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Abstract

This document describes the Bluetooth Smart Development Kit - Pro based on
DA14580/581/583/585/586. It helps users to set up the hardware development environment, install

required software and quickly start product development with help of example source code on SDK
v5.x and SDKv6.x.
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1 Terms and definitions

BLE Bluetooth® Low Energy

Cs Chip Select

DK Development Kit

EEPROM Electrically Erasable Programmable Memory
FTDI Brand name of USB — UART interface
GPIO General Purpose Input Output

OoTP One Time Programmable

PCB printed circuit board

QFN Quad-Flat No-leads

SDK Software Development Kit

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

SWD Serial Wire Debug

UsSB Universal Serial Bus

UART Universal Asynchronous Receiver/Transceiver
WLCSP Wafer Level Chip Scale Packaging

WowW Way of Working

2 References

1. DA14580, Datasheet, Dialog Semiconductor

2. DA14581, Datasheet, Dialog Semiconductor

3. DA14583, Datasheet, Dialog Semiconductor

4. DA14585, Datasheet, Dialog Semiconductor

5. DA14586, Datasheet, Dialog Semiconductor

6. DA14580_CB PXI QFN40 layout, Dialog Semiconductor

7. DA14580_CB_PXI_QFNP40, Dialog Semiconductor

8. DA14580_CB_PXI_WLCSP, Dialog Semiconductor

9. DA14580_CB_PXI_WLCSP_layout, Dialog Semiconductor

By
o

. DA14580_MB_VB_layout, Dialog Semiconductor

. DA14580_CB PXI_QFN48, Dialog Semiconductor AN-B-015, DA14580 Supply current
measurement, Dialog Semiconductor

. UM-B-012, DA14580 Creation of a secondary boot loader, User manual, Dialog Semiconductor
. UM-B-0051, DA1458x Software Platform Reference v1.0

=
[N

e
w N
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3 Introduction

The DA1458x is a family of Bluetooth Smart SoC devices, are working at extremely low power levels
while providing world-class RF performance, in a small footprint and flexible peripheral configurations
for a wide range of applications. The development kit includes a set of hardware (e.g. a development
board with on-board debugger), and is supported by a Software Development Kit (SDK) (i.e.
development toolchain, source code examples documents and so on) along with documentation.

The mother board can be used to program all the different daughter boards
(DA14580/581/583/585/586).

This document helps users to set up hardware/software development environment, by installing the
required software to the developer’'s PC, connecting and setting up the development board to it and
quickly start product development with the help of example source code.

Web content can be downloaded at:
www.dialog-semiconductor.com/support.

Product information about the DA14580/581/583/585/586 can be found at:
http://www.dialog-semiconductor.com/products/bluetooth-smart

Product information about the DA14580/581/583/585/586 Development Kit - Pro can be found at:
http://www.dialog-semiconductor.com/products/bluetooth-smart/smartbond-development-
tools/dal4580-development-kit-pro

User Manual Revision 1.3 18-Jan-2022
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3.1 Order content

In Figure 1 the kit components are shown and Error! Reference source not found. contains an

overview the parts.

OrderNumber
\:L ....... fx-x.‘----.-.:

-

Mini USE cable

\Qg o E

USE Dongle battery CR2032

_____________________ -

:  DA14580UNDB-P !

DALAS80 Daughter Baard -Pro |
{WL-C58) !

+  DA14580ATDB-P )/

OAL4530 Daughter Board -Pro |
(QFNAD) |

LOFNAR) |

\  DA14581UNDB-P !

Rl VECET )

DAL4581 Daughter Board -Pro |
(wi-csp) |

DA14581 Daughter Board -Pro |
(QFN&D)

|
|
DA14533 Daughter Baard -Pro |
{AFN4D) |

:  DA14SBSATDB-P ||

|
|
DA1585 Daughter Board -Pro |
(QFNAD) |

Figure 1: Overview of all DEVKT -Pro parts

Remark on Figure 1.: ordernumbers are to be added in dashedlined blocks
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Table 1: Content of the DA14580/581/583 Pro Kit. Ordernumbers are made Bold.

DA14580/581/583 DEVKT — PRO:

Included
in the kit

Separate
option for
the 580 kit*

Separate
option for
the 581 kit*

Separate
option for
the 583 kit*

Battery CR2032

Mini USB Cable X

DA14580A3DB-P (QFN48)

DA14580ATDB-P (QFN40)

DA14580UNDB-P (WL-CSP)

DA14581UNDB-P (WL-CSP)

DA14581ATDB-P (QFNA40) X

DA14583ATDB-P (QFN40) X

DA14580DEVKT-P_VB (Main board)**

USB Dongle

DA14585-00ATDEVKT-P
(Main board)**

DA14585-00VVDB-P (WL-CSP)

DA14585-00ATDB-P (QFN40)

DA14586-00F02ATDB-P (QFN40)

X | X [ X | X

DA14586-00VVDB-P (WL-CSP)

Note 1  * Not included in the kit, must be bought separately.
Note 2  ** The mainboard is compatible with all boards.

What is needed when ordering parts of the Pro-kit?

First: always needed is the mother board. This is part of the DA14580/581/583 Pro Kit. Also part of
this Pro-kit are the battery, the USB cable and the dongle.

Second: what kind of daughter-board should be ordered? This depends on the choice of the
microcontroller and package.

In Table 1 all the possibilities are displayed. All the possible daughter boards fit on the mother board.

Example: using DA14583
e Battery CR2032 + Mini USB Cable + mother board + USB Dongle
e DA14583ATDB-P (QFN40) daughter board

How do we order?

Use the numbers in the dashed line blocks of Figure 1 or the Bold numbers in Table 1. Error!
Reference source not found.

Where to order?

The Pro-kit parts can be ordered via various distributors:
http://www.dialog-semiconductor.com/contact-us/distributors-representatives

User Manual Revision 1.3 18-Jan-2022
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3.2 Pro Kit for DA1458x family

Dialog semiconductor DA1458x BLE SoC family consists of DA14580, DA14581, DA14583,
DA14585 and DA14586.

