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Abstract

This document describes the Bluetooth Smart Basic Development Kit 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 SDK v6.
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1 Terms and definitions

BLE Bluetooth Low Energy

CSs Chip Select

DK Development Kit

EEPROM Electrically Erasable Programmable Memory
FTDI Brand name of USB — UART interface

GPIO General Purpose Input Output

OTP 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

2 References

1. DA14580, Datasheet, Dialog Semiconductor

2. DA14581, Datasheet, Dialog Semiconductor

3. DA14583, Datasheet, Dialog Semiconductor

4. DA14580_CB PXI QFN40 layout, Dialog Semiconductor

5. DA14580_CB_PXI_QFNP40, Dialog Semiconductor

6. DA14580_CB_PXI_WLCSP, Dialog Semiconductor

7. DA14580_CB_PXI_WLCSP_layout, Dialog Semiconductor
8. DA14580_MB_VB_layout, Dialog Semiconductor

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

measurement, Dialog Semiconductor
10. UM-B-012, DA14580 Creation of a secondary boot loader, User manual, Dialog Semiconductor
11. UM-B-051, DA1458x Software Platform Reference
12. AN-B-015 DA14580/581 Supply current measurements.
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3 Introduction

DA14580/581/583/585/586 is a Bluetooth Smart chip, working with extremely low power while
providing world-class RF performance, a small footprint and flexible peripheral configurations for a
wide range of applications. The development kit includes a set of hardware (e.g. development board
with on-board debugger), a Software Development Kit (SDK) (e.g. development tools, source code
examples documents and so on) along with documentation. This document helps users to set up
hardware/software development environment, install required software and quickly start product
development with the help of example source code.

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

3.1 Hardware content

In Figure 1 the kit components are shown and in Table 1 the parts are printed.

Figure 1: DEVKT - Basic Kit

Table 1: Content of the DEVKT — Basic Kit

DA14580/581/583/585/586 basic board
Battery: CR2032
USB - Mini USB Cable

Note 1  Kits are not pre-programmed so must be programmed before use!
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3.2 Basic Development 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

Hardware difference between basic development boards, is the design in of QFN48 (580) and the
QFN40 (580, 581, 583, 585 and 586). The silkscreen may have small textual differences.

Table 2: DA14580

General
Product Memory size Purpose Package Key Features Applications
NO’s
WL-CSP34 12 2.5_x2.5x0.5mm, 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 /0 HID
Q S0kBytes pitch 0.4mm Rich set of analog and | Smart Home
digital peripherals

The DA14581 uses a dedicated ROM which offers optimizations targeting AAWP and HCI

Table 3: DA14581

General
Product Memory size Purpose Package Key Features Applications
N\O’s
.0+4.
WLCSpaa 12 2.5x2.5x0.5mm. Bluetooth 4.0 .4 1.
pitch 0.4mm Cortex MO application
ROM processor
84kBytes Power supply 0.9 - Wireless
OTP 3.3V charging
32kBytes Single pin RF 1/O (A4WP)
RAM Rich set of analog and HCI
50kBytes igi i
OFNAO Y/ o 5x5x0.9mm, digital perfpherals
pitch 0.4mm 8 connections
Optimized boot time
User manual Revision 1.3 26-Jan-2022
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Table 4: DA14583

General
Product Memory size | Purpose Package Key Features Applications
\O’s
Elslsbr;t Bluetooth 4.0 + 4.1
5x5x0.9mm, Cortex MO application Beacon &
128kBytes ’ on
QFN40 ( ROI\);I ) 24 pitch 0.4mm processor Proximity
Power supply 2.35 - Health &
Bakbytes 3.3V PPY Fitness
OTP
32kBytes Single pin RF 1/O HID
RAM Rich set of analog Smart Home
50kBytes and digital peripherals

o A4AWP 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
NO’s
Voice-controlled
Complies with remote controls
Bluetooth V5.0,
WL-CSP34 14 2.40 mm x 2.66 Beacons
mm, pitch 0.4mm | Cortex MO
application (Multi-sensaor)
processor Wearable devices:
- Fitness trackers
ROM 128kBytes Power sypply 09 | Consumer health
- 3.3V with 1.8V
OTP 64 kBytes cold boot support
RAM 96 kBytes pp Smartwatches
Single pin RF I/0 | Human interface
Rich set of analog devices:
o - Keyboard
QFN40 25 5?§5;](00'94mm' and digital - Mouse
pitch ©.4mm peripherals
8 connections Toys,
Optimized boot
time Consumer
appliances
User manual Revision 1.3 26-Jan-2022
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Table 6: DA14586

General
Product Memory size Purpose Package Key Features Applications
NO’s
Voice-controlled
Complies with remote controls
Bluetooth V5.0,
Beacons
Cortex MO
application (Multi-sensor)
processor Wearable devices:
Flash 2Mbits - Fitness trackers
(256kBytes) ngs\f/r sppply 0.9 1. Consumer health
- 3.3V with 1.8V
ROM 128KBytes 5x5x0.9mm cold boot support
QFN40 OTP 64 kBytes 24 pitch 0.4mm PP Smartwatches

RAM 96 kBytes

Single pin RF 1/O

Rich set of analog

Human interface
devices:

>~ - Keyboard
and digital - Mouse
peripherals
8 connections Toys,
Optimized boot
time Consumer
appliances
The DA14586 is a DA14585 plus SPI Flash Memory of 2Mbit in the same package.
User manual Revision 1.3 26-Jan-2022
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3.3 Software Development Tools

331 SmartSnippets Studio Introduction

d SEMICONDUCTOR

SmartSnippets™ Studio

v1.6.2.895

Figure 2: SmartSnippets Studio platform

Dialog SmartSnippets Studio™ is a royalty-free software development platform for Smartbond ™
devices. It fully supports the DA1468x and DA1458x 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
e RF master is a tool supporting the Bluetooth SIG defined Direct Test Mode for RF PHY
testing of Bluetooth low energy devices. In addition it supports a number of vendor specific
HCI commands for device testing. 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 debugging 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.dialog-semiconductor.com (registration required).

e Unzip the zip.

e 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.

e Run the application.

User manual Revision 1.3 26-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:

e Select the workspace folder for SmartSnippets. The dialog is shown in Figure 3. Itis
suggested to choose the root directory of the SmartSnippets DA1458x 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”.

Il Workspace Launcher x|

Select a workspace

SmartSnippets Studio v1.6.2,895 stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace: I C:\Users) j Browse...

[ Lse 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 4).

SDK Tools Summary

Welcome to the installation of required SDK tools

The selected SDK has been tested by Dialog with the specific versions of the tools as shown here.
Dialog recommends to use these versions, as using different versions may cause unexpected side effects.

Name Required version Installed version{s) Installation Path(s) Required version found

< Back Next > Finish Cancel

Figure 4: SDK tools installer
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And now, the SmartSnippets Studio is ready for use.

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

Download the newest SDK
2 | http://support.dialog-semiconductor.com/product/dal14580
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

4 | Toinstall the Software development environment, please follow the steps as shown below.

3.4.1 SmartSnippets Studio

Please specify how the selected workspace should be treated.

