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1. General Description

The SKW92B module integrates a 1T1R
802.11n Wi-Fi radio, a 580MHz MIPS CPU,
1-port fast Ethernet PHY, USB2.0 host,
12C/PCM and multiple slow 10s.

The module provides two operation modes —
loT gateway mode and loT device mode. In loT
gateway mode, the high performance USB2.0
allows SKW92B to add 3G/LTE modem
support or add a H.264 ISP for wireless IP
camera. For the loT device mode, the module
supports eMMC, SD-XC and USB2.0. In loT
device mode, it further supports PWM, SPI
slave, 3rd UART and more GPIOs. For loT
gateway, it can connect to touch panel and
BLE, Zigbee/Z-wave and sub-1G RF for smart
home control.

2. Applications

+ |oT (internet of things)
+ 3G/4G WiFi Router

+ USB WiFi Camera

¢ Building Automation

¢+ Home Automation

¢+ Smart Home Gateway
¢ Smart Lighting

¢ Smart Plug

¢ Industry Control
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Figure 1: SKW92B Top View

3. Features

¢ Compliant to IEEE 802.11b/g/n.

+ 1T1R 2.4GHz with support for a 150Mbps
PHY data rate.

¢+ DDR2 memory up to 512Mb.

¢ Flash memory up to 128Mb.

¢ 4 LAN ports and 1 WAN port.

+ Support USB 2.0 slave device for USB disk
and USB 3G/4G dongle and USB camera.

¢ 24 STA-Proxy.

¢ Support interface: SD-XC, 12C, PCM,
12S(192K/24bits), PWM, SPI slave, UART lite,
GPIO.

+ Security: WEP64/128, TKIP, AES, WPA,
WPA2, WAPI.

¢ Support 0T gateway mode and loT device
mode .

+ RoHS compliance meets
environment-friendly requirement.

+Conform to FCC/CE/IC/RoHS certification
standards.

¢ 40.5mm(L) x 25mm(W) x 3.0mm(H)
dimension.
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4. Application Block Diagram

3.3vDC

Antenna | 3VART/1USE |
\x_ _,/ Interface Signals

15PI/15D

I

Interface Signals
112C/1125

L- .

Interface Signals
TWAN/4LAN

i

Interface Signals

Figure 2: SKW92B Block Diagram

5. Interfaces

USB
The USB interface support USB slave devices for USB disk and USB 3G/4G dongle and USB
camera.

12C
SKW92B Pin Number Pin Name GPI10(2'b01) 12C(2'b00)
46 12C_SD GPIO#05 12C_SD
47 I2C_CLK GPI0#04 I2C_CLK

Table5-1: 12C pin share scheme
Note: Controlled by I2C_MODE register
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SD-XC/eMMC

SKW92B Pin Number | Pin Name(4'b0000) | GPIO(2'b01) | SD(2'b00) eMMC(2'b00)
24 LAN_PORT4_TX- GPIO#29 SD_D2 eMMC_D3
23 LAN_PORT4_TX+ GPIO#28 SD_D3 eMMC_CMD
22 LAN_PORT4_RX- GPIO#27 SD_CMD eMMC_D2
21 LAN_PORT4_RX+ GPIO#26 SD_CLK eMMC_CLK
16 LAN_PORT3_RX- GPIO#25 SD_D0 eMMC_DO
15 LAN_PORT3_RX+ GPIO#24 SD_D1 eMMC_D1
14 LAN_PORT3_TX- GPIO#23 SD_CD eMMC_CD
13 LAN_PORT3_TX+ GPIO#22 SD_WP eMMC_WP

Table5-2: SD-XC/eMMC pin share scheme

Note: Controlled by the EPHY_APGIO_AIO_EN[4:1] and SD_MODE register

12S(192K/24bits)

SKW92B Pin Number Pin Name GPIO(2'b01) | 12S(2'b00) PCM(2'b10)
44 12S_CLK GPIO#03 12S_CLK PCMFS
42 12S_WS GPIO#02 12S_WS PCMCLK
43 12S_SDO GPIO#01 12S_SDO PCMDTX
41 12S_SDI GPIO#0 12S_SDI PCMDRX