3.2.1 Differences between DA14580, DA14581, DA14583, DA14585 and DA14586

The only hardware difference between the daughter boards of the DEVKT-Pro, is the design in of
QFN48 (580) and the QFN40 (581, 583, 585 and 586). The silkscreen may have small textual

differences.

The DA14581 uses a dedicated ROM which offers optimisations targeting A4WP and HCI.

Table 2: DA14580

General

Product Memory size Purpose I/Os Package Key Features Applications
WLCSP34 12 2.5_)(2.5x0.5mm, Bluetooth 4.0 + 4.1
ROM pitch 0.4mm Cortex MO application Beacon &
84kBytes 5x5x0.9mm processor Proximity
QFN40 oTP 24 pitch 0.4mm Power supply 0.9 - Health &
32kBytes 3.3V Fitness
s RAM - 6x6x0.9mm. Single pin RF 1/0 HID
Q 50kBytes pitch 0.4mm Rich set of analog and | Smart Home
digital peripherals
Table 3: DA14581
. General L
Product Memory size Purpose I/Os Package Key Features Applications
2.5x2.5x0.5mm, Bluetooth 4.0 + 4.1
WLCSP34 12 pitch 0.4mm Cortex MO application
ROM processor
84(k)Bytes Power supply 0.9 -3.3V V\t/1ireless
TP . . charging
32kBytes Sllngle pin RF 1/0O (AAWP)
RAM Rich set of analog and HCI
50kBytes digital peripherals
QFN40 24 5')§5r):0(5%1mm, 8 connections
prtch O.4mm Optimized boot time
User Manual Revision 1.3 18-Jan-2022
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Table 4: DA14583

General
Product Memory size Purpose Package Key Features Applications
NO’s
Bluetooth 4.0 + 4.1
ROM Cortex MO application Beacon &
84kBytes processor Proximity
OTP 5x5x0.9mm, Power supply 2.35 - Health &
QFN40 32kBytes 24 pitch 0.4mm 3.3V Fitness
RAM Single pin RF 1/O HID
50kBytes Rich set of analog and | Smart Home
digital peripherals

o A4WP wireless charging features:

o Fast boot time for Power Receiving Unit (PRU)
o 8 connections for Power Transmitting Unit (PTU)

e HCI features:

o Optimized code for HCI which fits into the OTP
o This enables customers/modules makers to provide a pre-programmed HCI module

Remark: DA14583 can run in BUCK mode only!

The DA14583 is a DA14580 plus SPI Flash Memory of 1Mbit in the same package.

Table 5: DA14585

General
Product Memory size Purpose Package Key Features Applications
N\O’s
e Complies with | Voice-controlled
Bluetooth remote controls
V5.0
2.40 mm x 2.66 '
WL-CSP34 14 mm, pitch 0.4mm | ® Cortex MO Beacons
application .
processor (Multl-sensor)_
Wearable devices:
o Powersupply | _Fimess trackers
ROM 128kBytes 0.9 -3.3Vwith | _ consumer health
OTP 64 kBytes 1.8V cold boot
RAM 96 kBytes support Smartwatches
¢ Single pin RF | Human interface
110 devices:
5x5x0.9mm, « Richsetof | - Keyboard
QFN40 25 pitch 0.4mm analog and - Mouse
digital
peripherals Toys,
¢ 8 connections c
Optimized onsumer
boot time appliances
User Manual Revision 1.3 18-Jan-2022
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Table 6: DA14586

General
Product Memory size Purpose Package Key Features Applications
NO’s
Complies with | Voice-controlled
Bluetooth remote controls
V5.0,
Cortex MO Beacons
application .
processor (Multi-sensor)
Wearable devices:

Flash 2Mbits Power suppl_y - Fitness trackers

(256kBytes) 0.9 -3.3Vwith | _ consumer health

ROM 128kBytes 5x5x0.9mm 1.8V cold boot

QFN40 OTP 64 kBytes 24 pitch 0. amm support Smartwatches

RAM 96 kBytes Single pin RF | Human interface
1/0 devices:
Rich set of - Keyboard
analog and - Mouse
digital
peripherals Toys,
8 connections
Optimized Coqsumer
boot time appliances

The DA14586 is a DA14585 plus SPI Flash Memory of 2Mbit in the same package.
User Manual Revision 1.3 18-Jan-2022
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3.3 Software Development Tools

3.3.1 SmartSnippets Introduction

¢Jdialog

SEMICONDUCTOR

SmartSnippets™ Studio

v1.56.3.837

Figure 2: SmartSnippets Studio platform

Dialog SmartSnippets Studio™ is a royalty-free software development platform for Smartbond ™
devices. It fully supports the DA1468x family of devices.
SmartSnippets Studio™ contains:
e SmartSnippets™ Toolbox: A tool suite covering all software developer needs, including:
= Power profiling
» Programming and loading of firmware into SRAM, OTP and Flash
e SmartSnippets™ IDE: Eclipse CDT based IDE pre-configured plugins allowing easy out of
the box set-up of build/debug environment
e SmartSnippets™ DA1458x SDK
e SmartSnippets™ Documentation
¢ RF master which is an implementation of Bluetooth SIG standardized receiver and
transmitter HCI commands and additional custom test HCI commands. User can access RF
Master by selecting RF Master under the Layout tab of the ribbon menu, which loads RF
Master with Log. Alternatively, user can select RF Master tool under Tools tab of the ribbon.

The SmartSnippets™ IDE is supported by an on-board 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/ .

3.3.2 Installation

The description of the needed steps is presented:

¢ Download the SmartSnippets tools from the Dialog Support Website:

https://support.dialogsemiconductor.

com (registration required).

¢ Unzip the zip.

¢ Run SmartSnippets Studio installer (.msi).
o Install the recommended version of SEGGER J-Link GDB server.
o Select the destination folder for the SmartSnippets Studio.

¢ Run the application.

User Manual Revision 1.3 18-Jan-2022
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3.3.3 Starting SmartSnippets Studio

When SmartSnippets Studio starts for the first time, the user must configure it. The necessary
configurations are the following:
¢ Select the workspace folder for SmartSnippets. The dialog is shown in Figure 9. It is
suggested to choose the root directory of the SmartSnippets DA1468x SDK. If this is not
done correctly, then the message “you have not selected the latest SDK” will be shown. The
correct message should be: “You have not yet selected a SDK. Click the Browse button

above and select the SDK location”.

