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Abstract

The focus of this User Manual is to easily introduce the DA1496x Getting started guide with the
development Kit.
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1 Abstract

This guide is intended to help customers setup the hardware development environment, install required
software and download and run an example application on the DA1469x development platform.

2 Prerequisites

. SmartSnippets™ Studio package
. Dialog’s Semiconductor SmartSnippets™ DA1469x SDK

. Operating System (Windows or Linux)

. Pro DK DA1469x

. Serial-port terminal software (e.g. Tera Term)
. A USB connection supporting USB-Serial (FTDI)

3 Terms and Definitions

BLE Bluetooth Low Energy

CLI Command Line Interface

COM Communication Port

FTDI Future Technology Devices International
GPIO General Purpose Input/Output

HW Hardware

i0S iPhone OS

JTAG Joint Test Action Group (test interface)
LED Light Emitting Diode

LDO Low Drop Out

mikroBUs™ Standard defines mainboard sockets
oS Operating System

OTP One Time Programmable

PC Personal Computer

PCB Printed Circuit Board

ProDK Pro Development Kit

RAM Random Access Memory

SDK Software Development Kit

SOC System On Chip

SPI Serial Peripheral Interface

SW Software

UART Universal Asynchronous Receiver/Transmitter
USB Universal Serial Bus

4 Introduction

The DA14695x is a family of wireless MCU dual core ARM + MO+. It is the World’'s Most Advanced
Wireless SOC. Comparing to DA1468x, the DA1469x has:

. 2x Processing power

. 2x Battery lifetime
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. 4x More resources

The DA1469x SoCs combine :

. The newest ARM Cortex application processor with floating point unit
o Advanced power management functionality

. A cryptographic security engine

. Analog and digital peripherals

. A dedicated sensor node controller

. Software configurable protocol engine accompanied by a radio compliant to the Bluetooth® 5.0
low energy standard.

For further reading, more information can be found in the DA1496x Datasheet .

4.1 Guide Purpose

The purpose of this guide is to provide an overview of the DA14695 Pro Development Kit (ProDK)
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 DA14695 Pro Development Kit:
. The Pro Development Kit and Software Development Kit (SDK)
) SmartSnippets™ Studio 2.0 which can be installed on Windows or Linux hosts

. Windows users should download and install terminal software such as RealTerm, Putty or
Teraterm. The rest of the document uses RealTerm. Linux users can use Putty

The rest of guide is organized as follows:
Section 5 describes the hardware components and their initial installation and setup.

Sections 6 and 7 describe the installation of the SmartSnippets™ DA14695 SDK software, along with
all necessary tools.

Section 9 contains all steps for downloading and executing your first DA14695 Application.

4.2 How long should it take?

This tutorial requires 45-60 minutes to complete. For more information the user may consult the
accompanied documentation these are mentioned as for further reading.

4.3 Kit Content

The DA14695 ProDK Kit parts can be ordered via various distributors. The DA14695 Pro Development
Kit contains the following:

. DA14695-00HQDEVKT-P main Board: Figure 2
. Mini USB-cable
. The DA14695-00HQDB-P daughter board Figure 4

User Manual Revision 1.1 18-Jan-2022
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5 DA1469x — The hardware

The Pro Development Kit (ProDK) consists of a main board (MB-PRO) DA14695-00HQDEVKT-P and
a DA14695-00HQDB-P daughter board featuring DA14695 SoC of the desired package (BGA100). A
DA14699-00HRDB-P daughter board is also available. More details about the DA1469x products
family is shown in Figure 1.

Foatures DA14691 |  DA14695
MCU . MO+, MB3F, MO+, SNC M33F, MO+, SNG MB3SE, MO+, SNC
1 512KB 512KB 512KB
yes yes yes
yes yes yes yes
no yes yes yea
yes yes yes yes
no yes yes yes
.......... c yes yes yes yes
A/ERN no no. yes yes
no no yes yes
no yes yes yes
ino no no yos
44 44 55 55
86 88 100 100
VFBGASE, VFBGASS, VFBGAI100, VFBGA100
Sx6mm, Bx6mm, 5x8mm, Bx5mm,
Pitch 0.56mm Pitch 0.55mm Pitch 0.475mm Pitch 0,475mm

Figure 1: The DA1469x Product Family

5.1 The ProDK main board

Figure 2 illustrates the physical layout of the ProDK. The daughter board containing DA14695 device
is shown in Figure 4.

The ProDK main board provides all necessary hardware to enable:

o Full functional verification of the DA14695 family of products with the ability to take precise power
measurements by isolating the DA14695 device.

o Full digital connectivity with external hardware using UART, SPI and I12C.
. USB based debugging capabilities using the SEGGER J-Link on-board debugger for Cortex M33.

. USB based UART communication with the host PC using a Future Technology Devices
International (FTDI FT2232H) chipset which converts UART to USB.

User Manual Revision 1.1 18-Jan-2022
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Figure 2: The DA14695 ProDK DK

Table 1: The DA14695 ProDK main elements

Reference Description

U12: FTDI Chip

User button (K1)

Arduino sockets

Trimmer to define the adjustable LDO voltage (R127)

USB connector for power and communication interface

sockets

(J8.1-2) for enabling user button and (J8.3-4) for Software trigger header

Signal/Power breakout headers (J3, J4): Refer to Appendix A:

DIP switch (S1) connecting the debugging interface signals (JTAG/UART)

RO N[O WIN(F

0 (J9.1-2: Input) and (J9.3-4: Output) for Header for current measurement circuit

11 LRA/ERM interface header

12 J1/J2 Daughter Board connectors

User Manual Revision 1.1 18-Jan-2022
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NOTE

J3 and J4 (Reference 8 in Figure 2) are the Breakout Headers (2 pcs 2x20pin) for monitoring GPIO and
power signals, with markings of sighal names on the PCB top silkscreen.