Table5-3: 12S/PCM pin share scheme

Note: Controlled by I12S_MODE register
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Figure 3: 12S Timing
Symbol Description Min Max Unit
t 12S_IS Setup Time for 12S input(data & WS) 3.5 ns
t 12S_IH Hold Time for 12S input(data & WS) 0.5 ns
t 12S_OVLD 12S_CLK to 12S output(data & WS) valid 2.5 10 ns

Table5-4: 12S Interface Diagram Key
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Figure 4: PCM Timing
Symbol Description Min Max Unit
t PCM_IS Setup Time for PCM input to PCM_CLK fall 3.5 ns
t PCM_IH Hold Time for PCM input to PCM_CLK fall 1.0 ns
t PCM_OVLD PCM_CLK to PCM output valid 10.0 35.0 ns
Table5-5: PCM Interface Diagram Key
PWM
SKW92B Pin Number Pin Name GPIO PWM Pin Share
10 LAN_PORT2_RX- GPIO#19 PWM1 SD_D6
9 LAN_PORT2_RX+ GPIO#18 PWMO SD_D7

Table5-6: PWM pin share scheme
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SPI slave
SKW92B Pin Number | Pin Name(4'b0000) | GPIO(2'b01) | SPIS(2'b00) 2'b11
8 LAN PORT1 RX- GPIO#17 SPIS MOSI UART RXD2
7 LAN PORT1 RX+ GPIO#16 SPIS MISO UART TXD2
6 LAN PORT1 TX- GPIO#15 SPIS CLK PWM CH1
5 LAN PORT1 TX+ GPIO#14 SPIS CS PWM CHO
Table5-7: SPIS pin share scheme
Note: Controlled by the EPHY_APGIO_AIO_EN[4:1] and SPIS_MODE register
UARTS lite
The module support 3UART:
SKW92B Pin Number Pin Name GPIO UART Pin Share
25 UART RXDO GPIO#13 | UARTO RXD UARTO(For
26 UART_TXDO GPIO#12 | UARTO_TXD Debug)
38 UART RXD1 GPIO#46 | UART1 RXD PWM_ CH1
37 UART TXD1 GPIO#45 | UART1 TXD PWM CHO
12 LAN PORT2 TX- GPIO#21 | UART2 RXD | PWM CH3/SD D4
11 LAN PORT2 TX+ GPIO#20 | UART2 TXD | PWM _CH2/SD D5

Table5-8: UART pin share scheme

GPIO

SKW92B Pin Number GPIO Description Share function
38 GPIO#46 Uart1 RXD UART1
37 GPIO#45 Uart1 TXD
36 GPIO#44 WLED N Wireless LED
35 GPIO#43 PO LED
34 GPIO#42 P1 LED Port LED
33 GPIO#41 P2 LED
32 GPIO#40 P3 LED

8/18
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39 GPIO#38 WDT RST N WPS/Factory Setting
GPIO#37 WPS LED WPS LED

12 GPIO#21 MDI_TN_P2 UART?2

11 GPIO#20 MDI_TP_P2

10 GPIO#19 MDI_RN_P2 PWM1
GPIO#18 MDI_RP_P2

25 GPIO#13 UARTO_RXD Uart0(For Debug)
26 GPIO#12 UARTO_TXD

48 GPIO#11 GPIOO GPIO0

46 GPIO#05 12C_SD I2C

47 GPIO#04 12C_CLK
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Table5-9: GPIO pin share scheme

WAN/LAN

In loT gateway mode, the module integrates 5-port 10/100Mbps fast Ethernet switches; in loT
device mode, the module integrates 1-port 10/100Mbps fast Ethernet switch.

