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Tutorial

Starting a Project
For the DA1468x SoC

Abstract

This tutorial should be used as a reference guide to gain a deeper understanding of the DA1468x family of
devices. As such, it covers a broad range of topics including a brief discussion on the software tools and the
usage of the most common hardware blocks of the device. Furthermore, it covers a number of sections
containing in depth software analysis of the fundamental code found on every sample application.
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1 Introduction

1.1 Before We Start

Before we start you need to:

. Install the latest SmartSnippets Studio

. Download the latest SDK for the DA1468x platforms

These can be downloaded from the Dialog Semiconductor support portal.
For this tutorial, either a Pro or Basic Development kit is required.

The key goals of this tutorial are to:

. Start working with a customized project

. Analyze the key points of the code structure

. Prepare both hardware and software to run a demonstration code example

2 Creating a New Project

This section describes how to import a project containing source code and start working with a
custom one. There are two ways to start working with a custom project, either import an existing
sample design and make all the necessary changes after copying it or build a new one from the
scratch. Since the latter is time consuming and out of the scope of this tutorial, only the first process
is demonstrated.

2.1 Importing a Project
To import a project:

1. On the SmartSnippets Welcome page, click Browse (1.1) in the SOFTWARE RESOURCES
section.
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File Edit Navigate Search Project Run Window Help

HeBRE &% @vQvHy Hvilvtaevoy Quick Access |a§|%C/C++
0 @Welcome = = B
Don't know your device number? Click here for more information -

IDE SmartSnippets Toolbox Segger Ozone M
API DOCUMENTATION SOFTWARE RESOURCES PRODUCT DOCUMENTATION
1.1 Import test projects in workspace DA14680
DA14681
(o
FORUMS FIND YOUR PARTNER
SmartBond Forums SmartBond Partner Ecosystem

Figure 1: Open Project Browser

2. In the pop-up window, click OK (2.1) as your current workspace folder should be automatically
selected. If this is not the case, you must explicitly select it.

Browse For l;older

Select root directory of the projects to import

> g Desktop o
» g Downloads =
> | eclipse

| eclipse-warkspace

>
|

| Favorites -

1 |

Folder:  DA1468x_DA1S0c¢_SDK_1.0.10.1072

[ Make New Folder l

Figure 2: Select SDK Folder

3. The final step is to select the preferred project(s) to import. By default all projects are selected.
The simplest way to continue is to:

1. Click Deselect All (3.1).

2. Select the desired projects by clicking on the respective tick boxes (3.2).
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3. Click Finish (3.3).

Now you are ready to start working with the project.

- r
@ Import ‘f,,@,,, X, |
Import Projects B
() Some projects cannot be imported because they already exist in the workspace -
@ Select root directory:  C\Users\ikaracha\Documents\DA1468x-10-10-107,
(© Select archive file: v Browse..
Projects: 351
[ |pnes (C\Users\ikaracha\Documents\DA1468x-10-10-1072\DA1468x D 4 [ Select All I
[ pin2image (C:\Users\ikaracha\Documents\DAl468x-10-10-1072\DA1£‘ =
D | DeselectAll
3.2 D Refresh
: D ble_external_host (C:\Users\ikaracha\Documents\DA1468x-10-10-107z
] ple_mutti_link (C:\Users\ikaracha\Documents\DA1468x-10-10-1072\D#
D ble_suota_client (C:\Users\ikaracha\Documents\DA1468x-10-10-1072\
gwle suota loader (CAUsers\ikaracha\Documents\DA1468x-10-10-1072
T 11l | »

Options

["] Search for nested projects

["] Copy projects into workspace

["] Hide projects that already exist in the workspace
Working sets

["] Add project to working sets

Working sets: v Select...

3.3

Figure 3: Project Selection

2.2 Configuring the Workspace
The SEGGER J-Link drivers must be correctly installed in SmartSnippets ™ Studio. To check this:

1. Click Window > Preferences.

1.1

Project Run [ Window ﬂ Help

gv et [ New Window
Editor 4
Hide Toolbar

BS ¥

Show View 4
Perspective 4

Navigation 4

1.2 Preferences

Figure 4: Configure SEGGER J-Link Tool Chain
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2. Inthe displayed window, go to Run/Debug > SEGGER J-Link and, in the Folder section, click
Browse.... Browse for the J-Link drivers (normally found under C:\Program Files (x86)).

