
Visit analog.com

Application Introduction
This is the second article for NDIR (nondispersive infrared) gas detector 
solutions and PID (photoionization) gas detector solutions. In the first 
article, the application, theory of operation, circuit architecture, and design 
considerations for these solutions were discussed. In this article, a related 
new demo system and product from ADI will be introduced. For the first 
article, please refer to the APM (application per month) link at the end of 
this article.

System Design Considerations
Reliability
Accuracy, interference immunity, and good long-term stability are important 
factors during NDIR and PID detector design. To achieve this objective, low 
drift and an accurate signal chain are needed for a reliable gas detector.

Resolution
To take full advantage of a sensor’s dynamic range, low noise and high 
resolution should be taken into consideration during signal chain and 
power design both for NDIR and PID detectors.

New Product from ADI
ADA4530-1: Femtoampere Input Bias Current 
Electrometer Amplifier
The ADA4530-1 is a femtoampere (10 fA) level input bias current 
operational amplifier suitable for use as an electrometer that also includes 
an integrated guard buffer. It has an operating voltage range of 4.5 V to 
16 V, enabling it to operate in conventional 5 V and 10 V single-supply 
systems, as well as ±2.5 V and ±5 V dual-supply systems.
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It provides ultralow input bias currents that are production tested at 
temperature to ensure devices meet their performance goals in user 
systems. The integrated guard buffer is provided to isolate the input 
pins from leakage in the printed circuit board (PCB), minimize board 
component count, and enable ease of system design. The ADA4530-1 is 
available in an industry-standard, surface-mount, 8-lead SOIC package 
with a unique pinout optimized to prevent signals from coupling between 
the sensitive input pins, the power supplies, and the output pin while 
enabling easy routing of the guard ring traces.

The ADA4530-1 also offers low offset voltage, low offset drift, and low 
voltage and current noise needed for the types of applications that require 
such low leakages. To maximize the dynamic range of the system, the 
ADA4530-1 has a rail-to-rail output stage that can typically drive to within 
30 mV of the supply rails under a 10 kΩ load.

The ADA4530-1 operates over the −40°C to +125°C industrial temperature 
range and is available in an 8-lead SOIC package.

www.analog.com/en
www.analog.com/en
https://www.facebook.com/AnalogDevicesInc
https://twitter.com/adi_news
https://www.youtube.com/user/AnalogDevicesInc
https://www.linkedin.com/company/analog-devices
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Solutions from ADI
NDIR System Block Diagram
Below is the system block diagram of NDIR gas detector including NDIR sensor, band-pass filter, microcontroller (ADC integrated), power management, 
and communication interface.
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PID System Block Diagram
Below is the system block diagram of a PID gas detector including a PID sensor, transimpedance amplifier, low-pass filter, microcontroller (ADC 
integrated), power management and communication interface.
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Main Products
Part Number Description Benefits

Amplifiers

ADA4528-2 Zero-drift 15 nV/°C @ max, ultralow noise 97 nV p-p @ 0.1 Hz to 10 Hz
Zero-drift and low noise contribute to a very accurate system; 
dual-supply in one package help the different channel consistency

AD8629
Zero-drift 20 nV/°C @ max, very low noise 0.5 μV p-p @ 0.1 Hz to 10 Hz,  
dual in one package

Zero-drift and low noise contribute to a very accurate system; 
dual-supply in one package help the different channel consistency

TIAs

ADA4530-1

±20 fA maximum @ −40°C < TA < +85°C; ±250 fA maximum @ −40°C < TA < +125°C 
(guaranteed at production test); low offset voltage: 50 μV, offset drift: 0.13 μV/°C 
typical; low voltage noise density: 14 nV/√Hz @ 10 kHz; supply voltage: 4.5 V to 
16 V (±2.25 V to ±8 V); wide bandwidth: 2 MHz

The low bias current input of 20 fA is suitable for extreme low 
current measurement applications; low noise and low offset 
provide high accuracy

AD549 Ultralow bias current 60 fA @ max, ultralow current noise 0.16 fA/√Hz Highly regarded in precision TIA measurement

AD8605 Low bias current 1 pA @ max, low current noise 10 fA/√Hz Low cost for TIA measurement

ADCs

AD7798
140 μA @ max quiescent current, up to 470 Hz output update rate, 3-channel, 
16-bit, peak-to-peak resolution at any output data rate

Low power Σ-Δ ADC; high resolution and high accuracy

AD7190
24-bit Σ-Δ ADC, 23-bit peak-to-peak resolution @ max, programmable output data 
rate from 4.7 Hz to 4.8 kHz, 2 differential inputs or 4 pseudo differential inputs