6. Module Specifications

Hardware Features
Model SKW92B
Antenna Type IPEX

Chipset solution
Voltage 3.3V+5%
Dimension(LxWxH) | 40.5mm*25.0mm*3.0mm

Wireless Features
Wireless Standards | IEEE 802.11b/g/n

Frequency Range | 2412MHz---2462MHz
IEEE 802.11b : 1,2,5.5,11Mbps
IEEE 802.11g :6,9,12,18,24,36,48,54Mbps

Data Rates
IEEE 802.11n: MCS0--MCS7 @ HT20
MCS0--MCS7 @ HT40
HT40 MCS7: -70dBm@10% PER(MCS7)
. _ 0
Receiver Sensitivity HT20 MCS7 : 73dBm@10% PER(MCS7)
54M: -77dBm@10% PER
11M: -89dBm@ 8% PER
Modulation DSSS (DBPSK, DQPSK, CCK)
Technique

OFDM (BPSK, QPSK, 16-QAM, 64-QAM)
Wireless Security | WPA/WPA2, WEP, TKIP and AES, WPS2.0, WAPI

IEEE 802.11n: 17.79dBm @HT20/40 MCS7
Transmit Power | |EEE 802.11g: 18.26dBm @54MHz
IEEE 802.11b: 18.99dBm @11MHz
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Work Mode

loT Gateway/loT Device

Others

Certification RoHS

Environment

Operating Temperature: -20°C~55°C

Storage Temperature: -40°C~125°C

Operating Humidity: 10%~90% non-condensing

Storage Humidity: 5%~90% non-condensing

7. Module Pinout and Pin Description

Module Pinout:

Figure 5: SKW92B Pin Package

Pin Description:

Pin No. Pin name Description Remark

1 WAN_PORT_RX+ | WAN port WAN_RX+
2 WAN_PORT_RX- | WAN port WAN_RX-
3 WAN_PORT_TX+ | WAN port WAN_TX+
4 WAN_PORT_TX- | WAN port WAN_TX-

11/18
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5 LAN_PORT1_TX+ | Ethernet port1 SPIS_CS / GPIO#14 / PWMO

6 LAN_PORT1_TX- | Ethernet port1 SPIS_CLK / GPIO#15 / PWM1

7 LAN_PORT1_RX+ | Ethernet port1 SPIS_MISO / GPIO#16 /

8 LAN_PORT1_RX- | Ethernet port1 SPIS_MOSI / GPIO#17 /

9 LAN_PORT2_RX+ | Ethernet port2 GPIO#18 / PWMO / SD_D7

10 LAN_PORT2_RX- | Ethernet port2 GPIO#19 / PWM1 / SD_D6

11 LAN_PORT2_TX+ | Ethernet port2 GPIO#20 / PWM2 /

12 LAN_PORT2_TX- | Ethernet port2 GPIO#21 / PWM3 /

13 LAN_PORT3_TX+ | Ethernet port3 SD_WP / GPIO#22

14 LAN_PORT3 TX- | Ethernet port3 SD_CD / GPIO#23

15 LAN_PORT3 RX+ | Ethernet port3 SD_D1/ GPIO#24

16 LAN_PORT3_RX- | Ethernet port3 SD_DO0 / GPIO#25

17 GND Ground GND

18 USB+ USB data pin Data+ USB D+

19 USB- USB data pin Data- USB _D-

20 GND Ground GND

21 LAN_PORT4_RX+ | Ethernet port4 SD_CLK/ GPIO#26

22 LAN_PORT4_RX- | Ethernet port4 SD_CMD/ GPIO#27

23 LAN_PORT4_TX+ | Ethernet port4 SD_D3 / GPI1O#28

24 LAN_PORT4 _TX- | Ethernet port4 SD_D2 / GPIO#29

25 UART_RXDO UARTO only for debug UARTO_RX/ GPIO#13

26 UART_TXDO UARTO only for debug UARTO _TX/ GPIO#12/ O,

27 GND Ground GND

28 3.3VD 3.3V.input 1000mA +3.3V

29 3.3vD 3.3V input 1000mA +3.3V

30 GND Ground GND

31 P4 _LED LAN_PORT4_LED P4 LED_N / GPIO#39

32 P3_LED LAN_PORT3_LED P3_LED_N / GPIO#40

33 P2 LED LAN_PORT2_LED P2 LED_N /GPIO#41
12/18 SKW92B-DA-001,A/1
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34 P1_LED LAN_PORT1_LED P1_LED_N/ GPIO#42

