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Abstract

This guide is intended to help customers setup the hardware development environment, install

required software, download, and run an example application on the DA14585/586 Pro Development
Kit development platform.
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The current revision of this guide (V2.0) covers only the DA14585 and DA14586 devices.
For the DA148580, DA14581 and DA14583 devices, please refer to revision 1.2
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3 Terms and Definitions

BLE Bluetooth Low Energy

COM Communication Port

CSs Chip Select

DBG Debug

EEPROM Electrically Erasable Programmable Memory
FTDI Future Technology Devices International
GPIO General Purpose Input/Output

HW Hardware

IDE Integrated Development Environment
IRQ Interrupt Request

LED Light Emitting Diode

oS Operating System

OoTP One Time Programmable

ProDev Kit Professional Development Kit

RF Radio frequency

SDK Software Development Kit

SoC System on Chip

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

SWD Serial Wire Debug

TCK JTAG Test Clock

TMS JTAG Test Mode Select

UART Universal Asynchronous Receiver/Transmitter
uUsB Universal Serial Bus

4  Prerequisites

Minimum hardware requirements:

- Windows Operating System, 1 GHz, 32-bit or 64-hit processor
— 1 GB of system memory (RAM)

- 2 GB of available disk space

Pro Development Kit DA14585/586 and accessories

Serial-port terminal software (for example, Tera Term)

e A USB connection supporting USB-Serial (FTDI)
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5 Introduction

The DA14585/586 is a family of Bluetooth Smart SoC devices that operate at very low power levels
while providing world-class RF performance.

The devices are available in a small footprint while still offering a large flexibility in configuration of the
on-chip interfaces making them suitable for a wide range of applications. More information can be
found in the DA14585 Datasheet.

The development kit includes a set of hardware (for example, a development board with an on-board
debugger) and is supported by a Software Development Kit (SDK) (that is, a development toolchain,
source code examples, and so on), and documentation.

The purpose of this guide is to provide an overview of the DA14585/586 ProDev Kit Development
Board and describe the setup of the hardware and installation of the software tools to fully use the
board.

The following hardware and software elements are required to use the DA14585/586 Development Kit:
e The Pro Development kit and Software Development Kit (SDK)
¢ SmartSnippets™ Studio which can be installed on Windows, see Section 8.

¢ Windows users should download and install terminal software such as RealTerm, Putty or Tera
Term. This document uses Tera Term for its examples.

The rest of guide is organized as follows:
e Section 6 describes the hardware components and their initial installation and setup.

e Sections 7 and 8 describe the installation of the SmartSnippets™ DA14585/586 SDK
software, along with all necessary tools.

e Section 9 contains all steps for downloading and executing your first DA14585/586
Applications.

5.1 Kit Content

The ProDev Kit parts can be ordered via various distributors. The Pro Development Kit contains the
following:

e Bluetooth low energy motherboard
e The DA14585 daughterboard

¢ Mini USB-cable

e Caoin cell battery (CR2032)

User Manual Revision 2.1 21-09-2018
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6 The DA14585/586 Hardware

The Pro Development Kit (ProDev Kit) consists of a motherboard (MB-PRO) and a daughterboard
featuring the DA14585/586 SoC of the desired package, WLCSP34 or QFN40.

6.1 The ProDev Kit Motherboard

Figure 1 illustrates the physical layout of the ProDev Kit motherboard. The daughter-board containing
DA14585/586 device is shown in Figure 4.

The ProDev Kit Motherboard provides the necessary hardware to enable:
e Full digital connectivity with external hardware using UART, SPI, GPIO, and I2C
e USB based debugging capabilities using the SEGGER J-Link on-board debugger

e USB based UART communication with the host PC using a Future Technology Devices
International (FTDI) chipset which converts UART to USB.

Note: The DA14580 and the DA14585/586 share the same ProDev Kit motherboard (DA14580
DEVKT).
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Figure 1. The DA14585/586 ProDev Kit Motherboard
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6.2 The Pro Kit daughterboard
Figure 2 presents the DA14585/586 Daughterboard.

Bluctooth Antenna

Ul: BLE
Processor
DA14585

Y1: I6MHz

PCI-e

Figure 2: DA14585/586 Daughterboard

6.3 Configuring the Pro Kit Board by Jumper Settings
The DA14585/586 supports booting from UART. The jumper settings are displayed below:

Jl:Enable Current Measurement  J9:LED Enable J10:Enable Triggers  J8:QFN48 J7:QFN40/48

J3:VPP Enable

15: TxD (P0_4)
J5: RxD (P0_5)
J5: CTS (P0_6)
J5: RTS (P0_7)
15: T_TMS (SWDIO)

J5: T_TCK (SWCLK)

J11: BATT/USB

Figure 3: DA14585/586 Jumper Settings
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Figure 4 shows the layout of the header jumper, J5.
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Figure 4: Jumper J5 Layout

6.4 Board Layout
The layout of the boards is displayed in Figure 5.

GND 1 u4: Apc U8:SPI .Flash SW3 (P1_1) GND 2
(2Mbits)
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U12: USB Hub Controller  GND 3 28p Header for Switching UART and SPI

Figure 5: DA14585/586 Board Layout

Note: The schematic diagrams, BOM, and Gerber files are illustrated in detail in the Development
Kit Documentation.
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6.5 Connecting the ProDev Kit to the host PC

The ProDev Kit motherboard includes FTDI chipset U1 FT2232HLwhich allow easy communication
with the development host over USB. The FT2232HL implements the USB to UART function and
ensure the connectivity of PC to the DA14585/586 SoC UART port and to current sense circuitry
through SPI connection with ADC U4. The chip is supplied with a 3.3V from U13. A 12MHz crystal Y1
is required for the chip operation.

