mulata

INNOVATOR IN ELECTRONICS

User Guide

Type 2NR EVK V4

User Guide - Rev. 4.0




B Type 2NR EVK User Guide V4 Iﬂ.llRﬂ.tﬂ

INNOVATOR IN ELECTRONICS

Table of Contents

11 Yo 11 T2 1T 4
2 Kt CONTENES .ot e e e e e a e e e as 4
21 TYPE 2NR EVK .. ettt annane 4

B o =10 AV = TR T U o TSP 5
3.1 TYPE 2NR EVK SEIUD ..t 5

4 Default APPIICALION ......ooiiiiiiiiiiiieiee e s 6
5 2NR SOfWAIE SEIUP .ceitiii it e e e e e e e e e 6
B INSTAII SDK ... 6

6 SDK PatCh for 2NR ... ..ottt e e easeanesnnnnnnnnnnne 7
AR =0T o e I aY o] o] [{ox=1 1 o o = J PP 8
VA 1O =10 1V7 1] a1 =T o | P 8
7.2 Implementing an Application (BLE) ........ccuuiiiiiiiiie e 8
A O Y- 11T = 1o 2 o o T 8

7.2.2 Configuration and BUilding ..........coouiuiiiiiiii e 9

7.2.3 Customizing @ BUild............ooeiiiiii e 10

7.2.4 FIashing the BiNAIY..........uuuiuiiiiiiiiiiiiiiiii s 11

2R 31 B L= o1 T[] o [P UPPPT 13

8 FEAUIE TeSHING....cci i et e e e e e e e e e e e e e e e e e e 14
8.1 Testing BIUBTOON ... 14
I =1 1 o TN N L O UPPIN 18
8.3 TeStiNG B02.15.4 ... aaaan 18

O REF T@SHING ..ottt 20
9.1 Direct TESt MOde (DTIM) ...ttt e e e e e e e e e e enenees 20
0.2 RaAIO TSt 21
9.3 Conducted RF Test Hardware Modifications ..........ccccooiiiiiiiiiiiiiiieeceeeeeeeeeeeeeeeeeeeeeeee 21

10 CUrreNt MEASUIEIMENT .......eeiiiiiiiiiiiieeeitiiiteee e es 22
11 REFEIENCES ... e 22
11.1 Type 2NR EVK SChemMaAtiC ....ccovvuiiiiieiceee et 22
11.2 Type 2NR Datasheet............ooooiiii e 22

P2 (o] 01 1 TS URPPPP 23
REVISION HISTOIY ....oiiiiii it e e e e e e et e e e e e e e e e e s e e eeaaeeennes 24

©2026 by Murata Manufacturing Co., Ltd. e May 26, 2026e E2B-5X-2032 e Rev. 4.0 ¢ www.murata.com


https://www.murata.com/

B Type 2NR EVK User Guide V4 Iﬂ.llRﬂ.tﬂ

INNOVATOR IN ELECTRONICS

Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4.
Figure 5:
Figure 6:
Figure 7:
Figure 8:

Murata Type 2ZNR EVK ... 4
Serial PO SEUUP....coiiiiiiiiiiiiii s 6
Board Target TYPe .....coo oottt 7
VSC Development MOAE. ........uiiii e e e 8
COPY @ SAMPIE ... e e aaanan 9
Build Configuration.............cooi oo 9
OVETIAY FlES ...ttt e e e e e 10
FIAshing Via VSC ... ..t e e e 11

Figure 9: Flashing via NRF CONNECT..........ooiiiiiiiiiiii e 12
Figure 10: nRF Connect: Programmer............cooiiiiiiiiiii et e e e eanaes 12
1o [0 =3 e B =Y o U T | o [T UPPPN 13
Figure 12: Tera Term SeHNGS .....coo oo eaaeees 14
Figure 13: Tera TeIM LOGS .....uuuii e e e e e e e e e e e e 14
Figure 14: Phone App: NRF TOOIDOX.......... i e e 15
Figure 15: SCan fOr @ DBVICE. ........uuiiiiiiiiiieiie ettt e e e e e e e 15
Figure 16: Connect t0 the DEVICE..........oouiiiiiii et 16
Figure 17: Serial Port QUIPUL ... e e e e e e e eeees 16
Figure 18: Displaying Heart Rate Data...............ooooiiiiiiii e 17
Figure 19: NFC App “System Off” Serial Port OUtpUL ... 18
Figure 20: Thread: CLI Sample Serial Port Output EVK 1........ouuiiiiicccceceeeeeeeeeeeee 18
Figure 21: Thread: CLI Sample Serial Port Output EVK 2..........uuuiiiiiiciccceeeeeeeeeeeee e 19
Figure 22: NRF ConneCt: DTM ...... e e e e e e et e e e e e eeees 20
Figure 23: nRF Connect: DTM TransSmiSSION ........cuuuuiiiiiieiiiieii e e e e e e eneees 21