Open SmartSnippets Studio (©) Treat as DA1468x 1.04 SDK
1 and select: Treat as |© Treat as DA1458x 5.0.3 SDK |
DA1458x . (©) Take no action

@ OK I [ Cancel

Press: Keil IDE from the
2 | Tools section of the welcome
menu

SmartSnippets Toolbox Keil IDE
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License Management 5'
Single-User License | Floating hwnsel Floating License Mm\nlsﬁ.ra(or' FlexLM Llcensel
—Customer Information Computer 1D
Mame: ’VC‘D. [
Comparyy:  |Dialog Semiconductor et LIC via Intemet I
Email: I
. . Product | License ID Code... | Support Period |
The MDK-Lite version of
3 KEIL can be used. It supports
applications up to 32 KB
code-size.
Mew License |0 Code (LIC): Ardd LIE Urirstall..
=l
[
Evaluate MDK Professional | Qose | Help
You should see a list of i - . -
. AR A A J ~ e =
packs as shown on the right, | & Painsialer - CIKELSARMIPACK he
If you do not see this list, File Packs Window Help
please click the “Packs” <’ | Device:
menu item and select the 14/ " Packs | Examples |
“Check for Updates” option to Pack Naonl D=srton
download an updated list. =-AmbigMicrozApollo.. ¥ Install | Ambig Micro Apollo Series Device Support
4 @ #-AnalogDevices:ADu... & _Install Analog Devices ADuCM36x Device Support and Examples
) #-AnalogDevices:ADu. g
Click on the “Install” or the I ARM:CMSIS
“Update” button to the right of % Holtek:HT32. TR HoMeK 7SUppo
p [¢]
“ARM::CMSIS” package if not #-Infineon:XMC1000_... & _Install |Infm§)n XMC1000 Series Device Support
up to date. = Infineon:XMC4000_... % Install | Infineon XMC4000 Series Device Support, Drivers and Examples
= KeilzARM_Compiler % Install | Keil ARM Compiler extensions
If the installation is
successful, the pack installer , =
: pack | . =% ARM 18 Devices
window should look like this. 7
B8 ARM Cortexin Neyece
5 |ARM Cortex-M0, 10 MHz, 128 kB RAM, 256 kB RaD
a CMSDK_CMO0 |ARM Cortex-M0, 25 MHz, 4 MB RAM, 4 MB ROM
Having installed the r —
SEGGER JLink Software, EJ J-Link V4.84a Device Selection )
this screen may occur, so:
Select ‘yes’ and in the next The selected device "ARMCMO" is unknown ta this version of the J-Link software.
window = In most cases, this is not & problem and can be safely ignored.
. Proper device selection iz required to uge the J-Link intemal flagh loaders
Select ‘MO’. for flazh download or unlimited flash break paints.
6 For some devices which require a special handiing, selection of the corect device is important.
i Do you want to manually select a device ?
[
i I caze of doubt, elick "Ma". |
Yes
L
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3.4.2 TeraTerm

. Tera Term:
Download and install Tera

Term on your PC. http://en.sourceforge.jp/projects/ttssh2/releases/
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3.5 Software Development Kit content

351 Tools

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

SmartSnippets Toolbox

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

RF Master. This tool supports the Bluetooth SIG defined Direct Test Mode for RF PHY testing of
Bluetooth low energy devices. In addition it supports a number of vendor specific HCI commands
for device testing.

3.5.2 SDK documents

UM-B-003, DA14580 581 583 Software development guide

UM-B-004, DA14580 581 583 Peripheral drivers

UM-B-005, DA14580_581 583 Peripheral examples

UM-B-006, DA14580 Sleep mode configuration

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

UM-B-008, DA14580 581 583 Production test tool

UM-B-010, DA14580_581_583 Proximity application

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

UM-B-012, DA14580 Secondary boot loader

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

UM-B-014, DA14580_581 Development Kit

UM-B-015, DA14580_581 583 Software architecture

UM-B-017, DA14580 GTL interface Integrated Processor Application
UM-B-079 DA14585 & DA14586 Software Platform Reference (SDK 6.0.4)
UM-B-080 DA14585 & DA14586 Software Developer's Guide (SDK 6.0.4)
UM-B-082 DA14585/586 SDK5.0.4 to SDK6 Porting Guide_1v0

3.5.3 SDK source code examples (created with Keil IDE)
Web-link:

e This folder holds all the necessary folders needed for DA14580/581/583/585/586 application
development.

o projects\target_apps\ble_examples
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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.uvproj

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 Wiew Project Flash

=

. prox. monitor ext 580 ~
Project Fp—tr ox_monitor_ext 581 Briph_setu p.E//‘
=% Project: prox_monitol g Prox mOI’Er ext_583

Debug Peripherals Tools SVWCS  Window Help
= = JE Ji| @ ARcH_sLEEP_OFF R *
| ] | prox_manitor_ext_553 | | - @ o

Q|
Target selection

] Crllanze Al |

File Edit View Project Flash

Hen | ™ Show Ed

Figure 5: DA14580 Target selection

Debug Peripherals Tools SVCS  Window

Help

| Project

Fe )

N prox_monitor_ext 586

- |p :

» -aeQ

& dh

Ry
Target Selection

= -

Figure 6: dal4585 Target selection

*USB MONITOR/USB REPORTER can be easily selected as shown below:
Open: user_config/user_periph_setup.h and select ‘Configuration Wizard’
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Project a
=] ‘)IS Project: prox_menitor_ext
=45 prox_monitor_ext_583
{3 sdk_boot
3 sdk_arch
[ sdk_patches
& sdk_patches 581
0 sdk_driver
[d sdk_ble
0 =dk_profiles
3 sdk_driver_api
[ sdk_arch_api
=5 user_config

._1 dald58x_config_advar

i 2

._°| dal458|x7:0nfiq7basic
»

-

& ] user_periph_setup.h 1
| Hep | I ShowGid

Bpand Al | Collapse Al

Option Value
DK selection As in dald58x_periph_setup.h j

As in dal458x_periph_setup.h
Basic
Pro

USBE Dengle

DK selection

< =
=] Project| €% Books | 4} Func.. [y Temp..| ||| TextEditor J Configuration Wizard A

File Edit View Project Flash

Figure 7: DA14580 USB selection

Debug Peripherals Tools 5VCS Window Help

EE G B SE B! SIEEEY

NEdd| 2 o

ILI Iﬁl @ ?%‘: prox_monitor_ext 585 - a& ﬁ . ‘P @‘

Project

E--"B Project: prox_monitor_ext
EHC; prox_monitor_ext_585

[J sdk_boot
-J sdk_arch
[0 sdk_driver
[+ sdk_ble
[ sdk_profiles
(-3 sdk_driver_api
(-3 sdk_arch_api
- user_config

lj user_config.h
lj user_periph_setup.h

l_°| user_profiles_config.h

[0 user_platform
(-0 user_app

lj dal458x_config_advanced.h
|1 dal458x_config_basich
lj user_callback_config.h

q Xl d user_periph_setup.h* I 1

.Eiject @Baaks | {} Functions

Boand Al | Colapse Al | Hep | T Show Grd

Option | Value

B8 DK selection Basic j
]
Expert
USE Dongle

DK selection

| 0, Templates | |\_Tes Edtor |, configuration wizard

Figure 8: DA14585 USB selection

o projectsitarget_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 5.0.1.140: 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.

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.
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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, I12C 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:
o 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.