NOTE

For current measurement circuit by SmartSnippets Toolbox (driven from a DA14695 GPIO, PO_16 ) you should
power the main board by the USB connector.

5.2 The ProDK daughter board

The ProDK main board can be combined with the daughter board shown in Figure 6.

Both ProDK main board and daughter board have alignment arrows printed to indicate the proper
combination of the two boards, as shown in Figure 3.

Figure 3: Main board - daughter board alignment

Figure 4 presents the DA14695 daughter board Layout.

Figure 4: The DA14695 daughter board Layout

Table 2: DA14695 Daughter Board main elements

| Reference | Description

User Manual Revision 1.1 18-Jan-2022
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Ul: DA14695 in micro-BGA package

USB connector, alternative power option and connecting to DA14695 USB pins

U2: QSPI Flash (MX25U3235F :32Mbit)

Printed RF antenna

J4: Debug

Power Select

Reset

Y1 : Cristal 32 Mhz

Y2 : Cristal 32.768 KHz

RO N[O IWIN(F-

0 J7: Coaxial switch for conducted RF measurements

NOTE

The daughter board has a switch (reference 6 in The DA14695 daughter board Layout) to select the power
supply for the device:
e  Power switch pos1 (left-default): VBAT LDO (default, this is the only option where the current is monitored
by Studio - Toolbox)

e Power switch pos2 (right): Battery, Li-lon (default) or Coin Cell

NOTE

The daughter board has the possibility to operate stand-alone (without the main board), powered from one of
these options:

e Li-lon/LiPo/coin Battery
e USB connector

o CIB interface (providing also JTAG/UART debugging functions)

5.3 Configuring the Pro Kit main Board by Jumper Settings

The jumper settings are displayed below:

User Manual Revision 1.1 18-Jan-2022
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Figure 5: ProDK Development Kit Jumper setting

Table 3: Default jumper settings

Jumper | Default Position | Comment

J5 2-3 Selects 3.0V as default VBAT

J6 Not Placed 2-pin connector for Li-lon/LiPo Battery/
J8 1-2& 3-4 button (K1) and C_TRIG

J9 1-2& 3-4 Current measurement input and output
J10 no jumper caps | Haptic driver outputs and ground

5.4 Connecting the ProDK to the host PC

The ProDK Development Kit allows functional verification of the DA14695 family of devices. It supports
connecting external hardware by exporting DA14695 pins to standard headers and enables the user
to do precise power measurements through the integrated power measurements circuitry. Additionally.

The ProDK motherboard also includes:

. An embedded J-Link debugger U4 SAM3U2CA which ensures the USB to JTAG function by
loading the software from Segger to the ROM of U4. The chip is supplied with a 3.3V from U14
which is enabled by PWR_ENABLE signal.

. FTDI chipset U12 FT2232HL which 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 DA14695 SoC UART port and to current sense circuitry through SPI connection with ADC.
The chip is supplied with a 3.3V from U14. A 12MHz crystal Y4 is required for the chip operation.

The ProDK Development Kit is connected to the host PC over the connector marked as USB1, as
shown in reference 6 in Figure 2 and Figure 6 using a standard mini-USB cable. For further reading

User Manual Revision 1.1 18-Jan-2022
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you can refer to the Application Note: AN-B-061 DA1469x Application Hardware Design
Guidelines and UM-B-093 The hardware of DA1469x Development kit.

NOTE

Before connecting the ProDK Development Kit to the host PC make sure that:

e The main board and the desired daughter board module are properly connected.

e The power switch on the daughter board is in the left position (VBAT) to select USB from motherboard.

Figure 6: ProDK Development Kit connections

6 DA14695 Connecting the Board

6.1 Introduction

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 as well as solutions to any problems that
may occur.

6.2 Requirements of the Development PC

For proper evaluation and application development using the DA14695 SoC and the ProDK an external
host is required. This external host must have an operating system already installed (Windows or Linux)
and USB ports as described in 2.

User Manual Revision 1.1 18-Jan-2022

CFR0012 12 of 46 © 2022 Renesas Electronics


http://dialog-semiconductor.com/product/da1469x_hardware_design_guideline
http://dialog-semiconductor.com/product/da1469x_hardware_design_guideline
http://dialog-semiconductor.com/product/da1469x_hw_dev_kit_pro_um

. RENESAS

DA1469x Getting Started Guide with the
Development Kit

6.3 Driver installation

6.3.1 Microsoft Windows

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 7.

g F B \
_| Driver Software Installation @
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 A + Ready to use
USB Serial Converter B +/ Ready to use
USB Serial Port (COM25) -J'Ready to use A
USB Serial Port (COM28) +/ Ready to use

Figure 7: Windows driver installation

There are two virtual COM ports created by the Windows driver. The first COM port (lower nhumber,
COM25 in this example) provides a UART interface between the PC and the DA1469x device. The
second (higher number, COM26 in this example) is used to export measurement data from the current
sense circuitry on the ProDK 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 ProDK Kit motherboard might be different to the ones shown in Figure 7

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 ProDK Kit board and the Windows on that port. But you can do it only by using the other lowest
COM port, COM25 in this case.

User Manual Revision 1.1 18-Jan-2022
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The COM port numbers can be found in the Windows Device Manager (Control Panel > Device
Manager > Ports (COM & LPT)) as shown in Figure 8.

