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MicronSensIR™
Infrared Emitter and Detectors  

New Technology Provides Industry-Leading Sensitivity, Reliability and Durabilty
In the detection and identification of gases in the 1.0 to 5.5 µm infrared region, PbS and PbSe detectors provide unparal-
leled sensitivity versus cost.  In addition to their best-in-class performance statistics, Lumex’s new MicronSensIR family of 
infrared emitter and detector products are ideal for a wide range of applications. 

Features:
	 •	 Industry-leading sensitivity of 1.5E10 Jones across the 1 to 5.5 micron infrared spectrum
	 •	 Available in off-the-shelf and customizable formats
	 •	 The MicronSensIR family of Detectors offers significant opportunities for cost reduction and design simplification  
		  reducing the need for multiple individual detectors and complex optics
	 •	 MicronSensIR Emitters high-speed infrared source combines a high-performance pulsable emitter with  
	 	 corresponding drive electronics.  Designed to maximize output over 1 Hz to 200 Hz pulse rates, this source-driver  
	 	 combination optimizes system signal to noise performance while minimizing the overall footprint

Applications:				     Markets:
	 •	 Gas analysis and detection	 	 	 	   •  Medical
	 •	 Greenhouse gas monitoring	 	 	   •  Environmental
	 •	 Fire and spark detection	 	 	 	   •  Industrial safety
	 • 	 Flame monitoring	 	 	 	   •  Rail Safety
	 •	 Emission monitoring	 	 	 	   •  Automotive & Aviation
	 •	 Process and quality control		 	 	   • Underground & Tunnel Safety

Q U A L I T Y    S E R V I C E    I N N O V A T I O N
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MicronSensIR™ Infrared Emitters

Lumex P/N: SNR-40636 Product Specifications
MicronSensIR™ Infrared Emitters
Lumex’s high-performance MicronSensIR Infrared Emitters,  
combine a high-speed pulsable emitter with its corresponding drive 
electronics on a compact 14 pin circuit board. Designed to maximize 
output over a 1 Hz to 200 Hz range of pulse speeds, these  
complementary assemblies enhance signal to noise performance, 
while minimizing the overall system footprint.

The construction and implementation of the emitter and control 
circuitry, optimize performance by matching the drive waveform  
for the desired operating frequency. This ensures peak output tem-
peratures at all pulse frequencies and promotes the highest output 
for any application. With typical pulse speeds of 180 Hz and 50% 
modulation depth, even trace elements in low parts per million con-
centrations can be accurately detected.

The MicronSensIR Infrared Emitters sub-system is an ideal solution for a variety of applications. The control circuitry will exploit the 
capabilities of the high-speed source in any application, pulsed or steady state. With this emitter and controller set, designers can now 
focus on maximizing the overall system performance rather than interfacing with the source.

Key Features:				  
	 •	 Fast pulse rates, up to 180 Hz with 50% modulation 

depth
	 •	 Adjustable pulse rates with 0 to 5V control circuitry
	 •	 High output emitter, .04 watts/cm2 at one inch from 

filament compact, reduced footprint solution
	 •	 Software support of custom pulse configurations
	 •	 Broadband output with 88% emissivity
	 •	 Lower overall system costs
	 •	 Typ. MTTF of >26,000 hrs at max rated power

Applications:				  
	 •	 Gas analysis
	 •	 Environmental monitoring
	 • 	 Spectrosopy
	 •	 Process control systems
	 •	 Plastics sorting
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MicronSensIR™ Infrared Emitters

Lumex P/N: SNR-40636 Product Specifications
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MicronSensIR PbS High Sensitivity Infrared Single Element Detectors
MicronSense™  PbS high-sensitivity infrared detectors (single-channel detector) integrate recognized PbS technology with 
proven manufacturing processes to provide the highest sensitivity detectors across the 1 to 3 micron spectrum.  In  
addition, these products minimize maintenance cost and assure dependable operation with industry-leading reliability.

Available in several configurations, customers can choose element size, cooling alternatives and package size to suit a variety of 
system and application requirements. Cooled units provide additional sensitivity for very low level signal detection and  
enhance stability for environments where temperatures are in constant flux.

 

MicronSensIR™ Infrared Detectors
Lumex’s MicronSensIR Infrared PbSe and PbS detectors are available 
in single element and multi-element formats and provide industry-
leading sensitivity of 1.5E10 Jones across the 1 to 5.5 micron infrared 
spectrum.

In the detection and identification of gases and materials in the 1.0 
to 5.5 µm infrared region, PbSe and PbS detectors provide unparal-
leled sensitivity versus cost.

Key Features:				  
	 •	 Highest sensitivity detectors operating in the 1-3  

micron region.  Provides high signal to noise perfor-
mance for wide measurement dynamic range

	 •	 High durability ensures long operation in the field.  
Minimizes maintenance and repair.

