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1. Introduction

This Quick Start Guide explains the basics: how to connect and set up your target on the network; how to install
the SDK; and how to build the firmware images.

The Linux Software Developer’s Kit (SDK) is an embedded hardware and software suite that enables Linux
developers to create applications on Dusun’s DSGW-021 gateway.

Base on the MTK OpenWrt V19.07, and leveraging existing open source software, the SDK simplifies the process
of adding custom applications. Device drivers, toolchain, Pre-defined configuration profiles, and sample
applications are all in included.

2. Gateway Information

2.1 Basic information

Processor: MTK7628A

Supply: DC-5V

ZigBee: EFR32MG1B232F256G
Z-Wave: ZGM130S037HGN
Bluetooth: EFR32BG21 or NRF52840
RAM: 64MB

Flash: 16MB

2.2 Gateway appearance



3. Target Setup

This section describes how to connect the gateway into your host computer and network.

3.1 Connecting a gateway — Power

3.1.1 Make sure that the power adapter is 5V/2A.

3.1.2 Select the appropriate power plug adaptor for your geographical location. Insert it into the slot on the
Universal Power Supply; then plug the power supply into an outlet.

3.1.3 Connect the output plug of the power supply to the gateway

3.2 Connecting a gateway - LAN port

3.2.1 Connect one end of the network cable to the Ethernet port on the laptop or desktop
3.2.2 Connect the other end of network cable to the LAN port on the gateway.
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Figure3-1. Connecting a gateway via Ethernet port

Before you set up your development test bed, please connect the PCB serial port to your develop PC via USB-to-
serial bridge.

Serial port setting:

Baud rate: 57600

Bits: 8

Stop Bits: 1

Hardware flow control: None

4. Compile the Environment to Build
4.1 OpenWrt Version
Take OpenwWRT19.07 as an example

4.2 PC Compile the Environment to Build



Compilation environment: Linux
Openwrt’'s compilation tool is automatically generated by SDK built, no additional installation is required

4.3 OpenWrt configuration and compilation

Get the source code from Dusun FTP server or github and uncompress it under your work directory.
Github link: https://github.com/openwrt/openwrt.qgit

Checkout to correct branch after clone, take OpenWRT19.07 as an example,

git checkout openwrt-19.07

git branch -a

[msh@git opernwrt]$ git branch -a
master

* openwrt-19.07
remotes/origin/HEAD -> origin/master
remotes/origin/lede-17.01
remotes/origin/master
remotes/origin/opemnwrt-18. 06
remotes/origin/openwrt-19. 07
remotes/origin/openwrt-21.02

4.3.1 DTS file

a) About DTS file for connecting to Dusun gateway’s hardware, please download in Dusun FTP server.
b) Then move it to the right directory mv DSGW021.dts target/linux/ramips/dts/

¢) Add the component in file vi target/linux/ramips/image/mt76x8.mk

define Device/DSGW021
DTS := DSGW021

IMAGE_SIZE := 16064k

DEVICE_TITLE := DSGW021

DEVICE_PACKAGES := kmod-usb2 kmod-usb-ohci
endef

TARGET_DEVICES += DSGW021

4.3.2 Configure compilation options

a) Configure compilation options

There is already a default configuration in the SDK, which satisfies the basic functions of routing. Customers could
also customize the configuration according to their own needs.

Command:

cd <work_dir>/openwrt/

make menuconfig

Choose system (MediaTek Ralink MIPS)

Select Subtarget MT76x8 based boards


https://github.com/openwrt/openwrt.git

.contig - Openwrt Contiguration

configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or erlqin:y submenus ----). Highlighted
letters are hotkeys. Pressing <v> includes, <N> excludes, <M> modularizes features. Press <ESc><ESC> to

exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

Target System (MediaTek Ralink MIPS) --->
Subtarget (MT76 boards) ---»

Target Images ---

Global build settings --->
Advanced configuration options (for developers) ----
Build the Openwrt Image Builder
Build the Openwrt SDK

Package the Openwrt-based Toolchain
Image configuration ---»
Base system --->
Administration ---»