For DA14585/586, refer to UM-B-79_DA14585 586 SDK_6_Software_ Platform_Reference.
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Pinning

3.6

Below the pin assignment information for the Dialog semiconductor DA1458x BLE SoC family

(DA14580, DA14581, DA14583, DA14585 and DA14586) are provided as references for the user.

DA14580 pin assignment

3.6.1

XTAL18Mp

XTAL16M

AELYEA
47 LvEn
Tzd
DHZETWLX

WHZETWLX

Pin 0: GND
plane

DA14580
(Top View)

v zd
2000
£72d

AELVEA

¥ ed

T aMTuvan

272d
€7ed
OAZETVLX
WAZE WL

Pin 0: GND plane

Figure 9: DA14580 - QFN48 (left) and QFNA40 (right) Pin assignment

DA14581 pin assignment

3.6.2

4700004
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9 Zd
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404y
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i

8 2d

o zd

E o

W =] 5 5 2 5
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3.6.3 DA14583 pin assignment

In Figure 11 the pin out of the DA14583 is shown. Different, compared to the DA14580/581, are the
connections to the internal SPI flash memory.

=
g = ™
5 5 g
UI| FI| wl r\-\-I § 5 ml Ir‘l 3
R EEEEEER:
LE'. % L oL Lpf Lo Lﬂ LI | Lr':,:
PO ] S | W xmaLismm
PO_1 g2 ,’! Lo amaLiemp
...... o ! ——
FO_Z s [f : T PI_3
ey, 0
PO 14 ! | @ P2
VEC_FLASH {1 S I DA1 4533 i 25{:.... W CLK
L i
PO 4 [ ! o Vi : SWDIO
|
FOS | 1 (Top View) | PPt
I
P | : | ovBATIV
! I
pos g8 | | oo
FO_T ’ SWITCH

Pin 0: GMND
plane

Figure 11: 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 [10].
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3.6.4 DA14585 pin assignment

w
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P3_0 DA14585 : .
| ——
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PO_7 [0 G e T S T R e I T R S S e T 21§___ 7]
§e X w9 & g
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VBAT1V

1 P10
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Figure 12: DA14585 - QFN40 pin assignment

DA14585 - QFN40 pins assignment differentiation:

e DA14580/1/3: Pin 38, VDD is assigned instead of VPP. VDD is input and it is used for testing
purposes only. In normal operation this pin must left floating. Please notice that for DA14585

OTP programming, the 6.8V external voltage is not required.

e 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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3.6.5 DA14586 pin assignment
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Figure 13: DA14586 - QFN40 pin assignment

DA14586 - QFN40 pins assignment differentiation

e To DA14580/1/3: Pin 38, VDD is assigned instead of VPP. VDD is input and it is used for testing
purposes only. In normal operation this pin must left floating. Please notice that for DA14586
OTP programming, the 6.8V external voltage is not required.

e 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 1)

39 P2 9 SPI_DI MOSI (Note 1)

20 P2 4 SPI_DO MISO (Note 1)

18 P2 3 SPI_EN Not to be used for external SPI (1)

5 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.
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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 PCB design and functionalities

3.7.1 DA14581DEVKT-B (228-01-A)

INTBAT _LED HLCSF
i mmm C ﬁ o
mo IE:] A %| A RST - 0 GMO
O oW 1 GND. P13 i['D iy o8
wo Ul g B
Mo O 1 Ui P0_2 P
O° e %E d PO 4 u—
d—lm ! g -
- =
O 3¢ §§§]%Q u: :8-; j "_l ! C’E
° PO:O #—uz E ¢
%EQ Iala PLACE ONLY ﬁ SPI_S'P EI:ICS
iz o E TS i omi
228-01-A J8 TCK o
DA14581DEVKT-B o

Figure 14: Components on PCB top layer of the DA14580/581Basic kit

The different components and functionalities are shown in Figure 15.
A larger picture is shown in Appendix A

J2 Tag
connect

..........................

B £ SN B DA14530
""" g e e g or DA14581

3

'3 8 3 3l
olw's |

mau

m..m -
dzn 01-A
] mwe.o:vxm“’"‘“

U5 memory
28p

oTP enable Flash 2Mbit
header

Figure 15: Top view of PCB DA14580/581 with components and functionalities
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3.7.2 DA14583DEVKT-B (285-02-A)
The top-screen layer of the DA14583 Basic Kit PCB is shown in Figure 16.

J-Link Technology INT BAT LED
m.segger.cun%s 199 T IveAT 560
w0 J A A -R ST
bt P1_3
™o P11
o PO_2
0O PO_4
PO_5
| Po_6)
= A = Eﬁ-;
Q B PO_0
1 mma BATS
during OTP ™S
dzas-oz-A Tk

DA14583DEVKT-B 3

Figure 16: Components on PCB top layer of the DA14583 Basic kit
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connect

........

JL-Link Technology T BA/ =~ LD
O % “r.":alw?)s‘_' 3k
A

...............

.21~
A
5| -
L=
1) -
- ig
0} -
TS| ~

3222333

3
gz

18 28p | 14
OTP programming header
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Figure 17: Top view of PCB DA14583 with components and functionalities
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3.7.3 DA1458xDEVKT-B (321-04-A)

DA1458xDEVKT-B supports all SoCs of DA1458x family. The way that this is accomplished is
presented on Appendix H and Appendix I. In this section, DA1585 and DA14586 will be presented.

Basic block diagram of the hardware implementation of DA1458xDEVKT-B below:

VDD_3V3 RST ; VDD_3V3 BTl —
T_RESET- {>¢ T = ‘:/ _\r\‘
]
“‘ VBAT_580 \/
utx: PO_4
U4 rts PO_7
MCU F—urx—— PO_S
With Segger License
13 ee cts P0_6 U1
usB DA14585/6
BLE SoC
J4
——miso— == AR
us/u7 ——mosi—
SPI Flash
(MX25R2035) [ /s P0_3
——sck—— PO_O
\—spiisupplyf ——BAT_SELECTED—— L L
. = [
tms sdwio — =
16MHz  32.768KHz
tck sdclk

Figure 18: DA1458x DEKT-B block diagram

The top-screen layer of the DA1458x Basic Kit PCB is shown in Figure 19. Schematics are presented
on section 3.8.4

HHBBBEHHEEH
i
==

D5 of L
o ke ==
Tho S REEE = ]

E@O 0¥ 5 e b

U3

M m m
= cl2 (13 Rt
a1 0 PLKCE LY R33
g during 0P ,
J8

321-04-A

OTPL
OTP2
O TP6

Figure 19: Components on PCB top layer of the DA14585/6 Basic kit (321-04-A)
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Figure 20: Top view of PCB DA1458x with components and functionalities

Components of Basic development kit:

User manual

U1: Dialog BLE SoC, DA14585 or DA14586 in QFN40 package. DCDC converter of SoC is
configured in Buck mode. Two crystals are used, 16MHz and 32.768KHz.

U5 or U7: SPI data flash, MX25R2035. Two packages are available, U5 “-WSON
MX25R2035FM1IH0 and U7-SOIC8 - MX25R2035FZUILO — (default). For DA14586, flash
memory is not mounted.

U4: MCU where Segger license is applied. UART and JTAG connectivity is provided to
DA14585/6 SoC

SW1: Reset push button. By pressing the button, used can hardware reset the processor

J4: 28 pins header. Signal and power pins of DA14585/6 are provided. Also the
interconnection between BLE processor and Segger license MCU for JTAG and UART is
done thru jumpers.