A
File  Action View Halp

dowp | m|EH Bem| 2 RXG

v M DB-ENG

Wy Audio inputs and outputs

@ Batteries

) Bluetooth

@® Cameras

B Computer

e Disk drives

[l Display adapters

u Firmware

Vet Human Interface Devices

E3 Intel(R) Dynamic Platform and Thermal Framework

¥ Intel® Power Sharing Manager

g Intel® Wireless Gigabit Drivers

L Keyboards

[} Memory technology devices

(B Mice and other pointing devices

[ Monitors

I Network adaptars

W Ports (COM & LPT)
” Communications Port (COM1)
W ECP Printer Part (LPT1)
W Intel(R) Active Management Technology - SOL (COM3)
W USB Serial Port (COM25)
W USB Serial Part (COMZ6)

= Print queues

[ Processors

B Software devices

W Sound, video and game controllers

G Storage controllers

K System devices

§ Universal Serial Bus controllers

<

Figure 8: Device Manager Ports

6.3.2 Linux

When ProDK is connected to a host PC running a Linux distribution (such as Ubuntu or CentOS) and
has Internet connectivity, the system will detect several devices and all necessary drivers will be silently
installed. Provided that the process has properly finished, two additional devices will appear in the /dev
directory under the names ttyUSBO and ttyUSB1, as shown in Figure 9. These names might be
different in case other serial converters are connected to the system beforehand. If no other serial port
converters are connected, the device that should be used with the terminal or programmer utility will
be called /dev/ttyUSBO. If there are more devices with the name ttyUSBx, note which ones showed
up when the ProDK was connected and use the lower number of the two devices.

User Manual Revision 1.1 18-Jan-2022
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Tue 10044
dialogubunto@dialogubunto: ey

Termmal e

ttysas
ttysze

ttys2y
ttys2s
ttys29

7 ttys>
37 TiySie
7 TLy=ss:

W g = D O 8 Rghe O

Figure 9: Ports assigned to ProDK

6.3.3 COM port usage

There are two virtual COM ports created by the driver with either Windows or Linux. The first (lower
number) is used to export a UART from the DA14695 device. In the previous sections this was either
COMS5 or /dev/ttyUSBO. The second (higher number) is used to export measurement data from the
current sense circuitry on the ProDK to the Power Profiler tool.

6.4 Configuring the serial port for UART2

Several development tools require UART2 to be routed to the FTDI serial port. Please refer to
Development Kit Pro User Manual for details on how to properly configure the specific port. ProDK
board connection verification can be made using the pre-existing Terminal application.

6.4.1 Windows Host

On a Windows Host the utility Tera Term can be used to fully validate the connection to the ProDK.

Tera Term is a free software terminal emulator (communication program) which supports multiple
communication including Serial port connections. Download Teraterm from https://ttssh2.0sdn.jp. Run
the teraterm-x.yy.exe and follow the installation wizard.

To make sure that the communication between the ProDK board and the development host is properly
established, it is necessary to verify the UART connection between the two nodes. To do so, execute
the following steps:

e Step 1 Connect the ProDK board to the PC board via USB cable to USB2(DBG) as described
in Figure 6.

e Step 2 Verify that the host discovered two serial ports — the first is connected to UART2 (see
6.3.1).

e Step 3 Open Tera Term from the Windows Start menu.

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

User Manual Revision 1.1 18-Jan-2022
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e Step 5 Select Setup > Serial Port a as shown in Figure 10 and configure your UART port using
the parameters as shown in Table 4.

Table 4: Parameters for connecting to UART2

Settings Values
Baud rate 115200
Data bits 8
Parity None
Stop bits 1
Handshaking | None

Warning

To get the control of the COM port You need to be an administrator on your local machine.

e Step 6 Open the the Lowest COM port number assigned to the ProDK, refer to Figure 9 to
figure out which port number is used by Windows by running the Windows Device Manager.
Make sure that the UART is configured as shown in Table 4. Once you have a connection,
you should start to see something as shown in Figure 10. The DA1496X device use random
BLE addresses, new address is generated on every reset button push.

GERRRE SR RS SEEERRRR R

DA1469x Proxinity reporter
EH T E RS S SRR HIHHHT

Pevice address: FF:2F:1F:2E:R6:6B

R RS S SRR RN
DA1469x Proxinity reporter

Tera Termx Seral port setup

N RS S SRR R AT Port: COM25 v
Device address: EA:31:FC:12:B1:5E Speed: 115200
RS R R R R R G
DA1469x Proxinity reporter Data: 8 bit v Cancel
R RS RS R RN
Device address: 27:6E:2F:8E:7D:AC Parity: none ¥
|
Stap bits: 1 bit v Help
Flow control: none v
Transmit delay

0 msecichar 0 msegfline

Figure 10: Terminal output via Tera Term (Windows)

User Manual Revision 1.1 18-Jan-2022

CFR0012 16 of 46 © 2022 Renesas Electronics



LENESAS

UM-B-090

DA1469x Getting Started Guide with the
Development Kit

6.4.2 Linux Host

Under Linux there is a simpler approach to validate the connection using a basic terminal such as
putty. Connect putty to /dev/ttyUSBO at 115200 baud using this linux command sudo putty
/dev/ttyUSBO -serial -sercfg 115200,8,n,1,N or run putty as in shown in Figure 11.

dislogubuntogpdialogubunto: Mdev

web Browser

PUTTY Configuration

Basic options For your PUTTY session

| Speoecify the destination you want to connect to

Logolng serial line speed
* Terminal /dev/ttyusnno 115200
Keyboard Connection type
Bsell Raw Teinet Rlogin SSH O Serial
Features Load, s s or delete a stared session

- Window saved Sessions
Appearance

Behaviouwr

yefault Settings s
franslation HSTAUIT SALTING Load
Selection GV
Coalours

Delete

Fonts

w Connection

Data
rox
¥ Close window on exit
Telnet © Always Naver only on clean exit
loain
About Qpoen Canceol

[£2}

Figure 11: Setting port and testing connectivity in Linux

Once you have a connection, you should start to see something as shown in Figure 12. This is the
output under Linux with putty.