Select a workspace

SmartSnippets Studio v1.5.3.837 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: C:\Users\l A Browse...

[ ] Use this as the default and do not ask again

Figure 3: Dialog for Selecting Workspace

If necessary, specify how the selected workspace should be treated. (DA1468x 1.0.8 SDK or
DA1458x 5.0.4 SDK)
e A set of tools required for all SDKs are getting automatically detected, such as GNU ARM
GCC, SmartSnippets Toolbox, etc. If required version of software cannot be found, they will
be downloaded and installed by the SDK Tools Installer (See Figure 10).
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SDK Tools Summary

W to the Maticn of required SCK tools

The selected SDK has been tested by Dislog with the specific versions of the toos a5 shown here.
Draiog recommends to use these rersoes, 35 using difersat verians may cause unexpected sde effacts,

Name Required version instaled version(s) Instadation Pathis) Required version touna

« Back | Next » I fwih Cancol

Figure 4: SDK tools installer

And now, the SmartSnippets Studio is ready for use.
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Note, that Ozone and GNU tool chain are not needed for the DA1458x family.

Table 7: Installation tools and drivers

3.4  Setting up your PC

Register yourself on the Dialog website
1 http://support.dialog-semiconductor.com/

Dowload the newest SDK
2 http://support.dialog-semiconductor.com/product/dal4580
http://support.dialog-semiconductor.com/product/dal4585

Download SmartSnippets Studio
3 https://support.dialog-semiconductor.com/resource/smartsnippetsstudiov153-windows-0s
https://support.dialog-semiconductor.com/resource/smartsnippetsstudiov153-linux-os

To install the Software development environment, please follow the steps as shown below.

3.4.1 SmartSnippets Studio

Pease tpecly now the selectad workspace o De Dested

1 Open SmartSnippets Studio and Treat as DATd68x 104 SOK

select; Treat as DA1458x EAGTITLIE b

Take na action
7 oK Cances
_—— |
2 Press: Keil IDE from the Tools o)
. )

section of thw welcome menu b
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‘ Cumtorver réareaton Corpaer O
Hare P C0 F—
‘ e e e
E-W" (Do Serwconducsy Gt L n rtarwt I
| |-t )
o e -
Ded ) joerme L) Coch Luppoe Pesos
; ;
The MDK-Lite version (<32kB RAURI LAl
3 without a licence) of KEIL must be
used. ‘
Mlaw Lizare 10) Code (Y | |
\ ’
|
‘ Evatste MOK Professonst | Qo | oo
You should see a list of packs as WPe e - Cito vl TR, < NS T .
shown on the right. If you do not 99 Posts: Wiadm:-4etp
see this list, please click the B dtes
“ » . ie Packs  Baroses
Packs” menu item and select the e ,
« »” . ok Actos Descrigtion
4 Check for Updates” option to 5 AntkpbooAoaio. | izl | Anbi Mo Asco Seves Dewsoe Support
download an updated list. * :n:'-:;'::n‘n :L\... P btk Aawog Denees ADUCM 36 ::cnx kuvu-!-\:lfuﬂ;ln
Click on the “Install” or the “Update" -: ':_):45 & 1 o] OVEIS Kones Meoccler Sottwee briertace St
button to the right of “ARM::CMSIS” + NOneonNSACI000_ % butal | ¥irkbs XMCIE00 Series Device Susport
package |f not Up tO date_ b frecaXMCA00_ . 0 dmsk | infinean XNCAXD Sernes Dwvice Suspont, Drrses and Basmaien
+ CELARM Compiler % Jutal | Go) ARM Compler sxisnsion
If the installation is successful, the 5 i 5o
5 pack installer window should look Y i
like this. Mﬁm Corte M 10 MEz 128 X6 RAM. 236 45 RO
O 50K CMD T Corten TL 25 NItz 4 5 RAML 4 148 R
[ J-Link V842 Oevice Selection.
. . . - The sebectod device "ARMOMU' K uinosn 10 e verion of B S Lind, s0tmae.
Having installed the SEGGER JLink %N
. In et caves, this 1 not & probiens and can be ssted) grored.
Software, this screen may occur, Proces device sebaction s sequred 1o uss B J-Lrk mierl flah aders
sSO: Toe Bash downiond o unknded Bach bieakponis
6 Sel . s dinth ind For some devices whach ieguee & spaciad handing, soleoion of the Conect devios u oot
elect ‘yes’ and in the next window AR REETRS
Select ‘MO’ I cane of deakt, cick N fl
v [
3.4.2 Tera Term
1 Download and install Tera Term on Tera Term:
your PC. http://en.sourceforge.jp/projects/ttssh2/releases/
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3.4.3 Software Development Kit content

3431 Tools

Web-link: www.dialog-semiconductor.com/support, go to section Products for selecting chip (e.g
DA14585) then Software & Tools, and finally Tools section.

SmartSnippets

SmartSnippets is a framework of PC based tools to control DA14580/581/583/585/586 development
kit, consisting of:

e Power Profiler : Real time current consumption measurement to for the DA14580/581/583
motherboard
e OTP Programmer: Tool for OTP memory programming

UART/JTAG booter: Tool for downloading hex files to DA14580/581/583 SRAM over UART or
JTAG

e SPI & EEPROM programmer: A tool for SPI & EEPROM flash programming
Sleep Mode Advisor: Calculation tool to determine most optimal sleep modes

3.4.3.2 SDK documents

e UM-B-0051, DA1458x Software Platform Reference0_581 583 Software development guide
e UM-B-006, DA14580 Sleep mode configuration

e UM-B-007, DA14580 Software Patching over the Air (SPOTA)

e UM-B-008, DA14580 Production test tool

e UM-B-010, DA14580_581 583 Proximity application

e UM-B-011, DA14580 Memory map — scatter file

e UM-B-012, DA14580 Secondary boot loader

e UM-B-013, DA14580 External Processor Interface over SPI

e UM-B-014, DA14580 Bluetooth Smart Development Kit — Expert

e UM-B-015, DA14580 581 583 Software architecture

e UM-B-016, DA14580 Software Porting Guide

e UM-B-017, DA14580 GTL interface Integrated Processor Application

® UM-B-079 DA14585 & DA14586 Software Platform Reference (SDK 6.0.2)

e UM-B-080 DA14585 & DA14586 Software Developer's Guide (SDK 6.0.2)

e UM-B-082 DA14585/586 SDK5.0.4 to SDK6 Porting Guide_1v0

User Manual Revision 1.3 18-Jan-2022
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3.4.3.3 SDK source code examples (created with Keil IDE)

