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CHAPTER 1. OVERVIEW

NRF52840 Eval Kit is a development/evaluation kit based on nRF52840, features
Arduino / Raspberry Pi connectivity, and several common peripherals.

It supports the new generation Bluetooth 5.0, compared to Bluetooth 4.0, the data
rate is twice, up to 2Mbps, the transfer distance is quadruple. Based on the ARM
Cortex-M4F architecture, the CPU frequency achieves up to 64MHz. Bluetooth MESH!
and 2.4GHz radio are also available, that means higher performance, and more
suitable applications.

Thanks to the onboard Arduino / Raspberry Pi compatible headers, both Arduino
shields and Raspberry Pi HATs can be attached at the same time, make it easy to use

more expansion resources.
WHAT' S ON BOARD
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T At least three NRF52849 modules are required for Bluetooth MESH networking
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1.

10.

11.

12.

13.

Arduino headers: for connecting
Arduino shields

Raspberry Pi GPIO header: for
connecting Raspberry Pi HATs

USB TO UART interface

USB port: the USB port of nRF52840
4PIN SWD debugging interface:
for connecting ARM Debugger to
program / debug

3.3V/5V power input/output:
provides power output OR powered
from external power supply
Core52840: nRF52840 core module
CP2102: USB TO UART converter
Buzzer

RT9193-33: 3.3V voltage regulator
Optical sensor

Keys: RESET and USER KEY

LEDs

PWR: power indicator

Vision: V1.0.1 Date: 2019.01.19

14.

16.

17.

19.

RXD/TXD: nRF52840 UART RX/TX
indicator

LED1~LED4: USER LEDs

Power switch

USB: powered from USB connection
Battery: powered from CR2032

battery

. NFC antenna connector

TF card slot

CR2032 battery holder

. Jumpers

Short the jumpers: connect the
onboard peripherals to 1/Os in
example code

Open the jumpers: connect to
custom 1/Os via jumper wires
Current testing pads: 0Q resistor is
soldered by default, remove the

resistor to test current of the board
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CHAPTER 2. SETUP DEVELOPING ENVIRONMENT

Generally, we use nRFgo Studio software to programming NRF52840, however,
because of the compatibility of JLink driver, which is the driver of programmer of nRF
series. Herein we use CLI to setup developing environment for nRF52840 instead of

nRFgo Studio.

INSTALL KEIL AND RELATED PACK

Download Keil from its website and install. Note that Keil requires license,
otherwise it can only be used to compile codes which is smaller than 256kB.

After installing, you should also install related Packs. The NRF52840 pack was
already included in resources?, run NordicSemiconductor.nRF_DeviceFamilyPack.8.17.0

to install it.
INSTALL SEGGER EMBEDDED STUDIO FOR ARM 4.10A

This tool is only required for Bluetooth MESH examples. You can skip this part if
you do not use MESH.

You can download the package from resources and install it without license.
SERIAL DRIVER INSTALL

The Evaluation board has integrated CP2102 module, which is used for TTL to USB
converting. To properly use serial port, you need to install CP2102 driver in your PC. If
you have installed it before, skip this part.

The CP2102 driver is included in resources, choose one according to your OS.

2 You can find them on Waveshare Wiki: https://www.waveshare.com/wiki/NRF52840 Eval Kit
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® Double-click installer “"CPCP210xVCPInstaller xxx” to run it
® Clock next to finish installing
After installing, you can find that a new serial device is recognized under
Computer->Manager->Devices Manager-> COM and LPT after you connect the
evaluation board to PC.
INSTALL JLINK DRIVER
JLink programmer is used to programming NRF52840. It can also be used to erase
NRF52840Flash and upload Bluetooth Softdevices? with nRF5x-Command-Line-Tools.
We recommend you use V6.22 version or above, otherwise, the driver may cannot be
recognized. The JLink driver is included in resources, you can search and download it.
If you have installed Keil before JLink driver, don’ t forget to check the option to

cover it as below:

EA SEGGER J-Link DLL Updater V5.12f 2

The following 3rd-party applications using JLinkARM. dll have been found:
2 i ram Files\IAR Systems\Embedded Workbench 7 S\ARM\bin'")

W Keil MDK V5.18a (DLL V5.12f in "C:\Keil_vS\ARM\Segger"]

SelectAll | SelectNone |

Select the ones you would ke to replace by this version.
The previous version will be renamed and kept in the same folder, allowing manual ""undo”
In case of doubt, do not replace existing DLL(s).

‘You can always perform this operation at a later time via start menu.
Ok Cancel

3 Softdevices are protocol stacks for nRF series
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INSTALL NRFX-COMMAND-LINE-TOOLS

The tool can be downloaded from resources. Download and install it. After
installing, open console, and input nrfjprog -v to check the tools. It should be as below

if you install the tool successfully.

Bl C\Windows\system32ycmd.exe — O *

INSTALL APP

App should be installed in mobile phones for debugging.

nRF Connect: Common debugging tool of mobile phone. With this APP, use can
get the original data. nRF Connect can display RSSI curve, supports multiply slave
devices, has high compatibility and is commonly used.

nRF Toolbox: BLE tool. Toolbox is generally used for part of experiments, it has
GUI like thermometer, cardiotachometer. However, it can only be used for some of

experiments and it is not much stable.
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PERIPHERALS DEMO

Finish the developing environment setup, you now can try with some demo. Herein

using the newest SDK(SDK 15.2), which support Bluetooth 5.0

There are examples in SDK, which can be divided to two kinds, one of them can

run without Softdevice and another are based on Softdevice. The demo which does

not need Softdevice generally located in

NRF5 SDK 15.2.0 9412b96\examples\peripheral\

blinky

blinky _freertos
blinky rtc freertos
blinky systick

bsp

cli

csense

csense_drv
experimental_cli_libuarte
experimental_libuarte
fatfs

flash fds
flash_fstorage
flashwrite

fpu_fft

gfx

gpiote

i2s

led softblink
low power pwm
lpcomp

nrfx_spim

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

|

8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
B/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
B/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
8/9/8 1
B/9/8 1
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HARDWARE CONNECTION

Pull the jumper of LED3, and wire L3 to P1.054

Connect J-Link programmer to NRF52840 Eval kit and PC

Connect NRF52840 Eval Kit to PC or other external power adapter

4 LED3 isn’ t compatible with official SDK, so we should re-connect it when test Blinky sample

Vision: V1.0.1 Date: 2019.01.19
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DOWNLOAD SAMPLES WITHOUT SOFTDEVICE

We take Blinky as example, learn how to use peripherals examples of SDK. Click
blinky->pca10056->blank->arm5 no_packs->blink_pca10056.uvoptx to open the
project. Compiling it:

a2 - | ££| nrf52840_maa ~ £\|

Generally, it can be compiled successfully without error or warning. After

compiling, you should configure it:

|l| |ﬂ| @' | $$| nrf52840 xxaa w ﬁ\

Click Debug, choose J-Links/J-Trace Cortex as debugger. Debug->Settings set

Port to SW

Vision: V1.0.1 Date: 2019.01.19 11 /72
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WA Options for Target 'nrf32840 xxaa'

Device I Target I Dutputl Listingl User

" Use Simulator
[™ Limit Speed to Real-Time

| eict+ | Aem

with restrictions Settings | & Use

| Linker Debuz |Utilities|

Settings

J-LINK / J-TRACE Cortex

V¥ Load Application at Startup

Initialization File:

V¥ Run to main{)

| [z ]

¥ Load Application at Startup V¥ Run to main()

Initialization File:

| [z ]

[~ Wam if outdated Executable is loaded

Restore Debug Session Settings Restore Debug Session Settings

v Breakpoints ¥ Toolbox ¥ Breakpoirts ¥ Toolbox

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memary Display v System Viewer ¥ Memory Display [ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
| | IS:\F{MCMB.DLL I-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | fTcmpLL [pCh4

[~ Wam ff outdated Executable is loaded

Manage Component Viewer Description Files ... |

s

= ]

Cancel

Defanlts |

Help |

Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Dofwnloadl

J-Link / J-Trace Adapter ~SW Device

-]

SN:

IDCODE

Device Name Move

Device: J-Link ARM-OB §TM32

SWDI| @ 0x2BAD1477  ARM CoreSight SW-DP u

P

Jills

HW : V7.00 dil:| V6.30h Down
FW: |J-Link ARM-OB STM32 com|
Port: Max = Autornatic Detection 1D CODE:
sw - 5 MHz -  Manual Configuration  Dewice Narme:
Auto Clkl add | | elete | |Update | IR lem:
Connect & Reset Options. Cache Options. Download Options
Connect: [Normal  +| Reset: INormaI | | ¥ cache Code [~ Verify Code Downloac
¥ Reset after Connect V¥ Cache Memory [~ Download to Elash

Misc

rInterfa TCP/IP
& USB © TCPAP Network Settings

Autodetect ILink Info

Port (Auto:

IP-Addres:
Scan

: | 0
Fing |

ILink Cmd

|127. 0 .0
State: ready

[ m= | = |

wAw |

@UJQVESHQRE

Then click Flash Download, check the options as below and confirm by clicking

OK.

