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1. Introduction

This guide gets you started with your new nRF93M1 Development Kit (DK) for the first time. It covers
how to familiarize yourself with the nRF93M1 Cat 1 bis connectivity module, how to connect to send
data, nRF Cloud connectivity and location services, and power consumption measurements.

In addition to this getting started guide, the following documents are available and recommended for
reference.

¢ nRF93M1 DK Hardware User Guide

o nRF93M1 Datasheet

¢ nRF93M1 Design and Verification Guide
¢ nRF93M1 AT Command Guide

The nRF93M1 firmware currently supports the following connectivity stack options:

e |Pv4 and IPv6
e TCP and UDP
e TLS and DTLS
e CoAP

e HTTP(S)

Other stack options such as MQTT and FTP are not yet supported and should not to be used.

For any questions or feedback contact your local sales department, field application support, or contact
us on DevZone.
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https://devzone.nordicsemi.com/

2. Hardware requirements

To follow this guide, make sure you have all the required hardware. The package from Nordic
Semiconductor contains the following:

e nRF93M1 Development Kit (DK)

¢ Antenna with SMA connector from Taoglas
e SIM Card from Onomondo

e USB-C cable (Not available in the package)
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3. Board Overview and Assembly

The nRF93M1 DK is a development kit that contains the nRF93M1-LABA module, an nRF54L15 host
MCU option, and an nRF5340 board controller MCU with SEGGER J-Link support.

It also includes features that enable power consumption measurements and support firmware
development for the nRF54-based host MCU.

This getting started guide focuses on accessing the nRF93M1 from a PC over USB to test connectivity,
nRF Cloud services, and power consumption.

It does not cover how to get started with nRF54L15 host MCU application development using Nordic’s
nRF Connect for Desktop and nRF Connect SDK environments. For assistance with this, contact our
sales or technical support on DevZone.

The assembly process is as follows:

1. Attach the antenna to the SMA connector on the kit and ensure it is properly connected.
2. Insert the SIM card in the SIM socket and press until you notice a click and the SIM is secured.

Figure 1 nRF93M1-DK with SIM inserted and antenna connected
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4. Prerequisites

To complete this getting started guide you need the following:

e PC or Laptop with USB connectors
e USB C cable connected to a port with minimum 500mA power delivery support
e nRF Command Line Tools (nRF Util)
e nRF Connect for Desktop
e Serial terminal tool
e Serial Terminal app, PuTTY, and so on

This guide uses nRF Connect for Desktop Serial Terminal in all examples.
To connect and use the nRF Cloud for messaging and location services, you will need:

e nRF Cloud account. Free setup. See https://nrfcloud.nordicsemi.com/pricing/.
e Python3 with pip installed to run the nRF Cloud onboarding script.

In addition, the Power Profiler Kit || (PPK2) is recommended if you are interested in testing and
measuring power consumption.
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5. USB and Serial Terminal connection

It is recommended to install nRF Util, as it is used later in this getting started guide.
Refer to the following documentation for installations:

e Installing nRF Util
e Installing the nRF Command Line Tools

To ensure nRF Util is installed correctly, enter the following in our command line window:

nrfutil —version

For more information, see the following documentation:

¢ nRF Command Line Tools
e nRF Util

Complete the following steps for USB and Seral Terminal connections:

1. Connect USB1 on the nRF93M1 DK to the PC.

Figure 2 nRF93M1 DK connected to USB and antenna mounted

2. Open a command line window and send the nrfutil device list command to check that the AT
COM port, veom: 1 is the port that communicates with the nRF93M1 DK:

PS C:\> nrfutil device list

1059935161

Product J-Link

Ports COM38. vcom: ©
COM39, vcom: 1

Traits jlink, seggerlUsb, serialPorts, usb

Supported devices found: 1

PS C:\>
Figure 3 nrfutil device listing terminal window showing COM39 connected to nRF93M1 DK

3. Open your Serial Terminal, select vecom1 as the COM port, and set the baud rate to 115,200
bps:
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Figure 4 nRF Connect for Desktop Serial Terminal window

You can now send AT commands to test the nRF93M1 DK and nRF93M1 module.
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6. AT Commands

The nRF93M1 supports an optimized set of 3GPP standard and Nordic propriety AT
commands for enabling easy and efficient Cat 1 bis connectivity for cellular loT devices. The
following AT commands are useful for verifying communication and setup.