35 PO_LED WAN_PORT_LED PO_LED_N / GPIO#43

36 WLED_N Wireless LED WLED_N / GPIO#44

37 UART_TXD1 UART1 Serial Data UART1_TXD / GPIO#45/ O,
38 UART_RXD1 UART 1 Serial Data UART1_RXD / GPIO#46
39 WDT_RST_N WPS/Factory WDT_RST_N /12S_MCLK/
40 WPS_LED WPS_LED WPS_LED_N / GPIO#37
41 12S_DI I2S data input 12S_SDI/GPIO#0/PCMDRX
42 12S_WS 12S word select 12S_WS/GPIO#2/PCMCLK
43 12S_DO I2S data output 12S_SDO

44 12S_CLK 12S clock 12S_CLK/GPIO#3/PCMFS
45 HW_RESET Power on reset HW_RESET_N#

46 12C_SD I2C Data 12C_SDA(PU 2K2) / GPIO#5
47 12C_SCLK 12C clock 12C_SCL(PU 2K2) /GPIO#4
48 GPIOO General Purpose 1/0 POWER_ON# / GPIO#11/IPD

8. PCB Footprint and Dimensions

13/18
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Figure 6: SKW92B Recommend PCB Footprint

SKW92B-DA-001,A/1



SKYLAB

Simplify Your System

Skylab M&C Technology Co., Ltd

802.11b/g/n 10T

WLAN Module Datasheet
Model SKW92B

9. Electrical Characteristics

a) Absolute Maximum Ratings

Parameter Condition Min Typ. Max. Unit
Storage temperature range -40 125 °C
ESD Protection VESD / 2000 Vv
Supply voltage VDD_3.3V 0 3.6 Vv
Voltage on any I/O pin -0.3 3.63 \
Table9-1: Absolute Maximum Ratings
b) Recommended Operation Ratings
Parameter Symbol | Minimum | Typical | Maximum Unit
Extended temp. TA -20 55 °C
Power Supply VDD 33V | 3.14 3.3 3.46 \Y
Input Low Voltage VIL -0.3 0.8 V
Input High Voltage VIH 2 3.63 V
Table9-2: Operating Conditions
c) Measurement Conditions
System state Current (Typ.)@3.3V | Current (Max.)@3.3V
Standby 160 mA
Transmit (2.4g; +15dBm @ TX HT20 260 mA
Transmit (2.4g; +18 dBm @ 11b 11Mbps.) 400 mA 500 mA

Table9-3: Power Consumption in Different States

14/18
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10. Manufacturing Process Recommendations

Ty 245 °C to 260 °C max.30 seconds

ﬂ ¥ A ko—Tc 6°C
Max. Ramp Up Rate = 3°Cls
Max. Ramp Down Rate = 6°Cls
- ¥ 217 °C
— L
= 1
4; 60-150 seconds
w 200 °C
L4} ]
Q.
= 150 °C
© ts »
- 60-120 seconds
25
e Time 25°C to Peak %
8 minutes max. Time —

Figure 7: SKW92BTypical Lead-free Soldering Profile

Note : The final soldering temperature chosen at the factory depends on additional external factors
like choice of soldering paste ,size thickness and properties of the baseboard ,etc. Exceeding the
maximum soldering temperature in the recommended soldering profile may permanently damage
the module.

11. Ordering Information

Module No. Antenna Connector Type SPI Flash Size
SKW92B_8 IPEX Connector 8M Bytes
SKW92B_16 IPEX Connector 16M Bytes

15/18 SKW92B-DA-001,A/1
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12. Contact Information
Skylab M&C Technology Co., Ltd.

