3
T1/8S.
FRERX : JE: 150C~200°C ; Hfa): 60- 120802 [fl;
Preheated constant temperature zone: temperature: 150°C ~200°C; time: between 60-120 seconds;
BIFEEX: EE: >217°C; Wf[A]: 60~90F0Z[f; WAL 235°C~250C, [ 30-70%0.
Return welding zone: temperature:> 217°C; time: between 60-90 seconds; peak temperature: 235C -250

‘C, time: 30-70 seconds.
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A H X HE: EBEEE~180C; FIFETE -1~-5C/IS ZIH.
Cooling zone: Temperature: peak temperature ~180°C; slope between-1 and-5C / S.
JERL: BN A SRR

Welder: tin silver copper alloy lead-free solder.

10 i 312 B./Order information

#1°5/Model FLASH REFKAAntenna type Operation temperature
WG237-P 2M M # K £:/On-board antenna -40°C-85C
WG237-N4P 4M W3 K £:/0On-board antenna -40°C-85°C

vE: B TAEREYE B A 2 d]: -40°C-105C

Note: The module operating temperature range can be customized: -40°C -105°C

11 Bx & 5 R/Contact information

Skylab M&C Technology Co., Ltd.

HYIH R TAUEHEARFRAF
Huhik: GRDNT Je HeIX e A8 TV 2R A S R Tl [ O#) 5 61%

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

HL1%: 86-755 8340 8210 (Sales Support)
H11%: 86-755 8340 8510 (Technical Support)
f& H.: 86-755-8340 8560

44 : technicalsupport@skylab.com.cn

M3t : www.skylab.com.cn  www.skylabmodule.com
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