Vision: V1.0.1 Date: 2019.01.19
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Cortex JLink/JTrace Target Driver Setup x

Debugl Trace Flash Download l

Download Function RAM for Algorithm
Lopn | ©F ip. W Program
FF | © Erase sectors ¥ Verify Start:|0x20000000  Size: |0x2000

" Do not Erase [v Reset and Run

Programming Algorithm

Description Device Size Device Type Address Range
nRF52x00x 2M On-chip Flash 00000000H - 001FFFFFH
nRFS2x0o_UICR 4k On-chip Flash 10001000H - 10001FFFH
Start: | Size:
Add ‘

DOWNLOAD SAMPLES WITH SOFTDEVOCE

Different with samples like the blinky, you should first download softdevices,
which Bluetooth demo codes are based on. Herein we take app_uart as example to
show you how to program such demos.
® First, we need to erase NRF52840 flash: Open CMD, connect NRF52840 to PC and

using ARM Debugger(JLink) for programming. Type command to erase NRF52840

Vision: V1.0.1 Date: 2019.01.19 13 /72
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as below:

BN C:\Windows\system32\cmd.exe - O X

® Download Softdevice. Click
NRF5 SDK 15.2.0 9412b96->examples->ble peripheral->ble app_uart->pca10056
->s140->arm5_no_packs-> ble app _uart_pca10056 s140.uvprojx to open the

project. Choose flash_s140 nrf52 6.1.0 softdevice:

File Edit VWiew Project Flash Debug Peripherals Tools 5VCS  Windc

E H a F " T £
& A B - $% | [nlash_s1a0_nrfsz_6.1.0 5[] 45 | db &
Project AL >

=-*1 Project: ble_app_uart_pestfst-st
T3l flash_s140_nrf32_6.1.0_softdevice

® Download the application code like blinky sample.

Vision: V1.0.1 Date: 2019.01.19 14 /72
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CHAPTER 3. CREATING NEW PROJECT

SDK should be used for NRF52840 developing, we take common SDK> as example
to show you how to create a project.

The SDK used herein is SDK V15.2, there is also template for reference:
nRF5 SDK 15.2.0 9412b96\examples\ble_peripheral\ble app_template\pca10056\s140

\arm5_no_packs\ble app_template pca10056 s140.uvprojx
PROJECT TEMPLATE

Generally, the project should include:

DRVER —=» Hardware Periphepgb/2018 10:19...  File fold

SDE . 11/28/2018 259 PM File fold
—=P  Official SDK e e e
TEMP 12/22/2018 2:08 PM File fold

USER > OBJ files 12/22/2018 2:05 PM  File fold

User files
® DRIVER: Drivers of hardware peripherals are saved in this directory, like driver of
MPUG6050 created by users

® SDK: SDK files copied from official SDK, like:

components

config
documentation
examples
external
external_tools

modules

license.xt
i) nRFSx_ MDK_8 17 0 IAR Nordiclicense.msi
i nRFSx_ MDK_8 17 0 Keild Nordiclicense.msi

5 There are specific SDK used for Zigbee, Thread and Mesh sevices

Vision: V1.0.1 Date: 2019.01.19 15/ 72
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There are so many files included in SDK, and we only use some of them for certain
project. Most of libraries are included in components, external contains third party
libraries like freertos library and so on. Old drivers are saved to folder integration
and modules contains the new drivers.

® TEMP: Intermediate files generated while compiling. The files in this folder can be
deleted.

® USER: User files

v USER
v 000 _Project_Template
APPLICATION
IDE
001_LED
002_UART

Generally, files in folders SDK, DRIVER and TEMP are same for different project, what

we need to do is create user files and save them to USER.

CREATE A NEW PROJECT

Create a directory to save project files and copy libraries files to it.

You can google about how to create a new Keil project. Herein we take about

some notices when creating new project.

Vision: V1.0.1 Date: 2019.01.19 16 / 72
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® The drivers of user peripherals should be saved in DRIVER folder

Part-1-Peripheral » DRIVER

=& EaE Sk Fo
BMEZ2B0 2018/11/29 14:538 0fd=

D lic.c 2018/11/23 19:36  C Source File 4 KB
b iic.h 2018/11/23 1237 C++ Header file 2 KB
D led.c 2018/10/26 17:40  C Source File 1KB
b led.h 2018/10/26 17:34  C++ Header file 1KB
[} mpuB0s0.c 2018/11/10 16:47  C Source File 13 KB
k| mpuB050.h 2018/11/10 14114  C++ Header file 15 KB
D cledfont.c 2018/11/7 15:25 C Source File 41 KB
b oledfont.h 2018/11/7 15:29 C++ Header file 1KB
[ spic 2018/11/7 11:39 C Source File 1KB
|h| spi.h 2018/11,/7 11:39 C++ Header file 1KB
D s5d1306.c 2018/11/23 19:38  C Source File 8 KB
|h| s5d1306.h 2018/11/23 1238  C++ Header file 1KB
D uart.c 2018/10/29 1449 C Source File 1KB
|| uart.h 2018/10/29 1449  C++ Header file 1KB

® The projects created should be saved under USER, and please notice the project

name

Part-1-Peripheral » USER

] £% ERHER =3 Foh

000 _Project_Template
001 LED

002_UART
003_SPI{Example)
004 SPI(OLED)
005_12C(5can Device)

2018/11/29 15:08 oifs=
2018/11/29 13:08  Ioif==
2018/11/29 13:08  Ioif==
2018/11/29 13:08  Ioif==
2018/11/29 13:08  Ioif==
2018/11/29 15:08  =oif==

® The application files are usually saved under the path: USER/[Project

file]/APPLICATION/

Part-1-Peripheral » USER » 000 Project Template » APPLICATION

Vision: V1.0.1 Date: 2019.01.19

O =# e HE bS] Fu
[ 30 _Cube.c 2018/11/1018:15  C Source File 5 KB
|h| 3D Cube.h 2018/11/1018:15  C++ Header file 1KB
|| include.h 2018/11/10 14:11  C++ Header file 2 KB
D main.c 2018/11/27 19:08 C Source File 2 KB
[ mymath.c 2018/11/1018:02  C Source File 8 KB
|h| mymath.h 2018/11/1018:02  C++ Header file 1 KB
|h| sdk_config.h 2018/9/8 13:31 C++ Header file 64 KB
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® The Keil project file is saved in IDE folder

> Part-1-Peripheral »

USER » 000 Project Template » IDE

@UJQVESHQRE

O =& ERrHEA et Fuh

Listings 2018/11/29 15:09  Iofg==
RTE 2018/11/29 15:09  Iofg==

JLinkLog.txt 2018/11/29 15:34 STz 6 KB

5] JLinkSettings.ini 2018/11/16 15:13 EZES 1KB

D Project Template.uvguichuangrui..  2018/11/22 15:34  HUANGRUIMIM ... B3 KB

[ ] Project Template.uvoptx 2018/11/22 15:34  UVOPTX 32f4 14 KB

k2 Project Template.uvprojx 2018/11/27 1911 B&ision5 Project 23 KB

® Save OB files to TEMP folder
kA Options for Target Template' x

Output

Devicel Target Listingl Tzer I C/C++ I Azm I Linkerl Debug I Utilitiesl

Select Folderfor Objects.

*'ll-..-‘__
¥ Create Executable: ..\..\._ijedmh

v Debug Information

MName of Executable: IDDD_PI'ﬂiEd'TEf"IJ'EtE

[” Create Batch File

[V Create HEX File

¥ Browse Information

" Create Library; ...\ \TEMP\000_Project-Template lib

0K Cancel

Defaults |

Help |

Vision: V1.0.1 Date: 2019.01.19 18 / 72
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® You had better set the project tree same as official projects.