The ProDev Kit motherboard also includes an embedded J-Link debugger U6 SAM3U2CA which
ensures the USB to JTAG function by loading the software from Segger to the ROM of U6. The chip
is supplied with a 3.3V from U13 which is enabled by PWR_ENABLE signal.

Before connecting the ProDev Kit to the host PC, make sure that the motherboard and the desired
daughterboard module are properly connected.

A choice can be made between 3.3 V (via USB: J11 1-2) or VDD (a coin cell: J11 2-3). No battery is
needed when running via the mini-USB cable.

Note:

e The ProDev Kit is connected to the host PC over the connector marked as USB (J12),
as shown in Figure 5 using a standard mini-USB cable.

¢ When mounting a battery on the daughterboard, Jumper J11 should be fitted on 2-3
position.

e For proper battery functionality, a small modification should be made. See the
workaround in Appendix C.

7 DA14585/586 Software Installation

This section describes the installation procedure for the drivers, the configuration of the serial port, and
all necessary steps to verify the connection with the PC. It also provides solutions to problems that
may occur.

7.1 Requirements of the Development PC

For proper evaluation and application development using the DA14585/586 SoC and the ProDev Kit,
an external host is required. This external host must have a Microsoft Windows already installed and
USB ports as described in Section 6.

7.2 Driver Installation

On first connection to a host PC running Microsoft Windows, the system will detect several devices
and will automatically install all necessary drivers. If the system is configured to use Microsoft Windows
Update, this may take several minutes to complete.

When the driver installation is complete, the system displays a Microsoft Windows similar to the one
presented in Figure 6.
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_ Driver Software Installation 3]

Your device is ready to use

USB 2.0 MTT Hub +/ Ready to use
J-Link driver /' Ready to use
USB Composite Device / Ready to use
USB Serial Converter B /' Ready to use
USB Serial Converter A J Ready to use
USB Serial Port (COM28) J Ready to use
USB Serial Port (COM29) J Ready to use

Close

Figure 6: Windows Driver Installation

There are two virtual COM ports created by the Windows driver. The first COM port (lower number,
COM28 in this example) provides a UART interface between the PC and the DA14585/586 device.
The second (higher number, COM29 in this example) is used to export measurement data from the
current sense circuitry on the ProDev Kit to the Power Profiler tool. For more information on the Power
Profiler, see the SmartSnippets Toolbox User Manual (UM-B-083).

Note: The COM port numbers assigned to the ProDev Kit motherboard might be different to the
ones shown in Figure 6.

Note: If Your PC has a serial port on it, then that's the COM1 you're seeing. Hence you can't
make a communication between the ProDev Kit board and the Windows on that port. But you
can do it only by using the other lowest COM port, COM28 in this case.

The COM port numbers can be found in the Windows Device Manager (Control Panel > Device
Manager > Ports (COM & LPT)) as shown in Figure 7.

.7 Device Manager [ [ )
File Action View Help
LI Aol 7 Hooli
43 DB-ENG-LT-IBA
& Batteries
£} Bluetooth Radios
A Computer
- Disk drives
W, Display adapters
U5 Human Interface Devices
i IDE ATA/ATAPI controllers
i Imaging devices

A Intel(R) Dynamic Platform and Thermal Framework
LF Intel® Power Sharing Manager
R Intel® Wireless Gigabit Drivers
== Keyboards
7] Memory technology driver
¥ Mice and other pointing devices
| Monitors
EF Network adapters
W/ Portable Devices
Y Ports (COM & LPT)
Y3 ECP Printer Port (LPT1)
Y3 Intel(R) Active Management Technology - SOL (COM3)
Y5 USB Serial Port (COM28)
Y3 USB Serial Port (COM29)
b Processors
% Sound, video and game controllers
M System devices
@ Universal Serial Bus controllers

8

Figure 7: Device Manager Ports
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7.3  Configuring the Serial Port for UART

Several development tools require UART to be routed to the FTDI serial port. Refer to Figure 31 in
Appendix B for the ProDev Kit board connection verification and on how to properly configure the
specific port.

7.3.1 Using Serial Port

To make sure that the communication between the ProDev Kit board and the Windows development
host is properly established, it is necessary to verify the UART connection between the two nodes.

On the Windows host, Tera Term can be used to validate the connection to the ProDev Kit by following
these steps:

1. Connect the ProDev Kit board to the PC via USB cable. The location of the board's USB port is
shown in Figure 5.

2. Use the Windows Device Manager to verify that the host discovered two serial ports — the first of
which is connected to UART, see Figure 7.

3.  Open Tera Term from the Windows Start menu as shown in Figure 8.

Tera Term

€ cyglaunch

T/ Tera Term

ﬁi Uninstall Tera Term

Figure 8: Start Tera Term

4. Inthe Tera Term: New connection dialog, select Serial, then select the COM Port to use, and
click OK.

5.  Select Setup > Serial Port and configure your UART port using the parameters shown in Table 1
(you need to be an administrator on your local machine), see Figure 9.