J5: 3 pins connector. DA14585/6 can be supplied by either 3.3V generated from on the
development kit or by coin cell battery applied on the bottom side of the development kit.

J9, two pins header. It enables user LED. LED is driven from P1_0.
J10: 10 pins header. It is used for monitoring DA14585/6 port 2 pins.

J11: 10 pins header. Only P3_0 is provided on pin 1. Please notice that for DA14586, P3_0
is not used.
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3.8 Schematics and layouts

3.8.1 DA14580DEVKT-B schematic

For the schematics and layout of the board in full detail, please refer to the respective documents on
the portal.

See link: www.dialog-semiconductor.com/support.
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3.8.2

DA14581DEVKT-B_va schematic

| + |

E
240
>_11'UL' <O~
‘E El Eé‘@*
i *g £ H0
9; g% Eé@"‘
M_l ; i

g
I — cg of :"%

| E :‘uuuug—l — &8
- | [ Eg %%@—I
. * 4' T;‘R : T - g8+

"é"" _u-ln a0 E 5 g g £ g
He il o 1
2_3”€| 3 AkLvaA s
. m|_..ii s I . § mr.mgTI
- e | S wen E
WV\’_‘T&-IL"U'\—S‘ ATLVEA D g
1. S d I
g f § %'§ PURRRRRE arii  ReRerRedee |8 5
a £ > aal PR AR s T
H

EIE

E|E[E|E
Aol alalals feceee
E ol I ‘|E®@@@

SPLCLE
FoTE
D
oLl s

b | . . .
. g F , E ) = |
o —m§ Y { E _B.”_E_I:E
e =
e 3 R A 2 &
| w = [rapn 3 E E o H
g slaga i g = I o 5 &
o :. L E nvamp] | £ E wawng] | g Qﬁ § ]
E e eehd |8 2 BTN TR S B
iy : : s T s . |4
&' ™ % E % E &O"'_ElH
'—U..; Sl e o LR
5 ; 2
g H
AT |E
§ g, |
i g
I L3 I

User manual

Figure 23: DA14581DEVKT-B_va part 1

Revision 1.3

26-Jan-2022

CFR0012-00 Rev 2

30 of 60

© 2022 Renesas Electronics



LENESAS

DA1458x Getting started with Development Kit

UM-B-048
— Basic

T I B I I g
¥
-—
LR L
m B 282 M m
il
ko
& _ ‘
E
3
o RER
=az:a
30530 W o -l
|, =05Ha | i
£AE7adn =T==n T
mazsa wivd-
N o no=ad s_mwmuum WOEEN D |tens
- r
ROEH [
sE0TrEs BN INN
E T N o
o
JEa
joaL
WTOMBNOL
THOND ST
7| a
LEONDEEL Y
sanS=zIva
sanSETivE
2 | sansasiva
=H | mansonadtive
s
DA I
Trna e s1mN ——=—Oeeaan
5 E T | ey s
DY - Al oznewys Butuwerboad Iog
H T & 15N
am 5 e £ =
=omnEdTYE &
ACHND VS m i M
TNTRND AT m
g ggd8 Z

J\

i T
¥ ggg 8 5 M gl
ELl E SNy
] W ] g g
L LI - 4 bE
v E
= = [ T2z |=m|e = |2 m | [n m E p
(23 ) S R S S ) = = | [ i & ML
= == = l\\_.‘ v T ANOA NN T
Fray] ang M 0
1% E EAETOQA QNSTOLSVELRNS
J Ty =
T
.
EAETOQA SdL TO0TOaN FHOSTOaA EAETOON Snan
i I 3 | 3 | | ]

26-Jan-2022

© 2022 Renesas Electronics

31 0of 60

Figure 24: DA14581DEVKT-B_va part 2
Revision 1.3

User manual
CFR0012-00 Rev 2




HOLOAANODTWIS Q

RENESAS

TTT
5 56O &&d

wZ AU H  ONPURPEENDl  OND OND  aND

H €4 4 14 TOND ZOND LOMD

)

oKg WI

302047 OKS

0FPN4D £857IVa

DA14583DEVKT-B va schematic

DA1458x Getting started with Development Kit

UM-B-048

3.8.3

S IvEA

=
5
paia1 g
£a
>
o
i Ty =2u004]
ﬂ\ CENSZOIOVEINTE ﬂ .
- adn (=
ozs0EEN =) s 4
za p—y L]
reEte bdL A
zal .
hEg+
BununeGord 410 10y uonessusB gag - ddA
ElE
@ e
® @
a0}
NS
ENE
oo
L¥10ERSFIVONG
62d - 138
o Fy WERFEEN
Lzd -
s zd
czd 2
Fzd
£z -
zzd ~ — o 6f
+_2d - e 8 L
ozd L 2d 9 sk ]
" o Zd ¥ = ¥
sy | e £id Az b
g _ 2d [
o= i P - 2¢E E30vER
[l -7 o
e PR L
o e wn | s
_ an | re
LTod
ooz [Ob s 5
sod -
Fod — ol Ve
£0d L2
z od Nl d
1 0g
ood L IS e
[
]
olams f— [ el
W0 M |22 FIAES
T
5 158

B

)

o

(65 LvEn

3

Fn dh
Zn
J|

26-Jan-2022

© 2022 Renesas Electronics

32 of 60

Revision 1.3

o<1 1zsm
< 1zsIL

w

Figure 25: DA14583DEVKT-B_va part 1

EE= Rt

— Basic

User manual
CFR0012-00 Rev 2



RENESAS

UM-B-048

DA1458x Getting started with Development Kit

— Basic

T ® 7 gl
2]

V]

ulﬁ‘ VIOGRT N 200

B INAIOERSYIVO  Capu

AL (e T
s B
AR

pritiocd

HOLINANODIWIS

olelp

©

)

3

78

8

Mz

'F“&IF

,gﬁﬁ

=

15

g

P

U1SHL

§
:

on Tebbus 103 PeEeeR

o

YNYOaA
AR

momoa M

TIdOND

NBONG |——
EE]

EOI0aN
ZOIaA

NG

LOIaaN,

ZaNg | —4

ane 4
EE]

WNYOND |4
]

WLNAND

<0540
d0SHO
Was4a
WasHO

10X
N

CELNOX
TENIX

is1

OMSIOVELOAL

ATOMSEMIL
oIaMSSIL

WLNAaA
1N0aan

TBeovlr

MIQOA

w o8

12 40530 %1 H¥eE wm
=

||
1815 2|2

i

A BN

10 WOS3d %k zM/\(/an._

[
I
o M

e T
[tha

]

[

ik
FHING
Gl 1Nax _H_ _ ——
X
)

E]

wiesn

aNe
WLV

fObENL

VL0~
B85NA

SEOCHON @S NI
e

Fi:] 1SEN

i

]

]

4
]

3

]

]

oi |

Gl

JHOT O

Jsoo0an

wuaH
| &l

Il —
5 Elsan oLl #10 seem ar CEAE OOA

“EAgToan

en

1noa ZSj

D—zwwo—ﬂtmfﬁmm%

)

Figure 26: DA14583DEVKT-B_va part 2

26-Jan-2022

Revision 1.3

User manual

© 2022 Renesas Electronics

33 0f 60

CFR0012-00 Rev 2



26-Jan-2022

© 2022 Renesas Electronics

RENESAS

DA1458xDEVKT-B (321-04-A) schematic

34 of 60

Revision 1.3

Figure 27: DA1458xDEVKT-B_va part 1
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3.9 Configuring basic development kit-board by jumper settings

3.9.1 Configuring the DA14580/581 basic kit-board by jumper settings

Different functionalities are shown in Appendix A, and the jumper settings are displayed below.