Boot Loaders ----

Development --->

Extra packages --—>

Firmware ---»

Fonts --->

Kernel modules --->

Languages --->

Libraries --->

LuCI --->

Mail --->

Multimedia ---»

Network ---»

sound --->

utilities =--->

Xorg --->

< Exit = < Help = < Save > < Load =

Choose target profile DSGW-021

.cont1g - Openwrt Contiguration

Target Profile
use the arrow keys to navigate this window or press the
hotkey of the item you wish to select followed by the <SPacCE
BAR>. Press «<7> for additional information about this

E ; BLIOT SmartTGateway
Buffalo WCR-1166D5
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If user want to change kernel configuration make kernel_menuconfig



cconfig - Linux/mips 4.14.245 KerneT Configuration A

Linux/mips 4.14.245 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys.” Pressing <v> includes, =N> excludes, «M> modularizes features. Press <Escx<Esc> to exit, «?> for Help,
</>= for search. Legend: [*] built-in [ ] excluded -M> module < > module capable

Opersrt specgg5c !mage command Tine hack

Endianness selection (Little endian) ---»
cPU selection --->
Kernel type ---x
General setuE -—
*] Enable loadable module support ---=
E“] Enable the block layer ---=

Bus options (PCI, PCMCIA, EISA, ISA, TC) ===»
Executable file formats --->
Power management options -
CPU Power Management ---—>

[*] Networking support ---»
pevice Drivers ---=
Firmware Drivers ---=
File systems --->
Kernel hacking =-->
SPCLIF'IT)I' (8] T_'IDnS —

-*- Cryptographic APT -—-—->
Library routines ---»

[ 1 virtwalization

< Exit = < Help = = Have > < Load =

Exit and save the configuration.

b) Build the image

Just use command ‘make V=99’, the image built will take a long time.

The target image will be under ./ bin/targets/ramips/mt7620

Image used for update is openwrt-ramips-mt7620-dsi0134-squashfs-sysupgrade.bin

5. Network interfaces

Login into the gateway device, using command ‘ifconfig’, you can get all network interfaces.

Interface eth1 connects to WAN port (Blue RJ45 port), eth0 is LAN port, it's connected to an internal switch on
SoC, all LAN ports are connected to eth0.

Interface ra0 is 2.4G radio, rai0 is 5G radio.

6. Openwrt restore to factory setting

Command:
firstboot
Press ‘y’ to confirm and then reboot system.

7. Add APP component in Openwrt

Take openwrt-sdk/package/dusun/lib_dusun as an example, If user want to add a new user lever application into
openwrt SDK, just follow the example. After code is ready, you still need to add it to config file by “make
menuconfig”, and select Dusun



.Ccontig - Openwrt Contiguration

openwrt Configuration

arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <v> includes, <n> excludes, <M> modularizes features. Press <Esc=<Esc> to exit, <%= for
Help, «/> for search. Legend: [*] built-in [ ] excluded =M> module < > module capable

Target System (MediaTek Ralink MIPS) --->

subtarget (MT7620 based boards) ---»

Target profile (DS10134) -—-—»

Target Images --->

Global build settings ---»

Advanced configuration options (for developers)
Build the Oopenwrt Image Builder
Build the openwrt SDK

[*] Package the openwrt-based Toolchain

[ ] mmage configuration

Base system

Boot Loaders

———

administration ---»

———

Fonts

LucI
Mail

Xorg

- pevelopment --->
Extra pacEages _——

Firmware ---»

———

kernel modules ---»
Languages --->
Libraries ---»

——
———

Multimedia --->
Network --->

sound
utilities ---»>

———

———x

< Exit = < Help = < Save > < Load >

Select libdusun package,

i}

.config - Openwrt Contiguration
> DUSUN

DUSUN

arrow keys navf?ate the menu. <Enter> selects submenus ---> (or empty submenus ----).
hotkeys. Pressing <v> includes, <n> excludes, =M> modularizes features.
Help, </> for search. Legend: [*] built-in [ ] excluded =M> module

Highlighted letters are

Press <Esc><gsc> to exit, <7= for
< > module capable

< Exit > < Save > < Load >

< Help =

Exit and save config, ‘make V=99’ again, you can get the image with libdusun

[}



8. uboot build and upgrade

1. uboot configuration and build
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On development PC:

cd Uboot

make

You get uboot.img

2. uboot upgrade

Setup tftp server on the development PC, and put uboot.img under tftp root directory.