=% Project: 12C(MPLUEDS0 30 COUBE)
g 12C{MPUEGD50 30 COUBE)
=5 Application
._1 main.c
._1 sdk_config.h
1 3D_Cube.c
U] mymath.c
[ ] Board Definition
[ Board Support
[ 1 nRF_Drivers
[ 1 nRF Libraries
1 nRF_Log
[J nRF_Segger RTT
[ DRIVER
[ ] DRIVER_BME220
& cmsis
’ Device

® Notice the PACK version you use, make sure it is same as official examples

& 2 - 1| % | eomrossrsommsr A [ e
Select Software Packs for Target 'I2C(MPUGDS0 3D COUBE)' Choose whether to automatically use the *
latest version of the installed CMSIS and

device package

I [ Use latest versions of all installed Software Packs I

Pack Selection  Version Descriptior]
ARM:AMP excluded |~ Software components for inter processor communication (Asymmetric Multi Proc
=--ARM:CMSIS fixed ~ 450 CMSIS (Cortex Microcontroller Software Interface Standard)

53.0 E

| 45.0 [v |2—| Select 4.5 and set the version fixed

43.0 |

ARM::CMSIS-Driver excluded |~ CMBSIS Drivers for external devices

Hitese: CMSIS_RTOS_Tutorial excluded |+~ An Introduction to using CMSIS RTOS for Cortex-M Microcontrollers

Keil: ARM_Compiler excluded |~ Keil ARM Compiler extensions for ARM Compiler 5 and ARM Compiler &

Keil:MDK-Middleware excluded |~ Middleware for Keil MDK-Professional and MDK-Plus

Keil:5TM32F(hoe_DFP excluded |+ STMicroelectronics STM32F0 Series Device Support, Drivers and Examples
Keil:5TM32F 10 _DFP excluded |+ STMicroelectronics STM32F1 Series Device Support, Drivers and Examples

Keil::STM32F e DFP excluded |~ STMicroelectronics STM32F4 Series Device Support, Drivers and Examples

Keil::5TM32L 40 DFP excluded |~ STMicroelectronics STM32L4 Series Device Support, Drivers and Examples

Keil:5STM32ZNUCLEO_BSP excluded |~ STMicroelectronics Nucleo Boards Support and Examples
i i - i i i 2.17.0 Mordic Semiconductor nRF ARM devices Device Family Pack.
3

Selects 8.17.0-and sets the version fixed

OK I Cancel | Help |

For more details, please refer to official examples.
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CHAPTER 4. CONTROLING LED

In this chapter, we will instruct how to configure GPIO and control LED. The

examples used herein is 001_LED.

CODES

Open led.h files, you can find that the GPIO and related control functions are defined

in this header file:

#ifndef LED H
#define LED H

#include "nrf.h"

#include "nrf gpio.h"

#define LEDO NRF GPIO PIN MAP(0,13)
#define LED1 NRF GPIO PIN MAP(0,14)
#define LED2 NRF GPIO PIN MAP(0,19)
#define LED3 NRF GPIO PIN MAP(0,16)
void LED On(uint32 t led number);
void LED Off(uint32 t led number);

#endif

Functions defined in header file will be realized in led.c file:

#include "led.h"
void LED On(uint32 t led number)
{
nrf gpio cfg output (led number) ;
nrf gpio pin clear(led number) ;
}
void LED Off(uint32 t led number)
{
nrf gpio cfg output (led number) ;

nrf gpio pin set(led number);

}

LED On(led_number): Turn the LED on

LED_Off(led_number): Turn the LED off

Vision: V1.0.1 Date: 2019.01.19 20 / 72
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And finally, the functions are called in main file to keep turning four LEDs on for

500ms then turning them off for 500ms.

int main(void)
{
while (true)
{
LED On(LEDO) ;
LED On(LED1);
LED On(LED2) ;
LED On(LED3);
nrf delay ms(500);

LED Off (LEDO) ;
LED Off(LED1);
LED Off(LED2);
LED Off(LED3);
nrf delay ms(500);

}

HARDWARE CONNECTION

According to the codes above we know that, the four LEDs controlled should be

connected to P0.13, PO, 14, P0.19, P0.16 separately as table:

UART GPIO

LED1 P0.13
LED2 P0.14
LED3 P1.09
LED4 P0.16

In official SDK, LED3 is connected to P0.15 which is not compatible with official

examples. If you want to use the official SDK and LED3, you need to change it to P1.09.
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The schematic of Eval board is as below:
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Header 4x2 are jumpers on board:
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AND AS GNOEAS S20 £00 800 900 40 810 Zb

H5
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> 6 P0.16
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Header 4X2

USER LED

If you use official SDK, don” t forget to pull L3 jumper and wire it to P0.15 (Do not

require if you use 001_LED).
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In this chapter, we describe about how to use UART interface of NRF52840. The

example used herein is 003_UART. With the example, data can be sent from NRF52840

to UART interface, and LED on eval board will turn on/off when receive corresponding

data from UART interface.

CODES

uart.h

#ifndef UART H

#define UART H

finclude "nrf.h"

#include "nrf gpio.h"

#include "app uart.h"

#include "nrf uart.h"

#define RX PIN NUMBER NRF _GPIO PIN MAP (0, 8)
#define TX PIN NUMBER NRF _GPIO PIN MAP (0, 6)
#define CTS PIN NUMBER NRF _GPIO PIN MAP (0, 7)
#define RTS PIN NUMBER NRF _GPIO PIN MAP (0, 5)
#define UART HWFC APP_UART FLOW CONTROL DISABLED
#define MAX TEST DATA BYTES (150)

#define UART TX BUF SIZE 256

#define UART RX BUF SIZE 256

extern app uart comm params t comm params;
void uart error handle(app uart evt t * p event);
#endif

uart.c:

finclude "uart.h"
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app_uart comm params_ t comm params =
{

RX PIN NUMBER,

TX PIN NUMBER,

RTS_PIN NUMBER,

CTS PIN NUMBER,

UART HWFC,

false,

NRF UART BAUDRATE 115200
}i

void uart error handle(app uart evt t * p event)

{
if (p_event->evt type == APP_UART COMMUNICATION ERROR)
{
APP_ERROR HANDLER(p event->data.error communication);
}
else if (p _event->evt type == APP UART FIFO ERROR)
{
APP ERROR HANDLER (p event->data.error code);
}
}
main. c:

#include "nrf.h"

#include <stdio.h>
#include <stdint.h>

#include <stdbool.h>

#include "app uart.h"
#include "app error.h"

#include "nrf delay.h"

#include "nrf uart.h"

#include "nrf uarte.h"

#include "led.h"

#include "uart.h"

/**

* @brief Function for main application entry.
*/

int main(void)

{
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uint32 t err code;

ZE,uart error handle,APP IRQ PRIORITY LOWEST,err code);
APP_ERROR CHECK (err code);

printf ("\r\nUART example started.\r\n");

while (true)

{

uint8 t cr;

//Get Data from the port!

while (app uart get(&cr) '= NRF SUCCESS);
//Then put data to the port
while (app_uart put(cr) != NRF SUCCESS);

switch (cr)
{
case '1':
{
printf ("\r\n LEDO ON \r\n");
LED_On (LEDO) ;
break;
}
case '2':
{
printf ("\r\n LEDO OFF \r\n");
LED Off (LEDO) ;
break;
}
case '3':
{
printf("\r\n LEDI ON \r\n");
LED On (LED1) ;

break;
}
case '4':
{
printf("\r\n LEDI OFF \r\n");
LED Off (LED1) ;
break;
}
case '5':

APP_UART FIFO INIT(&comm params,UART RX BUF SIZE,UART TX BUF SI
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printf("\r\nPlease input correct

{
printf("\r\n LED2
LED On (LED2) ;
break;

}

case '6':

{
printf("\r\n LED2
LED Off (LED2) ;
break;

}

case '7/':

{
printf("\r\n LED3
LED_On(LED3) ;
break;

}

case '8':

{
printf("\r\n LED3
LED Off (LED3);
break;

}

case 'g':

{
printf("\r\n Exit!
while (true);

}

case '0O':

{
printf ("\r\n Exit!
while (true);

}

default:

{
break;

}

ON \r\n");

OFF \r\n");

ON \r\n");

OFF \r\n");

\r\n'");

\ri\n'");

command\r\n") ;
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The serial is redirected in the codes, for using printf function to print data to uart

interface. In the main.c, serial port will keep receiving data, and if corresponding data
are received, LEDs will behavior according to it.
When 1 is received, LED1 is on, and turned off if receiving 2. Turn LED2 on if 3 and

turn off if 4 similarly.

HARDWARE

The schematic of serial part is as below:

GyD USB_TO UART
Ul s
USB.JL R : -
vBUS (——eea ! =2
D- ' ——5EDp |_—3n> D~ TXD paeeRX CPIX
D- (—L USBDD on b [ Tx comRx
D USBDM 31D e :%4 CTS CPRIS
GND | 3 RIS CPCTS us
5 o A~ VDD CTs == RIS CPCTS _
el e USBV REGIN NC fast— GND-| o GND v (e ——USBDM
5 " qz VBUS NC <»§—j: il
35&?533 2 /RESET 5] Reser LEe g < USB5Y W B USBDP
gemmpes| 1 NC |ae— SP0503
USB = 745+ /SUSPEND NC fpag=—r
GND % SUSPEND NC ferp—
e NC NC ety
e ne NC fadd L
CPZ102GMR
H
CPTX P P0.06 /RESET USB5V o an
CPRX 3 4 P08 UsBsv| N CPTX
S10R
UART Headerl R3 c4 L_TXD1
AR
47K R4
H2 2k USB5V} e CPRX
— 1 2 = SBSV | = L_RXD1
3 4 j GRD
UART Header?