The AT command is used to check communication with the module.
The command has no parameters.

LT

CE

If the module is ready, it responds OK.

Check the functional mode:

LTHCFIT?

+CFUM: 0
OE

This confirms that the module boots in minimum functionality mode (CFUN=0) as intended.

Unlike most Cat 1 bis modules, it provides full control before the modem attempts to attach to the
network.

Verify that the SIM is connected and detected by the nRF93M1 module.
Put the module in offline or flight functionality mode for the SIM verification to work.

ATHCFIIF4
O
ATHCPIN?Z

+CPIN : BERDY

Check Nordic modem firmware version (mfw) for verification:

ATHORME
mfw_nres3ml 1.3.0

CE

The correct output will be mfw_nrf93m1_1.3.0 (or the latest modem firmware version).
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7.Network Connection Step by Step

Complete the following steps to connect the nRF93M1 module to the network and ensure everything is
configured before enabling the modem.

1. Confirm CFUN=4 if you followed the previous steps, or CFUN=0 if you started directly with the
network connection:

LTHCFIT?

+CFIM: 4
OE

2. Run +CEREG command to subscribe to unsolicited EPS network registration status
notifications.
This allows you to monitor the module’s network connection without polling.

LTHCEBEE=S
CE

3. Enable packet domain event reporting using the +CGEREP commands, which enables
unsolicited notifications when PDP/PDN contexts activate, deactivate, or change - indicating
when your data connection goes up or down:

ATHOGEREP=1
CE

4. Use CFUN to connect to the network:

ATHCFIFEL
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The expected output using this sequence and the supplied Onomondo SIM is shown in the following
figure:

=] Serial Terminal v1.6.2

& A TERMINAL <
SERIAL POAT
sconmnect from port
RIAL & ~
.
Aop bit
o
RTSICTS
EREMINAL MODE ¥
CLEAR CONSOLE

suow sine FaneL ()

Figure 5:
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You can now test the connectivity by sending an ICMP echo request:

ATS%FIN==3 .5.8.8

[ Sesial Terminal V162 = o »
7 JE L. A TERMINAL SLTTINGS  ABOL -
RlaL F
connect from [
F L ~
s
its
it
T8
CLEAR CONSOILF
! 3 v
suow si0e paneL (D)

Figure 6: %PING with expected response (the “transmittted” typo fixed in the latest firmware
release)
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8. Connecting to nRF Cloud

With an LTE connection enabled, nRF93M1 DK is ready and allows seamless interaction
with nRF Cloud for sending messages and using Location Services.

Before using nRF Cloud, you must provision the nRF93M1 DK to your account by completing the

following steps:

1. Register for a free nRF Cloud Account.

2. After signing in to nRF Cloud powered by Memfault, navigate to Fleet -> Devices in the left-
hand navigation menu and in the top-right corner, click on + Add New Devices:

nRF =
NRF Project v nRF Project
Devices

DASHBOARDS +

= All Dashboards (4)

Device Serial any of

FLEET Current Cohort any of e.g.default
% Devices Hardware Version any of

& Cohorts
Current Software Version (for any Software Type)

SOFTWARE

€ All Software Versions
i OTA Releases
- \Versions

& Symbol Files

@ Visibility Assignment Mode =~ (® Device Attribute @ Historical Data  (® Device Vitals @ Impacted by Issues

© Location S... | New

Bulk Action [ v
ISSUES

& Alllssues v 0 Devices

& Alerts

2 Support >

i Status
¥ Admin

B8 Legacy nRF Cloud E...
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(® Device Serial  (® Nickname (@ FirstSeen (@ Last Seen

Current Cohort Nickname

g W & = |

@ Bulk edit devices + Add devices
]
]
]
e) |
©
® and condition
(® Staged @ Developer Mode (B Visibility Level
C Refresh
Current Prlmary Hardware Version Last Seen
Software Version
No data
0-0 of O records < 1 > 20/ page 4



http://start.nrfcloud.com/nrf93m1

3. Select the nRF93M1 from the experience chooser:

Which chip is your device using?

