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1 Product Introduction

1.1 Product overview
WL-R220 4G/3G OpenWrt industrial router is the internet of thing mobile broadband
router and a machine to machine (M2M) industrial cellular router, which can optional
works on 4G/3G cellular network to provide reliable, secure and high speed wireless
connectivity. It is powerful and programmable industrial mobile router with high
performance and harden casing design for remote management, telemetry, condition
monitoring, CCTV, ATMs, vending machine and other M2M applications.

WLINK WL-R220 4G/3G OpenWrt industrial router is based on the OpenWrt trunk system,
which is configured using a web interface (LuCI). Customers can be allowed to customize
WL-R220 series router to fit any application from the selection and configuration by
WLINK provided . It’ll be used for anything that an embedded Linux system can be used
for, including functions as SNMP, SSH, VPN, traffic-shaping system, and so on.

1.2 Model Introduction
WLINK industrial grade router OpenWrt Series have single module / single SIM card,
single module / double SIM card, double module / double SIM card design, support
multi-band frequency WCDMA, HSPA+,4G FDD/TDD etc., mobile wide-band, backward
compatibility with GPRS、EDGE、CDMA 1x, etc., mobile narrow-band, optional built-in
Wi-Fi module to build WLAN network, optional GPS module Expansion positioning
function, to suit different requirement and different network environment of different
operators, our OpenWrt Series router have many available models for option, please
consult WLINK sales manager for details.
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1.3 Typical Application Diagram
WLINK 4G/3G Router are widely used in Telecom, economic, advertisement, traffic,
environment protection business area.

For example, in economic area, WL-R220 OpenWrt Series Router connect server by IPSec &
GRE to ensure data security, tiny design makes it easily installed into ATM machine. All these
technology ensure safe and reliable data transmission, and minimize the probability of
network disconnection, and maximize the usability of economic business like ATM,
POS .etc.
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Figure 1-1 Network Topology

1.4 Hardware Features
 CPU: Atheros AR9344, 533MHz

 SPI Nor Flash - 16MB

 NAND Flash 128MB

 DDR2：16Bit 64MB

 Mini PCIe Adapter USB2.0 3G/4G Module, 4G/HSPA+/WCDMA module

optional

 2*USIM Slots

 2*LAN, 1*WAN

 RS232/RS485 Optional

 Reset Button

 Embedded watchdog

 Wi-Fi：IEEE 802.11n 300Mbps

 2*DI, 1*DO
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2 Hardware Installation

This chapter is mainly for installation introduction, there would be some difference
between the scheme and real object. But the difference won’t have any influence to
products performance.

2.1 Panel

Table 2-1 WL-R220 Structure

WLINK Tech. WL-R220 OpenWrt Router

Front

Top

There are difference on Antenna interface and indicator light for the device with
extended GPS features.
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Table 2-2 Router Interface

Port Instruction Remark

USIM Plug type SIM Slot, support 1.8/3V/5V automatic
detection.

Main 3G/LTE antenna, SMA connector, 50Ω.

Aux/GPS Optional for LTE MIMO antenna or GPS
antenna ,SMA connector, 50Ω.

Wi-Fi1 Wi-Fi antenna, SMA connector,

Wi-Fi2 Wi-Fi antenna, SMA connector, Wi-Fi MIMO

LAN1 10/100Base-TX，MDI/MDIX self-adaption.

LAN2 10/100Base-TX，MDI/MDIX self-adaption.

WAN 10/100Base-TX，MDI/MDIX self-adaption.

Reset Reset button,(press on button at least 5 seconds)

PWR Power connector 5~32V DC

I/O I/O1 and I/O2 is digital input, and I/O3 is digital
output.

2.2 Dimension
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2.3 How to Install
2.3.1 SIM/UIM card install
If use dual SIM/UIM card router, you need insert dual SIM before configure it. After
inserting, please follow below steps to connect the router.

Before connecting, please disconnect any power resource of router

2.3.2 Ethernet Cable Connection
Use an Ethernet cable to connect the cellular Router with computer directly, or transit by a
switch.