POWER LED (P1_0)

Technology INTBAT LD
.“lntggechn&noga‘: Fo T

PO_4>T RxD
PO_5<T_TxD
PO_6>T _CTS
PO_7 <T_RTS

o ;!FNAA @
2 dooo 00| en T_TMS <>SWDIO
DA14580DEVKT-B y 0.00G o) an
‘ T _TCK>SW_CLK

Figure 29: DA14580/581 (Fabrication Default) UART boot settings (Tx PO_4 and Rx P0O_5)

POWER LED (P1_0)
@ Link chhnologycrliﬂ'BA; LD v (RSTH
SPI_MISO = P0_5
SPI_MOSI = PO_6

EEERE]
153

g PO_3 = SPI_CS
23] g2l PO_0 = SPI_Cl

BAT_SEL = SPI_SUP
T_TMS = SWDIO (P1_5)
T_TCK = SW_CLK (P1_4)

L

R oenag @71

<
e i

c o
o

J ‘

Lol
JEEEE

. 2 (0] O 00 O o
DA14580DEVKT-B 4 »0D00L G o™

Figure 30: DA14580/581Boot from external SPI memory

PO_4 (TxD) | — | (RxD)

PO_5 (RxD) | —— | (TxD)

UsB

PO_6 (RTS) | — | (CTS)

DA14580/581/583

PO_7 (CTS) | «—— | (RTS)

Figure 31: Data direction of UART within J4
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Pin 1.
Available on WLCSP - QFN40 - GFN48 VBAT_580 gnd
M RST gnd
) HEA P13 P12
VEAT_Z20 41 N P1_1 P10
Fi3 3 H : P0_2 PO_1
3 il 3 ; : PO_4 T_RxD
SIS0 P oo SPI-MISO - PO_5 T_TXD
1 mE——qn SPI-MOSI - PO_6 T_CTS
PI7 :; :: P0O_7 T_RTS
%:g i@ PO_3 SPI_CS
mﬁg ﬂ 322 P0_0 SPI_CLK
T_TMa kg = 25 BATT SEL SPI_SUPPLY
T_TCH il F |
T_TMS SWDIO (P1_5)
SW_CLK (P1_4)

Figure 32: DA14580/581 layout of headers J4 and J6

Example: when jumper J4 (27-28) is placed, connection T_CK = SW_CLK is made.

On this board only the Buck mode is used. A choice can be made between 3V3 (via USB) (J5 1-2) or
Vdd (via a coin cell) (J5 2-3). The battery (coin cell) is placed in the battery-socket on the back of the
PCB.

No battery is needed when running via the USB-mini-cable.

Note 1 The DA14580 is equipped with a QFN48 device and the DA14581 has a QFN40 die mounted.

3.9.2 Configuring the DA14583 basic kit-board by jumper settings
Different functionalities are shown in Appendix A, and the jumper settings are displayed below.
POWER LED (P1_0)

® i i,
m@ %Iy

By - PO_4>T_RxD

PLY

- PO_5<T_TxD
PO_4] -

0S| - PO_6>T CTS
0| - |

07| - 22 PO_7 <T_RTS

P 3| - 32

PO O} -

o)~ BATS <> SPI_SU

T_TMS <> SWDIO
T_TCK > SW_CLK

™| ~
TCK

Figure 33: (Fabrication Default) DA14583 UART boot settings (Tx PO_4 and Rx P0_5)
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PO_4 (TxD) | —— | (RxD)

PO_5 (RxD) | «—— | (TxD)

USB

PO_6 (RTS) | — | (CTS)

DA14580/581/583

PO_7 (CTS) | «—— | (RTS)

Figure 34: Data direction of UART within J4

Pin 1.

Ja gnd
HEADER 14X2

VBAT 580 RST gnd

RST 9 ; i P —— P13 P . = P12

13—1—01’ 5 6P—Fr 7 — PL1 P = P1_0

‘p‘g—z—ol_ 7 8 p—pr T PO_2 PO 2 P0_1

oz 99 W0 p—mg——— PO_4 PO_ = T_RxD

FOs 91 12 R RO PO_S ) S T_TXD

OE 913 14 RI0 T _TxD — =1 . WELT] -

S R CTS PO_6 PO_6| i Tt

T 917 18 _RTS P0_7 PO_T| - as T_RTS

o919 20p—=x P0_3 P3| - ! Ssld nc.

BAT_SELECTED 9 g %;s gi P—SpLsuPrLYy  Ray P23 P0_0 0 0} - 3 e
T_TMS B:g %5 25 p—onblo NP BATT SEL BATS J:E.?;l SPI_SUPPLY
T_TCK 27 B T_TMS é—fﬂ SWDIO (P1_5)

SW_CLK (P1_4)

-
-
o
=
X

Figure 35: DA14583 Layout of headers J4 and J6

Example: when jumper J4 (27-28) is placed, connection T_CK = SW_CLK is made.

On this board only the Buck mode is used. A choice can be made between 3V3 (via USB) (J5 1-2) or
Vdd (via a coin cell) (J5 2-3). The battery (coin cell) is placed in the battery-socket on the back of the
PCB.

No battery is needed when running via the USB-mini-cable.

Note 1 The DA14583 is equipped with a QFN40 device.
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3.9.3 Configuring the DA1458x basic kit-board by jumper settings

DA14585/6 signals are physically separated from the rest of PCB. Connectivity is enabled by
shorting specific pins on header J4.

Pin 1.

Available on WLCSP - QFN40 - GFN48 VBAT_580 gnd
M RST gnd
—_— HEALS P13 P12
m—a"':“ 1 2 P11 P10
P13 92 < P0_2 PO_1
i — 8
5 i S ; 13 PO_4 T_RxD
P m 12 SPI-MISO - PO_5 T_TxD
SF1_MIEO 1 'F'TI:E—E E :; SPI-MOSI - PO_6 T_CTS
= B
L " 1= PO_7 T_RTS
1 = P0_3 SPI CS
BT EEECTED Y = ’
A = P0_O SPI_CLK
T_TME E:g x % BATT SEL SPI_SUPPLY
T_TCH T 28

SWDIO (P1_5)
SW_CLK (P1_4)

Figure 36: DA1458x layout of headers J4 and J6

Example: when jumper J4 (27-28) is placed, connection T_CK = SW_CLK is made.

Please notice that the signals connected on the DA14585/6 SoC are located on the left pins row of
header J4, Figure 36.