© v S i

I | SEGGER J-Link Py vy
Hel -
[ne p" Und Configure the location where SEGGER J-Link is installed. The values are not
P;E)a Update stored as regular preferences, but as variables (see String Substitution).
ev
ReST Editor ~[7] | Afterinstalling SEGGER updates, restart Eclipse for the defaults to be
|| Run/Debug re-evaluated and use the Restore Defaults button to configure the new
= -Console. location.
External Tools Executable: JLinkGDBServerCL.exe

> Lauching Folder  C\Program Files (x86)\SEGGER\ILink V512f

Peripherals views

Perspectives ‘ 2 3
2.2 || | SEGGERJ-Link | = ;
R Ozone

SEGGER SystemVier
String Substitution
View Management
l  View Performance

Team

Terminal =)

< i ) [Restore Defaults] [ Apply l
@ [ ok ][ cance |

Figure 5: Second Step to Configure the Workspace

The same procedure should be carried out for SEGGER Ozone and SystemView. If one of these
tools is not already installed then you need to download it from SEGGER's official web site.

2.3 Copying a Demo Project

As mentioned in previous section, there are two phases to start working with a custom project. The
first stage is to import a demo project from Dialog's SDK and the second is to copy it and make all
the required changes. The recommended way to copy sample code is:

1. Right-click on the imported sample code folder and select Copy.
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1.1 E 5 &}:9 freerto_(‘- rnfarnnfii
» ¥ Bina New z
b @ Incly Go Into
b & conf Open in New Window
» & DAl Show In 1.2 >
b G MISG---
b So sdk |1 CODY
b B St [ Paste
' | ®& Delete
v 48 mair
i Move...
= jlink]
Rename...
= mak
Read &a Import...
p & scripts g  Export..
Build Project
Clean Project

Figure 6: First Step to Copy a Project

2. Right-click on a blank area (in the Project Explorer) and select Paste. In the Copy Project
window, enter a Project name (2.1) and uncheck Use default location (2.2). Browse... for a
location to store the new project (2.3).

Project name: |

i["]iUse default location

R e
Location: Browse... !
____________ 4
Project location directory must be specified 2.3
@ 24 OK [ Cancel ]

Figure 7: Second Step to Copy a Project

3. In the Browse For Folder window, select the location where the new project will be stored
(3.1). It is recommended to select one of the folders under which the various sample codes are
stored in the SDK (for example, <sdk_folder>/projects/dk_apps/<imported project_location>).
Create a new folder by clicking on Make New Folder (3.2) and entering a folder name (3.3).
Click OK (3.4).
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Browse For Folder u

Select the location directory.

> J. doc =
4 | projects
4 | dk_apps

> | ble_profiles
4 | demos
> ). ble_adv
> | ble_external_host

> . ble_multi_link

> | peripherals demo -

- MNew folder
Folder: 34
3.2 [_ox [ conen

Figure 8: Third Step to Copy a Project

4. Click OK in the Copy Project window (2.4). The newly copied project will be displayed in
Project Explorer below the imported project.

Note: The new project must remain at the same hierarchical depth as the source project as
some of the environment variables rely on the relative path. If the user fails to keep the depth
consistent, the project will fail to compile.

2.4 Adding a New Folder/File to the Project

1. To add a new folder to your project, select File > New > Folder.

) C/C++ - ble_a \ ain.c - SmartSnippe! 5.3.91¢
1.1 [ File | Edit Source Refactor Navigate Search Project Run Window Help
New Alt+Shift+N || B Makefile Project with Existing Code
Open File... 1.2 5 C++ Project
I ) o €1 CProject
S ot ™ Project..
Close All Ctrl+Shift+W
[5 Convert to a C/C++ Project (Adds C/C++ Nature)
Save Ctri+S |89 Source Folder
Save As... % Folder
Save All Ctrl+Shift+S Lcif Source File 1_3
Revert [ Header File

Figure 9: Select New Folder Menu

2. Inthe New Folder window, select the path under which the new folder will be added (2.1), enter
the Folder name (2.2), and click Finish (2.3). The new folder will be displayed.
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@ New Folder

Folder

Create a new folder resource.