2.3.3 Serial Port Connection
If you want to connect the router via serial port to laptop or other devices, you should
prepare a serial port or RJ45 cable, this cable is optional available from WLINK. One end
connect to computer serial port, the other end connects to the console port of the router

Before connecting, please disconnect any power resource.

2.3.4 Power Supply
In order to get high reliability, WLINK OpenWrt Series Router power adapt supports wide
voltage input range from +5V to +36VDC, support hot plug and complex application
environment.

2.3.5 Review
After insert the SIM/UIM card and connect Ethernet cable and antenna, connect power
supply adaptor or power cable.

Please connect the antenna before power on, otherwise the signal maybe poor
because of impedance mismatching.

Notice:

Step 1 Check the antenna connection.

Step 2 Check SIM/UIM card, confirm SIM/UIM card is available.

Step 3 Power on the industrial Router

----END
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3 OpenWrt Instruction

3.1 GPIO and LED Indicators
GPIO Indication Description

GPIO_0 Output GPIO_0_out Digit signal output

GPIO_1 Input GPIO_1_in Digit signal input check: High level as default

GPIO_2 Input GPIO_2_in Digit input check: High level as default

GPIO_3 Output SIM_Choose SIM control：Low level for SIM1, and high level

for SIM2. Low level as default for SIM available.

GPIO_4 Output Signal Watchdog heartbeat check: 500ms pulse signal

GPIO_11 Output Error_LED Error LED indication: Not find 3G/4G module or

SIM card. LED on at low level and LED off at

high level.

GPIO_12 Output

module_PWR_Contro

l

4G/3G module power control: Low level mode

enable power for module. High level mode

disable power for module.

Note: reset module when module is abnormal.

GPIO_13 Output

2G_WLAN_LED

Wi-Fi LED indication. On at low level and off at

high level.

GPIO_14 Output Net_1_LED 3G/4G signal strength indication(weak): On at

low level and off at high level.

GPIO_15 Output Net_2_LED 3G/4G signal strength indication(Normal): On at
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low level and off at high level.

GPIO_16 Output Net_3_LED 3G/4G signal strength indication(good): On at

low level and off at high level.

GPIO_17 Input Reset Button WDS as default with high level as default.

When GPIO17 detects constant low level more

than 5sec, the router will reset to default setting.

GPIO_18 Output Internet_LED WAN ACT LED. Light on for Low level and light

off for high level.

GPIO_19 Output LED_LINK_1 LAN1 ACT LED. Light on for low level and light

off for high level.

GPIO_20 Output LED_LINK_2 LAN2 ACT LED. Light on for low level and light

off for high level.

GPIO_21 Output LED_LINK_3 LAN3 ACT LED. Light on for low level and light

off for high level.

GPIO_22 Output

PA_PWR_Control

Wi-Fi PA Power Control. High level to disable

and low level to enable. If no need Wi-Fi

feature, suggest turn off the Wi-Fi power to

reduce power consumption.

Function Description.

1) GPIO 0~3. Disabled as default. It need to be disabled JTAG and enabled

GPIO 0~3.

2) GPIO11. Error LED Indication. If the 3G/4G module or SIM card is not

detected, the LED will indicate the router can’t connect cellular network.

3) GPIO12. The GPIO12 will control 3G/4G module power. The power is turn

on as default, and the default value is 0（low level).

If dial-up is failed after several times or module status is abnormal, it need to

restart 3G/4G module. It will reset 3G/4G module when GPIO12 outputs high level for
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3 seconds first and then pull low this level.

4) GPIO14. This GPIO is multiplexed. It is blinking when dial-up. After 3G/4G is

online, it will be constant light. Meanwhile, it also indicates the signal value is less

than or equal to12.

When signal value >12 and <=18, the GPIO14 will be constant light with GPIO15

together, it indicates the signal is normal.

When signal value >18, GPIO14 will be constant light with GPIO15 and GPIO16

together, it indicates signal is good.

5) GPIO17. WPS as default. When GPIO17 detects constant low level more

than 5sec, the router will reset to default setting.