Tables

Table 1: Document CONVENTIONS .........uiiiiiiiiiiiiiiiiiiii s 3
Table 2: Murata Type 2NR EVK COMPONENTES........cccoiiiiiiiiii i 5
LIz Lod LI T e o] 0| < PP 23

©2026 by Murata Manufacturing Co., Ltd. e May 26, 2026e E2B-5X-2032 e Rev. 4.0 ¢ www.murata.com


https://www.murata.com/

B Type 2NR EVK User Guide V4 muRata

INNOVATOR IN ELECTRONICS

About This Document

Murata Type 2NR module (Murata part number LBMA0ZZ2NR-001) supports 3 wireless radios:
Bluetooth® Low Energy, IEEE802.15.4 and NFC. It is based on Nordic Semiconductor's nRF54L15
SoC. This document provides the setup instructions for the Murata Type 2NR EVK V4
(LBMAOZZ2NR-EVK).

This document is dedicated to 2NR EVK V4. The revision of the EVK is printed on the board. If you are
using another version of the EVK, please refer to the corresponding documents.

Audience & Purpose

This document is intended for software/firmware, hardware, and systems engineers to evaluate and
develop applications with Murata’s Type 2NR module.

Document Conventions
Table 1 describes the document conventions.

Table 1: Document Conventions

Conventions Description

Warning Note

@ Indicates very important note. Users are strongly recommended to review.

Info Note
Intended for informational purposes. Users should review.

Menu Reference
In Indicates menu navigation instructions.

Example: Insert< Tables= Quick Tables=> Save Selection to Gallery I

External Hyperlink
This symbol indicates a hyperlink to an external document or website.

D?l
Example: Murata C7
Click on the text to open the external link.
Internal Hyperlink
- This symbol indicates a hyperlink within the document.
Example: Introduction C¥
Click on the text to open the link.
Console input/output or Console /0 or Code Snippet
code snippet This text Style denotes console input/output or a code snippet.

Console /0 or Code Snippet Comment
This text Style denotes a console input/output or code snippet comment.

# Console I/0O comment

// Code snippet comment e Console I/0O comment (preceded by “#") is for informational purposes only

and does not denote actual console input/output.
e Code Snippet comment (preceded by “//”) may exist in the original code.
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1 Introduction

Murata Type 2NR module (Murata part number LBMA0ZZ2NR-001) supports 3 wireless radios:
Bluetooth® Low Energy, IEEE802.15.4 and NFC. It is based on Nordic Semiconductor's nRF54L15
SoC. This document provides the setup instructions for the Murata Type 2NR EVK V4
(LBMAOZZ2NR-EVK).

2 Kit Contents

The Murata Type 2NR EVK contains the following items:
1. Type 2NR evaluation board
2. 1 USB-C cable

2.1 Type 2NR EVK

The 2NR EVK comes with an on-board debugger/programmer, so no external debugger board is
required for the development of a 2NR project.

Figure 1 shows the 2NR EVK.

Figure 1: Murata Type 2NR EVK
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The various components are described in Table 2 below.

Table 2: Murata Type 2NR EVK Components

Label ‘ Description ‘
LEDO This LED is used in the blinky LED demo application.
USB-C (CN1) Power and UARTO/UART1. Connect a USB cable to the host PC.

RF port (CN2)

External U.FL antenna can be connected here for Bluetooth/802.15.4 antenna. This
antenna is disabled by default. See Section 9.3 for instructions on enabling this.

NFC Antenna This antenna is by default enabled.
Type 2NR Type 2NR module
This jumper is used to set up the EVK to use either 3.3 V or 1.8 V.
VDD e Left:18V
e Right: 3.3V
This jumper is used to select USB power or battery power for LEDs.
VLED e Left: USB
¢ Right: Battery
This jumper is used to select USB power or battery power for EVK.
VDD_2NR o Left: Battery
¢ Right: USB
LEDs LEDO ~ LEDS for applications. LED4 for debugger use.
32 KHz clock (X1) External 32 KHz slow clock
Flash (1C4) Macronix MX25R6435F 8 MB flash (optional)

Isolation Jumper

This jumper is used during battery operation and current measurement only.