H1 and H2 are jumpers of UART pins. CP2102 is accessed to NRF52840 only when

jumpers H1 and H2 are inserted.

UART GPIO

CPTX P0.06
CPRX P0.08
CPRTS P0.25
CPCTS P0.07
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[Note] In official SDK, CPRTS is defined as P0.05, however, CPRTS is connected to

P0.25 on NRF52840 Eval kit. You need to modify the definition to P0.25 when using.
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CHAPTER 6. SPI

Examples used in this chapter: 004 _SPI(Example), 005_SPI(OLED)
In this chapter, we will describe about how to use SPI interface of NRF52840, do

loopback testing and try to drive a 0.96inch OLED module.

LOOPBACK TESTING

main. c

#include "nrf drv spi.h"
#include "nrf gpio.h"
#include "app util platform.h"
#include "nrf delay.h"
#include "app error.h"
#include <string.h>
#include "nrf log.h"
#include "nrf log ctrl.h"
#include "nrf log default backends.h"
#include "spi.h"
int main(void)
{
APP ERROR CHECK (NRF LOG INIT(NULL)) ;
NRF LOG DEFAULT BACKENDS INIT() ;
nrf drv spi config t spi config = NRF DRV _SPI DEFAULT CONFIG;
spi config.ss pin = CS PIN;
spi config.miso pin = MISO PIN;
spi config.mosi pin = MOSI PIN;
spi config.sck pin = SCK PIN;
/ *
Doesn't print what to send or what received in SPI
*/
//APP_ERROR CHECK (nrf drv spi init(&spi, &spi config, NULL,
NULL) ) ;

/*

Print what to send or what received in SPI

*/

APP_ERROR CHECK(nrf drv spi init (&spi, &spi config,
spi event handler, NULL)) ;
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NRE LOG INFO("SPI example started.");
NRF LOG FLUSH() ;
while (1)
{
memset (m rx buf, 0, m length);
spi xfer done = false;
APP _ERROR CHECK(nrf drv spi transfer(&spi, m tx buf,
m length, m rx buf, m length));
while ('spi xfer done)
{
_ _WFE();
}
NRF_LOG_FLUSH() ;
nrf delay ms( )i

DRIVE OLED

When you drive OLED via SPI interface, you should notice that:

1. Do not use interrupt callback function when initializing SPI

/%
Doesn't print what to send or what received in SPI

*/

NULL) ) ;

/*

Print what to send or what received in SPI

*/

APP ERROR CHECK(nrf drv spi init(&spi, &spi config,
spi_event handler, NULL));

//APP_ERROR CHECK (nrf drv spi init (&spi, &spi config, NULL,

2. If you must to add interrupt codes, add delay to it.

void Single Command(unsigned char cmd)
{
nrf gpio pin clear(DC) ;
//1f SPI is busy Frequently,delay here
nrf delay us(30);
spi write(&cmd, sizeof(cmd)) ;
}
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3. The most basic function of OLED driver is written and read functions as below:

write

void Single Command(unsigned char cmd)

{
nrf gpio pin clear(DC) ;
//1if SPI is busy Frequently,delay here
//nrf delay us(30);
spi write(&cmd, sizeof(cmd)) ;
}
read

void Single Data(unsigned char dt)

{
nrf gpio pin set(DC) ;
//1f SPI is busy Frequently,delay here
//nrf delay us(30);
spi write(&dt, sizeof(dt));
}
HARDWARE

In hardware, the SPI interface of NRF52840 are pinout to Arduino compatible

interface.
USB5V  3V3 U4

17 P0.27
SCL/D15 ——mMm8 ™

-3 3 T —
::RZ‘ SDA/DIA 16 P0.26
2NC 15 P0.02
AREF 14 onn
4 GND | 14 == GND
| 31 SCK/DI13 B PL15
30 MISO/DI2 —F g::;‘
—T RESET PWM/MOSI/DI11 10 —=
3V3———F55— 3V3 PWM/CS/D10_—= —
Nm’—zﬁ 5V PWM/D9 g—%
53— GND Dg ——PLIO
24 Sialb, 7 P1.08
A——— PWR _VIN D7 3 PlAO”‘
; 23 PWM/D6 5 =
il P0.03 A0 PWM/D5 P1.06
— P0.04 2203 Al D4 4 P1.05
GND P0.28 2 A2 PWM/D3 3 P1.04
P0.29 20 2 P1.03
P0.30 19 . Lo 1 P1.02

o0 A4 . TX/D1 :
P0.31 18 AS Arduino Board RX/DO 32 P1.01

Ardumo
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[Note] The pins used in example herein are different with official SDK, if you use

official SDK with NRF52840 Eval Kit, don’ t forget to modify the pins

SPI CS P1.12
SPI_MOSI P1.13
SPI_MISO P1.14
SPI SCK P1.15
Loopback testing

Data will be sent from MOSI and back from the MISO.

ATE
L]

|Hardia
|Hordie
|Wordie
|Hordiec
|Hardia
|Hordie
|Wordie

|Hordiec

|Hardia

Drive OLED

The OLED will display image as below:

Tl 2 B & H

cdunh 555

HENL
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CHAPTER 7. 12C

In this chapter, we will learn about how to use the I2C interface of NRF52840. There
are three examples, which are used here: 006 12C(Scan Device), 007 _I2C(BME280),

008_12C(MPU6050 3D COUBE)
SCANNING SLAVE DEVICES

It keeps scanning the slave device address of those devices which are connected to

12C bus.

for (address=1; address<=TWI ADDRESSES; address++)
{
err code = nrf drv twi rx(&m twi, address, &sample data,

sizeof (sample data));

if (err code == NRF _ SUCCESS)
{
detected device = true;
device address = address;

NRF LOG INFO("TWI device detected at address Ox%x.",

address) ;

NRF LOG FLUSH() ;

The code will scan slave devices address connected and print them.

READ DATA FROM BME280

BME280 is a module from Bosch that supports sense environmental temperature,
humidity and barometric pressure.

Write/read function from Bosch: https://github.com/BoschSensortec/BME280 driver

int8 t user i2c read(uint8 t dev_id, uint8 t reg addr, uint8 t

*reg data, uintl6é t len)
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{
int8 t rslt = 0; /* Return 0 for Success, non-zero for failure
*/
/*
* The parameter dev id can be used as a variable to store the

I2C address of the device

*/

/*

* Data on the bus should be like

* | m e e \

* | m e e \
* | Start | - |

* | Write | (reg addr) \

* | Stop I - |

* | Start | - |

* | Read | (reg data[0]) |
* | Read l( ) |

* | Read | (reg datallen - 17]) |
* | Stop I - |

* | mmmmmmmmmmm o e
*/

return rslt;
}
int8 t user i2c write(uint8 t dev_id, uint8 t reg addr, uint8 t
*reg data, uintl6é t len)
{

int8 t rslt = 0; /* Return 0 for Success, non-zero for failure
*/

/%

* The parameter dev_id can be used as a variable to store the

I2C address of the device

*/

/*

* Data on the bus should be like

L e o \

L e o \
* | Start [ |

* | Write | reg addr) |

* | Write | reqg datal[0])

* | Write |
* | Write | reg datafllen - 1]) |

* | Stop I - |
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*/

return rslt;

Working with NRF52840, you can use its library to realize the write/read function:

int8 t user i2c read(u8 dev_id, u8 reg addr, u8 *reg data, ul6 len)

{

ret code t err code =

nrf drv_twi tx(&m twi,dev_id,&reg addr,l,false);
APP ERROR CHECK (err code) ;
err code = nrf drv_twi rx(&m twi,dev id,reg data,len);
APP ERROR CHECK(err code) ;
return err code;
#define MAX WRITE LENGTH 200
int8 t user i2c write(u8 dev _id, u8 reg addr, u8 *reg data, ulé
len)
{
ret code t err code;
uint8 t write data[MAX WRITE LENGTH];
if (len>MAX WRITE LENGTH-1)
{
err code = 1;
return err code;
write data[0O] = reg addr;

memcpy (&write data[l],reg data,len);

err code =

nrf drv twi tx(&m twi,dev _id,write data,len+l,false);
APP_ERROR CHECK (err code);

return err code;
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BME280 Initialization in main.c

struct bme280 dev dev;
int8 t rslt = BME280 OK;

dev.dev_id = BME280_ I2C ADDR SEC;
dev.intf = BME280 I2C_INTF;

dev.read = user i2c_ read;
dev.write = user i2c write;
dev.delay ms = user delay ms;