Table 1: Parameters for Connecting to UART

Settings Values
Baud rate 115200
Data bits 8
Parity None
Stop bits 1
Flow Control None
User Manual Revision 2.1 21-09-2018
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Transmit delay
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Figure 9: Setting Up the Port and Testing Connectivity via Tera Term

Note: P0_4 and P0_5 ports are used during the boot sequence. That’s why you can see these

printed characters which coming out when opening the Tera term.

7.4 Troubleshooting

If there any problems with the ProDev Kit connection to PC some possible solutions might be:

. Make sure that your FTDI drivers are up to date. Drivers are available from the FTDI website.
. Check for possible cabling issues by using a different USB cable.

. Connect the two elements using a different USB port on the host PC.

. Make sure that the hardware configuration is set for Pro development Kit, see Figure 30 in
Appendix A.

Note: If none of these actions resolve the issue, please contact Dialog Tools Forums.

8 Software Development Tools
Dialog SmartSnippets™ Studio is a royalty-free software development platform for Smartbond™
devices. It fully supports the DA14585/586 family of devices.

For the DA14585/586, KEIL must be used for compilation and debug instead of using the supplied
SmartSnippets GNU ARM GCC. KEIL needs to be installed separately (it is not included).

SmartSnippets™ Studio contains:

e SmartSnippets™ Toolbox which covers all software development requirements, including:
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- Programming and loading of firmware into SRAM, OTP, and Flash
- Power profiling
e SmartSnippets™ documentation

The SmartSnippets™ IDE is enabled by an on-board J-Link debugger from SEGGER. This offers
standard debug capabilities such as single stepping, setting breakpoints, software download and many
more. For more details on the debugger capabilities, visit https://www.segger.com/.

8.1 SmartSnippets™ Installation

The installation procedure for SmartSnippets™ Studio is described in detail in UM-B-057
SmartSnippets Studio User Manual.

A summary of the steps is given here.

1. Download the latest version of SmartSnippets™ Studio from Software and tools, as shown in
Figure 10.

Description Software & Tools

Tutorials Development kits Reference designs Videos

Dear user, as a registered user of Low Power Connectivity software products, your acceptance of the licensing terms has been recorded and downloads may now be made
without restriction. If a software product contains additional licensing terms, these will be provided in a separate licensing file. This file is either included in the downloaded
software package or made available before download. For any questions regarding licensing, please contact Bluetooth.support@diasemi.com

' Software Development Kit

' Reference Designs & Software Examples

Date Version Title Receive Additional Download
update licensing
%)
2
ese R
[

BBDD %

Figure 10: SmartSnippets Studio Install Link
2. Run the SmartSnippets™ Studio installer (.msi). Several of the required tools are automatically

installed, others need to be manually downloaded and installed.

3. Select to install the latest version of SEGGER J-Link GDB server and click Next.
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o

"#2 Dialog SmartSnippets Studio (v1.6.3.918) Setup bd
SEGGER J-Link GDB Server d - I
Select SEGGER J-Link GDB Server. - wllza Q g

@ Select one of the available SEGGER J-Link GDB Server installations (min version 4.92)
C:\Program Files (x86)\SEGGER\JLink_V512e\

C:\Program Files (x86)\SEGGER\JLink V512f\

(") Press Next to install recommended version J-Link Software v5.12f

_ Please specify existing SEGGER J-Link software installation:

E:\ Browse

[ Back ]r Next J [ Cancel

Figure 11: Automatically Install J-Link

4.  Select the destination folder for the SmartSnippets™ Studio and click Next.

|5 Dialog SmartSnippets Studio (v1.6.3.918) Setup o B e
Destination Folder d . |
Click Change to select a different installation folder. d - w,l»a. Qg

Install Dialog SmartSnippets Studio (v1.6.3.918) to:

IC:\DiaSemi\

[ Back " Next J [ Cancel ]

Figure 12: Select SmartSnippets™ Studio Install Directory

The SmartSnippets™ Studio is installed.
Note:

e The default Windows installation folder for SmartSnippets™ Studio is C:\DiaSemi.

¢ When Windows Defender is turned ON it will prevent the file SmartSnippets™ Studio
installer (.msi) from automatically running, click Run Anyway when prompted.

e Administrator access is required to install SmartSnippets Studio software components.
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8.2 KEIL Installation
KEIL pVision IDE must be downloaded and installed separately, registration is required.

1. Download and install the Keil tools from https://www.keil.com/demo/eval/arm.htm.

Note: The Keil development tools can be run as a Lite/Evaluation version without a product
license, see Figure 13 (File > License Management). This Lite/Evaluation version has a 32 kB of

code (in ROM) limitation.

License Management
Single-User License | Floating License | Floating License Administrator | FlexLM License |

Computer ID
ClD:

— Customer Information ’—

Name: I

Dl S
Company.  |Dialog Semiconductor GetLIC via Intermet . |

Email: ’

Product | License ID Code ... | Support Period
MDK-Lite EwvaluationVersion

New License ID Code (LIC): Add LIC Uninstall..

Evaluate MDK Professional |

Figure 13: Keil Lite version

2. When the install is complete, a list of packs is shown, see Figure 14. If you do not see this list:
a. Click the Packs Installer button (or select Project > Manage > Pack Installer).
b.  Click the Check for Updates button to show an updated list of packs.