?3 NRF93M1

HRF

"
y E NnRF91 Series

Others
Chips that are not nRF83M1 or nRF91

Adding devices may result in additional costs. See pricing details.

4. Make sure that you have the Team-ID ready for using the AT commands AT%DEVICEUUID
and AT%REGJWT. Note that Team-ID is prepopulated for you so you can copy it to the serial
terminal as provided. If it is not, please follow these instructions how to get your team-id:

4568_031v0.4

robd=

Navigate to Legacy nRF Cloud Experience.

Click on the bottom left-hand panel.

Click top-right hamburger menu and select Team.

Find your Team ID, which is displayed in the top middle section of the screen. Note this
ID.

Return to the new nRF Cloud experience by clicking Memfault in the bottom-left panel.
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nRF
CLOUD

Il
&8
%

nRF Project v NRF Project

Add New Devices X Cancel
DASHBOARDS +
= All Dashboards (4) Steps

Get Device Credentials

FLEET i i

da Get Device Credentials Skip this step if you already have your UUID and JWT token at hand! Click "Continue" to move
o on.
5 BV ie] Input Device Credentials

Make sure device is powered on and connected to your computer.
& Cohorts
&  Preview and confirm

To get your UUID, run the command below in your terminal.
SOFTWARE

& OTAReleases AT%DEVICEUUID @
- Versions

& Symbol Files > Sample output

© Location S... New

To get your JWT token, run the command below in your terminal. Your team ID is already
ISSUES inserted in the command.

& All Issues

ATHREGINT=Bd9ccel5-51FF-483d-b2d9-19ebd1f59d24 @
3 Support >
i Status > Sample output
%7 Admin

[ Detailed instructions on UUID and JWT token (coming soon)

B Legacy nRF Cloud E...

5. Open your serial terminal and run the two AT commands: AT%DEVICEUUID and AT%REGJWT.
If you encounter errors, please retry.

6. Input your UUID and JWT token:

a. Single: Paste your UUID and JWT into the text entry:

&ow = ®ow
nRF Project v NRF Project
Add New Devices X Cancel
DASHBOARDS +
= All Dashboards (4) Steps
Input Device Credentials
FLEET & Get Device Credentials
Manual  Bulk Upload
EDevices d>  Input Device Credentials
® Cohorts Enter your UUID and JWT token here.

@ Preview and confirm
uuiD
SOFTWARE

aca63cbe-afc7-1f03-bf00-82e81da88649
& OTAReleases

< Versions JWT token
eyJ8eXA101IKV1QiLCIhbBCi0iIFUZTINLIG . eyIzdWI101IhY2E2M2NIZShZnM3LTFmMDMEYmYwMCO4MmUGM
& Symbol Files WRhODg2NDkiLCIpZCISTFhkOWNIZTELLTUXZmY tNDgzZC1iMmQSLTESZWIKMNY1OWQYNCI9 .R_QLT6hLF-

ND
i RBIMp77

K- k8T 2mIZi2Y9yWiAQe Y unomiiva08ewSelZ2thwkohejedtA

© LocationS... | New

ISSUES

A Alerts

@ Support >

& Status
& Admin

B Legacy nRF Cloud E...
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b. Multiple: You can upload up to 1000 nRF93M1 devices by using the Bulk Upload feature
with a CSV file. Each line in the CSV must contain comma-separated fields in the
format: deviceld, onboardingToken.

nRE = 8 o & =

CLOUD
NnRE Project RF Project

Add New Devices X Cancel
DASHBOARDS +
= All Dashboards (4) Steps
Input Device Credentials

FLEET & Get Device Credentials

Manual  Bulk Upload
% Devices

nput Device Credentials
@ Cohorts To bulk add multiple devices, upload a CSV file with the provided format
Preview and confirm
SOFTWARE a
& OTAReleases X X
Click or drag file to this area to upload
< Versions Support for a single CSV file.

& Symbol Files @ selectfile

@ LocationS.. New

Format requirements L Download CSV template
i * Required columns:
& Alllssues + deviceld

+ onboardingToken
& Alerts « Supports , delimiter

« Cohortwill be setto | default  in this intial upload; Nickname will not be added. You can edit them later.
sample file

© Support >
@ Status
& Admin & Back

B Legacy nRF Cloud E...