If there is an issue with the on-board debugger, use this port to connect to an external

Debug in debugger such as a nRF54L15 DK board or another 2NR EVK.
Debug out It is used to debug or flash another 2NR EVK.
RESET button Resetting the 2NR.

This EVK revision supports battery operation. In battery operation place isolation jumper to disconnect
from nRF5340.

3 Hardware Setup

3.1 Type 2NR EVK Setup

Connect the Type 2NR EVK to the host PC using USB-C cable.

Open device manager on the host PC and check the detected COM port enumeration. There
should be two COM ports, shown as ‘JLink CDC UART port’. Typically, the lower-numbered COM
port can be used to interact with the application on Type 2NR.
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Open a terminal application (PuTTY C7, Tera Term ) and configure the serial port for 115200
baud, 8 data bits, no parity, and 1 stop bit (8N1), as shown in Figure 2.

Figure 2: Serial Port Setup

Tera Term: Serial port setup and connection *
Port: COM9 ~ | i
New setting

Speed: 115200 ~

Data: 8 bit ~ Cancel

Parity: none ~

Stop bits: 1 bit ~ Help

Flow control: none ~

Transmit delay

EI msecfchar EI msecfline

Device Friendly Name: USB Serial Port [COM9]

Device Instance ID: FTDIBUSWYID_0403+PID_6015+D388HA2H
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 7-5-2021

Driver Yersion: 2.12.36.4

< >

4 Default Application

The board should have already flashed with a default application: blinky app, which just blinks on
LED 0. The blinky app can be found from SDK examples (see Section 7.2.1 C¥).

5 2NR Software Setup

To build applications, read this section to set up software development environment.

@ Some of the software components may require Administrator privilege to install.

5.1 Install SDK

Check out Nordic’s tutorial video C7.

Download and install the following: (mostly covered in the video linked above)

e nRF Connect for Desktop C7'

e nRF Util 7 (not covered by the video but necessary to install)
e Visual Studio Code C7 (VSC)

¢ nRF Connect Extension Pack (for VSC) and SDK

After VSC is installed, install the nRF Connect extension pack and the latest toolchain (such as
3.1.0). Then install the nRF Connect SDK version such as 3.1.0.
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6 SDK Patch for 2NR

The 2NR is basically the same as nrf54115dk/nrf54115/cpuapp at the build Configuration window.

Figure 3: Board Target Type

Board target C

nrf54115dk/nrf54115/cpuapp

more accurate. The crystal is inside the module, and there are two capacitors controlled by software that

@ There is one SDK configuration that must be modified in order for the high frequency crystal clock to be
need a different value than the default SDK value. Follow the process described below.

Navigate to the SDK folder, such as C:\ncs\3.1.0. Open
C:\ncs\v3.1.0\zephyr\boards\nordic\nrf54115dk\nrf541_05_10_15_cpuapp_common.dtsi.

Find the following:

&hfxo {
load-capacitors = "internal";
load-capacitance-femtofarad = <15000>;

}i
Change the value from 15000 to 10500, so that it becomes:
shfxo {

load-capacitors = "internal";
load-capacitance-femtofarad = <10500>;

b

This has to be done for every SDK update later on, or in the overlay file
boards\nrf54115dk_nrf54115_cpuapp.overlay.
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/ Building Applications
7.1 VSC Environment

Open a terminal window to monitor building and flashing progress.

Figure 4: VSC Development Mode

File Edit Selection View Go Run Terminal Help 4~ blinky

NRF CONNECT New Terminal Ctrl+Shift+

Split Terminal
~ WELCOME
nage toolchains Run Task

& Manage SDKs .
= Run Build Task...
en an existing application
. Run Active File
ate a new application

ew board Run Selected Text

Configure Tasks...

Configure Default Build Task...

+ Shift + P
v APPLICATIONS
~ [Z] blinky (1co tion | 2 + P
> ¥ build
B

~ BLINKY

nRF Connect SDK v2.9.0 S OUTPU E TERMINAL

> ) Sl -- west flash: rebuilding
> E7 Config files [e/5] pPerforming build step for ‘blinky"
Qutput files ninja: no work to do.

[2/5] No install step for 'blinky"
[3/5] completed 'blinky’
[4/5] cmd.exe /C "cd /D C:\nordic\myApps\blinky\build\_ sysbuild && C:\ncs\toolchains\b62ed3e767\opt\b:

.~ ACTIONS -- west flash: using runner nrfutil

. - e runners.nrfutil: reset after flashing requested

P (e SRR T o (220 runners.nrfutil: Flashing file: C:\nordic\myApps\blinky\build\merged.hex

% Build runners.nrfutil: Erasing pages touched by firmware

&> Debug runners.nrfutil: Programming image

& Flash runners.nrfutil: Programming image

= runners.nrfutil: verifying image

£} nRF Kconfig GUI runners.nrfutil: Reset

bl Memory report -- runners.nrfutil: Board with serial number 1059916056 flashed successfully.
H Terminal will be reused by tasks, press any key to close it.