Different functionalities are enabled with jumper settings.
UART connectivity is enabled by shorting header as presented in Figure 37 below:

UART connection between DA14585/6 and the MCU that provides communication over USB to a PC
is realized thru PO_4, PO_5 (for null mode), PO_06 and PO_7 (for full UART),

e *‘i!'s‘.'ég(gxgr.cun Y

PO_4>T RxD
PO_5<T_TxD
PO_6>T CTS
PO_7 <T_RTS
BATS <> SPI|_SUP
T_TMS <> SWDIO
T_TCK > SW_CLK

VNojoooc OL%

0 0J0OC0000CO0

Figure 37: DA1458x (Fabrication Default) UART boot settings (Tx PO_4 and Rx P0O_5)
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PO_4 (TxD) | —— | (RxD)

PO_5 (RxD) | «—— | (TxD)

USB

PO_6 (RTS) | —» | (CTS)

DA14580/581/
583/585/586

PO_7 (CTS) | «—— | (RTS)

Figure 38: Data direction of UART within J4

For DA14585, data flash through SPI connectivity is enabled with the jumper configuration which is
presented in Figure 39. Please notice that for DA14586, this configuration is meaningless and it
must be avoided. DA14586 SoC incorporates the flash internally.

POWER LED =,P1_0

.gvli”sﬂég(glgr com - -‘

-

)] e

wwRH

—SPI_MISO = P0_5

L SPI_MOSI = P0_6

. PO_3=SPI_CS

Pl
53255
o5
000

ojolooc oo

L PO_0=SPI_ClI
|

* BAT_SEL=SPI_SUP

EE
O
05000000

0
o)
0

ol

- T_TMS = SWDIO(P1_5)

®  during OTP | @

) 2 » 2 N
321-04-A : L ool RUEES T_TCK = SW_CLK(1_4)

Figure 39: DA1458x Boot from external SPI memory. It is valid for DA14580/1/5

Power configuration: DA14585/6 SoC is configured only in Buck mode on this development kit.
DA14585/6 system can be supplied either from 3V3 (via USB) (J5 1-2) or Vdd (via a coin cell) (J5 2-
3). The battery (coin cell) is placed in the battery-socket on the solder side of the PCB. No battery is
needed when running via the USB-mini-cable.
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3.10 Block diagram & downloading software

The DEVKT -Basic is equipped with, on the chip, SRAM (42k) and OTP (32k). Mounted on the board
is external SPI flash memory (2Mbit).

DCDC POWER &
32 kHz m rBUCK/BOOST e
l— MGNT. UNIT

BLUETOOTH SMART RADIO D
BASEBAND T TRANSCEIVER <I

2 [
RE| 3
88 g
o3 4
52 =
b3 1=}

m (2]

GPIO MULTIPLEXING

Figure 40: Block diagram with different memory locations

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 -> DA14580/581/583
e PC->UART -> DA14580/581/583 -> SPI (flash)
e PC ->UART -> DA14580/581/583 -> OTP

For the settings of the jumpers see Figure 29.
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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 Flash is not used for DA14586.

DC O
R RC R
KTAL KTAL EAIERHDCER) 16 Mz | 32 khx
31.TeE kHz 16 MHZ
LD
SYS RET

LINK LAYER

p—

FOWERICLOCK
Wan agement (PRL)}

GRI0 MULTIPLEXING

Figure 41: 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 CLl

e SPI (flash)
o SmartSnippets
o CLlI

Example: loading software (hex-file) by using SmartSnippets
e PC — UART — DA14585/586
e PC — UART — DA14585/586 — SPI (flash)
e PC — UART — DA14585/586 — OTP

For the settings of the jumpers see Figure 37.
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4  Using the demo kit

Follow these steps shown in Table 11 to easily create a working demo kit.

Table 11: Run an example on DA14580/581/583/585/586

4.1

Run an example on the DA14580/581/583/585/586

After you download the SDK at
www.dialog-
semiconductor.com/support

The source code example can be
found in the example directory
called “peripheral_examples\”.

1 Goto
projects\target_apps\peripheral_ex
amples\blinky\Keil_5

Double click “blinky.uvproj

peripheral_examples

| adc

| blinky

j i2c

. quadrature_decoder
. shared

. spi

| systick

. timer(

. timer2

L uart

| uart?_async
[@). peripheral_examples - Shortcut

Keil_5

. out
|| blinky.uvguix.ahogg
|| blinky.uvoptx

The development environment
2 should look like this when the
project is opened with Keil.

| [ blinky |
| |JLinkLog
4 | LinkSettings
Bc SOK\5.0.1.1 Ie I8 - WVision
File Edt View Project Flash Debug Penpherals Tools SWCS  Window  Hel
Sda a | " |&=® 1B tedon Has Qe S &= N
S EE e | 8] e BEIN R e ]

Projedt L3 ) maing
% Project biinky
23 BUNKY

<
@ user_periph_setup.c

Click on the “Target Options”
3 button

@A Rl =
$5 | sunky H d
ﬂ |:| miain.c
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’ﬂ Options for Target 'Cortex-MO SDK - Simulator’ g‘
Device | Target | Output | Lsting | User | C/Ge+ | Aam | Liker | Debug | Utives |
Generic CPU Data Base i
Vendor: ARM Sesiio s
B LTE Pack: |KnARm:m=x_DFPnu1
Tooiset: ARM URL:  hitp-//www keil. com/pack/
‘ H t] ‘ H b Search
4 Options for Target' — ‘Device R oG G A e
. . a ations. ficant
-screen should look like this. B4 ARM Cortex MO g
o e
@ %% ARM Cortex MO plus ,f;m‘mﬂ G
A Coter 13 e ooty A o e o prscosrt
(30 4 ortex
< i »
oK Cancel Defaults Help
™ Use Memory Layout from Target Dialog X/0 Base: l—
™ Make RW Sections Posttion Independent R/O Base: IW
I~ Make RO Sections Fosition Independert ;/WEase IW
[ Dont Search Standard Libraries -
¥ Report might fail Condtions as Emors discble Wamings: |
Scatterfiles (.sct) are used for
lecting memory areas.
selecting memory areas SCH%: [Futiies_and_startup binky.sct J Edit
5
Misc | i
controls 1N
Linker |-cpu Cotex-M0*o -
control  |library_type=microlib —strict —scatter ".\utilities_and_startup™blinky.sct”
stiing =
OK |  Cancel | Defauts | Help
scatter file selection in ‘Options for Target’
| Linker Debug | Utifties |
| & Use: [JLINK/JTRACE Cortex ] Setings |
Make sure “J-LINK/J-Trace
e v icati v i
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 Sutilities_and_startup*sysram.ini i
Click on “Settings” for next I S P e
screen. Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox
v Watch Windows
¥ Memory Display ¥ System Viewer
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Debug lecs I Fash Duwnluadl
J-Link / J-Trace Adapter SW Device
s “ . » SN:  [228201686 -
After clicking the “Settings”-button Device: | ILrkARMDE Iswa © 00OBBT1477  ARM CoreSight SW-DP I e |
7 above, make sure the SW Device pwo [veoo | [ veee Do
has been detected correctly. FW:  [I-Lnk ARM Lte V8 compiled .
y Port MEn(Clu-:kp fs:
swo - 2MHz - &) r
Dl ||| o | oo we| e

8 Click "OK” to save the settings. All settings have been saved properly now, and you can

continue to build the example.