3.2 Interface(8PINs) indication
The RS232 port is used to debugging OpenWrt.

Pin Indication Note

1 V+ Vin+ (Nonpolar）
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2 V- Vin- (Nonpolar）

3 GND GND

4 PC_RXD/485-B RX

5 PC_TXD/485-A TX

6 Digital_IN_1 Digital Input (I/O1)

7 Digital_IN_2 Digital Input (I/O2)

8 Digital_Output Digital Output I/O

1) Serial Port Connection

PINs DB9(Female)

PINs DB9(Female)

V+
V-

GND ---- 5
RX ---- 2
TX ---- 3
DI-1
DI-2
DI-3

Serial port properties
Properties Note

Baud rate 115200bps
Data bits 8
Stop bits 1
Parity bits none
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Flow control none

2) Serial Port Schematic Diagram

3) RS485 Schematic Diagram

The baud rate should be configured less than 57600bps when serial port is RS485.

4) GPIO DI Schematic Diagram

External 3.3V for voltage pull as default and GPIO_1 for 0 as The vacancy situation.
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5) GPIO DO Schematic Diagram

When GPIO_0 output high level, external detection for low level.

When GPIO_0 output low level, external detection for high level 3.3v.

3.3 OpenWrt Configuration

3.3.1 OpenWrt Source Code Libraries

svn co svn://svn.openwrt.org/openwrt/trunk

3.3.2 OpenWrt Edit Tool

Make menuconfig
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3.3.2.1 USB Support
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3.3.2.1 Network Support

3.3.2.3 LuCI
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3.3.2.4 Network
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3.3.2.5 Utilities
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3.3.3 Firmware Upgrade
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3.4 VLAN Configuration
1) LAN1 is LAN port and LAN2 is WAN port as default in OpenWrt.

2) Modify LAN setting as below.
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3.5 GPIO Debugging
1) GPIO definition in the DB120 OpenWrt as below.

2) Modify LED indication in GUI

3.6 4G/3G dial-up

3.6.1 4G/3G PPP Dial-up Setting
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1) Huawei MU709s/ME909s-120/ME909s-821/MU609modem interface for ttyUSB0 and

AT command interface for ttyUSB2.

2) SLM630 modem interface for ttyUSB2 and AT command interface for ttyUSB1.

3) ME3630/ZM8620 modem interface for ttyUSB1 and AT command interface for ttyUSB2.

Note: Different 4G/3G module with different interface in Linux OS.

3.6.2 4G/3G ECM/DHCP Dial-up Setting
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En

ter OpenWRT console via serial port, then implement AT commands.

Run the command ls /dev/ttyUSB* to query the device file names of Huawei modules'

ports (such as the Modem and Debugging ports)

1) EM909s-821/ ME909s-120 ECM dial-up

ME909s-821/ ME909s-120 modem interface for ttyUSB0 and AT command interface for

ttyUSB2.

Note: ifconfig usb0 up before dial-up

 Format

Chat –t 3 –e '' 'AT Command' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

 Connect 4G network

chat -t 3 -e '' 'AT\^NDISDUP=1,1,"3GNET"' OK >> / dev/ttyUSB2 <

/dev/ttyUSB2

 Disconnect 4G network

chat -t 3 -e '' 'AT\^NDISDUP=1,0' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

Note: AT command format as below.



WL- R220 OpenWrt Router Quickstart

www.wlink-tech.com 27

AT^NDISDUP=1,1,"<APN>","<Username>","<Password>",<Auth-type>

 Check 4G Register status

 Check current network

 Check signal strength

2) SLM630 ECM Dial-up

SLM630 modem interface for ttyUSB2 and AT command interface for ttyUSB1.

Note: ifconfig usb0 up before dial-up

 Format

Chat –t 3 –e '' 'AT Command' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

 Connect 4G network

chat -t 3 -e '' 'AT\^NDISDUP=1,1,"3GNET"' OK >> / dev/ttyUSB1 <

/dev/ttyUSB1

 Disconnect 4G network

chat -t 3 -e '' 'AT\^NDISDUP=1,0' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

Note: AT command format as below.

AT^NDISDUP=1,1,"<APN>","<Username>","<Password>",<Auth-type>

 Check 4G Register status

chat -t 3 -e '' 'AT+PSRAT?' OK >> /dev/ttyUSB1 < /dev/ttyUSB1
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3) ME3630/ZM8620 ECM Dial-up

ME3630/ZM8620 modem interface for ttyUSB1 and AT command interface for ttyUSB2.

