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1 INTRODUCTION

The purpose of this guide is to illustrate how to connect the MG100 Gateway to a development PC with a J-Link debugger and
cable adapted. Once connected, this guide covers the process of how to download and flash firmware to the MG100.

2 HARDWARE SETUP

2.1 Programming Hardware

2.1.1 J-Link Programmer

The MG100 is compatible with the Segger J-Link debugger: https://www.segger.com/products/debug-probes/j-
link/models/model-overview/. The J-Link Base or J-Link Base Compact is recommended however there are other options
available that will work with the MG100 depending on User needs.

Figure 1: Segger J-Link Base Debugger

2.1.2 Programming Adapters

J5 (Figure 6) on the PCBA is compatible with Tag-Connect TC2030-IDC or TC2030-CTX ARM ® Cortex™-M4 CPU line of
plug-of-nail cables and requires this ARM20-CTX Adapter or J-Link 9-Pin Cortex-M Adapter.

Figure 2: Tag-Connect TC2030-IDC with ARM20-CTX Six-Pin Adapter
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2.2 MG100 Gateway

Remove the four (4) screws from the back of the gateway using a Philips screwdriver. Remove the top enclosure lid once screws
are removed.

Lai', C€ )i{

CONNECTIVITY

50 South Maln Street, Sulte 1100
Akron, Ohlo 44308, USA

Figure 3: Micro-Gateway Back Enclosure — Any Antenna Variant

2.2.1 Sentrius™ MG100 - Product Variants

Bluetooth Antenna
Connector

LTE Cellular Antenna
Connector

NFC Antenna Connector Pinnacle™ 100 modem

Battery Backup connector

External Programmer
User Push Button Switch

microSD Card
memory
expansion

USB/External Power Power ON OFF Switch

USB micro connector

Figure 4: Micro-Gateway PCBA with Pinnacle™ 100 modem — External Antenna Variant
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Cellular LTE Antenna

. Pinnacle™ 100 modem
NFC Antenna Connector ——— !: = —— Integrated Antenna

Battery Backup connector

External Programming ——|
Push Button Switch

microSD Card —
Memory Expansion

Power ON OFF Switch

USB/External Power
USB micro connector

Figure 5: Micro-Gateway PCBA with Pinnacle™ 100 modem - Integrated Antenna

2.3 SWD Programming Interface

Connect the supported Tag-Connect adapter (Figure 2) and Segger debugger (Figure 1) to J5 on the PCBA. Connect the
Segger debugger to a PC using a USB-A to USB-B cable.

1L
5 MOD_1ve
I5
L vcc  swolomms —2—SWDIO
FTDI_DCD_nRF_RESET 3 RESET SWCLE/TCK 4 SWCLK
f GND SWO/TDO ¢ . SWo
Tag-Connect
TC2030 (Footprint Only)
Figure 6: J5 Single Wire Programming Connector
MGI100 Gateway
USB-A to USB-B J-Link 9-Pin Cortex-M Adapter
Cable
Segger Debugger TC2030-CTX ARM
Micro-USB Cable
Figure 7: Micro-Gateway Connection to Debugger
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2.4 Powering the Gateway

Power the gateway by connecting the micro-USB cable into the micro-USB slot (J3) of the gateway. Connect the USB-A
connector side of the cable into a PC or wall mount power adapter with USB-A support. Switch the Power On/Off switch to the
On position. If using a battery back-up version of the gateway, a micro-USB cable is not necessary as long as the battery has
charge.

microUSB Power Connector (J3) Power On/OFF Switch (S2)

Figure 8: Power Input and Power Switch

3 SOFTWARE SETUP

3.1 nRF Connect Software
Download and install the nRF Connect software tool from the Nordic website: https://www.nordicsemi.com/Software-and-
tools/Development-Tools/nRF-Connect-for-desktop/Download.

