LENESAS Quick Start Guide

AS064-1-SMRTAFRREFZ
Smart Air Freshener

Introduction

This guide describes the AS064-1 Smart Air Freshener (AS064-1-SMRTAFRREFZ) hardware and how it
employs Bluetooth Low Energy (BLE) for seamless connectivity with mobile devices. It features a compact
design housing a scent dispenser and a BLE module. Users control it via a dedicated mobile app, enabling
remote scent customization and scheduling. Energy-efficient DA14531MOD BLE technology enables
extended battery life while automatic firmware updates ensure continuous performance enhancements. The
AS064-1 Smart Air Freshener provides a convenient and customizable solution for maintaining a fresh and
inviting atmosphere in homes or commercial spaces.
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1. Overview

The AS064-1 Smart Air Freshener uses a DA14531MOD Bluetooth Low Energy (BLE) Module that integrates
modern technology to enhance user experience and efficiency. The system consists of a scent dispenser, BLE
module and a control unit. The scent dispenser releases fragrance at set intervals or based on user input.

The BLE module enables wireless communication with smartphones or other BLE-enabled devices, allowing
users to control and customize the air freshener via a dedicated app. Users can set schedules, adjust fragrance
intensity, and receive notifications for low fragrance levels or battery status. The app may also provide data on
usage patterns and air quality.

BLE provides real-time data such as battery percentage, scheduled fragrance release, ensuring efficient use of
the scent. The BLE Module processes user commands, managing the operation of the dispenser. Power is
typically supplied by batteries, ensuring portability. The compact design and integration with smart home
systems enhance convenience, making the smart air freshener a modern solution for maintaining a pleasant
indoor environment.
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Figure 1. AS064-1 Smart Air Freshener Block Diagram

2. AS064-1 Smart Air Freshener Hardware

The BLE Smart Air Freshener module integrates several key hardware components to ensure functionality,
connectivity, and user control. The module’s essential hardware components are:

1. BLE Module: The DA14531 SmartBond TINY™ Module is the Bluetooth® Low Energy (BLE) solution. The
DA14531 SmartBond TINY™ Module, based on a very small and low power Bluetooth 5.1 system-on-chip
(SoC), incorporates the DA14531 SoC advantages to an integrated module.

2. Control Interface — Buttons/Switches: For manual control and setting adjustments, switches are provided
to switch the device ON/OFF and to change the spray duration.

3. LED Indicators: Display the duration of the spray. Three LEDs are provided to indicate the spray duration,
(in other words,10 minutes, 20 minutes and 40 minutes).

The circuit starts with the battery compartment supplying power to the entire unit. The DA14531MOD is powered
at 3V from two AA batteries. The BLE module regulates this power and directs it to the necessary components.
The BLE module is programmed with a timing algorithm and RTC setup. It keeps track of the set intervals (for
example, 10, 20, 40 minutes) and triggers the motor to activate the spray mechanism at these intervals. This
timing can be set using external switches or buttons connected to the BLE or using the BLE Mobile Application.
When the MCU sends a signal to the motor, it turns on for a short duration. This motor is connected to an
actuator which is designed to press down on the aerosol can's nozzle, releasing a burst of fragrance. The LED
indicates different statuses.
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2.1 MCU and Motor Drive Schematics
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3. Board Design
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3.2 Bill-of-Materials (BOM)

Table 1. AS064-1-Smart Air Freshener Bill-of-Materials (BOM)