1 » CONNECTED DEVICES

7.2 Implementing an Application (BLE)
7.2.1 Creating an App

You can create a brand-new app or copy existing examples.
There are many examples in SDK. Following is the BLE peripheral_hr example.
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Figure 5: Copy a Sample

File Edit View Go Run Terminal Help & Mew Application (1/2)

Click “Create a new application” = “Copy a sample” Ii&. Select the SDK version (e.g., 3.1.0). Then
type the name in the search bar, e.g. “peripheral_hr”.

After confirming the folder location, the “peripheral_hr” app will appear in the “Applications” in the
left pane.

7.2.2 Configuration and Building

Click the Add build configuration and type in “nrf54115” in the “Board target” box. If you do not see
the “nrf54115dk/nrf54115/cpuapp”, that means the example does not have support for the 2NR
board. Only when you are able to select “nrf54115dk/nrf54115/cpuapp”, the application is supported
on the 2NR EVK.

Figure 6: Build Configuration

Q peripheral_hr

%3 Add Build Configuration (peripheral_hr) X

Add Build Configuration (peripheral_hr)
SDK @

@ nRF Connect SDK v3.1.0

Toolchain @

& nRF Connect SDK Toolchain v3.1.0

Board target
nrs4l15dk/nrf54115/cpuapp
Compatible \ S0C Nordic

~ APPLICATIONS Base configuration files (Kconfig fragments) @
~ [=] peripheral_hr
-+ Add build configuration

Extra Kconfig fragments @
Base Devicetree overlays @

Extra Devicetree overlays G

Snippets @

Optimization level (size, speed, or debugging) @

Lse proiect default | T R
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Click on “Generate and build” button, it will start to generate the build script and build the binary.

After the build, C:/nordic/myApps/peripheral_hr/build/peripheral_hr/zephyr/zephyr.hex will be
generated.

7.2.3 Customizing a Build
7.2.3.1 prj.conf

There is a prj.conf file under each app’s folder. Add any config parameters there to customize the
building. For example, if your board does not have the 32 KHz crystal, then modify the prj.conf to
add below lines to enable the use of internal 32 KHz clock. Then make a pristine build.

CONFIG_CLOCK CONTROL NRF K32SRC_RC=y
CONFIG_CLOCK CONTROL NRF_K32SRC_XTAL=n

7.2.3.2 Overlay

There are also overlay files that you can add your configuration parameters in.

Figure 7: Overlay Files

File Edit Selection View Go Run Terminal Help < O Untitled (Workspace)

@ EXPLORER

v UNTITLED (WORKSPACE)
~ bli
~ boards . - . o O e e
* Copyright (c) 2024 Nordic Semiconductor ASA

*

nrf54115dk_nrf54115_cpuapp_egpio.overlay

* SPDX-License-Identifier: LicenseRef-Nordic-5-Clg

CMakelists.txt

prj.conf
= README.rst
sample.yaml
> peripheral_hr

~ cli

_sram 4
reg = <0x20000000 D
ranges = <0x0 Ox200

~ boards
nrf54h20dk_nrf54h20_cpuapp.conf
nrf54h20dk_nrf54h20_cpuapp.overlay
nrf54115dk_nrf54110_cpuapp.conf
nrf54115dk_nrf54110_cpuapp.overlay
nrfs4115dk_nrf54115_cpuapp_ns.conf
nrf54115dk_nrf54115_cpuapp_ns.overlay
nrf54115dk_nrf54115_cpuapp.conf
nrf54115dk_nrf54115_cpuapp.overlay
nrf5340dk_nrf5340_cpuapp.conf
nrf21540dk_nrf5
nrf528 c_nrf528

For example, the default regulator configuration is DCDC mode. If you want to change to LDO
mode, you can append below to the nrf54115dk_nrf54115_cpuapp.overlay.

&vregmain {

status = "okay";

regulator-initial-mode = <NRF5X REG MODE LDO>;
}i
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SDK patch can be in overlay file.

&shfxo {
load-capacitors = "internal";
load-capacitance-femtofarad = <10500>;

7.2.4 Flashing the Binary

Please Note Murata recommends using nRF Connect to flash the EVK, covered in Section 7.2.4.2 C¥.