) putty fdev/ttyUSBe -serial -sercfg 115268,

Figure 12: Terminal output via putty (Linux

User Manual Revision 1.1 18-Jan-2022

CFR0012 17 of 46 © 2022 Renesas Electronics



. RENESAS

DA1469x Getting Started Guide with the
Development Kit

6.5 Troubleshooting

If there any problems with the ProDK connection to PC some possible solutions might be:
e Make sure that the Host PC is connected to Internet
e Make sure that no old FTDI drivers are installed. Drivers are available from the FTDI website.
e Check for possible cabling issue by using a different USB cable

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

Note:

NOTE

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

7 Software Development Tools

7.1 SmartSnippets™ Introduction

Dialog SmartSnippets™ Studio is a royalty-free software development platform for Smartbond™
devices. It fully supports the DA1469X family of devices.

SmartSnippets™ Studio contains:

e SmartSnippets™ IDE: Eclipse CDT based IDE with pre-configured plugins to provide the
build/debug environment

e SmartSnippets™ DA1469X SDK

e SmartSnippets™ Toolbox: A tool suite covering all software development requirements,
including:

e Programming and loading of firmware into integrated RAM, OTP and Flash
e 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/.

7.2 SmartSnippets™ Studio Installation and Starting

This section describes the installation of SmartSnippets™ Studio. For further reading the installation
procedure is described in detail in UM-B-057 SmartSnippets Studio User Manual.

NOTE

e The SmartSnippets ™version should be 2.0.6 and above if you wish to use Eclipse/GCC
e Registration is required in order to download the SmartSnippets ™.
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Warning

Please be aware that if you have an Antivirus software is installed in your machine, it could slow down the
SmartSnippets™ installation due to the scan.

7.2.1 Windows

Run the SmartSnippets™ Studio installer (.msi). Several of the required tools will automatically install
and others need to be manually downloaded and installed.

e Select the recommended version or a newer one from of SEGGER J-Link GDB server and

Click Next.
2 Didlog SmartSeippets Studio (v2.0.7.1325) Setup
SEGGER J-Link GDB Server d . I
e A ¢dialog

(8) Select one of e avalable SEGGER J-Link GOB Server natalations (min version 4.92)

C: Program Fles (n56) SEGEER ULk Y640

() ress Next 1o instal recommended version JLnk Software 6. 14

. Please specy ewstng SEGGER JHurk software instalason:

!

K —

Figure 13: Automatically install J-Link

e Select the destination folder for the SmartSnippets™ Studio and click "Next". The default
installation location C: /DiaSemi is recommended
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| # Dialog SmanSnippets Studio (v2.0.7.1325) Setup - a
Destination Folder d . l
Oick Chanpe 1o select o dfferent instalation folder Ia Og

Trtall Dialog SartSrippets Studo (v2.0.7,1325) tor

1 Dunsem)|

i [ o

Figure 14: Select Smart Snippets Studio install directory

e The installation of the SmartSnippets™ Studio will then start.

e After the successful installation of the SmartSnippets™ Studio next screen will appear.

ﬂ Diafog SmartSnippets Studio {v2.0.7.1325) Setup X ‘

Completed the Dialog SmartSnippets
Studio (v2.0.7.1325) Setup Wizard

Cick the Fiesh button to @at the Setup Wizard.

CONDUCTOR g

[[] taunch SmartSrippets Studio 2.0.7.1325

Figure 15: Smart Snippets Studio installation completed

e Click Finish and wait for the SmartSnippets™ Studio to start.

When SmartSnippets™ Studio starts for the first time, the user must configure it. The necessary
configurations are the following:

e Select the workspace folder for SmartSnippets™ Studio. This should be the created directory
inside workspace_SmartSnippets_Studio.
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e All the other tools required by the SDK and SmartSnippets™ Studio will be automatically
installed, such as GNU ARM GCC, SmartSnippets Toolbox, SEGGER drivers etc. On a clean
PC they will probably not be there and so the next steps are to download and install them.
[ 5o e e
ésﬂKfﬂllS\-n-hy
WeCome to the reelad on of requred 0K sock
' The eelected SOK 322 teon Jasing by Didiog wilh Bre speclic sacsons of he 135is $3i8g Do yacer courmn Requared versias for fus SON
| Pleaod Ntk Wl e reQuetd vorshins K0r 2 spa 82 S0K My 36 ST DAt 106 200 Wriiins bundied 0 1 SoanSrazpets Sudo instaded
i Deang songh ecammends usng he regared varsians: seiog dfferent sacsiont may Caves INmpecis? e efere
ToalName Fequredversionforttes S bastylegversion . Found styded ot Reqsreaversion e
Sapoer oo 280 A
Jrk sohaRre pacKIge compsnerts 640 M
G Tosks W ARM Enteddsa Processs T-2018-¢2 L]
| | Syserniven 2234 %
|
|
’ Pant At
Figure 16: SDK Tools Summary
e Tick the download and install radio button and then press Download button for SEGGER
Ozone tool
o Thiswillinstall the toolto C: \Program Files (x86)\SEGGER\Ozone V2.60c. Then press
Next.
NOTE
e Users are required to download and install tools marked as mandatory by clicking the download button
or specifying an installation folder if the tool is already installed externally. Some tools can be optional, in
which case Skip button will show
e The Next button is enabled only after the mandatory tools are successfully installed or a valid installation
path is specified.
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Segper Ozone installation
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Segper Qnone variion 2 GI¢ Could ot 8¢ fousd

(O ReQuTed mrsion 5 sigady Isstaliod
B Dawrtosd and st e ssgured sishon

Gewnivad

30500 Conne succeasiily mstaied i iokder £ Program Flles OEEASEGCERI0n0 V2 602 v

o [T ] [

Figure 17: Start Ozone download

e Then, the installer will guide user to install SEGGER JLink version 6.42b or later. They are
available from the SEGGER website Refer to Figure 18.