Web-link:

e projects. This folder holds all the necessary folders needed for DA14580/581/583/585/586
application development.
o projects\target_apps\ble_examples

The folder contains the following subfolders and in each one of them resides the respective
project file. DA14585/586, only Keil_5 is supported:

Table 8: SDK Examples

Folder Project File Description

prox_monitor_ext\Keil_5 prox_monitor_ext.uvprojx Proximity Monitor (External processor
configuration) (*see below for device
selection)

USB MONITOR (**see below)

prox_reporter_ext\Keil_5 prox_reporter_ext.uvprojx Proximity Reporter (External processor
configuration) (*see below for device
selection)

USB MONITOR (**see below)

prox_reporter\Keil_5 prox_reporter.uvprojx Proximity Reporter (Integrated
processor configuration) (*see below
for device selection)

ble_app_barebone\Keil_5 ble_app_barebone.uvprojx Barebone project (Integrated processor
configuration) (*see below for device
selection)

ble_app_peripheral\Keil_5 ble_app_peripheral.uvprojx Peripheral (Integrated processor
configuration) (*see below for device
selection)

ble_app_profile\Keil_5 ble_app_profile.uvprojx Profiles (Integrated processor
configuration) (*see below for device
selection)

prox_reporter_ext_spi\Keil_5 prox_reporter_ext_spi.uvprojx Proximity Reporter (External processor)
SPI version (*see below for device
selection)

The device can be easily selected as shown below:

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

& | | | | &= & Ji= li| @ ARCH_SLEEP_OFF 2 *| Q|
- e L]
¢+v@ _ Target selection
prox_monitor_ext_581 periph_setup.h
=% Project: prox_monitof  Prox mor&)ruex‘t 583 I%RE | — P

Figure 5: DA14580 Target selection

Kl C\Users\glagnieu\Downloads\SDK 6.0.2\DA14585_SDK_6.0.2.243\DA14585 SDK\6.0.2.243\projects\target apps\ble
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS 48] & 2 \ \ | &= = JE Ilz| @ Are_periPHERAL (v | B & | @ |
5 # € 1| 38 |forox_reporter_585 (x4 SRR vl
Project prox_reporter_585 )
=% Project: prox_repchoyx’repmer‘g86 Target selection
Figure 6: da14585 Target selection
User Manual Revision 1.3 18-Jan-2022

CFR0012-00 18 of 62 © 2022 Renesas Electronics




UM-B-049

RLENESAS

Getting Started with the DA1458x Development
Kit — Pro

*USB MONITOR/USB REPORTER can be easily selected as shown below.

Al PEL ) e penph sennn | 1
T Progect prow_monitor_ext - :
&3 proa_montor_est 543 _.%,,_I ﬂc_;?_“.‘..l .__.'2?._._] I Show Gedt
¥ L4 sdk_boot Optcn Yelue
V13 i mch Y < i 121038 penigh_setup b Kl
.3 sdl_patches |45 in daldS2s_penph_setup.h |
U @6 sdk_patches 381 {Satic
Vo sk driver |»m
o (@ sdk_peoliles rz
4l sk dnve_api DK werkec 1
4 sk aech_api
) v condsg
J dal4S8e config advar
o Sal453s corfig besic 2
| U (-
Dnauef @roon D e M1 Tested { conhpuration wizard J
Figure 7: DA14580 USB selection
File Edit View Fropct Aah Debug Perphecas  Tools SVCS Wincow  Hep
B | | e 0 ] @ app osmapHERAL Cv F2h | R & al[BF7) &
e 9| veappperonealle| N A E 4 V@
Propct 2 q | wser_periph setuph | 1
* Project: ble_app_penpheral 2 Exponoall | Cotapse Al | Hip | T ssewGid
82 bie_app_peripheai 585 .
£ G sak boot Dmon Value |
& & 5K drwver j:;;;oal-iS&_;:eyu:m,mm.m |
b g ble — 3
# 2 sak profiles [Exper !
E o sk app
0 sk _dnver_api
¥ 2 sok app_api
Vo sdk_arch_api
9 user_contig
J dald38x config advanced.h
J dal438x_contig_basich
J user_calivack configh
Jd use_configh
J user_modules_config.h
J user_periph_setuph
J user_profiles_configh
2 user_custom_profile DK selection
i usse_custs_conlia.c
# o user_custsi_defc
@ user_platiorm
W ) user perioh setuo 2
‘ l r: » 'X -
Pregecr [o-- O fncens My Tepie | Text Edtor JConfiguration Wizard |
Figure 8: DA14585 USB selection

o projects\target_apps\prod_test: This folder includes the source code of the production test
firmware. Refer to UM-B-008_DA14580_ 581 583 Production_test_tool.pdf for more
information how to build and use it.

e 5.0.x: This folder holds the DA14580/581/583 PC applications:

o projects\host_apps\windows\proximity: This folder includes two Windows C applications,
with each one acting as part of a proximity monitor and a proximity reporter application. They
are placed in subfolders monitor and reporter respectively. For details, please read the
DA14580 Proximity Application Guide.
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o binaries\host\windows\proximity: This folder includes two pre-compiled Windows
executables which correspond to the C applications described right above and are included
for user convenience.

o projects\target_apps\peripheral_examples: This folder includes sample code of how to
use the peripheral blocks of the DA14580 (e.g. UART, SPI, 12C etc.) bundled to a demo-kit.
For details, please refer to [9].

e 6.0.x: This folder holds the DA14585/586 PC applications:

o projects\host_apps\windows\proximity: This folder includes two Windows C applications,
with each one acting as part of a proximity monitor and a proximity reporter application. They
are placed in subfolders monitor and reporter respectively.

o binaries\host\windows\proximity: This folder includes two pre-compiled Windows
executables which correspond to the C applications described right above and are included
for user convenience.

o projects\target_apps\peripheral_examples: This folder includes sample code of how to
use the peripheral blocks of the DA14585/586 (e.g. UART, SPI, 12C etc.) bundled to a demo-
kit.

e utilities:
utilities\prod_test\prod_test_cmds: This folder includes the source code of the production test tool.