3.  Click on the Install or Update button next to the “ARM::CMSIS” package if it is not up to date.
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4] Packs | Examples |

Pack Action Description

=1-Device Specific 0 Packs ARMCMO selected

E-Generic 24 Packs
~ARM:AMP 2 Install Software cumEDnems for inter processor communication (Asx metric Multi Proc
ARM:CMSIS Up to da..| CMSIS (Cortex Microcontroller Software Interface Standard)
ARM:CMSIS-Dri.. | Up to da.| CMSIS Drivers for external devices
~ARM:CMSIS-D Install CMSIS-Driver Validation
" K R nsta undie o OF COrex- Ortex-
ARM:CMSIS-RT.. Install | CMSIS-RTOS Validation

ARM:mbedClient Install

ARM mbed Client for Cortex-M devices

-ARM:mbedTLS Install

ARM mbed Cryptographic and SSL/TLS library for Cortex-M devices

mbed OS Scheduler for Cortex-M devices

Huawei LiteOS kernel Software Pack

Keil ARM Compiler extensions for ARM Compiler 5 and ARM Compiler &

Jansson is a C library for encoding, decoding and manipulating JSON data

Middleware for Keil MDK-Professional and MDK-Plus

IwIP is a light-weight implementation of the TCP/IP protocol suite

ARM:minar Install
Huawei:LiteOS Install
~KeilzARM_Comp. Up to da..
“Keil:Jansson Install
Keil:MDK-Middl. Up to da.
IwIP:IwIP Install
“MicriumzRTOS Install

Micrium software components

NXP:Middleware Install

Software Pack for Kinetis SDK

NXP:Multicore Install

Software Pack for Kinetis SDK

“RealTimeLogic:S. Install

SharkSSL-Lite is a super small and super fast pre-compiled SharkSSL TLS library fc

“RealTimeLogic:S. Install

Simple Message Queues (SMQ) is an easy to use IoT publish subscribe connectivit

redlogix:redBloc. Install

C Target Library for the redBlocks WYSIWYG SiL Simulator (supports flexible hard'

rt-thread:rtthread

Install

RT-Thread Software Components

~wolfSSL:wolfSSL Install

Light weight SSL/TLS and Crypt Library for Embedded Systems

YOGITECH:fRSTL.

Deprecat.

EPRECATED Product !I! YOGITECH fRSTL Functional Safety EVAL Software Pac

YOGITECH:fRSTL..| & Deprecat.y

DEPRECATED Product !!! YOGITECH fRSTL Functional Safety EVAL Software Pac

Figure 14: CMSIS Package Installation successful

If the installation was successful, the Pack
15.

File Edit View Project Flash Debug

Installer window will show the summary displayed in Figure

Peripherals Tools

SVCS  Window Help

NS @ & a2 e

Jiz /i | B cope_LocATION (~ | B &

=

Project

L=

#9 Pack Installer

=% Project: ble_app_barebone
© %% ble_app_barebone_585
3 sdk_boot
=5 sdk_arch

ler - ei

File Packs Window Help
> | Device: ARM - ARMCMO

Install or update Software Packs
that contain Software
Components.

Figure 15: CMSIS

User Manual

K] Devices r Boards ]
Search: - X
Device /| Summary
| = & Al Devices 5405 Devices
@-% ABOV Semiconductor 12 Devices
¥ Active-Semi 4 Devices
R Ambig Micro 6 Devices
=% Amiccom 2 Devices
R Analog Devices 12 Devices
E-% ARM 50 Devices
= % ARM Cortex A5 1 Device
= % ARM Cortex A7 1 Device
= ARM Cortex A9 1 Device
= % ARM Cortex MO 2 Devices
&8 0 ARM Cortex-M0, 10 MHz, 128 kB RAM, 256 kB ROM
& CMSDK_CMO ARM Cortex-M0, 25 MHz, 4 MB RAM. 4 MB ROM
3 % ARM Cortex MO plus 3 Devices
= 8 ARM Cortex M3 3 Devices
= % ARM Cortex M4 4 Devices
w5 ARM Cortex M7 6 Devices
w4 ARM Cortex M23 3 Devices
=B ARM Cortex M33 8 Devices
= % ARM Cortex M33 (MPS3) 3 Devices
= % ARM sCO00 1 Device

Package Installation Successful
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9 Build a DA14585/586 Application

This section explains how the user can build, program, and run a simple software application on the
ProDev Kit development board.

It provides step-by-step instructions for loading the example as a project in the Keil environment, setting
it up and building it, and finally executing it via the debug environment on any of the DA14585/586
devices.

Make sure that you have all required tools installed as described in Section 7 and Section 8.

The DA14585/586 Software Development Kit (SDK) includes examples running on the Pro and the
Basic Development Kits. The examples are provided with preconfigured KEIL projects.

More details are provided in the DA14585 & DA14586 Software Developer's Guide (UM-B-080).

To run Blinky or BLE Barebone examples you don’t need to install Dialog SmartSnippets™

Studio tool but it is a part of the full Development Environment.

9.1 The Blinky Peripheral Example Application

Blinky is a simple application which demonstrates basic initialization of DA14585/586 and LED blinking.
After downloading the SDK, the blinky source code example can be found in the directory called
peripheral_examples.

1.  Open the folder containing the SDK files. This is the folder where you extracted the SDK zip file.

2. In <sdk_root_directory>\projects\target_apps\peripheral_examples\blinky\Keil_5\, double-click
blinky.uvproj to open the project in Keil.