7. Review and confirm the devices you are adding.

You have successfully connected your nRF93M1 DK to nRF Cloud powered by Memfault. Your

newly added device must now appear in the device list. Note, it might take few seconds to appear in
the list.

Page 17



nRF = g w & =
nRF Project v nRF Project
Devices @ Bulk edit devices + Add devices
DASHBOARDS +
= All Dashboards ()
Device Serial any of v, O
FLEET Current Cohort anyof e.g. default v O
% Devices Hardware Version any of v, O
& Cohorts
Current Software Version (for any Software Type) ]
SOFTWARE
€ v | All Software Versions v O
& OTAReleases
and condition
- Versions
& Symbol Files @ Device Serial @ Nickname @ First Seen (@ LastSeen (@ Staged @ Developer Mode @ Visibility Level @ Visibility Assignment Mode

® Device Attribute  (® Historical Data ~ ® Device Vitals ~ (® Impacted by Issues
@ LocationS... New

Bulk Action [El v L Export [l C Refresh
ISSUES

. , Current Primary .
& Alllssues v 1Device s Current Cohort Nickname N Hardware Version Last Seen
Software Version

& Aerts

aca63cbe-afc7 1103~

default NRF93M1 Never

bf00-82e81da88649
@ Support >
@ Status
W Admin
& Legacy nRF Cloud E...

Tof Trecords < 1 > 20/ page i

You can also verify that the device was added successfully by going to Legacy nRF Cloud

Experience:
1. Open the bottom-left panel and click Legacy nRF Cloud Experience.
2. In the left-hand panel, select Device Management.
3. Click Devices.
4. Check the device list to confirm that your newly added devices are displayed.

8.1. nRF Cloud Location Services

The nRF93M1 DK supports Wi-Fi® and Cellular, including single-cell and multi-cell methods. You can
also use nRF Cloud to select the most accurate option between MCELL and Wi-Fi.

Once the device is authenticated with nRF Cloud using the onboarding JWT, your device can

automatically get its location using the AT%NRFCLOUDLOCATION command. You can use the
following AT commands to test location data:
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Description Cellular Wi-Fi

AT Command AT%BCINFO AT%WIFISCAN

Data collected Serving cell and neighboring cell tower data BSSID, RSSI, channel per
(MCC, MNC, TAC, Cell ID, RSRP) access point

To get a location, you must first select the type of location request you want to perform. They are Wi-Fi,
MCELL (Multi-cell triangulation), SCELL (single cell tower), or allow nRF Cloud to pick the most
accurate location between MCELL and Wi-Fi.

To make a location request, use the following command format:
AT%NRFCLOUDLOCATION=<type>,<mode>

e Setting <mode> to 1 returns the location response.
e Setting <mode> to 0 sends the location result only to the server-side.

The location response is delivered in the following format:
%NRFCLOUDLOCATION: <latitude>,<longitude>,<accuracy_meters>,<fulfilled_with>

where <fullfilled_with> indicates to you the response type between W-Fi, MCELL, or SCELL.

The following outlines the requests and responses for each location type:

Location Command Request Command Response

Request

Type

SCELL AT%NRFCLOUDLOCATION=1,1 | %NRFCLOUDLOCATION:
<latitude>,<longitude>,<accuracy meters>,1

MCELL AT%NRFCLOUDLOCATION=2,1 | %NRFCLOUDLOCATION:

<latitude>,<longitude>,<accuracy meters>,2

SCELL or AT%NRFCLOUDLOCATION=3,1 | %NRFCLOUDLOCATION:

MCELL <latitude>,<longitude>,<accuracy_meters>,<1 or
2>
Wi-Fl AT%NRFCLOUDLOCATION=4,1 | %NRFCLOUDLOCATION:

<latitude>,<longitude>,<accuracy meters> 4

SCELL or AT%NRFCLOUDLOCATION=5,1 | %NRFCLOUDLOCATION:

Wi-FI <latitude>,<longitude>,<accuracy_meters>,<1 or
4>

MCELL or AT%NRFCLOUDLOCATION=6,1 |%NRFCLOUDLOCATION:

Wi-FI <latitude>,<longitude>,<accuracy_meters>,<2 or
4>

Pick the AT%NRFCLOUDLOCATION=7,1 | %CLOUDLOCATION:

most <latitude>,<longitude>,<accuracy_meters>,<1, 2

accurate or 4>

location

between Wi-

Fiand

MCELL
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8.2. Device to nRF Cloud messaging

Once connected to nRF Cloud, the nRF93M1 can send messages to nRF Cloud. All device-to-cloud
messaging is handled using CoAP, which optimizes minimal power and bandwidth consumption. The
following commands are used to connect and manage messaging between the nRF93M1 and nRF
Cloud:

AT Command Description Sample Output
AT%NRFCLOUDOBSUPLOAD[=<projectKey>] Upload observability | %6 NRFCLOUDOBSUP
data (optional LOAD:
project key to UPLOADED,<n>
override CoAP- OK
project-key auto
routing)
AT%NRFCLOUDOBSHEARTBEAT Trigger heartbeat OK
(debug command)
AT%NRFCLOUDOBSFORWARD=<base64_chun |Forward chunk from |OK
k> host MCU
AT%NRFCLOUDOBSCOREDUMP=<enable> Configure OK
coredump reporting
%NRFCLOUDMESSAGE=<message> Send a JSON %NRFCLOUDMESSA
message GE: SENT
OK
AT%NRFCLOUDSHADOW=<path>[,<value>] Get or set device %NRFCLOUDSHADO
shadow W: <path>,<value>
OK
AT%NRFCLOUDFOTA=0,<projectKey>,<hwVer>, | Check for host MCU | %FOTA:
<swType>,<swVer> OTA UPDATE_AVAILABLE
or
%FOTA: NO_UPDATE
AT%NRFCLOUDFOTA=1,<chunk_idx> Download host %FOTA:
MCU OTA in <segment_base64>,<c
segments hecksum>,<0:1
another segment
exists 7>
AT%NRFCLOUDFOTA=2,<project_key> Check for MFW %FOTA:
OTA UPDATE_AVAILABLE
or
%FOTA: NO_UPDATE
AT%NRFCLOUDFOTA=3,<project_key> Update MFW %FOTA: ERASING
%FOTA:
DOWNLOADING
%FOTA: VERIFYING
%FOTA: UPGRADING
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| 4 ISEM\CONDUCTO

R

%FOTA: "APPLY"
%FOTA: "DONE",0

AT%NRFCLOUDFOTA=4

Clear host MCU
OTA data

OK
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9. Power Consumption Measurements

The nRF93M1 is optimized for low power through its System Disabled, System OFF, and
System ON IDLE operating states.

For details on how to set up the nRF93M1 DK hardware with the Power Profiler Kit Il to measure
current as shown in the following sections, refer to section 4 in the nRF93M1-
DK_0.4_Hardware_User_Guide.

The below plots are generated from the Power Profiler Kit || and the Power Profiler Kit Hardware.

To measure power consumption in a simple, predictable, and repeatable way, the nRF93M1 includes
the proprietary AT Command (%PMUCFG) that puts the nRF93M1 in certain, known power states. This
is not intended to be used in a final product, as the power management is automated based on the host
and LTE modem state and functionality.

Note: These power management commands might change in future modem firmware
releases because of further power optimizations.

Before starting any power measurements or using the power management commands, complete the
following steps:

1. Configure key features of the nRF93M1 to ensure optimal power usage. This can be done using
the %MODULECFG command.

ATSMODULECFE="1ledMode™, 0 // power off IED

OE

ATSMODULECE="1ogCtel™, 0 // disable log output

OE

ATSMODULECFG="usbltrl", 2 // disable USE

OE

ATSMODULECF="usbS1@ask",]1l // mask USE sleep wvote
OE

AT SIMCFE="5imPowerSave™, 1l /) enakle 5IM power save
OE

LTS SIMCFE="5imPresenceletect™, 0 // disable S5IM detection
OE

LATSPMUOCFE=l, 4 // Enter System OFF mode

0K

2. Configure the nRF93M1 UART to a baud rate of 9600 bps to enable the low-power UART mode
with wake-up possibility from System OFF (deep sleep), which is used in this getting started
guide.
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AT+IER=5&00