Refer to UM-B-008 _DA14580 581 583 Production_test_tool.pdf for more information how to build
and use it.
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3.5 Pinning

In Figure 9 the pinout of the DA14583 is shown. New, compared to the DA14580/581, are the
connections to the internal SPI flash memory.

=
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Figure 2 QFN40 pin assignment

Figure 9: QFN40 pin assignment from datasheet

Table 9: SPI connections

port function remark

DA14583

P2 0 SPI_CLK SCLK (Note 1)

P2 9 SPI_DI MOSI (Note 1)

P2 4 SPI_DO MISO (Note 1)

P2 3 SPI EN not to be used for external SPI (1)
VCC FLASH | power for internal Flash Memory
GND

Note 1  shared with internal flash memory

When external SPI components are used, SPI_EN is occupied for internal use. Another pin should
be chosen for SPI_EN of the external component.

By using a Secondary Bootloader the proper pins are programmed to load the booting software from

the SPI-memory at startup.
See more info from UM-B-012 [12].
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3.6 DA14585 Pining
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Figure 10: DA14585 - QFN40 pin assignment

DA14585 - QFN40 pins assignment differentiation:
o DA14580/1/3:Pin 38, VDD is assigned instead of VPP. DA14585/6 doesn’t need an external
6.8V voltage rail for programming OTP. VDD is input and it is used for testing purposes only.
In normal operation this pin must left floating.
o To DA14583/6: Pin 5, is assigned to P3_0 instead of VCC_ Flash for DA14583 and
DA14586. On DA14585, this is a general purpose 10 pin.
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3.7 DA14586 Pining
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Figure 11: DA14586 - QFN40 pin assignment

DA14586 - QFN40 pins assignment differentiation:

To DA14580/1/3: Pin 38, VDD is assigned instead of VPP. DA14585/6 doesn’t need an external 6.8V
voltage rail for programming OTP. VDD is input and it is used for testing purposes only. In normal
operation this pin must left floating.

To DA14580/1/5: Pin 5, VCC_Flash is assigned instead of P3_0. VCC__ Flash is used for supplying
the internal flash memory for DA14586. Same assignment is valid for DA14583.

In addition, as DA14586 incorporates a 2Mbit flash memory, four pins are multiplexed with internal
flash data pins :

Table 10: SPI connections

Pin number | Port function Remark

DA14586 DA14586

40 P2 0 SPI_CLK SCLK (Note 2)

39 P2 9 SPI_DI MOSI (Note 2)

20 P2 4 SPI_DO MISO (Note 2)

18 P2 3 SPI EN not to be used for external SPI (1)

5 VCC FLASH | power for internal Flash Memory
GND

Note 2: shared with internal flash memory

When external SPI components are used, SPI_EN is occupied for internal use. Another pin should
be chosen for SPI_EN of the external component.
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By using a Secondary Bootloader the proper pins are programmed to load the booting software from
the SPI-memory at startup.

3.7.1 PCB design and functionalities
The top-screen layer of the pro kit PCB is shown below in Figure 12.
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Figure 12: MotherBoard of Development Kit — Pro (PCB topview)

3.7.2 Configuring the Pro kit-board by jumper settings

There are two configurations that can be switched; the default configuration that supports the boot
from UART or the configuration that supports boot from an external SPI flash memory.
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The jumper settings are displayed below.

Figure 13: DA14580/581/583 (Fabrication default)
UART boot settings (T_TxD : (PO_5) and T_RxD : (P0_4))

Figure 14: DA14580/581 Boot from external SPI memory

Note 3 These functionalities are shown in detail in Appendix A
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Figure 15: DA14583 Boot from internal SPI memory

Pin 1.

VBAT_3830 i VBAT_580 ———» gnd
T' HEADER 14X2 RST —_— gnd
VEAT_SE0 s N P13 _» P12
RET 2 — =
I 2 PILI  —p P10
TFE T q 7 ] P02 ———P PO_1
EO0 2 L] 10
'? FLu L 48 w n P04 —— T_RxD
SELMGE 1 @ FO5 : :E :‘E P05 =~ ————p T_TxD
é ;E_ - 7 18 PO_6 —_— T_CTS
e EAT DM FO 0 4: 2 PO_7 ——P T_RTS
T; e 1% = R e P0_3 > SPI_CS
5 T = % T = BW \
"5 T_TCK E> EE — SSEWCLK 288 PO —— SPI_CLK
BATTSEL ——p> SPI_SUPPLY
TTMs —— SWDIO
Tk ——— SWCLK

Figure 16: Layout of headers J5 and J6

PO_4 (TxD) | — | (RxD)

PO_5 (RxD) | «—— | (TxD)

usB

PO_6 (RTS) | — | (CTS)

DA14580/581/583

PO_7 (CTS) | «—— | (RTS)

Figure 17: UART Data Direction of Uart within J5

Example: when jumper J5 (27-28) is placed, connection ‘T_TCK = SWCLK’ is made.
In Figure 13 and Figure 14 the connections are added next to the arrows.

On this board only the buck mode is used. A choice can be made between 3V3 (via USB: J11 1-2) or
Vdd (a coin cell: J11 2-3). No battery is needed when running via the USB-mini-cable.
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Remark: For proper battery functionality a small modification should be made. For the details see the
workaround in Appendix G.

3.7.3 Block diagram
This is the schematic of the block diagram; all other schematics can be found in Appendix C.
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Figure 18: Block diagram of total systemMemory and tools

The DA14580/DA14581/DA14583DEVKT is equipped with: (on the chip) SRAM (50k) and OTP
(32K).
Mounted on the board is external SPI flash memory (2Mbit).
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Figure 19: DA14580/581/583 block diagram
Software can be downloaded to:
e SRAM
o Keil IDE
o SmartSnippets
o Command Line Interface (CLI)
o Connection Manager
e OTP
o SmartSnippets
o CLI
e SPI (flash)
o SmartSnippets
o CLI
Example: loading software (hex-file) by using SmartSnippets
e PC — UART — DA14580/581/583
e PC — UART — DA14580/581/583— SPI (flash)
¢ PC — UART — DA14580/581/583— OTP

For the settings of the jumpers see Figure 13.