Once the nRF Connect software has installed, a secondary prompt screen will appear with App options. Install and Update the
Programmer app. Open the Programmer app once installed and updated.

nRF Connect v3.4.2

SETTINGS

APPS

General toel for development and testing with Bluetooth Low Energy

LTE Link Menitor

Link monitor and AT command terminal Update m E'

=
=
=

Power Profiler

Tool to measure current for nRF5x applications m EI

8

Programmer

Tool for flash programming of nRF SoCs m El

Direct Test Mode

E
J

/.
Figure 9: Programmer nRF App Option
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4 PROGRAMMING MG100

Once the Programmer App has started, in the upper left corner, press on the Select device drop down list and select the device

with the leading zeros:

{8 8F Connect v3.42 - Programmer

D
File memory layout
by oon
09:11:49.810 Application data folder: C: gosewehr,
00:11:49.995 Using nrfjprog library 10.9.0, pe-nfiprogs 1.7.3

File

@ Add HEX file

C Reload files

© Clear files

@ Auto read memory

Enable MCUboot

Figure 10: Hardware Selection

After the device selection the software will read the memory layout from the Nordic nRF52840 chipset from the Pinnacle™ 100

modem installed in the micro-gateway and display it on the left side.

8 o Connect 24.2- rogammer

RF52840 File memory layout

Log
09:11:49.810 folder: C\Usersirobert.

09.11:49.995 Using nrfiprog ibrary 10.9.0, pe-rfiprogs 17.5

0924:59.708 Using nrfjprog to commanicate with target

092500291 Using J-Link Software version 6,80

092501160 Segger seriat 58007070

0925:01.161 Segger speed: 2000 kiz

092501161 Segger version: J-Link ARM VB compiled Nov 28 2014 134446

092501173 Core probed: 58007070,

092501173 Core RAM: 236K18.

092501173 Core ROM 1024KI8 in pages of 4Kid.

092501310 Model NRF52840_XAA_REV2.

092501 787 Cored: Reading device non-volatile memory. This may take a few seconds.
092513626 Cored beenread 4 ot y blocks identified

File

= Add HEX file

C Reload files

© Clearfiles

Device

& Eraseall

7 Erase &write

B Save as file

7 Wite

C Read

# Auto read memory

Enable MCUboot

Cellular Modem

7 Update modem

Figure 11: Memory Allocation of Nordic Chipset
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41 MGI100 Firmware Download

The Out of Box Demo (OOB) firmware, Laird part number 480-00070, and the bootloader, Laird part number 480-00053, for the
micro-gateway can be found on Laird’s GitHub site: MG100 Firmware.

Note: The MG100 gateways have the bootloader and OOB firmware installed during production. However, if for some reason
the bootloader and or the OOB firmware need to be updated, the process is explained in this guide.

For users with custom firmware, this guide goes through the firmware update process using the OOB firmware as an
example firmware to explain the process. Custom firmware development can utilize the same process explained in this
guide to update the MG100 gateways.

Download the OOB and bootloader firmwares and place in an easy to find file location. The firmware will save to the default
location (Downloads folder on Windows) when downloaded from the GitHub site.

4.2 Loading Firmware

Load the two firmwares (OOB & Bootloader) into the Programmer App software by clicking on the Add Hex File button on the
right column menu under the File header. Browse for the file location of the two firmware files and select the necessary firmware.
Only one firmware file can be selected at a time so will need to repeat this step to load the other firmware. The order of selecting
the files does not matter.

Note: The software will remember the file location path of a previously selected hex file. This option will appear when selecting
the Add Hex File button.

8 o Connect 24,2 rogammer ~ o x

File

& Add HEX file
C Reload files
Device
& Eraseall
! 7/ Erase & write
B Save as file
= [-T-T JIEE

00:11:49.810
09:11:49.995
0924:59.708
092500291
092501160
092501161
002501161

# Auto read memory

Enable MCUboot

092501.173 Core probed: 58007070,
092501173 Core RAM: 256Ki8.
002501173 Core ROM: 1024Ki8 in
092501310 Model: NRF52840_XxAA_REVZ.

092501 787 Cored: Reading device non-volatile memory. This may take a few seconds. 4
092513826 Cored Non-vols ory hes been read. 4 nor-eny y blocks identified

Cellular Modem

of 4Ki8.

Figure 12: Adding Hex Files
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4.3 Programming Gateway

Once the two firmwares have been added, the file memory layout on the screen will update. From here, click on Erase & Write
action under the Device header to start the firmware update.