//before you init bme280, you can choose to do a selftest
rslt = bme280 crc selftest(&dev);
if(rslt == 0)
{
NRF _LOG INFO("BME280 self test pass\r\n'");
NRF LOG FLUSH() ;

rslt = bme280 init (&dev);
if(rslt == 0)
{
NRF LOG INFO("Init Success\r\n");
NRF LOG FLUSH() ;
}
else
{
NREF LOG INFO("Init Fail,Please Check your address or the wire
you connected!!!\r\n");
NRF_LOG_FLUSH() ;
while (1) ;

/*
Using normal mode to read the data
*/

stream sensor data normal mode (&dev) ;

bme280 _crc_selftest(): Self testing function
stream_sensor_data_normal _mode(&dev): Read data of bme280 and calculate. Use

bme280 get sensor_data() and print_sensor_data() to read and print_sensor_data().
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READ DATA FROM MPU6050

This example is run to read MPU6050 data via 12C bus.

u8 IIC Write 1Byte(u8 SlaveAddress,u8 REG Address,u8 REG data)
{

ret code t err code = user i2c write(SlaveAddress, REG Address,

&REG data, 1);

return err code;

u8 IIC Read 1Byte(u8 SlaveAddress,u8 REG Address,u8 *REG data)
{

ret code t err code = user i2c read(SlaveAddress, REG Address,

REG data, 1);

return err code;

u8 IIC Write nByte(u8 SlaveAddress, u8 REG Address, u8 len, u8
*buf)
{

ret code t err code = user i2c write(SlaveAddress, REG_Address,

buf, len);

return err code;

u8 IIC Read nByte(u8 SlaveAddress, u8 REG _Address, u8 len, u8 *buf)
{

ret code t err code = user_ i2c read(SlaveAddress, REG Address,

buf, len);

return err code;

}

The basic functions are user_i2c_read() and user_i2c_write().
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HARDWARE

In hardware, the 12C interface are pinout to the Arduino compatible header.

USB5V  3V3 U4
17 P0.27
R23 R4 SCLDLS —e——
NC NC SDADI4 —2——12
B —
GND ——— 2
3 31 13 P1.15
SA—— 31 SCK/D13 b——-—-=>-
IOREF gg 30 MISO/D12 —ﬁ PL 14
LAt B A 55| RESET PWM/MOSIDI1 (—7—- P1.13
V3b——5 55 3V3 PWM/CS/DI0 (—5——= P1.12
USB5V T 5V PWM/D9 2 P1.11
55— GND pDg |— PLIO
24 GND 7 P1.08
N PWR_VIN D7 —
>3 PWM/D6 — P1.07
- RO A0 PWM/D5 FIO6
= P0 .04 e Al D4 4 P105
GND P0 28 21 A2 PWM/D3 3 P10.4
PO 29 20 A3 D2 2 P1.03
P0.30 19 A4 TX/D1 1 P1.02
PO 31 18 AS Arduimno Board RX/DO 32 P101
Arduino

12C GPIO

SCL PIN P0.27

SDA PIN P0.26

The 12C pins can be re-configured to others by modifying the codes:

#define SDA_PIN  NRF_GPIO PIN MAP(0,26)

#define SCL_PIN  NRF GPIO PIN MAP(0,27)

[Note] Don’ t forget to change hardware connection if you re-configure the pins.
After running codes, the data will be printed to serial port and display the 12C address

in OLED as below:
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Trat OF
scanner started.
device detected at address Ox7T.

®
288
’Tal?BXﬂ@

Device detected
| at address 0x77
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® Downloading 008 12C(MPU6050 3D COUBE), Data will be printed as below(The 3D

figure display is not stable):
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CHAPTER 8. NFC

CODES

This example is used to starting mobile APP.

The name of Android Phone APP:

static const uint8 t m android package name[] =

{‘n‘l ’O’I "’I ’n’I 'O'I 'r'I 'd'I 'i'I 'C'I 'S'I
‘e‘l ’m’I ’i’I "’I 'a'I 'n'I 'd'I 'r'I 'O'I 'i'I
‘d‘l "’I ’n’I ’r’I 'f'I 't'I 'O'I 'O'I 'l'I 'b'I

‘O‘I IXI};

The name of Windows Phone APP:

static const uint8 t m windows application id[] =
{"(', 'e', "1, '2', 'd', 2", 'd', ta', '7', '~
"4', 'g', 'g', '5', '=', '4', 'Q', '0', £, -,
'b', 'c¢', 'd', '4', '-', '6', '¢', 'b', 'd', '5',

4

|b|, |8|, |C|, |f|, '6', '2', 'C', '}'};

Initializing callback function, which will be execute when NFC objects are detected to

turn on LEDO.

static void nfc callback(void * p context, nfc t2t event t event,
const uint8 t * p data, size t data length)
{
(void)p_ context;
switch (event)
{
case NFC T2T EVENT FIELD ON:
bsp board led on(BSP BOARD LED 0);
break;
case NFC T2T EVENT FIELD OFF:
bsp board led off (BSP BOARD LED 0);
break;
default:
break;
}
}
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In main.c file, the process to start NFC are that:

1. Set interrupt callback function and initialize NFC:
2. Encode NFC information

3. Load NFC information to NFC end

4. Start NRF

int main(void)
{
uint32 t len;
uint32 t err code;
//Init log
log init();
//Init led
bsp board init (BSP INIT LEDS);
//set NFC with a callback
err code = nfc t2t setup(nfc callback, NULL);
APP_ERROR CHECK (err code);
//provide available buffer size for encoding function
len = sizeof(m ndef msg buf);
//Encode launchapp message into buffer
err code = nfc launchapp msg encode(m android package name,
sizeof (m _android package name),
m windows_ application id,
sizeof (m windows application id),
m _ndef msg buf,
&len) ;
APP ERROR CHECK (err code) ;
//Set created message as the NFC payload
err code = nfc t2t payload set(m ndef msg buf, len);
APP ERROR CHECK (err code) ;
//Start sensing NFC field
err code = nfc t2t emulation start();
APP ERROR CHECK (err code) ;
while (1)
{
NRF LOG FLUSH() ;
__WFE();
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HARDWARE

The pins for NFC are compatible with official® SDK

H10 GND |
o 6 | . 1 NS ::CS
R 27 P0.0 300pF
'H?) N
4 P0.10
AT 5. C6
- —
Header NFC GND-|||— 300pF
NFC GPIO
NFC 1 PIN P0.09
NFC 2 PIN P0.10
Testing:

Install nNRF Toolbox APP in your phone. Connect NFC coils and download the codes to
eval board. LED1 will be on if you close NFC side of phone to the NFC coils, and turn

off when taking away

6 Nordic: https://www.nordicsemi.com/
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CHAPTER 9. BLUETOOTH

The examples used in this chapter are: Part-2-Bluetooth-Slave-Device, Part-3-

Bluetooth-Master-Device, Part-4-Bluetooth-Master&Slave-Device.

PREPARATION

The software required:

® MDK5.25

® Jlink driver

® nRFx-Command-Line-Tools

® nRF Toolbox (mobile APPP)

® Mobile phone which supports BLE

INSTALL SOFTDEVICE

To run the examples, you need to first install Softdevice.

® Erase Flash

® |Install Softdevice

BLUETOOTH SERIAL TRANSPARENT

The example located in Bluetooth-Slave-Device\USER

® Open SlaveDevice-Bluetooth-To-UART(APP) example, compile and download to
NRF52840 eval kit.

Expected Result:

® LED1 is blinking when broadcast after downloading the code.
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Open nRFToolbox software in your phone and enter UART, Connect Nodic_ UART

device

=  nRF Toolbox :

Select device:
BONDED DEVICES:
BPM
NEEHTE-4536
7C:49:EB:70:4C:33
@D WQ-20151126QGHA
DC:85:DE:B3:42:06
CGMS csc DFU
AVAILABLE DEVICES:
5 :J/ n/a
- f 45:E1:C8:FA:93:23 -
L)
Nordic_UART _
LN LIAS RR O D7:4B:27:E8:10:1C >
o i
v 65:D4:82:F9:A5:05 -
RSC TEMPLATE UART n/a
66:E3:23:62:4B:4F -
n/a
6B:41:6D:85:21:4E v

® After connecting, LED1 is on

® You can edit the figures and try to send:

= First configuration = & First configuration ~ ~

NORDIC_UAV NORDIC_UART
Fill in the data sent when press button 1
Configure butt
i

Active

L@ Qcor Qcrer

Select icon:

< >

n
O] 2
7

UART
UART
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I XCOM V2.0

= First configuration ~ ~ EDIT

NORDIC_UART 123466 789|

UART

Click 123456789

® You can also send data directly on Show log:

T43:08 © @ 0.0KIs 3 4 4G 5l 4Gt G

<« First configuration

< First configurati

£393-e0a9-e50e24dccade)