An example of the CLI is shown in Appendix D

The DA14585/DA14586 is equipped with: (on the chip) SRAM (96k) and OTP (64Kk).
Mounted on the board is external SPI flash memory (2Mbit). External Falsh is not used for DA14586.
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Figure 20: DA14585/586 block diagram
Software can be downloaded to:
e SRAM
o Keil IDE
o SmartSnippets
o Command Line Interface (CLI)
o Connection Manager
e OTP
o SmartSnippets
o CLlI
e SPI (flash)
o SmartSnippets
o CLI
Example: loading software (hex-file) by using SmartSnippets
e PC — UART — DA14585/586
¢ PC — UART — DA14585/586 — SPI (flash)
e PC — UART — DA14585/586 — OTP

For the settings of the jumpers see Figure 13.

An example of the CLI is shown in Appendix D

4  Using the demo kit

Follow the steps shown in Table 11 to easily create a working demo Kkit.
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Table 11: Run an example on DA14580/581/583

4.1 Run an example on the DA14580/581/583
periphersl axamples
J adc
\ binky
e
After you download the SDK at | quadrature_decoder
www.dialog- | shared
semiconductor.com/support L spl
The source code example can be g9 SYSiK
found in the example directory ' ‘f““"f
called “peripheral_examples\”. . "":"
1 Go to ‘ u:rl,!_ayym
projects\target_apps\peripheral_ex | . c.isheslecmsles - Shorteut
amples\blinky\Keil_5
Double click “blinky.uvproj .
Keil !
.. out
|_| blinky.uvguix.ahogg
|| blinky.uvoptx
] blinky |
|_JLinkLog
4 JLinkSettings
I
B a » ..-' 8 .- O AL TR -0 RN
- i) e DA S e )
- —= -._ | -
The development environment _ i
2 should look like this when the T
project is opened with Keil.
Click on the “Target Options” -2 @ | | - | L
3 button LifD
$5 | sunky EE K
B ] main.c

User Manual

Revision 1.3 18-Jan-2022

CFR0012-00

32 of 62 © 2022 Renesas Electronics



http://www.dialog-semiconductor.com/support
http://www.dialog-semiconductor.com/support

RLENESAS

UM-B-049
Getting Started with the DA1458x Development
Kit — Pro
r(io._m:uvmwmm-w ﬁ‘
Dowcs | Turget | Ootint | Lot | G | C/Cne | A | Lor | Dty | s | ‘
Vendor ARM e
ReRalyesi, oo [Fak ARVCaten 9700 |
e AAM URL o moc et sndesty
‘ . { ‘ . ) Sowen |
A Options for Target’ — ‘Device e e e *
-screen should look like this. = % aa Cartes 0 T
@ G SO ey 00 . () A0
A2 ARM Cones MO phus :::w‘mx—m
o N ARM Cones M3 + dedwenridc hgr-pertaTarcs rteeu heefeg
o A AR Cortis Nt * rwand comoatlity wih e reot of e Caten B cvaceser
“ b - L]
[Cox ] coew uinte | e ||
= -
(U oo g oo S
Dewee | Toget | Ganut | Lwg | Lser [ SO | Ao ?bﬁilmlhl
I Lioe Mamcry Larvont dow Twpet Disiog 2O e |
I~ Maige HW Saciors #uasion Indecencers B0 Gwe [BODOE
rmmmmmm AN Base [B000000
Cuph Soarch Sordad Livosos
¥ Fegat vagrt tef Corettons = Evas i Warwee. [
Scatterfiles (.sct) are used for
selecting memory areas. s R
5 ——
o | i
Lo Coten M) ‘0 @
corwel e e Y e
[ o ] Cos | Cweas | |
scatter file selection in ‘Options for Target’
| Linker Debug | Utifties |
| & Use: [JLINK/JTRACE Cortex ] Setings |
Make sure “J-LINK/J-Trace _— )
Cortex” is selected as shown and ¥ Load Application at Startup IV Run to main)
6 the initialization file field is set Initialization File:
correctly to “.\sysram.ini”. — i
Click on “Settings” for next I."'-.l.rtllrtles_and_startup"'-s'_fsmm.lnl J Edit... |
screen. Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox
v Watch Windows
¥ Memory Display ¥ System Viewer
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SW Deves

After clicking the “Settings”-button TS .. Is ORI, AR Cloaghi SWDP I
7 above, make sure the SW Device W (Wl e [Vaew
has been detected correctly. P [ AR Las Ve comeied :
f;s l .Mn{;co [7
“ - PLLH 4 | J |
pifen e o]
8 Click “OK” to save the seftings. All settings have been saved properly now, and you can
continue to build the example.
Build the project by pressing “F7” Fe |
9 key, or click the build button as | oo
shown in following picture ‘ ¥4 | BLIP
('\:Aoa;lﬁeeiri(r)?:)oel:vc:r\e/r? aoldf\lsg and Go to the Windows Control Panel - Administrative Tools
10 a mother board. as s%own in6.15 ->Computer Management = Device Manager = Ports 2>
Check the “COM” number on 'Ol'J ' USB Serial Port # (connect or disconnect to see the COM
PC y port of that module)
11 Open the “Tera Term” serial
terminal on you PC.
) TCPAP myhost.example.com
History
Telnet 22
Open Tera Term and choose a @ 88H 55H2
12 COM port, which you have found Other
in step 3, and click OK UNSPEC
@ Serial Port: [comzﬁ: USB Serial Port [COM26) -
l OK ] l Cancel ] l Help ]
Sp Contrel  Window  Help
i erminal...
Window...
13 Choose Setup->Serial port to