Build the project by pressing “F7” | Lj |£| ﬂ | : ke |
9 key, or click the build button as
shown in following picture : BLIM

LOAD
+3

Project

Make sure you have a UART

- Go to the Windows Control Panel - Administrative Tools
connection between your PC and

->Computer Management = Device Manager = Ports 2>

10 a mother board, as shown in 6.1.5. ! ;
Check the “COM” number on you USB Serial Port # (connect or disconnect to see the COM
PC. port of that module)

Open the “Tera Term” serial

11 terminal on you PC.
) TCPAP myhost.example.com
History
Telnet 22
Open Tera Term and choose a @ 88H §5H2
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 ]
— i
File Edit § Setup [§Contrel  Window Help
erminal...
Window...
13 Choose Setup->Serial port to
configure the Baud rate etc.
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Port: COM26 - ok
Baud rate: 115200 -
Set “Baud rate” to 115200, "Data” e
’ Data: 8 bit - Cancel
to 8 bit, "Parity” to None, "Stop” to o I : ‘ l ‘
14 1 bit and “Flow control” to none. Parity: none v
Click OK. Now we have a properly Stop: 1bit - Help
configured UART terminal on our —
PC. Flow control: none A
Transmit delay
0 msecichar 0 msecfline
Go back to Kel| Project In the Debug | Peripherals Tools SVCS  Window  He
menu bar. select DEbUé- @am'stop Debug Session Ctrl=F!
15 >Start/Stop Debug Session. td 85 Reset CPU
= Run F5
EVALUATION MODE
A dialog window pops up, like the ! % Running with Code Size Limit: 32K
16 one on the right. Please click “OK”
Ok
=EES 3 | |
Press F5 key or click execution O . n | T TR |
button as shown in following FE ; | 0o O | w | E
17 picture, to start code execution. Registers o @ [
Reqgister | Walue |
’! COMS5:115200baud - Tera
Then you can see a b||nky File Edit Setup Control W
message on your UART terminal i
screen. That means you have LED OH=
successfully programmed and
18 started the blinky program on

DA14580/581 as well as
DA14585/586 Basic development
board.

=LED OFF=
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5 Power Management: measuring current

The design of this DA14580 and DA14581 DEVKT —Basic is made in such a way that the
microcontroller can be isolated completely from the rest of the board.

This is illustrated in the block diagram shown in Figure 42. Shown are the connections of the jumpers
J4, J5 and J6. For extra info see the electrical schematic in section 3.8.

SPI_SUPPLY

SPI_MISO
SPI_MOSI
SPI_CS
SPI_CLK
T_TMS
T_TCK
T_RXD
T_TXD
T_CTS

T_RTS

——{ee

——{ee

——{ee

vdd

Current Meter

VBAT

PO_5

—te e—— |~ P0_3
P+ P00
——P— swblo
— P sw_cik
— T Po_4
PO_7

GND

DA14580/581/585

Figure 42: Setup of DA14580/581/585 DEVKT — BASIC during power measurement

T_RXD
T_TXD
T_CTS

T_RTS

BATS
T_TMS

T_TCK

o

e ¢ o o o
®

e o

e o

e o

e o

e o

vdd

Current Meter

VBAT

PO_4

P0_5

PO_6

PO_7

n.c.

n.c.

?

SPI_SU

SWDIO

SW_CLK
GND

DA14583/586

Figure 43: Setup of DA14583/586 DEVKT — BASIC during power measurement
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Steps how to do the power measurements:

1.

o g kM w DN

7.

Connect the Current Meter to jumper J5.

Mount the jumpers needed for downloading the software.
Download the software.

Start the software.

Wait till software has reached ‘Deep Sleep’.

Dismount all the jumpers.
Now almost all the DA14580/581/583/585/586 pins are isolated and only the current meter
and GND are connected.

Read the current.

For additional info: see AN-B-015 DA14580/581 Supply current measurements. [12]
See chapter 4.4 Deep Sleep current measurement.

Web-link: http://support.dialog-semiconductor.com/system/files/AN-B-015_DA14580_Current_Measurement.pdf
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Appendix A Layout DA14580/581

PTag T L3V3 ket [T e o
connect A — :
.............. N e, —i GND2 |
S et A% PRS0 .
..................... - - o ] : DA14580 or
‘Led D1 A e T T S 1 | DA14581
_GND1 T
e . d -01-A s
R & Cdonsionwrs ™"
ledDa” 7 T 5
U5 memory | ; S N
Flash 2mbit | | 28P [iJa/J6 T
OTP programming i = header | e
voltage enable
Figure 44: A general overview of the DA14581 development board
Appendix B Connections of J10 and J11
QFN48 J10 ONONONONO)
QFN40 OO00O0
OO00O0
QFN48 J11 ..o
Figure 45: DA14580/581 Connection diagram of J10 and J11
Note 1 The QFN48 package is not available for the DA14581.
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Appendix C Layout DA14583

12 Tag ..3v3

.....................

connect ' — ,
i GND2 !
'_ = HTM """""""""""
® ml'"mskcgrgcecrhngtll:g?ls: Tae)
m@ RATTy 4
""""""""""" P0_2
PO_4 DA14583
PO_5
""""""""""" PO_6
_____________________ T3 PO_1
>, .4 PO_3
: ‘_. o P00
-£a01 - BATS
s > . M =
" -02- TCK|
K DA14582€VKT -8
18 28p | JA |
OTP programming header
voltage enable
Figure 46: A general overview of the DA14583 development board
Appendix D Connections of J10
OO0O0O0O0
J10 OO0O0O0OO0
QFN40
Figure 47: DA14583 Connection diagram of J10
User manual Revision 1.3 26-Jan-2022

CFR0012-00 Rev 2 50 of 60 © 2022 Renesas Electronics



sons LENESAS

DA1458x Getting started with Development Kit
— Basic

Appendix E Using the smart snippets CLI

All the information/syntaxes about the CLI can be found under the HELP tab in the SmartSnippets
GUI or by writing SmartSnippets —help in the CLI. In this example, it is assumed that the SPI
memory is using PO_0 as SCK, PO_3 as CS, P0_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 that has been loaded.
On the one hand, if the commands are going to be sent via UART, the following binary file must be
used:

® flash programmer.bin

On the other hand, if the commands are going to be sent via JTAG, the following binary file must be
used:

® Jjtag programmer.bin

Note 2  The files can be found in the SmartSnippets resources folder and must be to be downloaded into the
DA14580.

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’:

' - =y X
— - . o P Peslite
@g" » Computer » OS(C) » Program Fles » SemanSnippets » - .'Jt : o)
Organze v +8 Open Include in Kbrary » Share with » New folder d p w

Favorntes
Bl Deshtop s e

& Downloads e Open i
, Recent Places wngpts Open in new process t
1 Unanstall Opgn in new window b
§ Libraries m‘.‘.lflﬂ{ Open command window here l

* Documents . * logo 1-Zip n
bin te e 6/3/2014 300 PM Git It Here !

L el Git G |
¢ — = —————— = Gat Bach = —

Figure 48: Open the CLI of SmartSnippets

Finally, in order to write a value 0x1347 (example of a Bluetooth device address) at the address 0x93
for instance, the following command line can be written:

SmartSnippets.exe -type spi -chip DA14580-01 -jtag 228202458 -cmd write_field -offset 0x93 - data
1347 -firmware "D:\SmartSnippets\resources\jtag_programmer.bin"

The output should be:

Found SUD-DP with 1D 9x8BB11477

FPUnit: 4 code <(BP) szlots and 8 literal lots
Found Cortex-M8 »8p#, Little endian.

BTLE device DA145889 zelected.

Using default GPIO pin Id: P1_2.

Using default baudrate: 57688 Bd.
Burned 2 buytes to addrezs Bx808093.