Enter or select the parent folder: v

ble_adv

B oo
4 5 ble_adv
= settings
& config 2.1
I = DA14681-01-Release_QSPI
(i misc
T Tn 3ak
g startup
i &5 ble_adv_iBeacon_vl
» 5 ble_adv_vl
» 5 ble_central

2.2

| »

Folder name: New Folder

|

2.3

l

Finish

I

[

Cancel

Figure 10: Select Parent Folder, Input New Name

3. Use the same procedure to define new source and header files (at step 1.3 select either
Source File or Header File respectively, instead of selecting Folder). In this case, the
preferred names (step 2.2) should end with a .c or .h suffix respectively (for example, source.c

or header.h).

4.  Every newly created folder must be placed inside the project's path, in a folder that is in the
compiler's include path. To do this, select Project > Properties > C/C++ Build > Settings > Tool
Settings > Cross ARM C Compiler > Includes and click on the Add... icon (4.6).
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| type filter text Settings Gvdvey
» Resource )
Builders =
4.1 | 4 C/C++ Build | Configuration: IDA14531'01'R8|€'3$€.Q591 [ Active ] '] IManage Conﬁgurations...l
Build Variables 4.3
Environment 7
Logqing | ® Tool Settings | ¥ Toolchains | Ml Devices | . Build Steps | "' Build Artifact | b Binary Parsers| @ ¢ « | * |
4'2| Settings _ (£ Target Processor Include paths (-) 4.6 3 85l &l (B
122:3(:;:5Edlt0r (2 Optimization “${workspace_loc;/${ProjName}/sdk/ble/config}” -

» CfC++ General
Project References

(2 Warnings
(2 Debugging
4 8 Cross ARM GNU Assembler

"${workspace_loc;/${ProjName}/sdk/ble/include/adapter)
"${workspace_loc;/${ProjName}/sdk/ble/include/managei

{
"${workspace_loc;/${ProjName}/sdk/ble/include}” |

{ =

{ L
"${workspace_loc;/${ProjName}/sdk/ble/src/stack/config)
{
{
{
{

Run/Debug Settings ¢ Preprocessor L
& Includes "${workspace_loc;/${ProjName}/sdk/ble/src/stack/ip/ble/
X "${workspace_loc,/${ProjName}/sdk/ble/src/stack/ip/ble/
(2 Warnings "${workspace_loc;/${ProjName}/sdk/ble/src/stack/ip/ble/
(2 Miscellaneous "${workspace_loc:/${ProjName}/sdk/ble/src/stack/ip/ble/
4§ Cross ARM C Compiler "${workspace_loc,/${ProjName}/sdk/ble/src/stack/ip/ble/
(% Preprocessor "${workspace_loc:/${ProjName}/sdk/ble/src/stack/ip/ble/
(& Includes ‘ 45 “${workspace_loc:/${ProjName}/sdk/ble/src/stack/ip/ble/
Stimization "${workspace_loc:/${ProjName}/sdk/ble/src/stack/ip/ble/
e . “${workspace_loc;/${ProjName}/sdk/ble/src/stack/ip/ble/ ¥
(% Warnings <l = | ’
(# Miscellaneous : &
® 4.7 I OK i Cancel

Figure 11: Add the New Folder to the Include Search Path

5. Inthe Add directory path window, click Workspace... (5.1) and specify the path of the newly
created folder/file. It will be displayed in the Directory section. Click OK (5.2) and then click OK
in the previously opened window (4.7).

Directory:

5.1

5.2

Workspace... H File system...

Figure 12: Input New Folder Name
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3 Analyzing the Key Points of a Sample Code

This section covers the fundamental code structure found in every demonstration application

included in Dialog's SDK. All applications are implemented as FreeRTOS tasks that are created
under the system_init() function.

3.1 Clock and Power Manager

The clock manager is part of the clock and power manager (CPM) and it;

. Controls the system level clocks. The divider of each hardware resource is responsible to
control the clock settings for the resource. In this context, the CPM controls the system clock
which is illustrated with green line (sys_clk) in Figure 13, the AHB and APB clocks which are
the blue lines at the top of the figure, and the low power clock which is the black line (Ip_clk).

. Handles requests to switch to another clock configuration (cm_sys_clk_set()). A request may be
denied if this switch affects a hardware resource that is active (for example, a hardware timer).