Qty Designator Description Manufacturer Manufacturer Part #
1 c1 Capacitor, 1uF Multilayer Ceramic MLCC 16V, X7R Dielectric 0603 Wurth Electronics 885012206052
Surface Mount
1 C2 0.1uF £10% 16V Ceramic Capacitor X7R 0603 (1608 Metric) Waurth Electronics 885012206046
1 D1 Rectifier Diode, Schottky, 1 Phase, 1 Element, 20V V(RRM), Silicon Nexperia PMEG2010ER,115
3 D2, D3, D4 |Green 570nm LED Indication — Discrete 2V 0805 (2012 Metric) Wurth Electronics 150080VS75000
1 J2 Header, 1x4, 0.1" Wirth Elektronik 61300411121
Small Signal Bipolar Transistor, 1A I(C), 40V V(BR)CEO, )
! al 1-Element, NPN, Silicon, TO-236AB Nexperia PMMT491A,215
o . . . .
1 R2 5109 1% 0..1W, .1/1OW Chip Resistor 0603 (1608 Metric) Moisture Yageo RCOB03FR-07510RL
Resistant Thick Film
. . o ) o
1 R3 Chlp. Resistor, 4.7kQ, +1%, 0.1 W, -55 to 155 °C, 0603 (1608 YAGEO RCOBO3FR-134K7L
Metric)
General Purpose Chip Resistor, 390Q, +1%, -55 to 155 °C, 0603
3 R4, R5, R6 Y RC0603FR-07390RL
» %991 (1608 Metric), RoHS, Tape and Reel ageo
0 R7,R8 Chip Resistor, 10kQ, +1%, 01 W, -55 to 155 °C, 0603 (1608 Metric) YAGEO RC0603FR-0710KL
1 SWA1 Tactile Switch SPST-NO Top Actuated Surface Mount Wurth Electronics 430182050816
1 U1 DA14531MOD, Bluetooth Low Energy 5.1 Module, SM Renesas Electronics | DA14531MOD-00F01002
R35UH0023EU0100 Rev.1.00 RENESAS Page 6
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3.3 Board Layout

Figure 6. Top Layer Figure 7. Bottom Layer

~ AS064_SMART_AIR

Figure 9. Bottom Silkscreen Overlay

Figure 10. Top Solder Mask Figure 11. Bottom Solder Mask
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4. AS064-1 Smart Air Freshener Software

4.1 Specifications

Table 2. Peripheral Functions and Usage

Peripheral Function Use

PO7 LED output

P08 LED output

P09 LED output

P05 Switch input

PO11 Output for motor control
4.2 Switch States

Table 3 shows the switch configurations for different modes.
Table 3. Switch States

4.3

No Scan &
Connect

Switch State

Use

Single-Press on Switch

10-minute Mode D3 LED

Second Press

20-minute Mode D2 LED

Algorithm Flowchart

Third Press 40-minute Mode D4 LED
Fourth Press OFF Mode
P s P
v v
BLE DA14531MOD Push Button(User I/P)
Y
o Switch Press No/4
BLE Application Count
Yes
Buttons J \ 4 v A4
+ Press 1 =10 Press 2 =20 Press 3 =40
Min Mode Min Mode Min Mode
On/Off
Spray
Schedule
Battery Status

\ 4

Sleep Mode |«

Figure 12. Algorithm Flowchart
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4.4
4.4.

Software Overview

1 Debugging using Keil V5
1. DA14531MOD can be coded using Keil yVison v5.39 with SDK version SDK_6.0.22.1401. For this project,

ble_app_peripheral example has been used to locate SDK_6.0.22.1401.

Lo

§4 | DA14SH1

E
E
€

arch_console.c

nvds.c

arch_main.c
jump_table.c
arch_sleep.c
arch_system.c
arch_hiberation.c
arch_rom.c

chacha20.c

hash.c
system_library_585_586.c
system_library_531.c
system_library_531_01.c
system_library_535.c
otp_cs.c

otp_hdr.c

PFEEFEEPEPPEEEDEEDED®

(3 sdk_driver

[ sdk_profiles

{3 sdk_spp

#»0 dal4585-6_config

{3 da14531_config

wo dal4535_config

[ user_config

5 user_custom_profile

# ] user_custs_config.c

# ] user_custs]_def.c

= 3 user_platform
# ] user_periph_setup.c
# ] fpgac

= 3 user_app

# _] user_custs]_impl.c

¥ _] user_peripheral.c

U &K

~

o V@
L | H
B

ElProject |5 £} Funet 0,

juild Output

Figure 13. Keil .uvprojx File in the Project

2. When the project opens, click on the build icon (see Figure 14, item 1) or press F7 to build the project. Once
the build is successful, click on the eye icon (see Figure 14, item 2) or press F5 to download the project.