Figure 49: SmartSnippets output
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Appendix F ‘Blinky’ Test software

/**

@file main.c
@orief Blinky example for DA14580/581 SDK

Copyright (C) 2012. Dialog Semiconductor Ltd, unpublished work. This computer
program includes Confidential, Proprietary Information and is a Trade Secret of
Dialog Semiconductor Ltd. All use, disclosure, and/or reproduction is prohibited
unless authorized in writing. All Rights Reserved.

<bluetooth. support@diasemi.com> and contributors.
Khkhkhkhkhkhkhkhkhkhkhhhkhhhkhhkhkhhkhkhkhkhhkhhkhkhhkhhkhhkhkhhkhhhkhkhkhhhkhhkhkrhkhkhkhkhkkhkxkkx

B T

*/
#include <stdio.h>
#include "global io.h"
#include "common uart.h"
#include "user periph setup.h"
#include "gpio.h"

#define LED OFF THRESHOLD 10000
#define LED ON THRESHOLD 400000

void system init (void);
void blinky test (void);

/‘k‘k

* @rief Main routine of the UART example

*

*/
int main (void)
{
system init();
periph init();
blinky test();
while(1);

/‘k*

* @brief System Initiialization
*

*

*/

void system init (void)

{
SetWordl6 (CLK AMBA REG, 0x00); // set clocks (hclk and pclk ) 16MHz
SetWordl6 (SET_FREEZE REG, FRZ WDOG) ; // stop watch dog
SetBits16(SYS CTRL REG,PAD LATCH EN,1); // open pads
SetBitsl6 (SYS CTRL REG, DEBUGGER ENABLE, 1) ; // open debugger
SetBitsl6 (PMU CTRL REG, PERIPH SIEEP,0); // exit peripheral power down

/‘k*

* @brief Blinky test fucntion
*

*

*/

void blinky test (void)
{
int i=0;
// Select function of the port P1.0 to pilot the LED
printf string("\n\r\n\r");
printf_string ("***************\n\r") ;
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printf string("* BLINKY DEMO *\n\r");
printf_string ("******‘k******‘k*\n\r") ;

while (1)

i++;
if (IED OFF THRESHOLD = i) {
GPIO SetActive( LED PORT, LED PIN);
printf string("\n\r *LED ON* ");
}
if (LED ON THRESHOLD = i) {
GPIO SetInactive (LED PORT, LED PIN);
printf string("\n\r *LED OFF* ");
}
if (i= 2*LED ON THRESHOLD) {
i=0;
}
}
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Appendix G 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 COM9 -2 S|

COM Port Mumber: ICDMQ v] [ Ok I

LISE Transfer Sizes ’ Cancel ]

Select lower settings to correct performance problems at low baud rates.

Select higher settings for faster performance.

Receive (Bytes):

Transmit (Bytes):

BM Options Mizcellaneous Options

Select lower settings to correct response problems. Serial Enumerator

Serial Printer

Latency Timer (msec): Cancel If Power Off

Event On Surprise Removal
Timeouts Set RTS On Close
Disable Modem Cirl At Startup

OoOOOE

Minimum Read Timeout {msec):

Minimurm Write Timeout (msec):

Figure 50: FTDI Latency Timer
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Appendix H DA1458xDEVKT-B hardware differences to DA14580,
DA14581 and DA14583 hardware versions

Table 12: DA1458xDEVKT-B differences to previous hardware versions

Differences DA1458xDEVKT-B Previous hardware versions: | Comments
DA1580DEVKT-B
DA14581DEVKT-B (228-01-A)
DA14583DEVKT-B (285-02-A)
U7, Flash MX25R2035, 2Mbits W25X20CL @ Provides better power
Memory consumption
U6, Mounted Not mounted Provides the capability to
NC7SZ04P5X software reset DA1458x
though debugger chip
VPP circuit enabled or disabled Always enabled DA14585/6 doesn’t need

by:

1. Not mounting the
whole VPP
generation circuitry
or

2. by mounting or not
resistor R37

external 6.8V voltage rall
(VPP).

(1) Flash is not existed on DA14583DEVKT-B
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Appendix | DA1458xDEVKT-B BOM modifications for supporting
DA1458x SoC family

DA1458xDEVKT-B with PCB number 321-04-A has been designed to support the whole DA1458x
family with package QFN40. (DA14580, DA14581, DA14583, DA14585, DA14586). User can
indicate which DA1458x SoC is used by checking the labels assembled on the board (PCBA). By
minor modifications on Bill of Materials (BOM), the options required for each chip are enabled. The
top-screen layer of the DA1458x Basic Kit PCB is shown in Figure 19

Table 13: DA1458x BOM modifications for enabling DA1458x family chips

Configuration
U1, R37 M R39 R40 C32 Flash type
(BLE (connected to | (connected to | (connected (connected to
processor) | VPP) P3_0) to P3 0) P3_0)
DA14580 0 Ohm Not Mount Not Mount Not Mount
DA14581 0 Ohm Not Mount Not Mount Not Mount
DA14583 0 Ohm Not Mount 0 Ohm 100 nF Not Mount
DA14585 Not Mount 0 Ohm Not Mount Not Mount
DA14586 Not Mount Not Mount 0 Ohm 100 nF Not Mount

(1) VPP circuitry is not needed to be populated for DA14585/6
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[ BAT LED
+ J9
I o
: USR R34
jlg ﬁO GND3
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Flash x| O T2
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Figure 51: Location of the components that enables various versions of DA1458x family

P22 T3 ==t
P2 3 18 | P2_2 SWi ¢
P> a 5 P2_3 SW_130139314
P2_5 32 | P24 :
P2 6 33 | P25 3/ o* T ml o
P27 36 | P26 - c30 T = j_ 2
P> 8 37 | P2_7 RST] NP_100nF 1.0uF —
P29 39 | P28 ; &
5 Eg—g VPP VDD
P30 R39 0 R37 "VYNP
DA14585_QFNA40 2 S =3 &
SPI_SUPPLY R40 N - Ut
5 3 3 £ 3
32 > T 0§ 8
17 | rsT N 5
—IKJP_’IOOHF SW CLK 26
SW_DIO 25 | SWE)%K
DA1458

Figure 52: Configuration components for enabling the various versions of DA1458x family.
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6 Web-Links

e Support Dialog Semiconductors e.g. datasheets and software:
http://support.dialog-semiconductor.com/resources#tools

e SmartBond DA14580:
http://www.dialog-semiconductor.com/products/bluetooth-smart/smartbond-dal14580

e datasheet DA14580:
http://support.dialog-semiconductor.com

e SmartBond Reference Designs
http://www.dialog-semiconductor.com/products/bluetooth-smart/smartbond-reference-designs
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Revision history

Revision Date Description

1.3 26-01-2022 Update logo, disclaimer, copyright.

1.2 22-06-2017 Update for DA14585/586 and SDK 6

1.1 20-10-2015 Minor updates in Keil Installation instructions.
1.0 27-08-2015 Initial version for DA1458x family with SDK 5.
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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 complies to European Directive 2001/95/EC and from 2 January 2013 onwards to European Directive 2011/65/EU
concerning Restriction of Hazardous Substances (ROHS/RoHS?2).

Dialog Semiconductor’s statement on RoHS can be found on the customer portal https://support.diasemi.com/. RoHS certificates from our
suppliers are available on request.
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