	 • 	 Repeatable performance, promotes high  
manufacturing yields.  Consistent results from batch  
to batch 

Applications:				  
	 •	 Gas analysis
	 •	 Emissions monitoring
	 •	 Spectroscopy
	 •	 Process control systems
	 •	 Thermal imaging
	 •	 Flame Monitoring and Detection

SNR-40147 SNR-40013 SNR-40029
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MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40013 Product Specifications
MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40147 Product Specifications
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MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40029 Product Specifications
MicronSensIR PbSe Single Element Infrared Detectors
MicronSense™  PbSe Single Element Infrared Detectors (single-channel detector) family integrates recognized PbSe technology with 
proven manufacturing processes to provide the highest sensitivity detectors across the one to five micron spectrum.  In addition, 
MicronSense™  PbSe Single Element Infrared Detectors products minimize maintenance cost and assure dependable operation with 
industry-leading reliability.

The high sensitivity maximizes measurement dynamic range for applications with trace elements.  Real-time measurements are easily 
supported with the MicronSense™  PbSe Single Element Infrared Detector’s fast response time. High durability and long life minimize 
repair and maintenance costs. 

Available in several configurations, customers can choose element size, cooling alternatives and package size to suit a variety of system 
and application requirements. Cooled units provide additional sensitivity for very low level signal detection and enhance stability for 
environments where temperatures are in constant flux.

MicronSensIR™ Infrared Detectors

Key Features:				  
	 •	 Highest sensitivity detectors operating in the 1-5  

micron region.  Provide high signal to noise perfor-
mance for wide measurement dynamic range.

	 •	 Fastest response speed for mid-IR applications

	 •	 High reliability for long life

	 •	 Best overall performance for the 1-5 micron spectrum

	 •	 Consistent repeatable results minimize testing

Applications:				  
	 •	 Gas analysis
	 •	 Emissions monitoring
	 •	 Spectroscopy
	 •	 Process control systems
	 •	 Thermal imaging
	 •	 Flame Monitoring and Detection

SNR-40135 SNR-40059 SNR-40186
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MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40135 Product Specifications
MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40059 Product Specifications
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MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40186 Product Specifications
MicronSensIR High Performance Multi-Channel Infrared Detectors
New application demands are driving instrument manufacturers to measure more elements in smaller devices without sacrificing 
performance.  To meet these challenges, Lumex’s MicronSensIR High Performance Multi-Channel Infrared Detectors product family 
provides four discrete optical channels in a compact TO-5 package. Offering long-life, high-sensitivity PbSe detectors, MicronSensIR 
products cover the 1-5.5 micron spectrum for near- and mid-infrared applications.   

These multi-channel detectors are designed in a quadrant configura-
tion.  Four isolated optical bandpass filters are mounted on four discrete 
elements.  Well suited for a variety of applications, including air quality 
monitoring and emissions analysis, the filters have peak wavelengths of 
4.62, 4.60, and 3.34 microns to cover for CO2, CO and HC test require-
ments. 

MicronSensIR High Performance Multi-Channel Infrared Detectors 
provides industry-leading sensitivity in the detection of up to four dis-
tinct gases in the 1.0 to 5.5 µm infrared region. Combining the superior 
sensitivity, high quality and exceptional reliability of the MicronSensIR™ 
products, these detectors offer the four channels with unmatched channel 
isolation and a compact TO-5 footprint. In addition, they provide optical 
filtering CO, CO2 and CH4 (methane). The fourth channel is typically 
used as an optical reference (filtered at 3.8 um) to minimize measurement 
degradation from obstacles in the optical path.

Key Features:				  
	 •	 Four discrete high sensitivity optical channels allow 

for simultaneous measurement of multiple materials 
including

	 	 - CO2, CO and HC at 4.62, 4.60 and 3.34 microns 
respectively

	 	 - Optical reference at 3.85 microns 
	 •	 Covers 1- 5 microns for near- and mid-IR applications
	 •	 Compact, TO5 package maximizes potential applica-

tions
	 	 - Ideal for portable instruments where size is critical
	 	 - Hermetically sealed for use in harsh environments
•	 Designed for reliability to promote long life in the field 

Applications:				  
	 •	 Medical gas analysis
	 •	 Industrial gas analysis
	 •	 Auto and aviation emissions monitoring
	 •	 Air quality monitoring or analysis
	 	 - Environmental
		  - In tunnels
	 	 - Underground

MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40642 Product Specifications
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MicronSensIR Integrated Detector Assembly
Lumex’s MicronSensIR Integrated Detector Assembly incorporates electronics while still providing the exceptional sensitivity of the 2 
mm square PbSe detector (2.8 x x 1010 cm Hz1/2 w-1 peak D*) across the 1 to 5.5 micron spectrum.   Ideal for portable instruments, 
where size, durability and costs are so important, this compact detector provides a 10 dB gain amplifier, a cooler and a thermistor all 
within a hermetically shielded package.  This configuration helps minimize system noise, optimizing the measurement dynamic range, 
while reducing the system footprint and costs.