. Offers the application tasks the ability to switch to another clock configuration during runtime, if
possible. The low power clock cannot be changed during runtime.

PCLK Div = ﬁl

lp_clk

APB Interfaces

HCLK_Di I_- i _
— HCIK Dv | 1 —
B

Crypto

sys_clk

Timer0/1

Keyb Scan
SPI/12C
ADC, PCM/128

1 Timer 2

IR Gen, Quad
UART Breath

_D_‘— BLE Core

{ Coex/D-PHY

Analog PHY
DCDC and BOD

Figure 13: The Clock Tree Diagram for the DA1468x Family of Devices

WA/

1
*dlvn clk

XTAL 16M/32M

E

SmartBond ™ DA1468x SDK abstracts the complexity of the clock tree from the applications by
offering a unified API for clock control. The details of the API are highlighted in Table 1
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Table 1: Dialog's API for Clock Control

Function name

Description

bool cm_sys_clk_set(sys_clk_t type)

Sets the system clock. The available options are: RC16,
XTAL16M (or XTAL32M), PLL48, and PLL96. The low
power clock cannot be set as the system clock.

bool cm_cpu_clk_set(cpu_clk_t clk)

Sets the system clock and the AHB divisor such that the
requested clock frequency is achieved.

\éz:da b_set_clock_divider(apb_div._t Sets the clock divisor for the APB clock. The actual
div)_ pb_set - po_aIv_ frequency depends on the system clock used.
bool

cm_ahb_set clock_divider(ahb_div_t
div)

Sets the clock divisor for the AHB clock. The actual
frequency depends on the system clock used.

_getand _fromISR

Variants of the above _set functions.

void cm_Ip_clk_init(void)

Initializes the Low Power clock.

bool cm_lIp_clk_is_avail(void)

Checks if the Low Power clock is available.

void cm_clk_init_low_level(void)

Executes clock initialization after power-up.

void cm_sys_clk_init(sys_clk_t type)

Executes clock initialization after the OS has started.

3.2 The Key Points of the Main Function

The main() function is the basic routine of every source code and is responsible for the following
actions:

cm_clk_init_low_level()

Create system_init OS task

vTaskStartScheduler()

Figure 14: SW FSM of main() Function

1. The cm_clk _init_low level function must be called before any other configuration related to
system clocks. It is the lowest level function. More specifically, it switches to the internal 16MHz
RC oscillator (RC16M), restarts the external 16 MHz crystal (XTAL16M) and may wait for it to
settle. It also sets the DIVN clock divider which provides the 16 MHz clock source to various
hardware blocks of the device, regardless of the system clock source. It then sets up the low
power clock, according to the value of the dg configUSE LP CLK macro in the
config/custom_config_gspi.h header file. This function must be called only once, before the
freeRTOS scheduler is started.
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Note: One case where the system does not wait for the settling of the XTAL16M, is when both
the external 32kHz crystal is selected as low power clock (LP_CLK_32768) and it has explicitly
defined not to wait for the settling of the crystal, that is, pm_set_wakeup_mode(false). The
hardware blocks that require the XTAL16M to properly work are the BLE, USB and the UART
peripheral.

2. The next step is to create the task named system_init that is responsible for initializing the
system. In this FreeRTOS task all the application tasks should be declared as well.

3.  After creating all the required FreeRTOS tasks, it's time to start running the scheduler which is
responsible for controlling and executing all the previous defined tasks, according to their
priorities.

3.3 The Key Points of the System Initialization Function

1. All the system clocks should be initialised according to the target application needs. In specific,
the system clock, low power clock source, clock divider for the AMBA peripheral bus clock
(APB) and AMBA high speed bus (AHB) are set.

Code Snippet:

/*

* Prepare clocks. Note: cm_cpu_clk_set() and cm_sys_clk_set() can only be called from a
* task since they will suspend the task until the XTAL16M has settled and the PLL maybe
* locked.