0K

3. Change your Serial Terminal software to operate at 9600 bps.

[ Serial Terminal v1.6.2

& Jtnk A TERMINAL SETTINGS  ABOL

SERIAL POR

Disconnect from port

Figure 13 nRF Connect for Desktop Serial Terminal with 9600 baud configurations

9.1. Guidelines for Exiting sleep

As mentioned, the AT+IPR command must set the UART to baud rate 9600 bps or lower for the
nRF93M1 to be able to wake-up from UART during deep sleep such as System OFF, as used in this
guide. If the baud rate is set higher and the device enters deep sleep, the UART will not be able to
wake up the module. In such cases, the POWERKEY or power cycle must be used. The support for
waking the nRF93M1 from deep sleep at higher baud rates will be optimized in upcoming modem
firmware releases.

Before changing baud rate to values above 9600, make sure %PMUCFG is disabled or in System ON
IDLE mode.

ATSBMICEFE?

EMICFE: 1,4 // Enter System OFF mode

OE

ATSPMUCFE=1,1 // Enter System O IDLE

OE

AT+IER=115200 // Baudrate now can be set to any value

OE

If you want to completely reset module, you can issue:

ATHFRCTORYRESET

OE

A factory reset will also set the UART baud rate to the default value of 115200 bps.
9.2. Current measurements

Ensure that the baud rate is set to 9600 baud or lower and then use %PMUCFG to enter System OFF
mode as described in the previous section.
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ATH+CFUN=0 /f/ Modem set to minimal functionality

L4

The following plot is generated using the nRF Connect for Desktop Power Profiler app:

2244 3.494 2:00.0m 268.64)c 2.24ua 3.53p4 10:02n 1.35mc
wverage ma ume charge average ma wme

The average current in Offline/Flight mode is 2.24 pA.

The nRF93M1 is set in full functionality mode. During this measurement, the network configured
the nRF93M1 to enter RCC Idle with a 640 ms DRX cycle.

ATHCFUN=L /f/ Modem set to full functionality
OFE

The average current in RCC Idle with 640ms DRX cycle is 345 pA.

4568_031 v0.4 Page 24



00:00:00 0000:50 000140 00:32:00
e e 720500

343.69u

The nRF93M1 is configured to enter eDRX sleep mode and is granted

81.92 seconds eDRX intervals with 5.12 seconds Paging Time Window (PTW) and 640ms
Paging Occasion.

Note: Most mobile networks have not (yet) rolled out eDRX support for LTE Cat 1 bis devices.

ATHCPSHS=0 // Disable PSM

L]:4

ATHEDEXS=] ,4,0101 // regquest eDB¥ interval of 21.5%2 seconds

L4

ATHCEDEXERDE // (optional) read eDBEX dynamic parameters

+CECEHEDE: 4, "™0101™, ™0101™, "™0011™

QK

41.24mc

The average eDRX floor current is around 10 pA.

The complete eDRX cycle average is 100 pA, including the 5.12 s PTW and 640 ms PO interval where
the nRF93M1 will have 8 RX events with around 100 mA peak current.
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\H 3\

The nRF93M1 is now configured for PSM sleep, requesting a periodic update interval of 3600 seconds
(1 hour) with an active time of 60 seconds.

ATH+CEDEXS=D f/ Disable eDEX

OF

AT+CPSMS=1, ,, "00000110"™, "00100001™ ff Bequest PSM 2600 seconds
OE

The average PSM floor current is around 2 pA.
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Figure 17 nRF93M1 PSM sleep current measurement

The following is the complete cycle that includes the Tracking Area Update (TAU) of 60 minutes and 60

seconds of active time, where the modem monitors for paging occasions (DRX) to receive any pending
data for the network.

The average current for the complete cycle is 22.33 pA.

604 8604 154.37ma 2:00.0m 72.58a¢ 22.33ua 154,37ma 59:58m B0.35=c
@ = ve change erage max e cage

Figure 18: nRF93M1 PSM cycle with active time

4568_031 v0.4 Page 27



Liability disclaimer

Nordic Semiconductor ASA reserves the right to make changes without further notice to the product to
improve reliability, function or design. Nordic Semiconductor ASA does not assume any liability arising
out of the application or use of any product or circuits described herein.
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