7.2.4.1 Using VSC

Plug in the USB-C cable to connect the 2NR EVK to the computer.
With “Build sysbuild” under the app highlighted, click on “Flash”.

Figure 8: Flashing via VSC

File Edit Selection WView 2 ipheral_hr

en terminal

> |~ TERMINAL
T . Building C
~ APPLICATIONS Building C
~ [=] peripheral_hr (1 config Building C = -
Building C obj z ceFi opging/log output
Building C ject z keFi ogging/log msg.c.obj
Building C
Building C
Building C
Building C
Building C
Building C
Building C
Building C
> B3 Config files Building C ji z keFi f vices/dis bj
Building C ji z keFi g / bluetooth/host_extension
Building C ji MakeFi 5 5 J /subsys/partition_manager/flash_
Generating
Building ASM object zepl fcortex keFi £ _arm__core__cortex_m.dir/
Linking C executable
nnect SDK chail 0 M i Used Si i i r.c.obj

~ ACTIONS

erminal will be reused by tasks, press any key to close it.
] Mo install step for ‘peripheral_hr®

> CONMNECTED DEVICES

RO o

7.2.4.2 Using nRF Connect for Desktop

There is another way to flash the binary using nRF Connect for Desktop. This is useful when a
prebuilt HEX file is provided and you just want to flash it onto a board.

Open nRF Connect for Desktop. Then click on Open button for “Programmer”.
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nRF Connect for Desktop v3.1.0 - [m] x

APPS SETTINGS  ABOUT

9 Bluetooth Low Energy

General tool for development and testing with Bluetooth Low E'
Energy

Board Configurator
Configuration tool for Mordic Development Kits

o |

Direct Test Mode
RF PHY testing of Bluetooth Low Energy devices

o JE

.%%

Programmer
ﬂ Tool for flash programming Nordic SoCs and SiPs I:l

The window will open as shown in Figure 10.

Figure 10: nRF Connect: Programmer

7 Programmerv4.50 - O X
PROGRAMMER  A50UT ~

Fi

- Add file
c Reload files
e Clear files
H

File memory layout - Device memory layout

LE
DEVICE

J-LINK SETTINGS

Auto read memory

ol

sow sioe paneL @) CLEARLOG  OFEN LOG FILE autoscroLLoc (I@  showios (@

multata
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Plug in the USB cable to connect device to the PC and click on “SELECT DEVICE”, select the

JLINK device.
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Click “Add file” and select the hex file. Then click “Erase & write” to flash the hex file.

If there is already a file in the tool, click “Clear files” first before adding a new file.

7.2.5 Debugging
7.2.5.1 Using the Onboard Debugger

For debugging, in the Build Configuration -> Optimization Level, select “Optimize for Debugging -

Og” and rebuild it.

To debug the app, with “Build sysbuild” under the app highlighted, click on “Debug”. VSC will build

and flash the binary into the module and start debug session.

Figure 11: Debugging

) File Edit Selection View Go Run Terminal Help

£

RUN AND DEBUG ~

P> No Configurations

~ VARIABLES

~ Locals

main( )

ret;

main.c > @ m

2 Untitled (Workspace)

2 ¥ T 90

ain(v

led_state =

if (lg

re

io_is_ready_dt(&led

ret = gpio_pin_configure_dt(&led,
if (ret < @) {

return

a;

nrf_oscillators_hfxo_cap_set

whil

re

ret

gpio_pin_ toggle_dt(&led);
if (ret < @
urn 8;

led_state

printf

"LE ', led_state 2 "ON" : "OFF");

k_msleep

return @;

Use the buttons in the top right corner in the above picture to
Restart, and Stop debugging.

7.2.5.2 Debugging 2NR on a Different Board

Continue, Step over, Step in, step out,

You can debug or flash 2NR on another EVK by connecting a SWD cable from the “Debug out” port
to another EVK’s “Debug in” port. Follow the same steps as in Section 7.2.5.1 C¥
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8 Feature Testing

8.1 Testing Bluetooth

After flashing the Bluetooth app (peripheral_hr), it will start automatically. LEDO will be blinking,
waiting for a peer to connect. Use a serial port emulator such as Tera Term to monitor the app.
Configure Tera Term as below and open one of the COM ports shown in Device Manager.