LK Tosk Inczalier

| Segger J-Link soft chay

Sl safawe packagde comOanarts veesieh & 40 cousd nat Se boun2

I Hoquined war1ien 5 aTeady nstaien
@) malad Ba jeguied versian

Bunet instaber (C\0 oy = 20 JUON W 0ows_V540 exe) auld cot 3¢ Sount Pase
OOWH0aD (1 RO I FEEOWND Grl U Il 308 302 than 5 o0ty I GRS 20 $0008¢
rerrerpr—— |

Meaie Aol Na NAlalainn N0
C\Program Fies (6 NSECOERULINE_V6423

A Q) X1 peeras

Figure 18: Set SEGGER J-Link Installation Folder

e The SDK Tools Installer will prompt for the installation of GCC. Select Download and install
the required version and click Download. After the download is complete, the green
completion mark appears. Then press the Next button to continue as shown in Figure 19.
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| GNU Yools for ARM Emt Pro
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1§ Dowrks o0 and 1 Bhe PaqueT wtsin
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AL Taoks 1o ARY Enmoaond Proassors suctessfully mataled in fobdel V
CDRSeniSmantSnippas Sus? D TCOCT-N1EQR

«fax E L Camn) Abot a8

Figure 19: GCC Tools Installation

e The SDK Tools Installer will prompt for the installation of SEGGER SystemView, Refer to
Figure 20.

| SDK Toels Instalier

' Segger SystemView installation

fou can skp the installstion by pressing the “Sap” button

| Systamiten version 2524 couks a0t be feund

O Requiess varsion is aready instaled
‘ (@ DoWnia0 and nsasl Me rguired wenn

Downksad

| Sapger Sysi succeasully instafied in folder C \Frogram Files V
|2 RSEGCER Systomiiew V2424

<gar ) e apart 3@

Figure 20: SEGGER SystemView Tool Installation

e The last page of the wizard shows a summary of all installed tools. Installation of optional tools
can be skipped in the wizard. The user’s choice to skip an optional tool is remembered by
SmartSnippets™ Studio so that the wizard does not ask again for the installation of this tool
the next time the wizard is launched.
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GNU Took for ARM Erebedded Processers

Segger Syvhemims

Exisn Avert b

7.2.2 Linux

Figure 21: Installed tools summary

Before running the installer, it is necessary to install some Linux packages that are mandatory for the
execution of SmartSnippets™ Studio. Without them SmartSnippets™ Studio will not run correctly but
will fail with no reported error.

e For CentOS 7:
sudo yum install
sudo yum install
sudo yum install
sudo yum install

e For Fedora 25:
sudo yum install
sudo yum install
sudo yum install

sudo yum install

install epel-release
webkitgtk.x86 64
glibc.i696 ncurses-1ibs.i696

gt-x11 (required for SystemView tool)

webkitgtk.x86 64
glibc.i696 ncurses-1ibs.i1696
gcc-c++

libncurses.so.5

e For Ubuntu 16.04.1 install:
sudo apt-get install 1ibz1:1386 libncurses5:1386 1libbz2-1.0:1386

sudo apt-get install libwebkitgtk-1.0-0 libwebkitgtk-3.0-0

sudo apt-get install gawk

o The first step is to make the SmartSnippets™ Studio installer executable.

e Schmod a+x SmartSnippets Studio-linux.gtk.x86 64-1.6.3.run

e And then run it.

e S./SmartSnippets Studio-linux.gtk.x86 64-1.6.3.run

e Several of the required tools will automatically install and others need to be manually
downloaded and installed.
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¢ Install the recommended version of SEGGER J-Link GDB server. The V6.14h version will be
installed by default. If you have recent SEGGER J-Link version you have just to select the path
where it is already installed, as shown in Figure 26.

Installation of SmartSnippets Studio

User Data
Stap 30t 9

Select SEGGER J-Link GDB Server.

Select path of already-nstalled SEGGER J4Link GDB Server
& Install recommended version of SEGGER J-Link GDB Server

ok Software vl 14h wil be instalied in Jopl/SEGGER

@ pravious Lj‘v-_lqmur 9 quit

Figure 22: Automatically install the J-Link

o Select the destination folder for the SmartSnippets™ Studio

installation of SmartSnippets Studio

d d|alog Target Path

Step Sof 8

iy Select the installation path:
WasrNecalDiaSamiSmanSnppeteStudio2.0.7 L_‘;; Browse...

R
-

b Previous W yea || @ouit
Figure 23: Select SmartSnippets™ Studio install directory
e The installation of the SmartSnippets™ Studio will then start.

o After the successful installation of the SmartSnippets™ Studio click Finish on the next screen
that will appear and wait for the SmartSnippets™ Studio to start.
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When SmartSnippets™ Studio starts it will check which SEGGER tools are installed. On a

clean PC they will probably not be there and so the next steps are to download and install
them

SDX Tools Installer

SDK Tools Summary
Welcome to the installation of required SOK tools
The selected SOX his Doon [osiad by Didog with the specilic vervons of the ¢

Fiease nobe Lhat the reguired versions for 2 specific &
Dalog strongly recosmenands usng the req

Cotomn Regured yaruon o

ed in the SmartSnippets
o affacts

Tool Nave

Roguired yersion for this SD% nstaded version(sl Fownd mtalli
Segger Ozone 2.00¢
rlnk software package components 640 640 JOPL/SECLER
GNU Tooks for ARM Embedded Frocessors 7-2018-q2 |
SystemView | 2524
et s

Abort o

Figure 24: SDK Tools Summary (Linux)

Tick the download and install radio button and then press Download button for SEGGER
Ozone tool. The download will then start and the SEGGER Ozone tool will be installed

automatically. This will install the tool to /opt/SEGGER/ozone/2. 60c. Use the Browse button
to find this folder and then press Next.

