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Environmental Monitor 
Instruments

• Air Quality  
(CO/O3/SO2/NOx/PM2.5/PM10/VOCs)

• Gas Detection (CO2/H2S/NH3/CH4……)

1

• Water Quality  

• (Conductivity/PH/ORP/Dissolved 
Oxygen/Turbidity/Temp)



©  Macnica, Inc.

Confidential

⚫ Gas Sensor

Structure of EC Sensors
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⚫ pH Probe
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⚫ Discrete device Solution 

Usage of Gas EC Sensors
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⚫ Single Chip Solution 
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ADuCM355 Intelligent Sensor Platform
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⚫ Software Configured !
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⚫ ULP Cortex Processor:

⚫ Ultra Low Power Sensor-Hub Core

⚫ 26MHz Cortex-M3 ADuCM3029

⚫ 128kByte Flash / 64kByte SRAM

⚫ Electrochemical & Impedance AFE:

⚫ Current, Voltage & Impedance Measurement Channels.

⚫ 2 X Ultra-Low Noise Always On Potentiostat Loops

⚫ Up to 200kHz Precision Impedance Spectroscopy Loop

⚫ Switch Matrix / Flexible 16-Bit Receive Channel

ADuCM355 Intelligent Sensor Platform
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ADuCM355 Block Diagram
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⚫ Switch Matrix

⚫ 2 Low power channels

⚫ 1 High bandwidth loop

⚫ Precision ADC

⚫ References

⚫ Digital blocks

⚫ Cortem-M3 Microcontroller
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AD594x Block Diagram
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⚫ Switch Matrix 

⚫ Low Power Block

⚫ High Bandwidth Block

⚫ Precision SAR ADC

⚫ Internal Voltage References

⚫ Digital Blocks
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Low Power Potentiostat Block
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⚫ Ultra-low Bias currents for 
both amplifiers

⚫ PA = 20pA

⚫ LPTIA = 50pA

⚫ Configurable load and gain 
resistor on LPTIA - 200 – 512k

⚫ These can be calibrated

⚫ DAC Update rate of 2kHz

⚫ Radiated immunity 
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High Bandwidth Impedance Measurement Block
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⚫ Designed for high bandwidth 
signals up to 200kHz

⚫ Programmable gain resistor –
1k -160k – can be calibrated

⚫ Programmable load resistor –
can be calibrated

⚫ Switch matrix adds flexibility 
and allows connection of 
various inputs.
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Programmable Switch Matrix
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16-Bit SAR ADC
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Life forecast of EC Sensor
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⚫ EIS Results
⚫ Compensation with EIS
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Water Quality Measurement
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⚫ pH / ORP

⚫ Conductivity

⚫ Temperature

⚫ Dissolved Oxygen

⚫ Compensation with EIS
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Quick Module —— MCUM355
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Quick Module —— MCUM355
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Gas Detection —— Based on MCUM355
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Water Quality —— Based on MCUM355
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UART Command —— Based on MCUM355
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Demo Show
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