Figure 12: Tera Term Settings

Tera Term: Serial port setup and connection X
Port: CoM9 v | i
New setting

Speed: 115200 ~

Data: 8 bit ~ Cancel

Parity: none ~

Stop bits: 1 hit v Help

Flow control: none v

Transmit delay

EI msecjchar EI msecfline

Device Friendly Name: USB Serial Port [COM9)

Device Instance ID: FTDIBUSYID_0403+PID_6015+D388HA2F
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 7-5-2021

Driver Version: 2.12.36.4

Figure 13: Tera Term Logs

T

File Edit Setup Contrel Window Help
»*#% Booting nRF Gonnect SDK uv3.1_B-6cbebh3Z24%6e »ex
=»xx Using Zephyr 05 v4.1.99-1612683d44010 xox
[AA:0A: BB B880,.38921 {inf> bt_sdc_hci_driver: SoftDevice Controller build revision:
" fc de 41 eb a2 di 42 24 8@ h5 £f8 57 9f ac 9d %e {..A...B5 .

aa c? b4 34 i...4

[AA:80:00.801 .838] <inf> bt_hci_core: HW Platform: Nordic Semiconductor (Bx8882)>
<inf> bt_hci_core: HW Uariant: nRF54Lx (Bx8805>
<inf> bt_hci_core: Firmuware: Standard Bluetooth controller (BxB8> Uersion 252.16862 B

£inf> bt_hci_core: HCI transport: SDC

<inf> bt_hci_core: Identity: E?:CC:FF:F?:C2:95 (Pandom)

{inf>» bt_hci_core: HCI: version 6.1 (BxBf) revision Bx3IB6?. manufacturer BxBA5%
[BB AA:68. 332 3531 <inf>» bt_hci_core: LMP: wersion 6.1 (BxBF> subuver Bx3069
Bluetooth initialized
Starting Legacy Advertising <connectahle and scannahle>
Advertising successfully started
Checking LED device...done.
Conf iguring GPIO pin.._done.
Start blinking LED...
%% Booting nRF Connect SDK uv3.1_08-6cbe5h32496e »ex
#x% lUsing Fephyr 05 v4.1_.97-1612683d4010
[BA:00:80.80A,.382]1 <inf> bt_sdc_hci_driver: SoftDevice Controller build revision:

fc de 41 eb a2 di 42 24 B0 h5 f8 57 9f ac 9d %e !..A...BS .

aa c? b4 34 T...4

[AA:AA:A0.9A1 .B38]1 <{inf> bt_hci core: HW Platform: Nordic Semiconductor (Bx8882>
{inf?> bt_hci_core: HW Uariant: nRF54Lx <BxBBAAL>
<inf> bt_hci_core: Firmuware: Standard Bluetooth controller (Bx@B> Uersion 252.16862 B

B8.882,.276]1 <inf> bt_hci core: HCI transport: SDC

B.802,.325]1 <{inf> bt_hci_core: Identity: E?:CC:FF:F?:C2:95 (random)

8.8082,.34A1 <{inf> bt_hci core: HCI: wersion 6.1 (BxBf)> revision Bx3869. manufacturer @xB085%
<inf>» bt_hci_core: LMP: wersion 6.1 {(BxBf> subver Bx386%7

|

Stau-t1ng Legacy Advertising {(connectable and scannablel
tising successfully started

Checking LED device...done.

Conf iguring GPIO pin.._done.

Start blinking LED...

©2026 by Murata Manufacturing Co., Ltd. e May 26, 2026e E2B-5X-2032 e Rev. 4.0 ¢ www.murata.com


https://www.murata.com/

B Type 2NR EVK User Guide V4 muRa_ta

INNOVATOR IN ELECTRONICS

¢ Install the “nRF Toolbox” from App Store on your phone. Click on “Connect to Device” as
shown in Figure 14”.

Figure 14: Phone App: nRF Toolbox

1:23 & wil LTE @)
nRF Toolbox

Connected

\

No Connected Devices

Open the Scanner from be to connect

1o one or multiple Devices

Scanner

+))  Connect to Device
More

About nRF Toolbox
Source Code (GitHub)
@ Help (Nordic DevZone)

{_J?:} Logs settings

Copyright © 2026 Nordic Semiconductor ASA

e Select the device “Zephyr Heartrate Sensor” as shown in Figure 15.

Figure 15: Scan for a Device

1:24 % ol LTE @

A

Scanner O

Seos
Unnamed Device
Unnamed Device
Unnamed Device
Seos
Unnamed Device
Seos
Unnamed Device
Unnamed Device

Zephyr Heartrate Sensor

{@ Device Inform.

Unnamed Device
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e Click on the “Heart Rate” as shown in Figure 16.