SOX Tools Installer
Segger Oxone installation

You cansxip the installation by pressing the "Skip” button

Segger Cunne verweon 2 60c could nat be faued

Aecqarwt uwrpenn 1 awwady inut akind

@ Dowrlcad and instsl the required varnon
Dowrioud

Seguer Orune sutsesclully mstalled w Faddur Mome/ Aatopubunta/Se CCEN/Ouane_2 s0c \/

- Bach < M Aot all

Figure 25: Set the Ozone installation directory

o Then, the installer will guide user to install SEGGER JLink.
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SDK Tools Installer

Segger J-Link software package components installation

J-Link software package components version 6.40 could not be found

@ Required version Is already Installed

1 Install the required version

Please specify the Installation folder:

| /home/dialogubunto/Downloads/JLink Linux _V642c xB6 64 | Browse JV

< Back Next ancol Fintst Abort all

Figure 26: Set SEGGER J-Link Installation directory

o Then, the installer will guide user to install GCC. Browse button to find this folder and then press
Next.

SOK Tools Installer

GNU Tools for ARM Embedded Processors installation

GvU Tools for ARM Embedded Frocessors verson 7-2018-q2 could not be found
Reguired werdon is slready Inataled

@ Oownioad and Install the reguired version

Downlosd

GMU Taoks for ARM Embedded Processors succesalully installed in Folder JusilocayDiaSaecny V
smartSrvppetsStudio 0. 7/GOC/7-201 -2

Back | — —_— Abort all
Figure 27: GCC Installation directory
. The final stage is to install SEGGER SystemView.
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SOK Tools Installer

Segger SystemView installation

You can skip the installation by pressing the “Skip® button
SysemView veruon 2.52d could not be Found
Mogur ed verdon i alveady nistatied
@ Download and mstall the required yerson
Downioad

feggel HystamView wowilly Inwalied o folder Meme/dangutwatofEGGER) V
WtemView 250d

< Bach L et Abort al

Figure 28: SEGGER SystemView Installation directory

The last page of the wizard shows a summary of all installed tools. Installation of optional tools can be
skipped in the wizard. The user’s choice to skip an optional tool is remembered by SmartSnippets™
Studio so that the wizard does not ask again for the installation of this tool the next time the wizard is
launched.

SOK Tools Installer

Summary

The following tools have been installed:
S2gger Ozone
Seqgoer FUnk software package componants
CNU Tools for ARM Embedded Processars
Segger SystemView

- Btk | Foph abort 4

Figure 29: Installed tools summary under Linux

7.3 Package structure and Folders

The directory structure of the SDK is shown in Figure 30.
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ci_programmer
libbo_crypto
llbmiimage

cli_programmaer
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mimage

[Wimbmage exe
wartboot bin
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config
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Idscripts
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snc

sanup
system

mkimage
python_scnpts
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usd_cdc
usb _cdc_smsd

— Telerence geviors
\ tempiates
-

projects
SOk
uthties
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interfaces console
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logging
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Figure 30: Software SDK Directory Structure (on Windows)

7.4

As SmartSnippets™ Studio is an Eclipse based Integrated Development Environment (IDE) all the
source files are contained within a workspace folder which contains all the project sources, build
configurations etc.

Extracting and using the SDK

In the user directory (Windows or Linux) create a directory called:
workspace_ SmartSnippets_Studio.

Extract the contents of the SDK zip file to the workspace folder.

Warning

When selecting the SDK directory in the SmartSnippets™, please make sure to select the level with the name
(i.e. DA14695_SDK_10.x.y.z) otherwise the projects will not build. It must contain the contents of the directory
as shown in Figure 30. This shows a Windows file system; the principle is the same for a Linux filesystem.

As the workspace is the same directory as the SDK it means that all edits to files in the workspace
change the contents of the SDK. This means that all projects should be developed in different
workspaces and so each workspace needs to be created with an extraction from the original SDK zip
file as there is no longer a clean copy of the SDK on which to base new projects.
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NOTE

In case the selected workspace does not correspond to a valid SDK and the user selected the “Take no action”
option in the dialog asking how to treat the selected workspace Figure 31. Different level needs to be selected.

No SDK selected X

Studio has not been configured properly and some actions,

@ No SDK has been selected. Please note that SmartSnippets
such as building projects, may not work as expected.

Figure 31: No SDK selected error popup message

7.5 Additional Software

The SmartSnippets™ Toolbox, Figure 32, is focused on enabling the process of programming flash
and optimizing code for optimal power performance by allowing:

. The re-programming of the internal QSPI with the actual application compiled image.
o An accurate examination of the power profile and the effects of any executed application software.

. The seamless download and execution of a certain software image to RAM over UART.

@ SmartSeippets Toolbox w5.0.7 2258 - Meoject and Virtual COM port / JTAG seloction
.
Please select a project from the et Please select the COM Port or JTAG Serial #: Flease seiect the dvp version: n
) UARTSR | ) UART only . Hyond  Bosd entry mares the chip lastly Setected on T
seiecied STAG
Fowas Profist Zc0aed
DAaGR: Frogect | [ UART PORT: COMG - SPIPORT: COMR0 (] DA#4583-01 .
|| DAYSISD0 [
] DAtasas.0
) DAtsszoO
) DAtes00 '
Opn | Ean | | Oowete New Rovesh | | Dehect |  Cannotses oy boar? | Help
Suppert Pack | Uzing all sundied support packs. Chips fiom ai tamalies are daled
¢

Figure 32: SmartSnippets™Toolbox : Mode to download the application

SmartSnippets™ Toolbox is also supported by other utilities such as the Command Line Interface (CLI)
Programmer. The CLI Programmer is a command line tool for programming the DA14695 family of
devices. It allows erasing and programming the device Flash or OTP memory. This tool may be used
both in development and on the production line. The CLI Programmer will be installed as an integrated
part of the SmartSnippets™ DA14695 SDK.
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The SmartSnippets™ framework makes maximum use of the available features on the motherboard
like the on board current sensing circuitry to allow developers of Bluetooth applications to work without
expensive and bulky equipment such as a Digital Multi Meter (DMM). The tool provides full visibility on
the chip activity, which is crucial in the developing of ultra-low power wireless applications.