Note: ifconfig usb0 up before dial-up

 Connect 4G network

chat -t 3 -e '' 'AT+ZECMCALL=1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

 Check 4G Register status

chat -t 3 -e '' 'AT+ZCURAT?' OK >> /dev/ttyUSB1 < /dev/ttyUSB2

3.6.3 Overview Status

 PPP dial-up status

 DHCP dial-up status
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1.1 GPS Debugging

1.1.1 Huawei ME909/MU609

chat -t 3 -e '' 'AT\^WPDST=1' OK >> /dev/ttyUSB0 < /dev/ttyUSB0

chat -t 3 -e '' 'AT\^WPDGP' OK >> /dev/ttyUSB0 < /dev/ttyUSB0

cat /dev/ttyUSB3

Note: Huawei ME909u-521/523 AT interface for ttyUSB2

1.1.2 Forge SLM630

chat -t 3 -e '' 'AT+FGGPSINIT' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

chat -t 3 -e '' 'AT+FGGPSMODE=0,0,1,6,0' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

chat -t 3 -e '' 'AT+FGGPSRUN' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

cat /dev/ttyUSB3

Note: implement reset command before reboot router as below

chat -t 3 -e '' 'AT+RESET' OK >> /dev/ttyUSB1 < /dev/ttyUSB1

1.1.3 Qualtel EC20/EC25

chat -t 3 -e '' 'AT+QGPS=1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

cat /dev/ttyUSB1

1.1.4 SIMCOM 7100E

chat -t 3 -e '' 'AT+CGPS=1,1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

cat /dev/ttyUSB1

1.1.5 ZTE ME3630

chat -t 3 -e '' 'at+zginit' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgmode=3' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgfixrate=2,5' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgqos=50,100' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgrun=1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgpsr=1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

chat -t 3 -e '' 'at+zgmeasure=1' OK >> /dev/ttyUSB2 < /dev/ttyUSB2

cat /dev/ttyUSB2
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1.2 NAND Flash

1.2.1 Edit Driver and BI Tool

~/openwrt/trunk/target/linux/ar71xx/generic/config-default:

CONFIG_CMDLINE="rootfstype=squashfs,jffs2 noinitrd"

# CONFIG_IP17XX_PHY is not set

# CONFIG_MARVELL_PHY is not set

# CONFIG_MICREL_PHY is not set

# CONFIG_MTD_CFI is not set

CONFIG_MTD_CFI_I2=y

CONFIG_MTD_M25P80=y

CONFIG_MTD_MAP_BANK_WIDTH_1=y

CONFIG_MTD_MAP_BANK_WIDTH_4=y

# CONFIG_MTD_MYLOADER_PARTS is not set

CONFIG_MTD_NAND=y

CONFIG_MTD_NAND_AR934X=y

CONFIG_MTD_NAND_AR934X_HW_ECC=y

CONFIG_MTD_NAND_ECC=y

CONFIG_MTD_NAND_ECC_BCH=y

# CONFIG_MTD_REDBOOT_PARTS is not set

# CONFIG_MTD_SM_COMMON is not set

# CONFIG_MTD_SPLIT_SEAMA_FW is not set

# CONFIG_MTD_TPLINK_PARTS is not set

CONFIG_MTD_UBI=y

CONFIG_MTD_UBI_BEB_LIMIT=20

CONFIG_MTD_UBI_BLOCK=y

# CONFIG_MTD_UBI_FASTMAP is not set
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# CONFIG_MTD_UBI_GLUEBI is not set

CONFIG_MTD_UBI_WL_THRESHOLD=4096

# CONFIG_RTL8306_PHY is not set

# CONFIG_RTL8366_SMI is not set

# CONFIG_SOC_AR71XX is not set

# CONFIG_SOC_AR724X is not set

# CONFIG_SOC_AR913X is not set

CONFIG_SPI_ATH79=y

# CONFIG_SPI_BITBANG is not set

CONFIG_UBIFS_FS=y

# CONFIG_UBIFS_FS_ADVANCED_COMPR is not set

1.2.2 Loading driver information

1) MTD Partition

1.2.3 Partition Information

1.2.4 Formatting dblock8

1.2.5 Mount ubi
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1.2.6 Ubi information

1.2.7 Partition volume

1.2.8 Mount ubi file system

1.2.9 Df file system Partition

1.3 GPIO Operation

3.9.1 GPIO Definition in Kernel

./openwrt/trunk/build_dir/target-mips_34kc_musl-1.1.11/linux-ar71xx_generic/linux-4.1.13/arch
/mips/ath79/mach-db120.c