14:55:44.521 Data written to 6e400002-b5a3-f393-
NOR Share e0a9-e50e24dccae, value: (0x)
Export to XML 14:55:44.526 "6"
14:55:44.654 Writir )2-h~
Rename REQUEST
14:55:44.656 gatt.writeCharacteristic(6e400002-b5a3-
Duplicate f393-e0a9-e50e24dccade)

14:55:44.790 Data written to 6e400002-b5a3-f393-
e0a9-e50e24dccae, value: (0x)

About

14:55:44.800 7"
14:55:44.856

14:55:44.857 gatt.writeCharacteristic(6e400002-b5a3- |—

b f393-e0a9-e50e24dccade) o
oz 14:55:45.126 Data written to 6e400002-b5a3-f393- <
< e0a9-e50e24dccade, value: (0x) =
- 38

14:55:45.129 "8" sent

14:55:47.747 Writing char

14:55:47.750 gatt.writeCharacteristic(6e400002-b5a3-
f393-e0a9-e50e24dcca%e)

14:55:47.896 Data written to 6e400002-b5a3-f393-
e0a9-e50e24dccae, value: (0x)

39
14:55:47.899 "9" sent The data to send Send
14:57:48.200 Activityinbound from the service

15:0 .524
15:08:20.898 Agdvity unbound from the servife
15:08:22.002 Activity bound to the service

Write confmand SEND

Wireless by Nordic
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€D Termite 3.4 (by CompuPhase) - X < First configuration v EDIT 3
[ COM1115200bps, 8N1, RTS/CTS | | Settings | | Clear About || Close 19:21:15.8/2- Creatg sereice
= = E m Em m = 15:21:15.876 Binding to the service.
Lecal 2% TR Remote =5 T3 R = = BREAK 15:21:15.887 Service started
15:21:15.898
Welcome to WaveShare.com 15:21:15.905 gatt = device.connectGatt(autoConnect
= false)

15:21:15.911 Activity bound to the service

15:21:16.007 [Callback] Connection state changed
with status: 0 and new state: 2
(CONNECTED)

15:21:16.014 Connected to D7:4B:27:E8:10:1C

15:21:16.042

15:21:16.046 gatt.discoverServices()

15:21:16.787 Services Discovered

15:21:16.791

15:21:16.793 gatt.setCharacteristicNotification(6e4
00003-b5a3-f393-e0a9-e50e24dccade,
true) [ z

15:21:16.803

15:21:16.805 gatt.writeDescriptor(00002902-
0000-1000-8000-00805f9b34fb,
value=0x01-00)

15:21:16.824 Data written to descr. 00002902-0000-
1000-8000-00805f9b34fb, value: (0x)
01-00

15:21:16.826 Notifications enabled

15:21:23.641 Notification received from
6e400003-b5a3-f393-e0a9-
e50e24dccae, value: (0x)
57-65-6C-63-6F-6D-65-20-74-6F-20-57-6

| 1-76-65-53-68-61-72-65-2E-63-6F-6D-0D
WWelcome to 'wWaveShare.con I I + I 15:21:23.647 | "Welcome to WaveShare.com ‘|received

BLUETOOTH AGAINST LOSING

Download:

® Open the project SlaveDevice-Bluetooth-Proximity (APP), which located in Part-2-
Bluetooth-Slave-Device\USER

® Compile and download to eval board

Expected result:

® LED1 is lighted in when broadcasting after downloading

® Turn on Bluetooth service of your phone
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® Open nRF Toolbox and clock UART. Connect Nordic_ UART device

=  nRF Toolbox :

Select device:

BONDED DEVICES:

INEEFE-4536
7C:49:EB:70:4C:33

WQ-20151126QGHA

PROXIMITY DC:85:DE:B3:42:06
AVAILABLE DEVICES:
Nordic_Prox
D7:4B:27:E8:10:1C
RSC TEMPLATE UART

® After connecting, LED1 will light on. The Toolbox will display as below:

< PROXIMITY

YOUR TAGS

Nordic_Prox -
D7:4B:27:E8:10:1C @ »

Click to control the level of the P0.15 pin
on the development board.

:

Click to delete the current device

XIMITY MONITOR
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® You can click the indicator button on APP to control P0.15 pin of Eval Kit board.

When testing, you can connect P0.15 to one LED to check the status. Click Delete
button to delete device.

® Press button S1 of Eval Kit board, music will be played in your phone, and
stopped if S1 is pressed again.

® The software also prompt if you take the phone away from the Eval Kit board.

nRF Toolbox

Nordic_Prox is getting away!

BLUETOOTH BEACON (SUPPORT WECHAT SHAKE)

Beacon is that build a small information base station by using BLE, it can be used in
Indoor navigation, mobile payment, store shopping, Object tracking and so on.
Beacon is not a standard built by Bluetooth SIG

Download:
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® Open the project SlaveDevice-Bluetooth-BEACON(WeChat) which located in Part-
2-Bluetooth-Slave-Device\USER
® Compile and Download to Eval Kit Board
[Note] The example is different with official examples(line 74-77)
APP_COMPANY _IDENTIFER change to:0X004c
APP_MAJOR VALUE change t0:0x00,0x0A
APP_MINOR VALUE change t0:0x00,0x07
APP_BEACON _UUID change to:0xFD,0xA5,0x06,0x93,\
OxA4,0xE2,0x4F,0xB1,\
OxAF,0xCF,0xC6,0xEB,\
Expected result:
® Open WeChat, and open Shake, there are not Nearby devices detect
® Download example and run it, LED1 will light on

® Open Shake again, Nearby device is detected

< Shake & < Shake Nearby
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® Click Nearby and try to shake

ST, 5] % \73
< Shake Nearby X E—ERD

4

& — % JE1

LEPRA P& I

Nearby People

[Note] The Web page detected is configurable, for more details about it you

can refer to official guide of WeChat: https://zb.weixin.gg.com/intro.xhtml

The testing ID used in the example is the open ID of WeChat

Attributes Value

uuID FDA50693-A4E2-4FB1-AFCF-C6EB07647825
Major 10
Minor 7
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WIRELESS MOUSE

HOGP profile (HID over GATT Profile) can be used to release wireless mouse function.
HOGP use basic protocol GATT of BLE to release interaction between HID host and
Device.

Download:

® Open the project SlaveDevice bluetooth-HIDS MOUSE(APP),

® Compile and download to Eval Kit board.

Expected result:

® Eval Kit board broadcast and LED1 lights on

® Connect P0.11, P0.12, P0.24, P0.25 to buttons

® Cursor will move when press buttons.

KEY INgE

P0.11 KEY1(left) Mouse move left for 5 pixels
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P0.12 KEY2(up)
P0.24 KEY3(right)

KEY4(down)

Sat, January 19

Hazy 20°

MIUI (5 G
L

FastMiui Apr. Store Security

%

G e O

Mouse move up for 5 pixels
Mouse move right for 5 pixels

Mouse move down for 5 pixels

® If your PC support BLE, you can also used to control cursor on PC

® If you want to use the joystick of Arduino Accessory Shield, you need to modify

the definition of keys in pca10056.h

BUTTON_1
BUTTON_2

BUTTON_3
BUTTON_4

NRF_GPIO_PIN_MAP
NRF_GPIO PIN_MAP
NRF_GPIO_PIN_MAP
NRF_GPIO PIN_MAP

WIRELESS KEYBOARD

HOGP profile (HID over GATT Profile) can be used to release wireless keyboard

function. HOGP use basic protocol GATT of BLE to release interaction between HID

host and Device.
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Download:

® Open the project SlaveDevice bluetooth-HIDS KEYBOARD(APP),

® Compile and download to Eval Kit board.

Expected result:

® Eval Kit board broadcast and LED1 is blinking.

® Open Bluetooth of your Phone, search and connect Nordic_keyboard device. After
connecting, LED1 is on

® Then you can try to input text
Press KEY1 on board to input string “hello” . Connect P0.15 to LED, and you can

find that LED is turned off if Caps Lock is enabled, and the LED is turned on when

Caps Lock is disabled.

[

hellohellohello m

hellohellohellohellohello E

F=E ., = - &m
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CSCS

NRF52840 will send seed, rate, riding distance, total distance and gear ratio data to
phone via BLE.

The data is generated by software (simulated), which is based on Cycling Speed and
Cadence profile.

Download:

® Open the project Bluetooth-CSCS(APP),

® Compile and download to Eval Kit board.

Expected result:

® Eval Kit board is broadcasting and LED1 blinking

® Open nRF Toolbox APP, click CSC(Cycling Speed and Cadence)

® C(Click Connect to scan and connect to Nordic CSC device

=  nRF Toolbox H

Select device:

BONDED DEVICES:

INEEFE-4536
7C:49:E8:70:4C:33

PROXIMITY
WQ-20151126QGHA
DC:85:DE:B3:42:06

AVAILABLE DEVICES:

Nordic_CSC
TEMPLATE UART D7:4B:27:E8:10:1C

R

HRM
SC

CANCEL

® After connecting, corresponding data are printed to APP
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&  Ccsc H

k' NORDIC_CSC

16.0,,,
34,
e 1,30,
oo 1,38,
wwmo 3.3

DISCONNECT

Wireless by Nordic

BLUETOOTH MASTER- CARDIOTACHOMETER

You need two NRF52840 Eval Kit for this example, one is used as master, and another

is slaver.