41 Thi s Your Sk Root Drectory
> | bnaries
> ). config
| doc
4 | projects
| host_apps
4 | target_apps
> | ble_examples
> ). hd
misc
peripheral_examples
b | adc
4 | binky
| incude
| Kei 5
| sic
I i2c
quadrature_decoder
shared
> spi
systick
timer0
timer2
I vart
uart2_async
prod_test
> | template
> | sdk
> | third_party
| utities

Figure 16: Blinky Project directory
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The development environment should look like this when the project is opened with Keil:

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Nzaad| s @ | /AN
B ey B8] sunky ¢ O@
Project n
-8 Project: blinky 41 void blinky test(void);
@47 BLINKY 42 ;
c 43 E/*x
If bO.Ot 44 AKX KKAAKKXKXAKKIAXX XA KKK KX
E driver 45 | * @brief Main routine of the !
3 common_uart 46 | *
=} D app 47 KKK KKK I KKK IIXIKAKXIII KKK,
0 mainc :g =
: i i id)
B h set int main (voi
user_periph_setu 500
51 system init();
52 periph init();
53 blinky test():
54 while(1);
55! | }
56 -
578/**
gQ AKX IAKKXXAKAI KKK X

Figure 17:

Blinky Project Keil Workspace

3. Click on the Target Options button, then click on the Device tab. The dialog should look like this.

" I Options for Target BLINKY'

Device ITarget] Omputl Lisﬁng! User

| cic++| Asm | Linker | Debug | Uiites |

=% ARM Cortex M0 plus
@ % ARM Cortex M23

@ % ARM Cortex M3

@ % ARM Cortex M33

@ % ARM Cortex M4
=% ARM Cortex M7

@ % ARMSC000

L8 ciivacann

|Soﬂwave Packs L]
Vendor: ARM ~Software Pack
Device: ARMCMO Pack: IARM.CMSIS.S.B.O
Toolset ARM URL:  hitp:/jwww keil com/pack/
Search:
5% ARM 4| |The Cortex-M0 processoris an entry-level 32-bit Arm Corex processor ~ »
" designed for a broad range of embedded applications. It offers signifi
&% ARM Cortex MO benefits to developers, including:
Ul ARMCMO - simple, easy-to-use programmers model

- highly efficient ultra-low power operation

- excellent code density

- deterministic, high-performance interrupt handling

- upward compatibility with the rest of the Cortex-M processor family.

Ll =

oK Cancel |  Defauts |

Help

Figure

4.  Click on Linker. Scatter files (.sct)

User Manual

18: Blinky Project Options
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14 Options for Target BLINKY

Devicel Target] Output Listing' User l C/C++| Asm  Linker I Debug| Utiliﬁes|

[ Use Memory Layoutfrom Target Dialog X/O Base:
[~ Make RW Sections Position Independent RO Base: 0x00000000
Make RO Sections Position Independent
[~ Make ections Position Independe i FW
[~ Don'tSearch Standard Libraries
[v Report 'mightfail' Conditions as Errors esbleflanins; |
SCE#TT l..\..\shared\peripheta[_examples.sct ﬂ EI Edit..
ile
Misc =
controls =
Linker |~cpu Cortex-M0 *.0 i
control  |~library_type=microlib —-strict-scatter ".\\.\shared\peripheral_examples.sct"
string  |-summary_stderr ~info summarysizes ~map -xref -callgraph -symbols i

OK | Cancel | Defauts | Help

Figure 19: Blinky Project Scatter File

5. Click on Debug and ensure J-LINK/J-TRACE Cortex is selected and that the Initialization File
is set correctly to .sysram.ini.

Options for Target ‘BLINKY' ==
Device] Tavget] Outpull Listing | User | C/CH| Asm ] Linker Debug IUuIines|

(" Use Simulator i restictions Setings | | @ Used [FUNK] -TRACE Cortex <] setings |
[~ Limit Speed to Real-Time

<[ foeiAppicacn St Rin [¥ Runto main() [v Load Application at Startup [¥ Runtomain()
Initialization File: Pt

] J Edit I\\shared\sysramlm i J Edit..

Restore Debug Session Settings Restore Debug Session Settings:

[V Breakpoints [v Toolbox
[V Watch Windows & Performance Analyzer
[V Memory Display [V System Viewer

[ Breakpoints [v Toolbox
[v Watch Windows
¥ Memory Display [V System Viewer

CPUDLL: Parameter. Driver DLL: Parameter.
ISARMCM3.DLL | ISARMCM3 DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDARMCMI.DLL I-pCMO ITARMCM1 DLL |-pCMO

[~ Wamif outdated Executable is loaded [~ Wamif outdated Executable is loaded

Manage Component Viewer Description Files ... |

oK Cancel |  Defauts | Help

Figure 20: Blinky Project: Debug Option

6. Click on Settings (on the right: Debugger) and check that the SW Device has been detected
correctly.
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Cortex JLink/JTrace Target Driver Setup
Debug | Trace | Flash Download |

—J-Link / J-Trace Adapter SW Device

SN [480065209 ~| IDCODE

Device: J-Link OB-SAM3U128

SWDI

| Device Name

©0x0BB11477  ARM CoreSight SW-DP

HW: V1.00 dil: | V6.30h
FW: J-Link OB-SAM3U128 V1 compi
Port: Max Clock:

SW Y. 5MHz v

[TAG ]
o Auto Clk |

~Connect & Reset Options
ﬂ Reset |Normal

Connect: 'Normal

=

¥ Reset after Connect

| ~Cache Options——— ~Download Options

[V Cache Code
[v' Cache Memory

[~ Verify Code Download
[~ Download to Flash

~Interface TCP/IP ~Misc
~ Network Settings
® USB (" TCP/P 5
IP-Address Port (Auto: 0) Autodstect | Ainkinfo_|
Scan 127 . 0 0 ¥ 0
—J | | Ping | JLink Cmd |
State: ready

=1

Cancel | Apr |

Figure 21: Blinky Project: Jlink setup

7. Click OK to save the settings in both windows. All settings have now been saved and you can
continue to build the example.
8.  Build the project by pressing F7 key, or clicking the Build button, see Figure 22.
File Edit View Project Flash Debug Peripher:
NSdad| +» -@| |« | B
H) @ @] 98 sunky 7
Build (F7) Q o
a-% Build target files
2% BLINKY
@ poot
@3 driver
#-3 common_uart
=& app
3 mainc
Q user_periph_setup.c 1
Figure 22: Blinky Project: Project Building
9. Make sure you have a UART connection between your PC and the motherboard, as shown in
Figure 7. Check the COM number on your PC.
10. Open Tera Term, choose the COM port from step 9, and click OK.
11. InTera Term, Select Setup > Serial Port to configure the port as shown in Table 1.
12. In Keil, select Debug > Start/Stop Debug Session.
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File Edit View Project Flash | Debug | Peripherals Tools SVCS Window Hel

Nedd| » sl @ Start/Stop Debug Session Ctrl+F5  Rirch_set_sleep F| A Q-
EEEe. L| %A;v| BLINI ‘&l Energy Measurement WIthouT Debug
Project 2 Reset CPU
=8 Project: blinky B Run 5 [(void) ;
= #9 BLINKY @ stop
3 poot 1 Step F11
2 S R
3 driver {* Step Over F10 . .
= putine of the Blinky ex
9 common_uart {}* Step Out Ctrl+F11
=& app {} Run to Cursor Line Ctri+F10 Basxsxxsxxsxrsxrsrd4x%%
0 mainc #  Show Next Statement
a user_periph_se Breakpoints... Ctrl+B

Figure 23: Blinky Project: Start Debug Session

13. If a non-licensed version of Keil is used, the following dialog is displayed. Click OK.

Vision =

JA EVALUATION MODE
S Running with Code Size Limit: 32K

OK

Figure 24: Keil Lite Pop Up Window

14. Press F5 or click the Run button to start code execution.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Neda| s --a| [ o | ® % B W[ EEE | B archsetsleep F‘ = #‘l‘ LN
#ep aeeo s [ DREERRA-O)2- 8- 0 8- x-
Registers 2 [@ Disassembly
Register 51: system init(); .
= ICb0X07FCOC00 F7FFFFDE BL.W system init (0x07FCOBCO)
52: periph init();
%;Eggggé 0x07FCOC04 FOOOF832 BL.W periph_init (0x07FCOCEC)
1x00000000 4
0x07FCODB5 5
Rl | |] mainc | ] boot vectorss
(0x00000001 41 void blinky test(void);
0x07FCODD4 42
OXFFFFFFFF 433/ %
B S o | S
RI10 OXFFFFFFFF 45 | * @brief Main routine of the Blinky example
R11 OxFFFFFFFF de| | *
R12 OxFFFFFFFF A7 | FrEr AR AR R AR AR A AR AR R AR R AR AR A AR AR KA AR AAR

Figure 25: Blinky Project: Code Execution

When the blinky message is displayed on your UART terminal screen and the green LED is blinking
you have successfully programmed and started the blinky program on DA14585/586 Demo board.
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T COM28 - Tera Term VT |E@|§]

File Edit Setup Control Window Help

4 [

*LED OFF*

Figure 26: Blinky Project: Blinky message on COM28 terminal

Note: The whole application is placed/executed in RAM. For more details about RAM
management you can refer to How to change the RAM size Tutorial.

Note: SPI Flash (U8: See Figure 5) can also be used for downloading an image file (a .hex or
.bin). for SPI flash programming steps using SmartSnippets Toolbox you can refer to UM-B-
080: Section 6.8: SPI Flash Memory Example and for SPI flash programming Keil example you
can refer to UM-B-083: Section 11: SPI Flash Programmer. The Figure 27 shows the Jumper
setting for the J5 when using SPI configuration.
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9.2 The Barebone BLE Example Application

The Barebone BLE example application demonstrates basic BLE procedures such as advertising,
connection, updating connection parameters, and implementation of the Device Information Service
Server (DISS). See the Bluetooth SIG for more details.

1. Open the folder containing the SDK files. This is the folder where you extracted the SDK zip file.

2. In <sdk_root_directory>\projects\target_apps\ble_examples\ble_app_barebone\Keil 5, double-
click ble_app_barebone.uvproj to open the project in Keil.