RITRITUEERBRLA

Address: 6/F, Building 9, Lijincheng park, Gongye East Rd, Longhua St,
Longhua District, Shenzhen 518109, China

Phone: 86-755 8340 8210 ( Sales Support )

Phone: 86-755 8340 8510 ( Technical Support )

Fax: 86-755-8340 8560

E-Mail: sales1@skylab.com.cn

Website: www.skylab.com.cn www.skylabmodule.com

Herby, Skylab M&C Technology Co., Ltd declares that this WIFI Module, SKW92B is in
compliance with the essential requirements and

other relevant provisions of Directive 2014/53/EU. In accordance with Article 10(2) and
Article 10(10), this product allowed to be used in all EU member states.

Use the WIFI Module in the environment with the temperature between 0°C and 70°C.

Operation Frequency: 2412MHz~2472MHz (802.11b/802.11g/802.11n(HT20))

2422MHz~2462MHz (802.11n(HT40))
Max output power: 0.053W
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DECLARATION OF CONFORMITY

| hereby daclare that the product

Product:

Product Mame: WIF| Module
Model: SKWI2B

Brand Mame: SKYLAB
Hardware Vearsion: 04
Softwara Version: Aug 28 2017
Accessories:

Antenna Information:
Model: N2420D3

Gain: OdBi

Manufacturer: Airgain, Inc.

[Mare of produsl, Lpe o imadel, bateh or sarial aumbar)

satisfies all the technical regulations applicable to the product within the scope of Coundil
Diractives 2014/53/EU, 2014/35/EL and 2014/30/EW:and declare that the same application has not
been lodged with any ather notified body.

EM G2368-1 201441 1: 2017

EM 62311:2020

ETSI EM 300 328 V2.2.2 (2018-07)
ETSI EM 301 489-17 WV3.2.4 (2020-09)
ETSI EM 301 489-1 W2.2.3 (2018-11)

[Titleqs) of regulations, standards, ete.)
All essential radio test suites have been carried out.

NOTIFIED BODY: MICOM Labs Inc
- Address:

575 Boulder Court,
Pleazanton, Califemia94566
SA

ldentification Number: 2280

MANUFACTURER or AUTHORISED REPRESENTATIVE:
- Address:

Shylab MA&C Technology Co., Lid
B/F, Building9, Lijincheng park, Gongye East Road, Longhua 3t Longhua District, Shenzhen,
Guangdong, 518109 China

This declaration is issued under the sole responsibility of the manufacturer and, il applicable, his authorisad
reprasantative.

Point of contact:
Sam Chen +B60755-83408210/ +B60755-83408560

{Name, telephone and fax numbar)

2021-03-12 _SG(M W .

(Flace, date of isgUep (Sgnature)

Sam Chen, Manager

{Name and tilhe in block lefiers)
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FCC Statement

FCC standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247 External antenna with gain
0dBi

Changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment.

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 inaccordance 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 tuming the
equipment off and on, the user is encouraged to try to correct the interference by one or more ofthe
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 receiveris
connected.

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

This device complies with part 15 ofthe 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.

RF Exposure Compliance:

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

Motice to OEM integrator

Ifthe FCC 1D is not visible when the module is installed inside another device, then the outside of
the device into which the module is fnstalled must also display a label referring to the enclosed
module. The end product shall haves the words “Contains Transmitter Module FCC 1D:
2ACOE-SKW92B".

The device must be professionally installed.

The intended use is generally not for the general public. It is generally for industry/commercial use.
The connector is within the transmitter enclosure and can only be accessed by disassembly of the
transmitter that is not normally required.

The user has no access to the connector.

Installation must be controlled. Installation requires special training.

Any company of the host device which installs this modular with unlimited modular approval should
perform the test of radiated & conducted emission and spunous emission, etc. according to FCC
part 15C: 15.247 and15.209 & 15.207, 158 Class B requirement, only ifthe tests result comply with
FCC part 15C: 15247 and 15.209 & 15.207, 15B Class B requirement, then the host can be sole
legally.

When the module is installed inside another device, the user manual of the hose contain below

1) This device may not cause harmful interference.

2) This device must accept any interference received, including interference that may cause
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