*/

cm_sys_clk_init(sysclk_XTAL16M); // Set the system clock
cm_apb_set_clock_divider(apb_divl); // Set divider for the APB bus
cm_ahb_set_clock_divider(ahb_divl); // Set divider for the AHB bus

cm_Ip_clk_init(); // Set the clock source of the low power clock

Note: The function which sets the low power clock does not have any input parameters. The
desired clock source must be defined using the macro dg_configUSE_LP_CLK, preferably set
in the /config/custom_config_qgspi.h header file. The valid values this macro can accept is:
LP_CLK_RCX (internal RC oscillator), LP_CLK 32768 (external 32 kHz crystal) or
LP_LCK_32000 (external clock pulses). By default all code examples found in Dialog's SDK
use the external crystal 32 kHz as the LP clock, that is, #define dg_configUSE_LP_CLK
LP_CLK _32768. Table 2 contains the system clock source enumerated type values.

Table 2: System Clock Types

Enumeration name | Value Description

sysclk_ RC16 0 Sets the internal RC oscillator of 16 MHz as the source clock.

sysclk_XTAL16M Sets the external crystal of 16 MHz as the source clock.

1
sysclk_XTAL32M 2 Sets the external crystal of 32 MHz as the source clock.
3

sysclk_PLL48 Sets the PLL block at 48 MHz as the source clock.

14 of 28 © 2018 Dialog Semiconductor
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sysclk_PLL96 6 Sets the PLL block at 96 MHz as the source clock.

sysclk_LP 255 Sets the low power clock as the source clock.

Note: If the external 32kHz crystal is selected as low power clock, the system is prevented
from entering sleep for approximately 8 seconds after a HW reset (cold boot). This delay
ensures the external crystal is settled before using it as a low power clock for the system.
After that time delay, the device can enter a sleep mode. The low power clock (LP) is used
during the device sleep. Also note that sysclk_LP cannot be used as system clock source.

2. The next step is the initialization of the device's peripherals used in the project, for example, the
pins multiplexing for the UART interface. The state configurations are not retained during sleep
and have to be restored at wake up. All device configurations should be placed in
prvSetupHardware function. In this function pm_system_init routine is called as well. This
function performs the actual device's pin initialization after a power-up and a wake-up cycle.

3. The next step is the selection of the sleep mode. Please note that the recommended sleep
mode for all applications is the extended sleep mode.

Code Snippet:

/* Set the desired sleep mode */

pm_set_wakeup_mode(true); / If the input parameter is set to "true” then the device waits until
IIXTAL16M is settled.

pm_set_sleep_mode(pm_mode_extended_sleep);

Note: After wake-up, the system runs using the internal 16 MHz (RC16) clock oscillator. The
clock manager (CM) switches back to the last system clock configuration (before sleep) and
the FreeRTOS resumes its tasks either immediately or after the external 16MHz crystal
(XTAL16M) has settled. This procedure is transparent to the application tasks. The CPM
unblocks any task that has been blocked, waiting for the high precision clock (external crystal
16 MHz). The hardware blocks of the device that require the XTAL16M to properly work are the
Bluetooth (BLE), USB and the UART peripheral.
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Figure 15: Possible Device's States

4.  After all the mandatory configurations, all the application tasks that will be executed by the
FreeRTOS scheduler should be declared.

Note: The last code line of system_init task is OS_TASK_DELETE(
OS_GET_CURRENT_TASK() ) for deleting the task itself. This is done in order to release
valuable system resources. After all, the initialization of the system only needs to be done
once at beginning of the device's start.

4 Running The Demonstration Example

This section describes the steps required to prepare the Pro DevKit and other tools to successfully
run an example code that is based on freertos_retarget sample code found in the SDK
(demonstrates using the UART functionality).

To make things more interesting, let's give some extra functionality to the device making the LED D2
on Pro DevKit to toggle after pressing a push button. The Wakeup controller can be programmed to
wake up the DA1468x family of devices from a power-down mode after a pre-programmed number of
GPIO events. In summary, this module consists of an event counter and a timer that counts every 1
ms. If the event counter reaches its pre-defined value, the counter is reset and an interrupt is
generated. Each of the GPIO inputs can be selected to generate an interrupt event. As far as the
timer is concerned, this hardware block can add a delay until an event (Key Hit) is being considered
valid. This feature works as follow: upon an event the timer starts counting-down from its pre-defined
value and, if it reaches zero and the Key hit is still valid, then the event counter is incremented. This
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feature is useful when using mechanical parts to trigger the controller by eliminating debouncing
issues.