WL- R220 OpenWrt Router Quickstart

www.wlink-tech.com 34

3.9.2 GPIO Operation by User

1) GPIO Control Contents: /sys/class/gpio

2) GPIO Export Control: /sys/class/gpio/export

It is used to inform system which GPIO pins need to be exported control.

3) Cancel Export Control: /sys/class/gpio/unexport

It is used to inform that system cancels export control.
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4) GPIO Register Information: /sys/class/gpio/gpiochipX

It is used to save GPIO register information in contents system including register Pins

number base, register name and Pins quantity.

3.9.3 Export a GPIO Operation

1) Count Pin number

Pin number=Register cardinal number of GPIO+ Register bits of GPIO

2) Write Pins number to /sys/class/gpio/export.

e.g. Pins number is 11. We implement the below command in the shell.

echo 12 > /sys/class/gpio/export

If command is available, it will generate echo 12 > /sys/class/gpio/export contents.

If no the related contents, it indicates the Pin is unavailable.

3) Enter direction file of GPIO11 contents, and define input direction as below.

echo out > direction

echo in > direction

Note: direction parameter for in and out.

4) Enter value file of GPIO11 contents, and define high level(1) and low level(0)

as below.

echo 0 > value

echo 1 > value

5) Reset button and GPIO input detection

In the initialization function db120_setup, KEY device is registered as

It will be setup platform type device, and binding gpio-keys-polled
driver(gpio-button-hotplug.c) after call the initialization function.

When press the reset button, it’ll trigger button_hotplug_event function
（gpio-button-hotplug.c）.

Firstly, Call the ueven of button_hotplug_create_event
Secondly, Call the fill even( JSON format)of button_hotplug_fill_even
Finanlly, Call the uevent broadcast of button_hotplug_work
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The uevent broadcast is received by hotplug_handler (procd/plug/hotplug.c) of procd
process. In according to the pre-defined JSON condition in etc/hotplug.json, it will be
positioned to the related executive function as below.

[ "if",
[ "and",
[ "has", "BUTTON" ],
[ "eq", "SUBSYSTEM", "button" ],
],
[ "exec", "/etc/rc.button/%BUTTON%" ]
],

6) Dual-SIM GPIO Control
In according to Pin3 definition in the GPIO table, control /sys/class/gpio/gpio3. The
process as following.
Power off 4G/3G module--->GPIO high/low level to switch SIM card---> power on 4G/3G
module.
After Power off 4G/3G module, please wait 8sec interval because it need to release the
circuit protection.

1.4 Console Guide

1.4.1 Upgrade Firmware in Console

1) Connect Console(RS232) to WL-R220, and open serial port tool, then power on router.
Please immediately press any key once indicated the information as below. The router will
enter console mode.

2) Plug RJ5 cable on LAN2 port, then input 192.168.1.1 in browser to enter console GUI.
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3) Upgrade Firmware

Please don’t power off the router during upgrade. It’ll take 10sec to upgrade.

1.4.2 Reset in Console

Access to 192.168.1.1 to implement the "restore factory settings"

Upload Button

Upgrade Firmware
Button

Choose firmware bin
file

Upgrade Button
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1.5 Testing Guide
1) Login
Default LAN IP is 192.168.1.1 without password as below.

2) 4G/3G Setting
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Click “Network > Interfaces > WAN > Edit” to enter the cellular settings.

You can check the status of cellular network，and modify SIM card parameters such as
PAN as requested.
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3) 4G/3G status
SIM card IP and DNS as below.

You may click “Network > Diagnostics” to test the network is available.
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4) WI-FI Setting
Click “Network > WIFI” to enter the General Setup and Advanced Settings. Then click
“Enable” to use this feature.

-- THE END
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