configure the Baud rate etc.
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Port o |
Baud rate: 115200 -
Set “Baud rate” to 115200, "Data” :
; Data: 8b v Cancel
to 8 bit, "Parity” to None, "Stop” to ata it anee
14 1 bit and “Flow control” to none. Parity:
CIich§ OK.dNSXVRvyrethavg alproperly Stop:
configure erminal on our
PC. Flow control:
Transmit delay
0 msecichar 0 msecfline
Go back to Kel| Project. In the Debug | Peripherals Tools SVCS  Window  He
menu bar, select Debug_ @am'stop Debug Session Ctrl=F!
15 >Start/Stop Debug Session. td S5 Reset CPU
= Run F5
EVALUATION MODE
16 A dialog window pops up, like the ! % Running with Code Size Limit: 32K
one on the right. Please click “OK”
Ok
SEd] @]9 o
Press F5 key or click execution Od= | T o) E
button as shown in following Bl E ‘ RS l i ‘ =
17 picture, to start code execution. Registers o @ i
f
‘L
Then you can see a blinky T
message on your UART terminal “LED Ow
screen. That means you have TEED (Me
18 successfully programmed and CED O
started the blinky program on
DA14580/581/583 Demo board.
¥
“LED ON=
«LED OFF» |
| “EEp 0.
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Appendix A Layout

measurement SW3(P1_1) : GND2 :ResetSW :
I = b
444444444444444444 programmlng
FTDIchip —_ IRt L TRl SIS voltage . :
444444444 - DA14580 |

'GND3:: J11 : 28p Header\ §J7QFN§§J8QFN§§‘P§|'-9§
'BATT/USB: :for switching: \: 40/48 :: 48

power :UART and SPI Tag connection

Figure 21: Board layout

Appendix B Connections of J7 and J8

.J?
HEADER 5X2
P20 P2 1
7 41 20—y
3 4 p—-
P2 4 P2 5
L | 60—y 7T ——
P2 8 P29

Figure 22: 10 breakout available on QFN40 and QFN48

.JB
HEADER 5X2
P30 P31
Pz 91 2p—F3mz—
=3 4 p—pr—
PE——qs  sp—prr—
— Q7 P
> 9 10 p—=x

Figure 23: 10 breakout available on QFN48
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Appendix C Schematics Motherboard and Daughterboards

C.1 Peripherals

Off page GPIO connections
BAT_S50
105 vBAT_sso[ —
VEAT_S80LM
4 WEAT_san T
5 oD [ o
Off page power connections
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| m| & -] o
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i g
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Figure 24: Peripherals schematic of Motherboard
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C.3 Current measurement

WDBS @GN

M3 ENTOAN

oesTooA

suonoauuod Jamod sbed yo
=T ] aNg =
= wmesaan shT
ju SEESTEAEQAN BT
.,.WAH_ ASWNWA BT
ASTWNYA

L msean B

AETWRW ATV

8
&

Er=i)

OMABALATHD
| SNMOdLINAS

MdllLZ1say

N

HIALHIANOD TY LIDIQDOTYNY

SAF W 5 LEM E ane
u&% . = oon 43
= Fhdl
. uéugus_
FE: EE

du3d EnsTaan JHBTEN

£Tagn

1Nd1NO 90TYNY TYLLNTHE34410 OL NOISHIANOD
N

uo.om. =4

Eset

|
=agor| [ F2o

Il Sl
EL TN ) ] A0 HE

L
ok £

NOISHIANCD FOVLIT0A OL INIHHND

H3IMOd 085F1L2S

wnJ| : Qﬂ bes—oan

HI-AAATTTT Aﬁ bl

WoesToan

punois bojeuy

JUSWSINSES)H JUWSIIND

18-Jan-2022

Revision 1.3

User Manual

© 2022 Renesas Electronics

39 of 62

CFR0012-00



UM-B-049 :{EN ESAS

Getting Started with the DA1458x Development
Kit — Pro

Figure 26: Current measurement schematic of Motherboard

C.4 JTAG Interface
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Figure 27: JTAG interface schematic of Motherboard
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C.5 PCl-e
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USB HUB Controller
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C.8 DA14580 WLCSP Daughter board
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Figure 31: DA14580 WLCSP Daughter board
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C.9 DA14580 QFN40 Daughterboard
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Figure 32: DA14580 QFN40 Daughterboard
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C.10 DA14580 QFN48 Daughterboard
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C.11 DA14581 WLCSP Daughterboard
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C.12 DA14581 QFN40 Daughterboard
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Figure 35: DA14581 QFN40 Daughterboard
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C.13 DA14583 QFN40 Daughterboard
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Figure 36: DA14583 QFN40 Daughterboard
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C.14 DA14585 WLCSP34 Daughterboard (321-3-x)
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Figure 37: DA14585 WLCSP34 Daughterboard
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C.15 DA14585 QFN40 Daughterboard (321-2-x)
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Figure 38: DA14585 QFN40 Daughterboard
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C.16 DA14586 QFN40 Daughterboard (321-2-x)
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Figure 39: DA14586 QFN40 Daughterboard

Please notice that DA14585 — QFN40 and DA14586 — QFN40 designs are similar except few
components assembly. Consequently same PCB is used with bill of materials (BOM) modifications:

Table 12: BOM diifferences between DA14585 and DA14586 designs

DA14585 QFN40 DA14586 QFN40
SR ZEEins Daughterboard Daughterboard
Ul DA14585 — QFN40 DA14586 — QFN40
R11 0 Ohm No mount
R10 Not mount 0 Ohm
C5 Not mount 100nF
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Appendix D Using the SmartSnippets CLI

All the information/syntaxes about the CLI can be found from the HELP tab in the SmartSnippets GUI
or by written Smartsnippets —help in the CLI.

In this example, it is supposed that the SPI memory is using PO_0 as SCK, PO_3 as CS, PO_5 as
MISO and PO_6 as MOSI.

First of all, the CLI can send the commands either via UART or JTAG according to the binary file
which has to be loaded.