B A Connect 142 Progrmmer - o x

File
& Add HEX file
Applcation © Clearfiles
Device

1048578 bytos

& Eraseall
B Save as file
7 Write

oom o

# Auto read memory

1 78

123301 02 Segger serlal 53007070
12330102 Seqger speed: 2000 kiz Ensble MCUBoot
123301 032 Segger version J-Link ARM VE Compiled Now 28 2014 134446

123301 044 Core probed. 58007070

12:3301.084 Core RAM: 256108,

1233:01.044 T Core ROM: 1024Ki8 in pages of 4K@.

123301177 Model: NRFS2B40_xxAA_REVZ Cellular Modem
123301648 Core: Reading device non-volatile memory. This may take a few seconds.

123313679 Cored 0

123319.082 | Parsing HEX file: C\Users\robert gosewehn\ Downloads\Bidr_MBR_UICR_Release hex 7 Upe

12:33:19.082 File was last modified at 8/26/2020, 11:42:24 AM )

123325004 Parsing HEX fl. C\Users\ioberl gosewehriDownloads\480-00070-R2 0.0, 1591963354 hex

123323095 | File was lastmoddied at 6/12/2020, 10:01:36 AM

Figure 13: Updating the Firmware to the Micro-Gateway

Once the update has completed, the memory allocation for the Nordic chipset will also update. The firmware update is completed
at this point, and the gateway is ready to run the Out of Box Demo. Reference the Out of Box Demo documentation found on
the Laird GitHub site to see how the demo operates (Link provided in section 4.1)

B A Connect 142 Progrmmer - o x

File
NRF52840 © File memery layout
= Add HEX file
© Clearfiles
Device
& Eraseall
# Erase kwie
B4 Save as file
® Rese
# Write
Log [=]=7:] @ Read
123825136 Cored 1 ! i a @ Auto read memory
123825267 Wirlling procedure starts for cared
123857861 viite procedure finished Enable MCUBoot
12357863 Using nrjprog to communicate with targel
123356415 Using -Lnk Software version 6.60
123850325 Segger serial 58007070
123850525 | Seqger speed: 2000 kiiz
12350325 Segger version. J-Link ARM VB compiled Now 28 2014 134446 Cellular Modem
1238:50.335 Core probed. 58007070,
123850336 Core RAM 256Ki6.
123W50336 | Core ROM: 1024Ki8 In pages of 4KGE. # Update modem
1238:50.486 Model NRFSZ840_sxA REVZ
123850972 Cored): Reading device non-volsille memary, This may lake a few seconds
123912026 | Cored. been read. ,. blocks igentried

Figure 14: Firmware Update Complete
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5 ADDITIONAL DOCUMENTATION

Laird Connectivity offers a variety of documentation and ancillary information to support our customers. Additional documentation
can be accessed from the Documentation tab of the Laird Connectivity Sentrius MG100 Gateway Product Page.

For any additional questions or queries, or to receive technical support for this Development Kit or for the Sentrius MG100
Gateway or Pinnacle™ 100 modem, please contact Laird Connectivity Support:
https://www.lairdconnect.com/resources/support

© Copyright 2020 Laird Connectivity, Inc. All Rights Reserved. Patent pending. Any information furnished by Laird Connectivity and its agents
is believed to be accurate and reliable. All specifications are subject to change without notice. Responsibility for the use and application of Laird
Connectivity materials or products rests with the end user since Laird Connectivity and its agents cannot be aware of all potential uses. Laird
Connectivity makes no warranties as to non-infringement nor as to the fithess, merchantability, or sustainability of any Laird Connectivity
materials or products for any specific or general uses. Laird Connectivity, Inc., or any of its affiliates or agents shall not be liable for incidental or
consequential damages of any kind. All Laird Connectivity products are sold pursuant to the Laird Connectivity Terms and Conditions of Sale in
effect from time to time, a copy of which will be furnished upon request. Laird Connectivity™, corresponding logos, and other marks are
trademarks or registered trademarks of Laird. Other marks may be the property of third parties. Nothing herein provides a license under any
Laird Connectivity or any third-party intellectual property right.
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