@ Tftpd64 by Ph. Jounin = @] J
Curent Directory  [E-\pwititpd ~] Browse |
Server interfaces 127,001 Software Loopback Interface 1 =l ShowDir |
Thtp Server I Thtp l:imtl DHCP ser\-'ell Syslog su.-.wul Log viewer

peer | file | start time |ﬂgs:s I:g,tes| tl:tal| timeo... |_
About Settings Help




Make sure connect the board to PC via serial port, reset board and press ‘9" when current uboot is booting up.
Follow the steps in the console:

Date:Aug 20 2021 Time:09:10:53

icache: sers:256, ways:4, 1inesz:32 ,total:32768
dcache: sets:256, ways:4, linesz:32 ,total:32768

##### The CPU freq = 880 MHZ ####
estimate memory size =128 Mbytes
#Reset_MT7530

P1ease choose the operation:

Load system code to SDRAM via TFTP.

Load system code then write to Flash via TFTP.

Boot system code via Flash (default).

Entr boot command line interface.

Load Boot Loader code then write to Flash wvia serial.
Load Boot Loader code then write to Flash via TFTP.
defau1t 3

You choosed O <dmmmm—

0

e d el

9: System Load Boot Loader then write to Flash via TFTP. )
warning!! Erase Boot Loader in Flash then burn new one. Are you sure?(Y/N)
Please Input new ones /Jor Ctrl-C to discard ﬁ..__
Input device IP (192.168.1.190) ==:192.168.1.190
Input server IP (192.168.1.3) ==:192.168.1.3
Input Uboot filename () ==:uboot.img —

el

The uboot.img will be downloaded to the board and upgraded, then automatically reset to boot new uboot:

W senal-com3-5/600 X

you choosed 9

0

9: Ssystem Load Boot Loader then write to Flash via TFTP.
warning!! Erase Boot Loader in Flash then burn new one. Are you sure?(Y/N)
Please Input new ones jor Ctrl1-C to discard

Input device IP (192.168.1.190) =:192.168.1.190

Input server IP (192.168.1.3) ==:192.168.1.3

Input Uboot filename () ==:uboot.img

NetLoop,call eth_halt !

NetLoop,call eth_init !
Trying Eth0 (10/100-M)

Waltting Tor RxX_DMA_BUSY Status Start...

FTH_:-_;-T-‘\TF ACTIVE!!
FTP from server 192
Filename 'uboot.img’.

anand_er
51¢

Change MPLL source from XTAL to CR...
do MEMPLL setting..

MEMPLL Config : 0x31100000

3PLL mode + External loopback

=== XTAL-40Mhz === DDR-B800Mhz ===

9. System firmware upgrade

Put the image on any server which supports ssh/scp service.
scp user@serverip:~/openwrt-ramips-mt7621-mt7621-squashfs-sysupgrade.bin /tmp/ sysupgrade -v



/tmp/openwrt-ramips-mt7621-mt7621-squashfs-sysupgrade.bin

10. Communication between zigbee module

User can obtained the zigbee module’s NCP program in simplicity studio, the module number is
EFR32MG1B232F256G
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For detailed information to flash image to the zigbee module, please refer to document ZIGBEE MODULE FLASH
FIRMWAREv1.0

For SDK to develop program in gateway, please refer to document APl Reference for EmberZNet PC Host

It can be found in the ss5’s directory of
C:\SiliconLabs\SimplicityStudio\v4_3\developer\sdks\gecko_sdk_suite\v2.7\protocol\zigbee\documentation
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11. Communication between Z-Wave module

User can obtained the Z-Wave module’s NCP program in simplicity studio, and acquire the Z-Wave sdk in
siliconlabs for further development

wot Package Mansger I — e — |

gmcﬁwdm"sws'ndymhm'm'

Z-Ware SDK - 7.13.L0 e
{f".o | Unirssall

I-Wave controller middlewarne rurming over 2-Wave over [P (Z2.1F) imterface as a Web Gateway
Install Location: | CASSiconLabs\SimphctyStudicheddevelopersdbe mwsvs|raareinT.13.1
Motes

Z-Wave 5DK - 7.13.8.0 Unirstall
®

Siicon Labs 2-Wave 700 .