4 | This_is_Your_Sdk_Root_Directory
> ). binaries
| config
| doc
4 | projects
» | host_apps
4 | target_apps
4 | ble_examples

| Kel 5
b | src

Dle_app_ota
| ble_app_peripheral
| ble_app_profie

| ble_app_security
| ble_app_sleepmode
| prox_monitor_ext
| prox_reporter

| prox_reporter_ext
) hd

J. misc

> | peripheral_examples

| prod_test

| template

b b sdk

b ). third_party

b ) utities

Figure 28: Barebone BLE Project directory

Figure 29 shows the Keil project layout.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
iN@4dad s sala e | B BB B|EEELD -
i BEe- Cré‘ %Hble_app_barebcne_faak [ BER v ﬁ‘

Project ble_app_barebone_585

y ble_app_barebone_586
% Project: ble_app_bareno e

24 ble_app_barebone_585
& sk boot
O sdkarch
& sdk_driver
O sdk_ble
3 sdk_profiles
3 sdk_app
3 sdk_driver_api
3 sdk_app_api
3 sdk_arch_api
3 yser_config

3 yser_platform
3 yser_app

Figure 29: Barebone BLE: KEIL Project Layout

3. To execute the code and run the example, repeat steps 3 to 14 in The Blinky Peripheral Example
Application.
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The barebone application does not use the UART and so the only jumpers required are those for
the debugger interface as noted in Table 3.

4.  Use the Android application BLE Scanner to scan for, and connect to, the DIALOG-BRBN app,
see Figure 30.

£ 'DLG-BRBN DISCONNECT

Status: CONNECTED

DEVICE INFORMATION
0x180A
PRIMARY SERVICE
MANUFACTURER NAME STRING (R)
UUID: 00002A29-G000-1G00-8000.
Properties: READ
Hex: Ox446! 6F672053656D69
MODEL NUMBER STRING

UUID: 00002A24-0000-1000-8000.

Properties: READ

FIRMWARE REVISION STRING

UUID: 00002A26-0000-1000-8000-00805F9B34FB
Properties: READ

Valueiv_6.0.7.489

SOFTWARE REVISION STRING

UUID: 00002A28-0000-1000-8000-00805FIB34F B
Properties: READ

Value:_6.0.7.489

Hex: 0X765F362E302E372E343839

SYSTEM ID (k]
UUID: 00002A23-0000-1000-8000-00805FIB34F B

Properties: READ

value: 4v

Hex; 0x123456F FFESABCDE

PNPID 0

uuID:
Properties: READ
Value
Hex: 0x01D20080050001
GENERIC ACCESS

0x1800
PRIMARY SERVICE

< O [m]

Figure 30: Barebone BLE: Interacting with BLE Application

Your BLE application is now running and advertising using the default advertiser string: "DIALOG-
BRBN".

Note: In this example, we used an Android application but you can also use the LightBlue iOS
application to connect an iPad/iPod/iPhone device to the application.

Note: When you change the advertising name of your device and you don’t want your
iPhone/iPad... to connect to it anymore, it’s easy to make your device forget about it. Follow
easy steps mentioned in the Apple Support Communities and your iPhone won’t remember your
Bluetooth device. If you change your mind, no worries, you can pair the device as though it
were new.

When multiple device use the same BD address in the same room test, it is highly
recommended to changes manually your BD address or use the static random address

(advanced) to avoid any conflict, You can refer to Tutorial 1: Advertising contents
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9.2.1 Troubleshooting

If you can't see any blinky messages in your UART terminal and the LED is not blinking, check the
UART and LED jumper configuration, see Table 2.

Table 2: Blinky Example UART and LED Jumper Configuration

GPIO Function Jumper

PO 4 UART2 TX Connect J5.11 - J5.12
PO 5 UART2 RX Connect J5.13 - J5.14
P10 LED Connect J9.1 — J9.2

If you can't start a debug session, check the SWD debugger jumper configuration, see Table 3.

Table 3: Blinky Example SWD Debugger Jumper Configuration

JTAG Function Jumper
TMS SWD IO Connect J5.25 - J5.26
TCK SWD CLK Connect J5.27 - J5.28

If you have trouble with the J-link firmware or any issue with SDK operation, refer to the DA1458x/68x
Development Kit J-Link Interface Application Note AN-B-052.

Note: If none of these actions resolved the issue, please contact Dialog Software Forum.

9.2.2 What Next ?

This tutorial does not cover all the topics relevant to software development environments, it describes
the first steps necessary to get started with the Pro Development Kit. The following links provide more
information on DA14585/586:

. DA14585 Product Brief: To know more about the SmartBond™ DA14585 SoC.
. DA14586 Product Brief: To know more about the SmartBond™ DA14586 SoC.

. UM-B-079: DA14585/586 SDK 6 Software Platform Reference: To know more about software
architecture.

. UM-B-080: DA14585/586 SDK 6 Software Developer’s Guide: To build more BLE and peripheral
examples.

. Codeless Tutorial: To quick start your 10T application and learn more about AT commands.

. Sleep mode configurations and power measurement: To learn more DA14585/586 Power
management.

. Application Hardware Design Guideline : To learn how to prepare schematics and PCB layouts
for your application.
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10 Appendices

10.1 Appendix A: Using the Pro Development Kit

The user_periph_setup.h file contains hardware settings related to the Development Kit used. The
default is the ProDev Kit.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Sda aloe ZEE ® -arzla-ls seFR
EESy |8 besprreone v K| BE S 2@
i g user periph setuph
a% Project ble_3pp barebone omiAl Catapeel | e
=& ble_app_barebane 585
=3 sdk boot Option Value
=3 sdiarch Pro -
&3 sd driver As in da1458¢ periph setuph
o3 sikble 'C
&3 sdk profiles it

&3 sdkapp
@ O sdk driver_api
@3 sk app_api
& 3 sdk arch_api
& 3 yser_config
&5 user platform
@ user_periph_setupc
=2 userapp
@ user_barebonec

Figure 31: Hardware Settings for Pro Development Kit

10.2 Appendix B: Latency Timer of the FTDI cable

If an external FTDI cable is used to burn the OTP (or to download the image into the external memory),
the latency timer of the FTDI cable has to be changed from 15 ms to <10 ms.

