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1. Hardware

Hardware System

MIPS MTK7628 580MHz
16MB Flash
64MB DDR2 RAM
16GB Storage
Note:RAM 128MB, Flash 32MB optional

Interface

2x SIM Slot
2x 10/100M Ethernet Port
1x RS232(Rx, Tx and GND)
1x RS485
3x IO
1x DC( 2 Pins plugs)
2x SMA-K 5G Antennas
2x SMA-RP Wi-Fi Antennas
1x Reset

1) Ethernet Ports
1x WAN/LAN(LAN1), 1x LAN2
 both Ethernet ports can be configured in VLAN in the GUI, refer to the product manual for details

2) Serial Ports
1x RS232(pin terminal), 1x RS232 (Console)
 the new model has the RX&RX wire line sequence reversed from the old one, only the serial port on

the terminal block is used for printing device information

2. Download OpenWRT source codes
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1)git clone https://github.com/openwrt/openwrt.git
2)cd openwrt;git checkout v23.05.0-rc2
3)git bracn -a

3. feeds.conf.default to add modem management tool

src-git mobile_broadband
https://gitlab.freedesktop.org/mobile-broadband/mobile-broadband-openwrt.git
src-git luci_proto_modemmanager https://github.com/nickberry17/luci-proto-modemmanager.git

Note: Version 23.05 or above, support ModemManager dial-up tool, no need to feed download

4. make menuconfig to choose MT7628 EVB version

1)Target System (MediaTek Ralink MIPS) --->
2)Subtarget (MT76x8 based boards) --->
3)Target Profile (MediaTek MT7628 EVB) --->
4) Default Factory Evaluation/Reference Board EVB Firmware Configuration File for R220

Rx-MT7628.confi
g

5. make menuconfig to choose modem management tool and qmi/mbim

driver

1)LUCI
Protocols --->

 <*> luci-proto-modemmanager. Support for ModemManager
 <*> luci-proto-qmi. Support for QMI

2) Network --->
WWAN --->
 <*> comgt. Option/Vodafone 3G/GPRS control tool
 <*> umbim. Control utility for mobile broadband modems
 <*> uqmi. Control utility for mobile broadband modems
-*- modemmanager...... Control utility for any kind of mobile broadband modem
3)

https://github.com/nickberry17/luci-proto-modemmanager.git
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 <*> Kernel modules > USB Support > <*> kmod-usb-serial-pl2303.
 <*> Detran custom > <*> pl2303gpio.

6. Kernel Custom

6.1 Modify firmware volume and partition size
1) <openwrt>/target/linux/ramips/image/mt76x8.mk

<openwrt>/target/linux/ramips/dts/mt7628an_mediatek_mt7628an-eval-board.dts
Note: The following example is a device tree configuration with 64MB DDR2 and 16MB flash
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6.2 Modify the baud rate of the debugging serial port
<openwrt>/target/linux/ramips/dts/mt7628an_mediatek_mt7628an-eval-board.dts

6.3 Add GPIO control, including module power-up, RST recovery button, LED light control, IO control
and other definitions.
<openwrt>/target/linux/ramips/dts/mt7628an_mediatek_mt7628an-eval-board.dts
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6.4 MT7628 native GPIO definition for watchdog and reset
<openwrt>/target/linux/ramips/dts/mt7628an_mediatek_mt7628an-eval-board.dts
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6.5 Watchdog kernel configuration
<openwrt>/target/linux/ramips/mt76x8/config-5.15

6.6 Device tree, kernel configuration reference file

mt7628an_medi
atek_mt7628an-eval-board.dts

mt7628an.dtsi config-5.15

7. Enable 4G Modem
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7.1 ModemManager
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8. GPIO control and testing

8.1 Extract the R220 GPIO control package to the <openwrt>/package directory:

pl2303gpio.tar.gz

8.2 GPIO instruction
GPIO List
GPIO45
ND-D0

Signal_1
Net1_Green

Signal LED1, light at high level

GPIO5
ND-D1

Signal_2
Net1_Green

Signal LED2, light at high level

GPIO4
ND-D2

Signal_3
Net2_Green

Signal LED3, light at high level
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GPIO46
ND-D3

Error
Net2_Green

Error LED. light at low level
No 5G module or network for Red

GPIO2 Module_PWR 4G Module power control
High level for power on
Low level for power off

GPIO3
JTRST

SIM_Choose Control SIM card
High level for SIM2
Low level for SIM1
Power OFF 4G module at first, then control GPIO to
switch SIM card. Then power on 4G module in 8sec.

GPIO38 Default
Factory

GPIO44 WLAN

GPIO2
GPIO2 for 4G module power control

 cd /sys/class/gpio/usb0 （GPIO2 is exported from dts file）
 echo 1 > value （Power on）
 echo 0 > value （Power off）

GPIO 3
GPIO3 for SIM choose

 cd /sys/class/gpio/sim （GPIO3 is exported from dts file）
 echo 1 > value (High level for SIM2)
 echo 0 > value (Low level for SIM1)
Power OFF 4G module at first, then control GPIO to switch SIM card. Then power on 4G module in 8sec.

LED Control

 cd /sys/class/gpio
 echo N > export (N for GPIO value. Signal LED indicators for 4,5,45. Error LED indicator for 46.

WLAN LED indicator for 44)
 echo out > gpioN/direction (N for GPIO value. Signal LED indicators for 4,5,45. Error LED indicator

for 46. WLAN LED indicator for 44. Direction for output)
 echo 1 > gpioN/value (N for GPIO value. Signal LED indicators for 4,5,45. Error LED indicator for 46.

WLAN LED indicator for 44. value 1 for WLAN LED Light on)
 echo 0 > gpioN/value (N for GPIO value. Signal LED indicators for 4,5,45. Error LED indicator for

46. WLAN LED indicator for 44. value 0 for WLAN LED Light off)
Extend GPIO to Control DI/DO

 cd /sys/class/gpio (PL2303 driver file patch exports gpiochip508)
 echo 508 > export (508 for DI 1. gpio508/value for input signal. 1 for low level. 0 for high level)
 echo 509 > export (509 for DI 2. gpio509/value for input signal. 1 for low level. 0 for high level)
 echo 510 > export (510 for DO. gpio510/value for output signal. 1 for low level. 0 for high level)
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9. Storage

9.1 Load Driver
 -*- kmod-usb-storage..................................... USB Storage support
 <*> kmod-usb-storage-extras.................... Extra drivers for usb-storage
 -*- kmod-scsi-core....................................... SCSI device support
 <*> kmod-fs-ext4..................................... EXT4 filesystem support
 <*> kmod-fs-ntfs..................................... NTFS filesystem support
 <*> kmod-fs-vfat..................................... VFAT filesystem support

9.2 mount -t vfat /dev/sda/mnt
9.3 Configure the auto loading

10. VLAN Configuration

10.1 1x WAN(LAN1) and 1x LAN (LAN2) port as default



OpenWrt Quickstart

12

10.2 If configure 2 x LAN, we can /etc/config/network file, refer to the following configuration:

network

11. Enable Wi-Fi

12. Status GUI
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13. OpenVPN
13.1 Installing OpenVPN-openssl and luci-app-openvpn
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13.2 Upload client.ovpn file
Note: please test in advance that this client.ovnp file also works on windows.

Check the status in the system log