Download:

® Open project Master-Link-To-Slave-By-HRS(Master), compile and download it to
one Eval Kit board.

® Open project Master-Link-To-Slave-By-HRS(Slaver), compile and download it to
another Eval Kit board.

Both projects can be found in Part-3-Bluetooth-Master-Device\USER
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Expected result:

® The communication between two Eval Kit boards is as below:

i > |
e et @ o =
ARy AEN BN R W
r M [ee=========== T

Slaver Device Master Device

PC

® After downloading, the master will auto-link to slaver, LED1 are on if they connect

successfully.

® Slaver will send data to Master, which are transferred to serial port and printed in

PC.
£51 XCOM V2.0 - O X
~| sosm
Co vole: © corm COM4 : USB-SERTAL v
BEE 115200 v
it 1 v
iRl 8 v
Higtas % v

BOKE @ 120

BiFE0 | ek
O 1e##BT ] BEEF
&S [JotR
Cinfo) sy Heart Rate = 1 o | O i
PREE ZREE DS F8
(I sErdkiE /g [so '_ s A RENF {21 E
[ 1eptf&ix () REFHT oy TFEELFF: www. openedv. com
G v |\ www.openedv.com | 5:0 R:1094 CTS=0 DSR=0 DCD=0 | Z#i5i8 15:41:28
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MASTER-SLAVER-BLE RELAY

With this example, Eval Kit board can work as master and slaver at the same time.

® Eval Kit board auto connect to another slaver (RSCS) when work as master

® Eval Kit board will connect to phone when work as slaver

® With BLE Relay example, Eval Kit can receiver data from RSCS slaver and send it to

mobile phone as below:

Realy

S ensor Master Device

RSC Slave Device

Mobile
Phone

Slaver Device

To complete this example, you require two Eval Kit boards, one is work as Sensor(RSCS

slaver) and another is Relay (Master-Slaver)

Download:

® Open project Master&Slaver-Relay(Master), compile and download to Relay
board.

® Open project Master&Slaver-Relay(Slaver), compile and download to Sensor

board
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[Note] The slaver project is RSC project, it also can be HRM project

Expected result:

® Power on Relay board, it begins to scan devices(master) and broadcasts(slaver).
LED1 and LED3 are on

® Power on Sensor board, it begin to broadcast and LED1 is blinking, LED1 stay on if
Sensor board connected to Master successfully

Indicators of Relay Board

Indicators Description

LED1 On: Master is scanning (it keeps scanning even Slaver is connected)
LED2 On: Master has connected to slaver (slaver: sensor board)&
LED3 On: Slaver is broadcasting

LED4 On: Slaver is connected master (master: mobile phone)

[Note] The pin of LED3 is not compatible with SDK, you need to wire it to P1.05

manually.

Vision: V1.0.1 Date: 2019.01.19 59 / 72



NRF52840 Eval Kit User Manual @LUFNESHFIRE

() g
2
)
3
s

6V 5V GND TX RX F

TSV T T

Indicator of Sensor board:

Description

Indicator

LED1 Blinking: Broadcasting

On: Connected

® Open nRF Toolbox on phone, click RSC and Connect to nRF Relay device.

® After connecting, LED2 of Relay board is turned off and LED4 turns on. Data are

sent to phone.
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RSC

IEIN NRF RELAY

| SPEEDANDCADENCE |

SPEED 1 2-6Im-"l

CADEMNCE 80._;:..
Select device:

D ICE 8
BONDED DEVICES: TOTAL DISTANCE
B R E-4530

n/a
TCAYEBT0ACIE

STEPS 1 1
WQ-20151126QGHA
DCESDEBI 4206

m

AVAILABLE DEVICES:
nRF Relay RUNNING
DTAB2TEENONC

4 XCOM V2.0

tral,
1'\ ':..'llﬂ er

. , . 1 n
Connection secured: role: Central, conn_handle

d1
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CHAPTER 10. MESH?

This chapter we describe some of the basic concepts of the Bluetooth Mesh
network using Nordic’ s nRF5 SDK for Mesh.
The project we used herein is light-switch example from Nordic’ s MESH SDK, for
more details about it, you can refer to official Documents.
The light-switch example demonstrates the major parts of the mesh network
ecosystem. it consists of three minor examples:
® Light switch server: a minimalistic server that implements a generic OnOff server
model, which is used to receive the state data and control the state of LED1 on
the board
® Light Switch Client: A minimalistic client that implements four instances of a
Generic OnOff client model. When a user presses any of the buttons, an OnOff Set
message is sent out to the configured destination address.
® Mesh Provisioner: A simple static provisioner implementation. This provisioner
provisions all the nodes in one mesh network. Additionally, the provisioner also
configures key bindings and publication and subscription settings of mesh model
instances on these nodes to enable them to talk to each other.
These three examples will be referred to as the server, the client and the
provisioner respectively.
The four buttons are used to initiate certain actions and four LEDs are used to

reflect the status of actions as below:

7 You can directly refer to Nordic website:
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® Server:
B During provisioning process:
€ LED3 and 4 blinking: Device identification active
€ LED1 to 4: Blink four times to indicate provisioning process is
completed
B After provisioning and configuration is over:
€ LED1: Reflects the value of OnOff state on the server
® LED ON: Value of the OnOff state is 1 (true)
® LED OFF: Value of the OnOff state is O (false).
® C(lient:
B During provisioning process:
€ LED3 and 4 blinking: Device identification active
€ LED1 to 4: Blink four times to indicate provisioning process is
completed
B After provisioning and configuration is over, buttons on the client are
used to send OnOff Set message to the servers:
€ Button1: Send a message to the odd group(address: 0xC003) to turn
on LED1
€ Button2: Send a message to the odd group (address: 0xC003) to turn
off LED1
€ Button3: Send a message to the even group (address: 0xC002) to

turn on LED1
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& Button 4: Send a message to the even group (address: 0xC002) to
turn off LED1.
® Provisioner:
m  Button1: Start provisioning
B LED1: Reflects the state of the provisioning.
€ LED ON: provisioning of the node is in progress
4 LED OFF: No ongoing provisioning process
B LED2: Reflects the state of the configuration
€ LED ON: Configuration of the node is in process
4 LED OFF: No ongoing configuration process
The following figure gives the overall view of the mesh network that will be set up
in this example. Numbers in parentheses indicate the addresses that are assigned to

these nodes by the provisioner.

Odd Group
{0=C003)

Button 1 Bution 2
{0=x101} (0=101)

Publish Publish
Odd Group Odd Group

Button 3
{0102}

Button 4
{0x102)

Publish Publish
Ewen Group Even Group

Client (0x100) F’(rg:{i]s[ilgq?r

Mesh Netwaork

The Mesh is as below:
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0x105 0x107

. "1 Roy X \ \ | B B ! i
i) 8 \ \ [ C L i, .
{ \ N & 3 &
Client(0x100) B SR \'\‘ \\\ \ \\\\The group of even address server \
\\\ \.\ \\\ {0xc002) \\

\ \ .
Key1:Send data to the odd group address server to turn on its\.% . \\
e
> \
Key2:Send data to the odd group address server to turn off its LED1 \\\ \
\\\ \
\ \
Key3:Send data to the even group address server to turn on its LED1 N \
Provisioner(0x0001} \‘ \
Key4:Send data to the even group address server to turn off its LED1 // J
/
/‘/ /
S g
-
// A
An i ///
,/——/’/
| e

Hardware requirement:

it required at least three NRF52840 Eval Kit:

® One Eval Kit board for server

® One Eval Kit board for client

® One Eval Kit board for provisioner

Software requirement:

1. nRF Mesh SDK: nrf5 SDK for Mesh v2.2.0 src, download and extract the SDK

2. BLE SDK: nRF5_SDK 15.0.0_a53641a, download and extract the SDK

3. nrfjprog: This tool is used to erase Flash, can be installed by nRFx Command Line

Tools for Windows
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4. SEGGER Embedded Studio for ARM 4.10a (The MESH project is built by this tool)
[Note] All the resources should be extracted to the same path, for linked by

compiler. Otherwise, the project is failed to compile.