RST

key hit =1
timer = DEBOUNCE

key_hit =0 and
timer=20

key hit=0

KEY -

PRESSED _
key hit =1 KEY - <oy hit = 1 and timer not O

C/ RELEASE fimer = 0
event_count = event_count + 1

Figure 16: Event Counter State Machine for the Wake-Up Interrupt Generator

Note: The event counter is edge sensitive. After detecting an active edge, a reverse edge must
be detected first before it goes back to the IDLE state and from there starts waiting for a new
active edge.

Note: The Wakeup controller can be used even when the system is set to always active.

There are two main methods to verify the correct behavior of the demonstrated code. The first
method is to use a Serial Terminal and the second is to use the SmartSnippets Toolbox.

4.1 Verifying with a Serial Terminal

1. Establish a connection between the target device and your PC through the USB2(DBG) port of
the motherboard. This port is used both for powering and communicating to the DA1468x SoC.
For this tutorial a Pro DevKit is used. Ensure the jumper settings are set as displayed in the
following figure:

17 of 28 © 2018 Dialog Semiconductor



dialog

For the DA1468x SoC SEMICONDUCTOR

Starting a Project

dialog
- - --‘;li':l.oﬂ‘fﬂl»’ﬂi l ¥
O '—‘l l_.’_j_ Daughterboard 5

c;%—n:—'PJ 0" . -
R T ) o ! 4 -
L < N T 6 _;:;;;

1 o ng P3-2 . . b =
B o™ P33 - R0 o
oY i ’-"_U

- u.

USBL(CHG) ¢ N B B

¢dialog @
DA14681-ATDB T%
1546_00046 [3!_

‘ :
- dbgRSTn~
@ VIR
- -
.r—‘_'

amil]

GENERAL PURPOSE LED

r—-———————"""™>"™"——=—"—~—F"~>—"F"~—"=—=—"®>"F/——"™—— =T
| TP24
| GPLED
LH
| ?
I . bz 2 ‘ R& ‘Js
1 == - P15
| 4 S
| LD TETK-KIM2-24-Z 330 &
I AN
| R131 5.8k
| =+
|
|
|

K1 - Ja
@ ST o o P16

|
|
|
|
|
| | Bl
I L 1.00k &
|
|
|
|

Figure 18: General Purpose LED and BUTTON Schematics

Table 3: DA1468x Pin Assignment of the General Purpose LED and BUTTON

DA1468x Pin Name Signal Name Multiplexed with Functions
P15 RTS D2 LED, through J5
P1 6 CTS K1 push button, through jumper J8
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2. Import and then make a copy of the freertos_retarget sample code found in the SDK of the
DA1468x family of devices.

Note: It is essential to import the folder named scripts to perform various operations
(including building, debugging, and downloading)

3. In the target application, add/modify all the required code blocks as illustrated in the Code
Overview section.

4. Build the project either in Debug_QSPI or Release_QSPI mode and burn the generated image
to the chip.

5. Press the K2 button on Pro DevKit to start the chip executing its firmware.

6. Select a serial console and open it. In this tutorial we have selected Tera Term which is a free
and easy-to-use serial terminal. Follow the steps in the following figures to successfully
establish a connection via the USB port. If you connect the device it is automatically displayed
as an option (2).

) TCPIP Host: |myhost.example.com

History
Service: () Telnet JGR gunss [
2 SSH SSH version: |SSH2 v
Other
Protocol: |UNSPEC ~
1 2
@ Serial Port: [COMEIO: USB Serial Port (COM30) ']

[ Cancel ] [ Help ]

Figure 19: Select the Serial Port to which the Development Kit is Connected
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In the displayed window, select the UART parameters:

r4
Port: 1 |lcoman  ~|

Baud rate: 115200 v

Data: B bit - Cancel

0K |

Parity: [none A \
Stop: 1 bit -| Help
Flow control: none v

Transmit delay

0 msecichar 0 mseciline

Figure 20: Configure the Serial Port with the Correct Settings

After successfully setting the serial port you should see the special character '# displayed on the
console.

_ -
Y. COM30 - Tera Term VT
e S S—

Setup Co;t;ol Window Help

- g
E————
sl

1 »

Figure 21: The Special Character '# is Displayed on the Screen

7. Press and release the K1 button on Pro DevKit three times. LED D2 on Pro DevKit should be
turned on. For as long as LED D2 is active, the device is not allowed to enter sleep. Press and
release the K1 button on Pro DevKit three times again. LED D2 should be turned off and the

device should enter sleep.