@ Debug

I CiFihal SAF\SDK_6.0.22.1401 (1\DAT45x¢ SDK\6.022.1401\projects\target_ apps\ble _app_peripl |_S\ble_app_periphral.uvprojx - kVision a X
File Hdt View Projed Flash Debug Periphenals Tools SVCS Window Help
R ] a9 - " EiF @ v vjt‘ e 0 @-|E- N
slala @ - i) | oven T
Project =8 ] userperipherailc | ] usercustsi detn ] Userperiphsetupc ) statup DAl4s31s | | ) nminandlerc ] userconfigh ) usercuststimplc ] userperiphsetuph ] user custsiimpih v x
# L] arch_console.c - 155 } ~
o ] nvdse 200 if (buttonPressCount==7) {
# ] arch main.c 201 buttonPressCount=5;
o ) jump_table.c 202 GPIO_SetInactive (GPIO_LED_PORT, LED_PIN_9);
5 1) arch_sleep.c 203 GPIO_SetInactive (GPIO_LED_PORT, LED_PIN_8);
& B arch systeme 204 GPIO_setInactive (GPIO_LED_PORT, MOTOR);
Y 205 GPIO_SetInactive (GPIO_LED_PORT, LED PIN_7);
o ] arch_hibernation.c o BB _PIN_
@ ] arch_rom.c 207
¥ ] chacha2O.c 208
s hashc 209
© ] system_library_585_586 210 }
9 L] system _library_S31.c 211 |}
5 ) system _library_531_01.c 212
@ ] system_library_535.c 213 CASE
B o o a ££_Motor (void) {
void turn_off Motor(void
® ] otp_hdrc = ==
G- sk driver 217 GPIO_SetInactive (GPIO_LED_PORT, MOTOR);
% [ sdk_ble 218
= (A sdk_profiles 219 }
© (3 sdk_app 220
@8 dald383-6_config 221 Hvoid SPRAY_10_SEC_1(void){
9 [ da14531_config 222 GPIO_SetActive (GPIC_LED_PORT, MOTOR);
% b8 dald535_config 223 MOTOR_off_10_SEC_1 = app_easy_timer (100, SPRAY_10_SEC_OFF_l);
@ 3 user_config 224 | }
& user_custom_profile 22 .
< 226 Flvoid SPRAY_10_SEC_OFF_1(void) {
9 L] user_custs._configc 227 GPIO_SetInactive (GPIO_LED_PORT, MOTOR);
o ) user_custs]_def.c 228 L} = s
= 3 user_platform 229 void led OFF_7_1(void)
9 ] user_periph_setup.c 230 ( -0
o ] fpgac 231
D user app I 232 GPIO_SetInactive (GPIO_LED_PORT, LED_PIN_7);
) user_custst_implc ;33
. 34
Jal | Bl 235 i;n led OFF 5 1(void) v
i Project | @ Bocis | 1) 0, < >

Figure 14. Build and Debug the Project
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3. Upon a successful download, Keil opens the debug window as shown in Figure 15.

K2 C\FInal_SAPSDK_6.0.22.1401 (1)\DA145xx_SDK\6.0.22.1401\projects\target_apps\ble_examples\ble_app_peripheral\Keil_5\ble_app_peripheraluvprojx - pVision Bk =] e
File Edit View Projedt Flash Debug Peripherals Tools SVCS Window Help
Eda @9 - L == & val YR Q-|e & a-|B- N
i m BrFu s D@BEaE-0-5-7-0-0-|2-
Regist Y
— a ] user, ] user_custsi_deth ) userperiphlsetupic ) startup_DA12531s | ) nmi_handlerc ] userconfigh ) usercustsiimplc ] user_periphsetuph | usercustsiimplh ) gpioc | ¥ X
Register Vaive
237 ~
E“'Hn 0500031 238 GPIO_SetInactive (GPIC_LED_PORT, LED_PIN_S);
R1 0<000000. 239
£n )
A3 0400000 241 void led OFF_8_1(void)
R4 0<000000. 242 1
A5 0c400000... 243
RE O<EODCE 244 GPIO SetInactive (GPIO LED PORT, LED PIN 8);
R7 0000000 & S S
R8 OxFFFFFF o
RS OcFFFFFF... g !
R10 OXFFFFFF Lty
R OFFFFFF 248
R12 OO7TFCI 249 void cont () |
RI13(SP)  DxO7FCS 250
RMWR)  oo7FIC.. B 251 switch (buttonPressCount)
RIS(PC)  OO7FC2 2520 |
*- xPSR 0510000 .
ey 254 | case 2:
1 h“’m,, 255 ichhsckJ::,)
Mode Thread 236 5
Stack MSP 257 checkl=0;
258 check2 =
259 check3 =
260 led no =
261 GPIO_SetInactive (GPIO_LED_PORT, LED PIN_S);
262 GPIO_SetInac GPIO_LED_PORT, LED_PIN_B);
L 263 led timerl = app easy timer(500,user int timer 3 cb handler); v
Eer E= Registers < >
Watch 1 f 0 = |
Mame Value Type
o s 5w cometeatome 110 .
¥ buttonPressCount 0x06 uchar
# buttonPressCount 0x06 uchar
 led_no 000 uchar
# led_no 0x00 uchar =
-] ack + Lo Watch 1 2 | @ Mer

