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AutonolVious self powered miniAturized iNtelligent sensor for environmental sensing anD asset tracking in smArt IoT environments
AMANDA Microdul
Autonomous, connected sensor card MS8892 Ultra-low-power capacitive
Ultra-low-power, ultra long life — 10 years sensor 65nA used for wake-up
Solid state battery, no battery change required MS1089 Ultra-low-power temperature
Small and thin (3mm thickness) sensor with “zero” standby current
Multi-sensor (see next slide)
Use Cases

Environment monitoring and reporting (comfort monitoring, fire monitoring)
Assets tracking and occupancy monitoring (parking lot, asset access & localization)
Mitigating the effects of the current pandemic (vaccine monitoring, crowd counting)

This project has received funding from the European
Union’s Horizon 2020 Research and innovation

programme under Grant Agreement n°825464 “

25.02.21, Dr. Philip J. Poole
M90-21-1024, Copyright © Microdul AG

Page 1 Customized Swiss Microelectronics



Idle Power
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Human Body Detector MS8891A
(basis for AMANDA chip MS8892)

Capacitive sensor in fF range
Idle current 50nA

Average current for 2 measurements/s in switch mode typ. 725nA (1
channel, no noise filter)

Two capacitive sensor channels

Meter (measures C) or switch mode (compare)
Sensor capacitance range 0-1.6pF

Voltage range 1.8-4.5V

Active current during measurement typ. 11pA
Temperature range -40° to 85°C

12C interface or standalone operation

No external components required

Available in QFN16 or Chip Scale Package
Video: https://youtu.be/FGz2HWKBLWE



https://youtu.be/FGz2HWKBLwE

AMANDA, save power, wake-up with MS8892

Solar Harvester

[Ccpocitance Sensor IC & Pad N M S 8 8 9 2

Light Sensor

i 65nA external clock, 725nA internal clock

Magnetic Sensor
Pressure, Temperature,

ity Gois Sanssr Capacitance measurement or switch mode

NFC Antenna
Power Management IC

COz Sensor
Microprocessor Control Unit

Compensation of factory tolerances possible

LoRa PCB Antenna

e S Measures up to 1pF, voltage range 1.8-4.5V

NFC
BLEIC

BLE PCB Antenna Autonomous operation or 12C with MCU

Temperature Sensor

RTC
Accelerometer

Small MS8892 Cap-Sensor Current

QFN 3x3mm nA
800 -
CSP 1.52 x 1.03mm 1
600 -
400 ~
200 A
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idle external internal
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Temperature sensor MS1088D
(basis for AMANDA chip MS1089)

= Ideal for loT and energy harvesting

= 80nA average current (one sample/minute), 20nA idle current
* Temperature range -40°C to 120°C

= Accuracy 20.3°C from 10°C to 40°C

= I2C or SPl interface

= Low peak current in active state 75pA

= Voltage range 2.2 to 3.5V

= Battery End-of-Life (EOL) detection

= Available in QFN Chip Scale Package

= Video: https://youtu.be/33rt6R9Z0yo

QFN (3x3)  CSP (1.44x0.98)

25.02.21, Dr. Philip J. Poole M I c R 0 D U L
M90-21-1024, Copyright © Microdul AG
troni

Page 4 Customized Swiss Microelectronics


https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiy2Yrx4b3gAhVFElAKHaruD3QQjRx6BAgBEAU&url=https://pixabay.com/en/photos/temperature/&psig=AOvVaw3tnpWfi36pP-6Gyp49rzZF&ust=1550320990513698
https://youtu.be/33rt6R9Z0yo

AMANDA, temperature sensor with “zero”
standby current MS1089

Solar Harvester

MS1089
Light Sensor “Zero standby” (~5nA) current in sleep mode

Audio Sensor

Magnetic Sensor Average 40nA at one measurement per minute

Pressure, Temperature,

——NFCAmtona 70uA peak current during measurement
LoRa PCB Antenna Supply range 18V _ 36V
LoRa Ic +0.3°C from 10°C to 50°C, -40°C to 85° range

Imaging sensor
FC

Power Management IC
CO2 Sensor

Microprocessor Control Unit

[ Temperature Sensor]

RTC
Accelerometer

N
BLE IC
BLE PCB Antenna

MS1089 small chip scale package MS1089 “Zero” Standby current

nA
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1.17 x 1.095mm 30
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Standard products from Microdul

Article
Product Datasheet Link Package |Number |Description Availability
MS8883A Datasheet MIS8883A S08 916683 1-channel cap-switch v
PCF8883T/1 Datasheet PCF8883T/1 SO8 9160398 | 1-channel cap-switch v
PCF8883US/7EA/1 Datasheet PCF8883US/7EA/1 CSP 9160397 | 1-channel cap-switch v
MS8883C Datasheet MS8883C DFN8 9160178 |1-channel cap-switch v
MS8885B Datasheet MS8885B QFN28 9160151 |8-channel cap-switch v
PCF8885TS/1 Datasheet PCF8885TS/1 TSSOP28 |9160399 |8-channel cap-switch v
PCA8885TS/Q900/1 Datasheet PCA8885TS/Q900/1 TSSOP28 |9160404 |8-channel cap-switch Automotive v
MS8891A Datasheet MS8891A QFN16 9160407 |2-channel human body detector v
MS8891A Datasheet MS8891A CSP 9160406 |2-channel human body detector v
MS1088D Datasheet MS1088D QFN16 9160372 |Temperature sensor v
MS1088D Datasheet MS1088D CSP 9160379 |Temperature sensor v
MS8892 Datasheet MS8892 QFN16 9160454 |1-channel ULP cap-sensor Samples available
MS1089 In development ULP temperature sensor Samples available, 2021
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Enquiries to

info@microdul.com

Web-Information: https://www.microdul.com/en/ultra-low-power-sensors/
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https://www.microdul.com/en/assets/public/images/content/90320344.pdf
https://www.microdul.com/de/assets/public/images/content/PCF8883_Datasheet_M90-32-0569.pdf
https://www.microdul.com/de/assets/public/images/content/PCF8883_Datasheet_M90-32-0569.pdf
https://www.microdul.com/en/assets/public/images/content/90320422.pdf
https://www.microdul.com/en/assets/public/images/content/90320425.pdf
https://www.microdul.com/de/assets/public/images/content/PCF8885_Datasheet_M90-32-0570.pdf
https://www.microdul.com/de/assets/public/images/content/PCA8885_Datasheet_M90-32-0571.pdf
https://www.microdul.com/en/assets/public/images/content/MS8891A_Datasheet_M90-32-0605_EN.pdf
https://www.microdul.com/en/assets/public/images/content/MS8891A_Datasheet_M90-32-0605_EN.pdf
https://www.microdul.com/en/assets/public/images/content/MS1088_Datasheet_90320609.pdf
https://www.microdul.com/en/assets/public/images/content/MS1088_Datasheet_90320609.pdf
https://www.microdul.com/en/assets/public/images/content/MS8892A_Datasheet_M90-32-0601_EN.pdf
mailto:info@microdul.com
https://www.microdul.com/en/ultra-low-power-sensors/