Note: The number of events required for the led to toggle is configured through
hw_wkup_set_counter_threshold APl in init_wkup routine.
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4.2

Verifying with SmartSnippets Toolbox

1. With the system up and running, open the SmartSnippets Toolbox and execute the following

steps:

a. (Optional) Select New to create a new project (1). In the New Project window, enter a
name for the project (2). This step is optional if a project has already been created.

b.  Choose an available project (4).

c. Choose a communication interface (3) and a port (5).

d. Select the family of devices to use (6).

e.  Open the selected project (7).

@ SsmartSnippets Toolbox v5.0.6.2196 - Project and Virtual COM port

Please select a project from the list:

4

Please select the COM Port or JTAG Serial #:
(® UART/SPI () UART only () JTAG () Hybrid

Power Profiler activated

Please select the chip version:

Bold entry marks the chip lastly detected on the |
selected JTAG

|Demo

y4

’ (L] UART PORT: COM1% - SPI PORT: COM16

(] DA14583-01 0
([] DA14585-00 |
(] DA14586-00
(L] DA14680-01 6
) DA14681-01
(] DA14682-00
(] DA14683-00
[_J DA1469x-00

—

|«

| ouen ||| Edit | | Detete || New |

| Refresh | | Detect |

Support Pack | Using all bundled support packs. Chips from all families are listed.

Cannot see my board?

i
o
E

Project Name: “

Project Description:

©® New Project

2

* Up to 30 characters long (no special chars), must be unique

Figure 22: Opening a Project in the SmartSnippets Toolbox

2. Start power profile monitoring:

a. Switch to the Power Profiler window (1).
b. Initialize Power Profiler (2).

c.  Start Power Profiler (3).
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" é‘ ﬁ £ w ji; . g @

Booter Power oTP QsPI QsPI QSPI Partition Terminal RFMaster Log
Profiler Programmer Programmer NVPARANMS Table
1 Tools

Initialize " | ﬁ Config

Figure 23: Initializing Power Profiler

3. Press the K2 button on Pro Dev Kit to reset the device. It should enter sleep approximately 8
seconds after a power-up event.

E: 251,1168 wJ - AC: 14565,9424 uC - lsy: 1,7491 mA . Ipk: 5,9326 mA

<

.

-~
<
<
3
@
=
&
¢

At: 83275534 ms /|Al: 08866 mA |

Devige is switched on
Device enters sleep

Figure 24: Verifying the Correct Functionality of the Device before and after Entering Sleep

After the passage of 8 seconds the device should wake up every 200ms (LED D2 is turned off).

AE: 88,5912 uJ - AC: 298637 uC - kv: 0,1497 mA - Ipk: 53,6755 mA

g £ oL N g
5 a2 & f

Current (mA)

Figure 25: Verifying the Correct Functionality of the Device between Wake-Ups
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Press and release the K1 button on Pro DevKit three times. Verify the increased power consumption
while the device is in active mode (LED D2 on).

LEDD2OFF ~ [EDD2ON

Figure 26: Verifying the Power Consumption while in Active and Sleep Mode

5 Code Overview

This section contains the code blocks needed to successfully execute this tutorial.

5.1 Header Files

In main.c, add the following header file:

#include "hw_wkup.h"

5.2 System Init Code

In main.c, replace system_init() with the following code:

static void system_init( void *pvParameters )

{
OS_TASK task_h = NULL;

#if defined CONFIG_RETARGET
extern void retarget_init(void);
#endif
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*is locked.

