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Smart loT Air Purifier

= Overview
With the rapid growth of the air purifier market, Renesas highlights a reference design that features different

user interaction experiences via the capability of the RA4 MCU series. This design is based around a main
control MCU (RA4M1), which features built-in touch sensor capabilities, high-performance ADCs, displays,
USB and security modules. This platform allows easy expansion and support through the Arm® ecosystem,
as well as a secure cloud connection. The design also features ambient sensing solutions, which include a
temperature and humidity sensor (HS3003), gas sensor (ZMOD4410), and automatic filter replacement
through the light sensor (ISL29033) with automatic inspection. The system can be remotely monitored and
controlled through the secure cloud connection.

= System Benefits
— The RA4 MCU supports 16-bit ADC, high-performance CTSU and a full Arm® ecosystem

— Full analog sensor portfolio and high-performance power system
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Smart loT Air Purifier

Device

Category P/N Key Features

High efficiency 48-MHz Arm® Cortex®-M4 core, 256-KB code flash memory, 32-KB SRAM,
MCU RA4M1 Segment LCD Controller, Capacitive Touch Sensing Unit, USB 2.0 Full-Speed Module, 14-
bit A/D Converter, 12-bit D/A Converter, security and safety features.

Power ISL900SA 300mA high performance LDO, very low quiescent current: 50uA . Low output noise.

Gas sensor with high sensitivity and long term stability, software-upgradeable platform,
ZMOD4410 internationally-accepted definition of Indoor Air Quality (IAQ), calculation of estimated

Carbon Dioxide (eCO,)

Analog HS3002 Silicon-carbide capacitive sensing element, excellent stability against aging, temperature
sensor accuracy of £0.2° C
ISL29033 Light sensor close to human eye response
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RA4M1 - High Efficiency 48-MHz Arm® Cortex®-M4 Core

For Applications Needing HMI/Control/ Security/Graphical and Capacitive Touch

High Performance
= 48MHz Arm® Cortex®-M4 CPU
Highly Integrated Capabilities

= 256KB Flash and 32KB SRAM
= 14-Bit ADC (25 ch.)

= 12-Bit DAC (1 ch.)/ 8-Bit DAC (2 ch.)

Communication Interfaces
= USB 2.0 (Full Speed)
= CAN
= SCI x4/SPIx2/lICx2

HMI Interface

= Capacitive Touch Sensing Unit (27 ch.)

» Segment LCD Controller - up to 34 segments x 8 commons

Wide Voltage and Low Power Consumption
» Wide operating voltage range of 1.6V to 5.5V

= \arious Low Power Modes

Flash
m

Memory Bus Am Cortex-M4 System Timers Communication interfaces Human machine interfaces
|2se KB Code Flashl MPU | DSP | | FPU | | PORILVD | Clocks | GPT32x2 | | SCix4 | | CAN x 1 cTsU | | sLcoC
8 KB DataFlash Moscisose GPT16x6 (T s
| MPU | | Reset | Foco! licx2 wiith Battery
\ v C
32KB SRAM MOCO! oo,
Loco) 3PIx2
e | ] | =
PLL
| WDTAWDT SSIEx1
| System Timer I | Power Control |
DMA | CAC
| Test and DBG Interface I | ICU | Backup) Event Link Data processing Analog
S [oon [ v |[ormwrs |
DMAC x 4 | KINT | Register Write
Protection
w— | poc | | DAC12 | | DACS | | ACMPLP x 2 |
SCES |

R7FAAM1AB3CFP 256KB 32KB 40~ 105°C 100 LQFP
R7FA4M1AB3CFM 256KB 32KB 40 ~105°C 64 LQFP RTK7EKA4M1S00001BU
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ISL9005A — LDO with Low ISUPPLY, High PSRR

Wide Input Voltage: 2.3V to 6.5V with 300mA Current Output

High Performance
= LDO with 300mA continuous output @V TO SV — v 1
= Excellent transient response to large current steps M PN N \
= Excellent load regulation: <0.1% voltage change across full range of e | Al owop ¢
load current ! _J7 I

= High PSRR: 75dB @ 1kHz
= Wide input voltage capability: 2.3V to 6.5V C1 C2i TP XER CERAMIC CAPACITOR
High Efficiency in a Small Package

. Typical Application Circuit
= Very low quiescent current: 50pA

0.8 | .