On the one hand, if the commands are going to be sent via UART, the following binary file which can
be found from the resources folder of SmartSnippets has to be downloaded into the
DA14580/DA14581/DA14583 using SmartSnippets:

» flash_programmer.bin
On the other hand, if the commands are going to be sent via JTAG, the following binary file which

can be found from the resources folder of SmartSnippets, has to be downloaded into the
DA14580/DA14581/DA14583 using SmartSnippets:

» jtag_programmer.bin

For additional help, please see the “HELP” in SmartSnippets as shown below:

Feedback

User Guide (html)
User Guide (pdf)
License Info
Revision History

About

File Layout

o M ES

Als.
l

Figure 40: SmartSnippets HELP

Secondly, open the CLI by pushing the Shift button and right click on the ‘bin’ folder of the
SmartSnippet and select ‘Open command window here’ as follow:

Organize v A Open Include in brary v Share with » New folder =~ A ®

2 Name Date modified Type Size

W Favortes
B Desitop g [be AROMAIGPM Fleiolder
& Downloads L jre Open G PM  File folder
24 Recent Places ). wcopts Open in new precess 3 P File folder
|, Uninstall Opgn in new window
o4 Libranes L ..nmauL Open command window here
+ Documents . ™ lego 7-Zip b 551 AM
bin Date moddied: 6/3/2014 309 PM Git Init Here
Fde folder Git G
-~ Git Bagh

Figure 41: Open the CLI of SmartSnippets

Finally, in order to write a value 0x1347 (example of a 53luetooth device address) at the address
0x93 for instance, the following command line can be written:
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SmartSnippets.exe —type spi —chip DA14580/DA14581-01 —jtag 228202458 -cmd write_field —offset
0x93 —data 1347 —firmware “D:\SmartSnippets\resources\jtag_programmer.bin”

The answers should be as shown below:

Found SUD-DP with 1D 8x8BB11477
FPUnit: 4 code <BP) slots and @ literal slots
Found Cortex-M8 »8p#, Little endian.

BTLE device DA14588 selected.
Jsing default GPIO pin Id: P1_2.
Using default baudrate: 57608 Bd.
Burned 2 bytes to address OxB8093.

Figure 42: Smart snippet CMD window
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Appendix E Latency Timer of 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 15ms to <10ms.

To change the Latency Timer:

Device Manager — COM port — Right click on the COM port chosen — Properties — Port Settings
— Advanced — Latency Timer: set it <10ms.

Advanced Settings for_COMQ'

COM Port Number: [COMg v]

USB Transfer Sizes
Select lower settings to correct performance problems at low baud rates,

Select higher settings for faster performance.
Receive (Bytes):

Transmit (Bytes):

BM Options Miscellaneous Options
Select lower settings to correct response problems., Serial Enumerator
Serial Printer
Latency Timer {msec): Cancel If Power Off
Event On Surprise Removal
Timeouts SetRTS On Close
Disable Modem Ctrl At Startup

O@O00OE

Minimum Read Timeout (msec):

Minimum Write Timeout (msec):

Figure 43: FTDI Latency Timer
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Appendix F RF-Testing DEVKT - Pro

Follow steps to start example from SDK:
e Step 0. Connect DEVKT- Pro to USB-port.

e Step 1. For DA1458x: start KEIL via double click on project name:
... DA1458x_SDK\5.0.x\projects\target_apps\ble_examples\prox_reporter\Keil_5

e Step 2. Define HW_CONFIG_PRO_DK // Pro DK
see: user_periph_setup.h

1 user_periph_setup.h

Bpand Al | Collapse All | Hep | I ShowGnd

Option Value

As in dald58x_periph_setup.h
Basic

Expert

e Step 3. KEIL is started and press F7 for ‘Building’ the software.
When the build-result is ‘no errors’, then got the next step.

C:\_Dialog\_software\SDK\DA1458x_SDK_3.(
File Edit View Projedt Flash Debug
NESd&| » 2@l |

LEAD
_| 5 | Full_emb_corte

Build target files
= %5 Full_emb_cortex M0
=3 boot
@] system_ARMCMO.c

e Step 4. Start Debug Session (Ctrl + F5)
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e ——— e

Har@e oelEIs
l@ Start/Stop Debug Session (Ctrl+F5)
-7'17 O« 580h Enter or leave a debug session = T

eep mode() == 2) || (app_get_sleep mode() ==

e Step 5. Run the software by pressing ‘F5’

NS d@| & @ -
RO BT o |

Registers Run (F5)
Start code execution

e Step 6. Stop Debug Session by pressing ‘Ctrl + F5’
Software will start running now!

ntr_'f.»'dk.uvpro‘j-- p\?’M“— —
Hae|@e o e 4

id) Start/Stop Debug Session (Ctrl+F5)
Enter or leave a debug session

[nit
: @0x20000500

e Step 7. Check via ‘Bluetooth scanning software’ whether the RF-part of the DEVKT — Pro is
working.
This software is available for iPhone and Android phone as an App.
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Appendix G 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, then T_RESET becomes low.
After invertor U7 RST is high. In this case the board will not operate.

Workaround is the dismounting of R84.

In Figure 44 the Reset circuitry is shown.

TP20 u7
Segger defmd.nNCTSEu

25 TRESET [ >4 2¢{>': __REL_\ X - RST SWiZ5 —R'K/\/\r“q—%
4 o— = H
~™

' Reset circuit &

Figure 44: Reset circuitry. R84 to be dismounted.

In Figure 45 the location of R84 is shown.

Figure 45: Location of R84
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Appendix H Power bouncing workaround
DA14585/6 daughterboards are supplied from PRO-Motherboard thru a jumper in header J11.

|
PR Vm_ram e e = |
L < 9 < |
$ bom el 005
B G 1D m |
¥ e B e slmise |
2 e = ; = | i
e W ha e DR = i

T 5 B e L. e T
Frihas J_ ¢ m |
e - - . |
uts Mo Jueper 211 whed |
L IV ey ' 4 g temery on |
= L - daugtier toars |

—wur N ™

2 ol Src . . S e |
T ¢ e |
-L T P I I |
=0 5
{
|
IV3 Geneeadon and batiery selecton for DA 14580 and Penphecas |

Figure 46: PRO-Motherboard power jumper

Insertion of this jumper when the daughterboards is mounted on the PRO-motherboard may cause
bouncing issues. A hardware workaround is implemented on DA14585 and DA14586 QFN40
daughterboards.
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Figure 47: DA14585/6 QFN40 Daughterboard (321-10-x)

5 Web-Link

All support info:
e http://support.dialog-semiconductor.com
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Status definitions

Status Definition

DRAFT 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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