8 Run the Pre-Loaded Demo

This section describes how to quickly get started with the DA1469x ProDK and run the preloaded
demo.

o Step 1: Take the daughter board and Plug it to the main board through the dedicated connector
Figure 3. Take care to match the orientation.

. Step 2: Connect a USB type A to mini-B USB cable on the micro USB header on the ProDK to
power On. The other side of the USB cable can be connected to a PC/Laptop. Figure 6

o Step 3: After the ProDK is powered, and If everything works fine then the following LEDs status
can be seen as shown Figure 33.

—  On the daughter board, Red LED 1 is blinking
- On the main board Blue LED D1, Green LED 4 and Green LED 5 are ON.

s

3
3
3
Y
3
:

Figure 33: LEDs Status

. Step 4: The ProDK now starts to advertise over Bluetooth. The Pre-Loaded demo application is
executed from QSPI flash. Open your BLE scanner application to scan and connect to the Dialog
DA14695 device. Refer to Figure 34.
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Figure 34: Pre-Loaded Demo: Interacting with BLE Application

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

The number shown in Figure 34 is aligned with the number observed on the Terminal program Figure 10 for
windows.

. Step 5 As Feature, alerting is done using the RED LED available on the daughter board, refer to
Figure 33. You can write value to Alert Level characteristic in Immediate Alert service:

- 0x00 (No alert) - the white LED on ProDK device does not blink
- 0x01 (Mild alert) - the white LED on ProDK blinks slow immediately
- 0x02 (High Alert) - the white LED on ProDK blinks fast immediately
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0x00 (No Alert)

0x00 (No Alert)

0x01 (Mild Alert)

0x02 (High Alert)

Figure 35: Pre-Loaded Demo: Alerting Manual testing

9 Building a DA14695 Application — Advertising Demo

9.1 Introduction

The following sections explain how the user can build, program and run a simple software application
called Advertising Demo ble_adv on the ProDK development board using the SmartSnippets™
DA1469X SDK.

The application is first described, then step by step instructions are given to build and run it.
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9.2 Software Architecture

In order to be familiar with building and executing ble_adv project is better to run it in debug mode
first. This is the easiest setup and does not need any Flash programming prior to executing the binary.

When the application starts running the first thing that is executed is the Reset_Handler, which is
located in startup > startup ARMCMO.s. This is followed by setting IRQ priorities and initializing
variables.

Next, code execution continues with the main subroutine in file main.c. Here, the main routine creates
the task SysInit and starts the RTOS scheduler. From now on the RTOS scheduler is running and it
will start the first task which is SysInit.

The SysInit firstinitializes the clock and the low power clock and sets the clock dividers for AHB and
APB buses. Then BLE Adv is initialized which leads to function initialization of BLE manager.

Last thing done before Sysinit task exits is to create another task ble_adv_demo_task which is the
main application task running until the program gets stopped. The function code implementing this
main task is as follows:

Code 1 The main task in SyslInit() the ble_adv_demo_task()

static void ble_adv_demo_task(void *pvParameters)
{
int8_t wdog_id;

/* Just remove compiler warnings about the unused parameter */
( void ) pvParameters;

/* Register ble adv demo task to be monitored by watchdog */
wdog_id = sys _watchdog register(false);

/* Start BLE device as a peripheral */
ble peripheral start();

/* Set device name */
ble gap device name set("Dialog ADV Demo", ATT PERM READ);

/* Set advertising data */

ble gap adv data set (sizeof (adv_data), adv_data, 0, NULL);

/* Start advertising */

ble gap adv_start (GAP_CONN MODE UNDIRECTED) ;

for (i) |
ble evt hdr t *hdr;
/* Notify watchdog on each loop */
sys_watchdog notify(wdog id);
/* Suspend watchdog while blocking on ble get event() */
sys_watchdog suspend (wdog id) ;

vent - this task will block

is received.

1 someth

hdr = ble get_event (true);

/* Resume watchdog */
sys_watchdog notify and resume (wdog id);

if (!hdr) {
continue;

}

switch (hdr->evt_code) {

case BLE EVT GAP_CONNECTED:
handle_evt _gap_ connected((ble_evt gap connected_t *) hdr);
break;

case BLE EVT GAP DISCONNECTED:
handle_evt_gap_disconnected((ble_evt_gap_disconnected_t *) hdr) ;
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break;
case BLE EVT GAP_ PAIR REQ:
handle_evt gap pair reqg((ble_evt gap pair reqg t *) hdr);
break;
default:
ble handle event default (hdr);
break;

}

/* Free event buffer (it's not needed anymore) */
OS_FREE (hdr) ;
}

9.3 Software Build
This section describes all the steps required to import, build and run this first project.

1. In the SmartSnippets™ Studio welcome page click on the IDE icon from the Tools tab as
shown in Figure 6

B tn 48 S B e ow—— S T T

QA

ymartSnipeets ™ Sty

CAlASetme _SDx 1002480

SELECT THE DEVICE ON YOUR DEVELOPMENT BOARD

APt DOCUMENTATION BOFTWARE PRODUCT FORUMS REFERENCE DESIGNS |
RESOURCES DOCUMENTATION o g e giaee A
ATgEt et [rTgeTs 0 1A 1 S Ot g |
[ com S

¥ rovee

Figure 36: SmartSnippets™ Studio welcome page

2. Import the template project : ble_adv from:

<sdk_root_directory>/projects/dk_apps/demos/ble_adv into the selected
workspace. Press the browse button highlighted in the Resources tab (reference 1) and
navigate to the folder which contains the specific project as shown in Figure 37.
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Figure 37: Project import

3. Inthe same way import the python_scripts project from:

<sdk_root_directory>\utilities\python_scripts

9.3.1 Build the project to run from RAM

The first build to try is a RAM build. This is the simplest one as there is no need to write the code to
external QSPI Flash, the debugger will load it directly into RAM from where it can be run. This is not
the normal method of development.