Figure 16: Connect to the Device

124 ol LTE @
nRF Toolbox
Connected

Zephyr Heartrate Sensor

o ¢ 8 © Device Inform...

Scanner

+))  Connect to Device
More

) About nRF Toolbox
[E5] Source Code (GitHub)
@ Help (Nordic DevZone)

{5 Logs settings

2026 Nordic Semiconductor ASA

e Tera Term will show messages about BLE connection in Figure 17.

Figure 17: Serial Port Output

YT COMB4 - Tera Term VT = O x
File Edit Setup Control Window Help

Stop blinking LED.
[AA:@3:53_.388.272] {wrn> bt_l12cap: Ignoring data for unknown channel ID Bx@Bd3a
[BA:-83:54.176.592]1 <{inf> bhas: BAS Motifications enahled

[AA:A3:-54_227. 8871 <inf> hrs:- HRS notifications enabled
RS notification status changed: enabled I
[B@:84:49 _354_.562]1 <inf> hrs: HRS CTRL Point UWritten 1
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o BLE data will be shown in Figure 18.

Figure 18: Displaying Heart Rate Data
1:24 N\ wil LTE @)
¢ Zephyr Heartrate Sensor Q

Heart Monitor

Heart Rate ¥ 144 BPM

140
130
120

110

Sensor contact detected
Burnt calories: 0
RR Intervals Received: 0

Location: Chest

> O\ g*

Reset calories

Device Information

@ Open Inspector

Troubleshooting

@ Can'tfind your service? >

Connection

Disconnect
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8.2 Testing NFC

There are NFC examples in the SDK. For example, build the “System off” example and flash it.
Read the README.rst to understand how to build and run the sample.

LEDO should be off by default, use an NFC reader (iPhone’s upper edge) to get close to the coil
NFC antenna, LEDO should turn on, and the terminal will show below information.

Figure 19: NFC App “System Off” Serial Port Output

4T COM165 - Tera Term VT - O >
File Edit Setup Contrel Window Help

##% Booting nRF Connect SDK v2_9._0-7787h2647840 e
*x% lzing Zephyr 05 w3 7. .99-1Ff8f3dc29142 2xex

Wake up by NFC field detect

MFC configuration done

Powering off.

Approach a NFC reader to restart.

#*#% Booting nRF Connect SDK v2_9._0-7787h2647848 e

*x% lzing Zephyr 05 w3 7. .99-1Ff8f3dc29142 2xex
Wake up by NFC field detect

MFC configuration done

Powering off.

appruach a MFC reader to restart.

8.3 Testing 802.15.4

Create an application by copying the “Thread CLI Sample” Thread CLI Sample C7. Read the
README.rst to understand how to build and run the sample.

The CLI can be used for certification tests. Flash the application to two EVKs to test connection
between the two.

Figure 20: Thread: CLI Sample Serial Port Output EVK 1

4| COMA4 - Tera Term VT — O >

File Edit Setup Contrel Window Help

#xx% Booting nRF Connect SDK v2 .9 _8-7787h2647840 e
*xx Uzsing Zephyr 05 v3.7.79-1f8Ff3dc22142 »xx

channel 11

panid Bxabcd

networkkey B811223344556677882%aabbeccddeeff
ifconfig up

thread start

state
networkname

= ipaddr
fdde:-adBA:heef -B:A:ff -feBA:fcHB
fdde-adBB:beef:-B:0:ff -feBA:F308
fdde ad@d:-heef :B0:6725:75c?:cca?:-f8el
feBA:-A:-A:0:24%a:ec?1:34bbh:1d83
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Figure 21: Thread: CLI Sample Serial Port Output EVK 2

uart:~5% ot> ot channel 11
channel 11
Done
uart:~5 ot> ot panid Oxabed
panid Oxabed
Done
uart:~5 > ot networkkey 00112
ot networkkey 0011223344556677
Done
uart:~5 ot> ot ifconfig up
ifconfig up
Done
uart:~5 > ot thread start
ot thread start
Done
uart:~8§ 195 : Tho9:cca9: £f8e8
ping fdde:ad00:beef:0
1¢ bytez from fdde:ad00:beef:0:67 75c Be8: icmp seq—1 hlim—64 t
ime=27Tms
1 packet=z transmitted, 1 packets received. Packet los=z = 0.0%. Round-tri

p minfavg/max = 27/27.0/27 ms.
Done
uart:~5 D

CLEAR CONSOLE
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9 RF Testing
9.1 Direct Test Mode (DTM)

There is a Direct Test Mode example in SDK. Select and build the DTM example in a way similar to
the BLE example.