» Release Naotes
(f..o Z-Wave Z-IP Gateway SDK - 7.13.1.0 Uninstall
Z-IP Gatewayy Software Development Kit
Install Location: | CASSiconlabs\SimphctyStudiowd\develo parsdke paae\Sip_gateway'w?.13.1 [T .
» Ralegse Notes

@ Gecko Platform - 1.7.10 Update

Sikcon Labs Gecko Platform
» Ralease Motes

Find the correct Z-Wave module in simplicity studio, then follow the same guide in section 10

12. Communication between BLE module

a) For silicon labs BLE module

User can obtained the ble module’s NCP program in simplicity studio, the module number is ERF32BG21



= Add Products =

Add Products

Search for kits, boards, and parts to add to the Solution

Filter for these products
FKits [#|Boards [¥]Parts

Product Name: BG21

Available Products 3 Selected Products
O Kits
[ Boards
4 [ Parts
F BGM210L022JIF
BGMZ10L02ZINF
BGM210LAZ2IIF
BGM210LAZ2INF
BGM210P022JIA
BGMZ10POZ2ZINA Add
BGMZ10PO32JIA
¥ BGM210P032INA
BGM210PAZ2ILA
BGM210PAZZINA
BGEMZ10PAIZITA
BGMZ10PAIZINA
EFR3ZBG21ADL0F1024IM32
EFR3ZBG21A010FS12IM32
EFR3ZBGZ1AD20F1024IM32
FFRAZPAG1ANINFS] 2IM32

Cancel

Find the correct BLE module in simplicity studio, then follow the same guide in section 10

b) For Nordic BLE module
If Gateway is implemented the Nordic BLE module NRF52840, follow the official SDK from Nordic.
https://www.nordicsemi.com/Products/Development-software/nRF5SDK/GetStarted?lang=ent#tinfotabs

13. System firmware upgrade

a) Using sysupgrade in gateway
scp user@serverip:~/openwrt-ramips-mt7688-mt7688-squashfs-sysupgrade.bin /tmp/ sysupgrade -n
/tmp/openwrt-ramips-mt7688-mt7688-squashfs-sysupgrade.bin

b) Using LUCI web server in gateway


https://www.nordicsemi.com/Products/Development-software/nRF5SDK/GetStarted?lang=en#infotabs

Flash operations

Achions

Backup

Click "Generate archive™ to dewnload a tar archve of the curent configuration filas
Deownlaad backup Generate archive

Restore

To restore configuration Sles, you can upload a previously generated backup archive here. To reset the firrmware to ds initial state, chek Pedorm resel” (onky
passible with squashfs images)

Reset to defaults Perform reset

Restore backup Upload archive

& Custom files (certificates. scripts) may remain on the system. To prevent this, perform a factory-resel first

Save mtdblock contents

Click "Save mtdblock” to download specified mtdblock file. (WOTE: THIS FEATURE IS FOR PROFESSIONALS! )

Choose midblock u-boat ~
Dawnload midblock m

Flash new firmware image

Upload a sysupgrade-compatible image here to replace the unning firmwane

¢) Using Uboot method
Please refer to document update gateway using uboot.pdf

14. Others

For more information, please visit OpenWRT official website.

Tel:86-571-86769027/8 8810480
Website:www.dusuniot.com www.dusunremotes.com

Floor8,buildingA,Wantongcenter,H
angzhou 310004,
chinawww.dusunlock.com
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DUSUN DSGW-021 L-Serial Smart Gateway [pdf] User Guide
DSGW-021 L-Serial Smart Gateway, DSGW-021, L-Serial Smart Gateway, Smart Gateway, Gat
eway
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