Build the project with the Build button and select Debug RAM configuration DA1469X-00-Debug-
RAM as shown in Figure 38.
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Figure 38: Build ADV BLE in Debug RAM configuration

Once the Debug RAM binary is built, the next step is to start the Debugger using as shown in Figure
39. As this is a RAM build the debugger will download the binary file via J-Link debugger into the
system RAM. To enable this the system RAM is mapped to address 0 by the debugger.
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Figure 39: Start Debug in RAM mode
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9.3.2 Build the project to run from QSPI Flash

1. This will be the normal development flow which has three steps: build the code, write it to QSPI
Flash and then run it in the debugger. Some questions may pop-up about which Flash device etc,
as explained later in the next section: Configure SmartSnippets™ to write to Flash

2. Build the project pressing the build button and select the Debug QSPI configuration DA1469X-

00-Debug-QSPI as shown in Figure 40.
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Figure 40: Build ADV BLE in Debug QSPI configuration

The next step is to write the binary file to QSPI Flash. This is done by using a script selected from
the External Tool button. In Figure 41 select program gspi_jtagto program the QSPI Flash
memory. Alternatively, use Run > External Tools > program_qgspi_jtag.
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Figure 41: Write ADV BLE to QSPI Flash
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Finally start the debugger as shown in Figure 42. This will start the debug perspective in
SmartSnippets™ and load the symbols for the current project into the debugger.
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Figure 42: Start Debug in QSPI mode

9.4 Configure SmartSnippets™ to write to Flash

In order to write an image to another Flash version a configuration must be done first. To access
configuration menu alternatively, use:

Run > External Tools > program_gspi_config program qgspi_config, refer to Figure 41. This
will open the window as shown in Figure 43 with a summary of the current QSPI configuration and
supported device.

# Answer question — X

Existing Configuration:

Product ID: DA1469x-00

Product Header:
active_image_address: 0x2000
update_image_address: 0x2000
flash_name: MX25U3235F
flash_size: 4M
flash_burstcmda_reg_value: Oxa8a500eb
flash_burstcmdb_reg_value: 0x66
flash_write_config_command: Ox1 0x40 0x7

Do you want to change this configuration?

|

Figure 43: Configuration Summary
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Press change to apply a new configuration. The first question has to do with the Product Id
Select DA1469x-00 product family

b4

f seiec. =

Select Praduct ID

DA 1465900
DA14682/3-C0
DA14680/1-01

lig

Figure 44: Select Product ID

S

Next you will asked about the Flash configuration. For ProDK of the DA1469x family
select MX25U3235F.

¢ sele. — X

Please select flash configuration

MX25R3235F
IMX25R8035F
W25Q80EW
W25Q32FW
W25Q32W
GD25LQ32
GD25LE32
GD25LE16C
IN25Q032A

Cancel I OK |

Figure 45: Select Flash configuration

Finally, you will be asked to insert an address about:

Active FW image address and Update FW image address. Please keep in both entries the
default value 0x2000.

Warning
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Warning

Once your project is loaded and it is not working, it could that a wrong flash version was chosen. make sure to
select the right flash version refer to Figure 45

9.5 Running the project in the Debugger

1. Now that the binary has been loaded to memory (either RAM by debugger or QSPI by script) and
the debugger has the symbols for the project loaded it is possible to run project in the debugger.

2. Start execution of the ADV BLE project by selecting Resume inside the SmartSnippets™ Run
menu or by hitting the play icon as indicated in Figure 46
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Figure 46: Executing the ADV BLE project in SmartSnippets™

The correct functionality of the ADV BLE project can be checked by noticing in the BLE scanner
application.
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Figure 47: ADV BLE: Interacting with BLE Application

9.6 How to Program the original FW back into the QSPI Flash

In this section we will describes how you can Program the original FW back into the QSPI Flash In This
Small SW example : DA1469x_dev_kit_demo , You can built and write to the QSPI flash as it shown
in: Build the project to run from QSPI Flash or you can compile it and write the built .bin to the Flash
using <sdk_root_directory>/binaries/cli_programmer.exe as shownin Figure 48.

Code 2 Command to Write binary to the QSPI Flash using cli_programmer

./cli_programmer.exe gdbserver write gspi 0x0 pro_kit demo.bin
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X Wirdows PowerShed

X D 10.0.2.60\b1inaries> .\cli_programmer.exe gdbserver write_qgspl Ox0 pro_Kit_demo.b
amme r

Q Semiconductor
bootloader not specified, using internal uartboot.bin

Uploading boot loader/application executable
- .
Executable uploaded

writing to address: 0 ser: O D00 chunk ¢
Writing ¥ : 00 00 e )x0 C chunk si
writing tro ad s: 0x0 ) ] chunk si
writing t s: : 0 chunk si
iting address 000 offser: O chunk si
“iting "ess 0 00 offser: O 00 chunk
“iting s: ) Ffser: 00 chunk ¢
“iting E 00000 D chunk
“iting <
“iting
“iting
writing 3
*iting to address: :
“iting address: 0 0x0001a O ¢ 0x000020
“1ting address: 0x00000000 offset: Ox0001c size: 0x00002000

Figure 48: Write binary to the QSPI Flash using cli_programmer

9.7 What is 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. For further reading the following
links provide more information on DA1496X:

. DA1469x Product Brief : To know more about the SmartBond™ DA1469x SoC.

) UM-B-092: DA1469x Software Platform Reference : To know more about software architecture.
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10 Appendices

10.1 Appendix A:
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Figure 49: PRO-Mainboard breakout headers
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Status Definitions

Status Definition

DRAET The content of this document is under review and subject to formal approval, which may result in modifications or
additions.

APPROVED

The content of this document has been approved for publication.

or unmarked

RoHS Compliance

Dialog Semiconductor’s suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of the European
Parliament on the restriction of the use of certain hazardous substances in electrical and electronic equipment. RoHS certificates from our
suppliers are available on request.
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