+— nrth =dk for mesh/
+— nFFS SDE 15.0.0 af3641a/

Download:
® Connect NRF52840 Eval Kit board to PC. Decide which board you want to use as
client and which one as provisioner
® Open projects with SEGGER Embedded Studio for ARM 4.10a
B Provisioner:
MESH\nrf5 SDK for Mesh v2.2.0 src\examples\light_switch\provisioner\
light_switch_provisioner_nrf52840 xxAA s140 6 0_0.emProject
B Server:
MESH\nrf5 SDK for Mesh v2.2.0 src\examples\light switch\proxy server\ligh
t_switch_proxy server nrf52840 xxAA s140 6 0 0.emProject
m  Client:
MESH\nrf5 SDK for Mesh v2.2.0 src\examples\light_switch\proxy client\light

_switch_proxy client_nrf52840 xxAA _s140 6 0 0.emProject
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® Compile projects

<> light_switch provisioner_nrf52840 xxAA_s140_6.0.0 - SEGGER Embedded Studio for ARM V4.10a (64-bit) - Non-Commercial License

File  Edit  View  Search MNavigate  Project = Build Debug  Target Tools  Window  Help
O ox I?{Q Build light_switch_provisioner_nrf52840 soAA_s140_6.0.0 F7
Rebuild light_switch_provisioner_nrf32840_oAA_s140_6.0.0 Alt+F7
T | o @ &« = Clean light_switch_provisioner_nrf52840 < AA_s140_6.0.0
Project ltems Code | Data |" w2 A

m TJ . ENTH TAK E  Build Solution Shift+F7
b g me 03K 0.2K Rebuild Solution Alt+Shift+F7
I &l no 27K 1.2K Clean Solution with or without modifica
&l nr D.OK ns are met:
) pre 23K 1.3K %3 Compile main.c Ctrl+F7
pEIa 0K o b Build and Debug Cll+T, F5 above copyright notice, t
& &l sin D4K 0.0K

4 £ Bearer 17.7K1 [0.8K1 ¥4 Build and Run Ctrl+T, Ctrl+F5
v fl ad 02K 0.0k 18 %y Cancel Build Ctrl+. ded into a Mordic
b & ad ook 00K . ct or a software update f
b &g ad 01K 0.0K % Build Configurations.. t notice, this list of

- 3

» ; ad 1.5K 0.0K Set Active Build Configuration ' |documentation and/or othe
I ] be 13K 0.0K Batch Build R
b & b 04K 0.0K atch Bui
b g filk 01K 0.0K Parallel and Unity Build 3
b & ga 03K 0.0K r the names of its
b me 07K 0.0K Show Build Log Ctl+B, G+ T |products derived from thi
b g rac 04K 0.0K = software without specific prior written permission.

® Download projects
<> light_switch_provisioner_nrf52840_xxAA_s140_6.0.0 - SEGGER Embedded Studio for ARM V4.10a (64-bit) - Non-Commercial License
File  Edit View Search  MNavigate Project Build Debug = Target Tools Window  Help
O x m & Connect J-Link Ctrd+T, C
i % Disconnect J-Link Ctrl+T, D
1.4 Debug o age % Reconnect )-Link Ctrl+T, E
Project Items Code Data |~ /* Copyright {E Attach Debugger Ctrl+T, H
| b g me 37K 14K * All right
b Q me * Reset J-Link Ct_r|—T,S
b &) no * Redistrif |2 Download light_switch_provisioner_nrf52840 oA _s140_6.0.0 Curl+T, L thout moc
b % o * are permIE Venfy ight switch_provisioner_nri52840 oA 5140 6.0.0 Cer=T,V
2 pre *
b Q rt, * 1. Redist Erase All Crd+T, K right noti
v & sin * list of ¢ b .
4 3 Bearer . ownload File 3
> g ad * 2. Redist  VeriyFile Y Nordic
2 ad .
b &l o * Semicc X Start Cycle Counter Ftware upc
' * such g this list
v ad * condit e lon and/or
12 @.J be % materi .ﬂ Zero Cycle Counter Ctrd+T, Z
b el bre
b g filt : S Neith B Target Connection Properties -
b &l g o e S or e
® You can also try to debug

< light_switch_provisioner_nrf52840_xxAA $140_6.0.0 - SEGGER Embedded Studio for ARM V4.10a (64-bit) - Non-Commercial License (Stopped)

File Edit View Search Navigate Project Build Debug Target Tools Window Help
o x DC) E
2 Il Break Ctri+.
L¥Debug 0 O® 9% E g g Shift+F5
Project ltems ‘ Code Al * 4+ Restart Ctrl+Shift+F5 EVEL_INFO, "App key ", m_nw_s
b &J mainc 37K v L_INFO, "Press Button 1 to st.
» &) mesh_softc 0.3K 4 M Toggle Breakpoint F9
Q node_setugp 7K Breakpoints >
Q nrf_mesh_v OK H
- & provisioner , .3 Stepinto F11
&) tinput.c , [ stepOver F10 put_handler, RTT_INPUT_POLL_P
L &) simple_hal. » 505 GE StepOut Shift+F11 ());
4 & Bearer G21ile5 ’ +E  RunTo Cursor Ctri+F10 L_INFO, "<start> \n");
> Q ad_listener.
&) ad_type.filt §X Auto Step Alt+F11
be) adv_packet : &E  Show Next Statement Alt+*
Q advertiser.c 1.5K 3 =
b A2 beares;hsn K ) 0K $3  Set Next Statement Shift+F10
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Running example:

When the flashing is complete, the script executes a reset operation to start the

example applications.

After the reset, the provisioner waits for user input. Follow these steps to see the

mesh network in actions:

1. Press Button1 on the provisioner board to start the provisioning process

a)

b)

9

d)

The provisioner first provisions and configures the client and assigns the
address 0x100 to the client node
The two instances of the OnOff client models are instantiated on
separate secondary elements. For this reason, they get consecutive
addresses starting with 0x101
Finally, the provisioner picks up the available devices at random, assigns
them consecutive addresses, and adds them to odd and even groups
Observe the LED status on the provisioner, client and server boards.
Wait until LED1 on the provisioner board remains ON steadily for a few
seconds, which indicates that all available boards have been provisioned
and configured
Press buttons on the client board to change the state of LED1 on the
server boards:

Press Button1 on the client board to turn ON LED1 on all servers

with ODD address

Vision: V1.0.1 Date: 2019.01.19 68 / 72



NRF52840 Eval Kit User Manual

9)

h)

Press Button2 on the client board to turn OFF LED1 on all servers
with ODD addresses
Press Button3 on the client board to turn ON LED1 on all servers
with EVEN address
Press Button4 on the client board to turn OFF LED1 on all servers
with EVEN address
Press Button1 on the servers to locally change the state of LED1 and
observe that the client receivers the status message from the
corresponding server containing the new state value.
You can monitor the RTT logs with J-Link RTT viewer by connecting

provisioner and client.

EJ J-Link RTT Viewer V6.34g — O *

File Terminals

Input Logging Help

Log 411 Terminals Terminal 0

sd _ble enable: app ram base should be

' handle:0 m appkey handle:0

FLASH STRBLE
-arting application ..
soned Nod

Enter Clear

About selected.

0.015 MB
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User Phone as provisioner

Besides the NRF52840 board, you can also use your phone as provisioner.
1. Download client and server project to Eval Kit board respectively.

2. Install nRF Mesh APP to your phone to work as a provisioner.

3. Connect to client and server

4. Configure client and server

5. Press Button1 on client board turns ON LED1 of server

6. Press Button2 on client board turns OFF LED1 of server

Provisioner:

The provisioner configures a network in a fixed, predefined way. it is implemented
as a multi-layered state machine due to the asynchronous nature of the provisioning
and configuration process.

The provisioner first provisions and configures a client device with a known URI

hash. Then configures the servers and networking.
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hare awesome hardware

wait_for_unprov

—
o - '||If‘ ing failed / Delete provi: } Configuring successful &5 device_count < SERVER_NODE_COUNT

\

p

1
\ | |
. | |
-

configuring ) /
®

Status success [ Get composition data

[ wail_composition_data I

Status success [ Add application key

wait_appkey_add '

Status success [ Bind apphication key

I wait_appkey_bind |

Status success / Set publication state

.IPm\rismning successful \ |

wait_publication_set

Status success [ Add subscription

wait_subscription_add

Status success

v

Configuring successful £& device_count == SERVER_NODE_COUNT

I running |

Light switch client state diagram

Client:

The light switch client implements a Generic OnOff client. Together with light

switch server and mesh provisioner, it is part of the light switch example network
demonstration, in which it has a provisioner role.

Server:

The light switch server is a Generic OnOff server that has a provisionee role in the

light switch example network demonstration, which is also composed of light switch
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hare awesome hardware

client and mesh provisioner. There can be one or more servers in this network, for

example light bulbs.

The provisioner configures this server model instance to communicate with the

client model.

Start listening for provisioning links

;) Provisioning failed

unprovisioned

. x

Frovisioning complete

h
provisioned

State diagram for the Light switch server
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