*
cm_sys_clk_init(sysclk_XTAL16M);
cm_apb_set_clock_divider(apb_div1);
cm_ahb_set_clock_divider(ahb_div1);
cm_Ip_clk_init();

/* Prepare the hardware to run this demo. */
prvSetupHardware();

[* init resources */
resource_init();

#if defined CONFIG_RETARGET
retarget_init();
#endif

/* Set the desired sleep mode. */
pm_set_wakeup_mode(true);

pm_set_sleep_mode(pm_mode_extended_sleep);

[* Start main task here (text menu available via UART1 to control application) */

OS_TASK_CREATE( "Template”, [* The text name assigned to the task; for
debug only, not used by the kernel. */
prvTemplateTask, [* The function that implements the task. */
NULL, I* The parameter passed to the task. */

200 * OS_STACK_WORD_SIZE, /* The number of bytes to allocate to the
stack of the task. */
mainTEMPLATE_TASK_PRIORITY, /* The priority assigned to the task. */
task_h); [* The task handle. */
OS_ASSERT(task_h);

I* The work of the Sysinit task is done */
OS_TASK_DELETE( xHandle );

5.3 Wake-Up Timer Code

In main.c, after system _init(), add the following code for handling external events via the wake-up
controller:

PRIVILEGED_DATA volatile bool pin_status_flag = 0;

/* Callback function to be called after an interrupt is generated, that is, when event counter reaches
configured value. */
void wkup_cb(void)
{

/* This function must be called by any user-specified interrupt callback, to clear the interrupt flag.
*

hw_wkup_reset_interrupt();
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/* Toggle the LED D2 on the Pro DevKit */
hw_gpio_toggle(HW_GPIO_PORT_1, HW_GPIO_PIN_5);

[* Toggle the value of the flag indicating the status of the LED before entering sleep */
pin_status_flag "= 1;

}

/* Function which makes all the necessary initializations for the wake-up controller. */
static void init_wkup(void)

{

* This function must be called first and is responsible for the initialization of the hardware block
*/

hw_wkup_init(NULL);

/~k

* Configure the pin(s) that can trigger the device to wake-up while in sleep mode. The last input
parameter

* determines the triggering edge of the pulse (event)

*/

hw_wkup_configure_pin(HW_GPIO_PORT_1, HW_GPIO_PIN_8, true,
HW_WKUP_PIN_STATE_LOW);

/~k

* This function defines a delay between the time a trigger event will be presented and the time
the controller

* will take this event into consideration.

* Setting debounce time to 0 disables hardware debouncing. Maximum debounce time is 63
ms.

*/

hw_wkup_set_debounce_time(10);

#if dg_configBLACK_ORCA _IC_REV == BLACK_ORCA IC_REV_A /I Check if the chip is either
//DA14680 or 81

/~k

* Set threshold for event counter. Interrupt is generated after the event counter reaches the
configured value.

* This function is only supported in DA14680/1 chips.

*

hw_wkup_set_counter_threshold(3);
#endif

/* Register interrupt handler. */

hw_wkup_register_interrupt(wkup_cb, 1);

Note: If the variable named pin_status_flag is not used, LED D2 on Pro DevKit will lose its
state after entering sleep. The default state for all pins when entering sleep is input pull-down.
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5.4 Hardware Initialization

In main.c, replace both periph_init() and prvSetupHardware() with the following code to configure
pins after a power-up/wake-up cycle. Please note that every time the system enters sleep, it loses all
its pin configurations.

/**

* @brief Initialize the peripherals domain after power-up.
*/
static void periph_init(void)

if dg_configBLACK_ORCA_MB_REV == BLACK_ORCA_MB_REV_D
define UART_TX_PORT HW_GPIO_PORT_1
define UART_TX_PIN HW_GPIO_PIN_3
define UART_RX_PORT HW_GPIO_PORT_2
define UART_RX_PIN  HW_GPIO_PIN_3
else
error "Unknown value for dg_configBLACK_ORCA_MB_REV!"
endif

HOH OH H H H H H

hw_gpio_set_pin_function(UART_TX_PORT, UART_TX_PIN, HW_GPIO_MODE_OUTPUT,
HW_GPIO_FUNC_UART_TX);

hw_gpio_set_pin_function(UART_RX_PORT, UART_RX_PIN, HW_GPIO_MODE_INPUT,
HW_GPIO_FUNC_UART_RX);

[* Configure pin PIN_5 as a GPIO with output functionality.*/
hw_gpio_configure_pin(HW_GPIO_PORT_1, HW_GPIO_PIN_5, HW_GPIO_MODE_OUTPUT,
HW_GPIO_FUNC_GPIO, pin_status_flag);

}

/**

* @brief Hardware Initialization

*/

static void prvSetupHardware( void )

{

* Init hardware */
pm_system_init(periph_init);
init_wkup();
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