To change the latency timer:

1. Inthe Windows Device Manager, expand the list of COM ports.
2 Right click on the required COM port and select Properties.

3. Inthe Port Settings tab, click Advanced.
4

Set the Latency Timer to < 10 ms.
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Advanced Settings for COM28 2 el
—_—
COM Port Number: Ccom28 i
|
USB Transfer Sizes |
Select lower settings to correct performance problems at low baud rates.
Select higher settings for faster performance.
Receive (Bytes): 4096 v
Transmit (Bytes): 4096 v
BM Options Miscellaneous Options
Select lower settings to correct response problems. Serial Enumerator vl
Serial Printer B
— B )| cmarrouron &
Event On Surprise Removal =
Timeouts Set RTS On Close |}
Disable Modem Ctrl At Startup B
Mininicn Readit meout (nsec): Enable Selective Suspend B
Minimum Write Timeout (msec): Selective Suspend Idle Timeout (secs) (5 v

Figure 32: FTDI Latency Timer

10.3 Appendix C: Battery Connection ‘Workaround’

There is a small hardware malfunction; when the board operates on battery (J11 jumper on 2-3), the

RST signal is permanently high.

When USB is disconnected, T_RESET becomes low and the invertor U7 RST is high. This prevents

the board from operating.

The workaround is to dismount R84, see Figure 33.

VDD_580_M
Y
P20 U7
Segger deﬁnedmNC7SOA
205 T_RESET D—L.E CRex )
(32}
R

Reset circuit

Figure 33: Reset Circuitry to Dismount R84
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Figure 34: R84 Location

10.4 Appendix D: Power Bouncing Workaround

DA14585/586 daughterboards are supplied from the motherboard through a jumper in header J11.
See the 3V3 Generation and battery selection for DA14580 and Peripherals section in the
DA14585/586 DEVKT-Pro MAINBOARD Electrical Schematic.

Inserting this jumper when the daughterboard is mounted on the motherboard may cause bouncing
issues. A hardware workaround is implemented on DA14585 and DA14586 QFN40 daughterboards.
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Figure 35: DA14585/586 QFN40 Daughterboard (321-10-x)
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11 Revision history

Table 4: Revision History

Revision Date Description
1.0 27-Aug-2015 Initial version for DA1458x family with SDK 5.
1.1 20-Oct-2015 Minor Update in Keil installation instructions.
1.2 30-Mar-2017 Add DA14585/586.
2.0 31-May-2018 First HTML released version. Keep only DA14585/586.
2.1 02-Nov-2018 Changes implemented:
e Minor text revisions

12 Status definitions

Table 5: Status Definitions

Status Definition

The content of this document is under review and subject to formal
DRAFT - . e o

approval, which may result in modifications or additions.
APPROVED or The content of this document has been approved for publication.
unmarked

13 Disclaimer

Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor
does not give any representations or warranties, expressed or implied, as to the accuracy or
completeness of such information. Dialog Semiconductor furthermore takes no responsibility
whatsoever for the content in this document if provided by any information source outside of Dialog
Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this
document, including without limitation the specification and the design of the related semiconductor
products, software and applications.

Applications, software, and semiconductor products described in this document are for illustrative
purposes only. Dialog Semiconductor makes no representation or warranty that such applications,
software and semiconductor products will be suitable for the specified use without further testing or
modification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility
of the customer and Dialog Semiconductor excludes all liability in this respect.

Customer notes that nothing in this document may be construed as a license for customer to use the
Dialog Semiconductor products, software and applications referred to in this document. Such license
must be separately sought by customer with Dialog Semiconductor.

All use of Dialog Semiconductor products, software and applications referred to in this document are
subject to Dialog Semiconductor’'s Standard Terms and Conditions of Sale, unless otherwise stated.

Dialog and the Dialog logo are trademarks of Dialog Semiconductor plc or its subsidiaries. All other
product or service names are the property of their respective owners.

© 2018 Dialog Semiconductor. All rights reserved.
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14 Contacting Dialog Semiconductor

United Kingdom (Headquarters)
Dialog Semiconductor (UK) LTD
Phone: +44 1793 757700

Germany
Dialog Semiconductor GmbH
Phone: +49 7021 805-0

The Netherlands
Dialog Semiconductor B.V.
Phone: +31 73 640 8822

Email:
enquiry@diasemi.com

North America
Dialog Semiconductor Inc.
Phone: +1 408 845 8500

Japan
Dialog Semiconductor K. K.
Phone: +81 3 5769 5100

Taiwan
Dialog Semiconductor Taiwan
Phone: +886 281 786 222

Web site:
www.dialog-semiconductor.com

15 RoHS Compliance

Dialog Semiconductor complies to European Directive 2001/95/EC and from 2 January 2013 onwards
to European Directive 2011/65/EU concerning Restriction of Hazardous Substances (RoOHS/RoHS2).
Dialog Semiconductor’s statement on RoHS can be found on the DA1458x RoHS 2 declaration. ROHS
certificates from our suppliers are available on request.
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