= Low dropout voltage: typically 200mV at 300mA . Vo=33v
. . =UmA |
= Low output noise: typically 45uVRMS at 100uA (1.5V) < tonp
» Tiny 2mmx3mm 8 Ld DFN package O 04
ui
O 0.2
Part # Output Voltage Package = 20°C
(V) 2 00
SL9005AIRNZ-T 3.3 8 Ld 2mmx3mm DFN E 02 *25|°°
SL9005AIRKZ-T 2.85 8 Ld 2mmx3mm DFN S 4 IR
SL9005AIRJZ-T 2.8 8 Ld 2mmx3mm DFN o6
SL9005AIRFZ-T 2.5 8 Ld 2mmx3mm DFN 08
3.4 3.8 4.2 4.6 5.0 5.4 5.8 6.2 6.6
SL9005AIRCZ-T 1.8 8 Ld 2mmx3mm DFN INPUT VOLTAGE (V)
SL9005AIRBZ-T 1.5 8 Ld 2mmx3mm DFN Output voltage vs Input voltage (3.3V Output)
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ZMOD4410 — Indoor Air Quality Sensor Platform

TVOC Sensor for Indoor Air Quality Applications

Flexible Measure Target
» Measurement of total volatile organic compounds (TVOC) concentrations and indoor
air quality (IAQ)
= Module algorithm estimates carbon dioxide level (eCO,)
= Algorithm to set a control signal to trigger an external action based on IAQ and odor
change
= Configurable alarm/interrupt output with static and adaptive levels

Low Power
= Very low average power consumption down to 1mwW
= Excellent for low-voltage and low-power battery applications

Easy to Use:
= ZMOD4410 Evaluation Kit
Manuals, application notes, blog, and white papers
Instructional videos
Programming libraries, example codes, and algorithm support to optimize performance
Third-party certification for compliance with well-accepted international IAQ standards

1AQ

N &2 0 ® o

6000 [

’Lvss Vsupey [ vss

= Power
Supply

ZMOD4410

Gas Sensor Module
Algorithms

Post-Processing a

ZMOD4410 Typical Application

R |

N & O @ e

6000

Operation Condition : M |
o 2000 |-+ - 4 2000
17-3.6V ¢ ) Wlo
-40° to +65° E 300 ! 300
ZMOD4410 Est. CO2 400-5000ppm 3.0 x 3.0 x 0.7mm, 12-LGA g " "
Ethanol in air 0-1000ppm 3 ) . e o
,§ 2018-03-15 08:46:40 2018-03-16 12:33:20
Measuring IAQ and Est CO2 level with ZMOS4410
© 2019 Renesas Electronics Corporation. All rights reserved. Page 7 BIG IDEAS FOR EVERY SPACE W zE N ESAS

1AQ

Sensor Signal (kOhm)  ¢CO2 (ppm)


https://www.futureelectronics.com/p/analog--sensors--air-quality/zmod4410ai1v-integrated-device-technology-8099618
https://www.futureelectronics.com/p/development-tools--development-tool-hardware/zmod4410-evk-hc-integrated-device-technology-3099619

HS300x — Relative Humidity and Temperature Sensor
High Accuracy Humidity and Temperature Measurement for Environmental Monitoring
High Accuracy RS S

= +1.5%RH accuracy (HS3001) v
= +0.2°C temperature accuracy (HS3001, HS3002) {1scL | vsseT

Excellent Stability B
* 0.1%RH per year drift Cd R

= MEMS silicon-carbide sensor technology fove o o4 ——e

Fast Response I

» | ess than 6 seconds humidity response, in still air = =
» Less than 2 seconds temperature response

Extended Supply Voltage OIDT. |

0.1uF —_ 0.1yF
Re = Pull-up resistor (2.2kQ typical)

Typical Operating Circuit

www.|IDT.com

» 2.3V t0 5.5V, 24 4pA at 3.3V (one RH+Temp per second)
= 1.8V custom order

Part# | Feature | Package ___

HS3001 +1.5%RH 3x2.41x0.8 LGA

HS3002 +1.8%RH 3%2.41x0.8 LGA

HS3003 +2.8%RH 3x2.41x0.8 LGA _

HS3004 +3.8%RH 3x2.41x0.8 LGA SDAHO02 Evaluation Kit
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ISL29033 — Integrated Digital Ambient Light Sensor

Ultra-Low Lux, Low Power, Integrated Ambient and Infrared Light-to-Digital Converter

Integrated Functions and Small Package LI 1. 77
= 6 pin 2.0mmx2.1mm ODFN I o
= On-chip 16-bit ADC B
» |2C(SMBus compatible) Interface e sLave_o e sLave 1 2 sLave.n

High Performance L1 o |
= Adjustable sensitivity up to 520 counts per lux I"FI””F {ron coe
= Measurement range: 0.0019 to 8,000lux with four selectable ranges L 1 L Fowa

» Close to human eye response with excellent IR/UV rejection

Typical Operating Circuits
= Operation across -40 to +85°C

Low Power Design ‘ lntel’sul 1 a X
= Normal operation 57uA ; - KX - e T~
* 0.3uA maximum shutdown current ot
ISL29033IROZ-T7 6 Ld 2x2.1 ODFN

ennAanannnnnd

«

ISL290xxIROZ-EVALZ evaluation board
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