Very high resolution and very high accuracy

AD7175-2
Fast output rate: up to 250 kSPS; 24 noise free bits @ 20 SPS; 17.2 noise free bits 
@ 250 kSPS; INL: ±1 ppm of FSR

Fastest and most accurate Σ-Δ ADC

References

ADR423
3 V reference, very low drift: 3 ppm/°C (max), low noise: 2 μV p-p @ 0.1 Hz to 10 Hz, 
long time stability: 50 ppm/√1000 hr 

Low drift, good stability and low noise reference, many other 
choices for output voltage in ADR42x family

ADR4533
3.3 V reference, very low drift: 2 ppm/°C (max), low noise: 2.1 μV p-p @ 0.1 Hz to 
10 Hz, long-term drift: 25 ppm/√1000 hr @ 60°C

Low drift, very good stability and low noise reference, many other 
choices for output voltage in ADR45xx family

Microcontroller

ADuCM361
Precision analog microcontrollers, ARM Cortex®-M3 32-bit processor, 6 differential 
channels, single (24-bit) ADCs, single 12-bit DAC, power consumption 1.0 mA,  
290 μA/MHz, 19-pin GPIO, 128 kB Flash/EE memory, 8 kB SRAM

Low power consumption, ultrahigh precision, 24-bit Σ-Δ ADC

Power Management

ADP2503
38 μA quiescent current; 2.5 MHz buck-boost dc-to-dc converters, has ability 
to operate at input voltages greater than, less than, or equal to the regulated 
output voltage

Low power consumption to achieve long battery life; small 
package and few external parts enable a compact PCB space 
and lower cost

ADP2370
3.0 V to 15 V input, 800 mA, 1.2 MHz or 600 kHz frequency pin (FSEL), low quiescent 
current 14 μA, high efficiency larger than 90%, current-mode control architecture

Small 3 mm × 3 mm LFCSP package, few peripheral components

ADP160
2.2 V to 5.5 V input, 150 mA maximum output current, 1% initial accuracy, up 
to 15 fixed-output voltage options available from 1.2 V to 4.2 V; low quiescent 
current: 42 μA

Low power consumption, integrated output discharge resistor, 
small package with only two 1 μF external capacitor

Interfaces

AD5420
16-bit resolution; current output ranges: 0 mA to 24 mA, 0.01% FSR typical 
total unadjusted error; 3 ppm/°C typical output drift; on-chip reference 
(10 ppm/°C maximum)

16-bit resolution and monotonicity, supports HART communication

ADM2483
Half-duplex, 500 kbps data rate, 5 V or 3 V operations, low power operation:  
2.5 mA max, 2.5 kV isolation

Low power operation and competitive price

AD5749
4 mA to 20 mA driver, current output ranges: 0 mA to 24 mA or 4 mA to 20 mA, 
0.03% FSR typical total unadjusted error (TUE), 5 ppm/°C typical output drift

Low cost, precision 4 mA to 20 mA driver
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Technical Support
Engage with the Analog Devices 
technology experts in our online 
support community. Ask your 
tough design questions, browse 
FAQs, or join a conversation.

ez.analog.com

Customer Interaction Center
cic.asia@analog.com

Free Samples
www.analog.com/sample

Technical Hotline
1-800-419-0108 (India)

1-800-225-5234 (Singapore)

0800-055-085 (Taiwan) 

82-31-786-2500 (Korea)

Design Resources
APM Article

 X ADI Gas Detector Solution Based on NDIR and PID— 
www.analog.com/en/apm/gas-detector.pdf

Application Notes/Articles
 X AN-1373 Application Note, ADA4530-1 Femtoampere Level Input Bias 

Current Measurement — www.analog.com/en/an-1373.pdf

Design Tools/Forums
 X “ADA4530-1 Electrometer Op Amp with Integrated Guard Buffer” 

Video— www.analog.com/en/video/ada430-1
 X ADuCM361 Design Tools— ftp://ftp.analog.com/pub/MicroConverter
 X Analog Filter Wizard™: ADI Active Filter Design Tool—  

www.analog.com/designtools/en/filterwizard/
 X ADIsimPower™: ADI Voltage Regulator Design Tool—  

www.analog.com/en/adisimpower
 X EngineerZone®: Online Technical Support Community— ez.analog.com

Reference
 X ADI Micropower Toxic Gas Detector Solutions Based on Electrochemical 

Sensors— www.analog.com/en/apm/gas-detector-electrochemical-
sensors.pdf

To View Additional Gas Detector Resources, 
Tools, and Product Information, Please Visit:
www.analog.com/en/instrumentation
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