The DTM application should work with any automatic BLE testers via UART. There is also a
function in the nRF Connect for Desktop PC application that user can run manually to do some RF
tests.

Click “Open” button for function “Direct Test Mode” from nRF Connect for Desktop.

Figure 22: nRF Connect: DTM

2~ Direct Test Mode v2.4.2 - O X

g Sk A TRANSMITTER RECEVER  ABOUT -

SERIAL PORT

COM167 A

CHANMEL MODE

CHANMNEL SETTINGS

Transmit on channel 17

B

Transmit power 0 dBm

— e

Physical layer

LE TMbps v

Packet type
PRBS9

Packet length 37 Bytes
—_—

Mo timeout

© start test

srowsipe raneL (@) CLEARLOG  OPEN LOG FILE autoscroLLLoc (@ ssowios (@

There will be two COM ports showing under “SERIAL PORT". Select the lower-numbered COM port
first. Click on “Start test”. If a blue bar shows up, communication has been established successfully.
You can change different parameters on the screen for different tests.

If it fails, it is possible the port number is not correct. Select the other port number and try again.
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Figure 23: nRF Connect: DTM Transmission

/- Direct Test Mode v2.4.2 - ] x

2 A  TRANSMITTER RECEIVER  ABOUT -

SERIAL PORT

CHANMEL MODE

CHANMEL SETTINGS

Transmit on channel
Transmit power dBm

Physical layer

Packet type

Packet length Bytes

Mo timeout

‘ © stoptest

stow sipe PaneL (@ D) CLEARLOG  OPEN LOG FILE autoscroLLLoc @ stowiwos (@

9.2 Radio Test

Apart from the DTM app, there is another sample app “radio_test”. It covers testing of BLE,
802.15.4 and Nordic proprietary radio. Read the README.rst to understand how to build and run
the sample.

It allows users to test RF performance from a shell via serial port instead of a PC tool.

9.3 Conducted RF Test Hardware Modifications

To use the u.FL connector, add a 0 Q resistor R7, and remove C12 and L1.
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10 Current Measurement

Remove jumper on VDD_2NR and connect the current meter across the two right-most pins if using
USB power.

11 References

11.1 Type 2NR EVK Schematic

Contact Murata Sales.

11.2 Type 2NR Datasheet

Contact Murata Sales.
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12 Acronyms
The following table describes the acronyms used in this document.

Table 3: Acronyms

Acronym Description

802.15.4 IEEE 802.15.4 is a technical standard which defines the operation of a low-rate wireless
personal area network (LR-WPAN), maintained by the IEEE 802.15 working group C7.

ARM Advanced RISC Machines.

BLE Bluetooth Low Energy. It is a wireless personal area network technology designed and
marketed by the Bluetooth Special Interest Group C7.

NFC Near Field Communication

DC Direct Current

EVK Evaluation Kit. The Type 2NR EVK contains the Type 2NR evaluation board, cables.

GPIO General Purpose Input/Output.

IDE Integrated Development Environment. It is a software application that provides

comprehensive facilities for software development such as a source-code editor, build
automation tools, and a debugger.

10 Input Output

LED Light Emitting Diode. It is a semiconductor device that emits light when current flows through
it. The Type 2NR evaluation board contains multiple LEDs for various indications.

PCB Printed Circuit Board.

RF Radio Frequency.

SDK Software Development Kit. It is a collection of software development tools in one installable
package.

SWD Serial Wire Debug. SWD is a modification/implementation of JTAG specifically for ARM
processors.

u.FL u.FL is a miniature RF connector for high-frequency signals up to 6 GHz.

UART Universal Asynchronous Receiver-Transmitter. It is an industry standard device-to-device

communication protocol.
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Revision Date Author Change Description

1.0 April 21, 2025 TCF Initial Release

2.0 Nov 12, 2025 TCF EVK V2 updates: Add debug out pin and isolation switches,
noted that battery operation and current measurement are not
supported.

3.0 March 2, 2026 TCF EVK V3 updates: Isolation jumper is functional. Battery
operation and current measurements are supported.

4.0 May 26, 2026 TCF EVK V4 updates.
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Copyright © Murata Manufacturing Co., Ltd. All rights reserved. The information and content in this document are
provided “as-is” with no warranties of any kind and are for informational purpose only. Data and information have been
carefully checked and are believed to be accurate; however, no liability or responsibility for any errors, omissions, or
inaccuracies is assumed.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. Other brands and product
names are trademarks or registered trademarks of their respective owners.

Specifications are subject to change without notice.
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