J-LINK / J-TRACE Cortex 11: 0.00000000 sec L1:251 C:1 CAP. NUM SCRL OVR RN

Figure 15. Debug Window
442 Renesas SmartBond Flash Programmer Settings

@ Renesas SmartBond Flash Programmer v1.0.12.4150 - O X

File  Options  Help

Select a Firmware file to program: .1401\projectsitarget_appsible_examples\ble_app_peripheraliKeil_S\out_DA14531\0bjects\ble_app_peripheral_531.hex Browse Search Online
Select a JTAG device below: Message Log
483089376 - DA14531
[INFO Web Downloader@24-06-27 12:26:38] Online resources are available.
Clear Log Erase Program

Figure 16. User Environment for Flashing using Renesas SmartBond Flash Programmer

Steps for flashing using Renesas Smart Bond Flash Programmer:
1. Download Renesas SmartBond flash Programmer.
2. Open the SmartBond flasher and locate the .hex file generated in the following required location:

SDK 6.0.22.1401
(1)\DA145xx_SDK\6.0.22.1401\projects\target_apps\ble_examples\ble _app_peripheral\Keil_5\out_DA14531\
Objects
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5.

PooDbD=

5.1

Device Setup

Open the Dispenser: Press the designated button or release latch to open the front cover.
Insert Batteries: Place the required number of AA batteries into the battery compartment.
Insert Refill Canister: Place the refill canister inside the dispenser with the nozzle facing outward.

Settings — Timer Settings: Use the control panel switch to set the fragrance release frequency timer settings.
Common settings include 10 minutes, 20 minutes, 40 minutes, etc. (see Table 4)

Table 4. Switch Operation

Switch Mode
Single-Press on Switch 10-minute Mode D3 LED
Second Press on Switch 20-minute Mode D2 LED
Third Press on Switch 40-minute Mode D4 LED
Fourth Press on Switch OFF Mode

Main Components

The AS064-1-SMRTAFRREFZ is a battery-operated air freshener dispenser designed to release fragrance
at set intervals. An overview of its circuitry and components is as follows:

1.

2.
3.
4

o o

Microcontroller: DA14531MOD is used, controlling the timing and activation of the spray mechanism.
Power Supply: Typically, two AA batteries are used to provide the necessary power.
Motor: Operates the spray mechanism to release the fragrance. Motor specifications are mentioned below:

Actuator: Mechanically linked to the motor, it presses down on the aerosol can nozzle to release the
fragrance.

LED Indicator: Shows the interval of spray and device On/Off.
Switches/Buttons: For setting the spray intervals and turning the device on or off.

=10 Mins

Figure 17. Air Freshener Dispenser Unit Components

R35UH0023EU0100 Rev.1.00 RENESAS Page 11
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6. Ordering Information

Part Number Description

AS064-1-SMRTAFRREFZ AS064-1-SMRTAFRREFZ Board

7. Revision History

Revision Date Description
1.00 Nov 27, 2024 | Initial release.
R35UH0023EUO100 Rev.1.00 RENESAS Page 12
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