Standing out from other single-element detectors, MicronSensIR Integrated Detec-
tor Assembly was created to minimize size and simplify system implementation, 
without sacrificing performance. The standard MicronSensIR Integrated Detector 
Assembly includes a 2x2 mm PbSe detector and supports single or bipolar bias sup-
plies. It is configured with an AC coupled 10 dB gain amplifier.

The compact size significantly reduces the footprint as compared to traditional 
detector schemes and provides a hermetically sealed assembly for harsh environ-
ments. MicronSensIR Integrated Detector Assembly is ideal for manufacturers of 
portable equipment where size, durability and costs are so important.

The MicronSensIR Integrated Detector Assembly design takes advantage of a 
shielded, high impedance detector node to minimize noise. With the integrated 
thermistor and thermoelectric cooler (TEC), MicronSenseIR Integrated Detector 

Assembly can manage temperature fluctuations reliably. These complementary features combine to optimize the signal to noise ratio. 
Thus Lumex’s MicronSensIR Integrated Detector Assembly is prepared to meet the challenges of today’s and tomorrow’s demanding 
applications.

Key Features:				  
	 •	 High sensitivity detector with integrated electronics 

including:
	 	 - Single stage TEC and thermistor for temperature 

control
	 	 - Hermetic sealing for use in harsh environments
	 	 - A compact TO-8 package
	 •	 Ideal for portable instruments where small size is criti-

cal
	 •	 Less susceptible to noise than external circuitry con-

figurations
	 •	 External interface required to control TEC

Applications:				  
	 •	 Gas analysis, medical and industrial
	 •	 Emissions monitoring
	 •	 Spectroscopy
	 •	 Process control systems
	 •	 Thermal imaging
	 •	 Flame detection

MicronSensIR™ Infrared Detectors

Lumex P/N: SNR-40633 Product Specifications
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MicronSensIR Integrated Detector Assembly - Operating Instructions
The MicronSensIR Integrated Detector Assembly consists of a PbSe 2x2mm detector with an integrated low-noise 10 gain buffer/ampli-
fier, thermistor, and Thermoelectric Cooler (TEC). The Thermoelectric Cooler is typically configured with a temperature control circuit 
using the thermistor to provide feedback to the controller. Additionally, a low noise voltage source is required along with a measuring 
instrument, such as a wave analyzer or A/D converter and a software package, such as Labview. A modulated or “chopped” infrared 
source between 50-500Hz is needed to obtain Vo output between 0-1000μVAC. It is important to follow the guidelines provided in this 
document to achieve the optimal performance.

Typical System Diagram
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Measuring Instrument

The signal output will vary depending on the application. A typical signal will be in the range of 10-1000 μV. The signal values (in μV) 
reported on the test data sheet are values obtained by connecting a wave analyzer directly to the output of the IDA without further 
signal conditioning or amplification.

Modulated Infrared Source:

One can choose from a wide variety of infrared sources. The two requirements for the MicronSensIR Integrated Detector Assembly are:
1. The source should be modulated at a frequency between the lower 3dB roll off points, between 10 Hz and 825Hz.
2. The incident radiation should be within the dynamic range of the detector. The linear response range for incident radiation is10-6 
watts/cm2 - 10-3 watts/cm2.

Ground Loops:

Special attention in connecting this and certain other sensors should be paid when determining how to connect the grounds. They 
should be constructed so that all grounds have a single path to earth.

Requirements Overview

Bias Voltage
A bias supply (+Vb ,-Vb )is needed to operate the MicronSensIR Integrated Detector Assembly. The supply needs to be free of AC 
components that could pass through the amplifier as noise. The best choice for a bias supply (with current > 10μA) is 50VDC. Other 
voltages can be used, such as 25V, but it will decrease the resulting performance.

TEC Controller
The maximum current for the cooler is 1.3A at 2.4-3 VDC. The thermistor temperature can be determined using the thermistor curve 
below. During the manufacturing process, the MicronSensIR Integrated Detector Assembly is tested at 0°C. However, the unit can be 
operated at other temperatures as low as -20°C when cooled from 23°C.
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Installing Cooled Detector Assembly

Thermoelectric coolers are often used to cool devices for increased sensitivity or stability. Packages involving the use of thermoelectric 
coolers require some careful consideration to insure maximum life and performance.

A Thermoelectric Cooler uses the Peltier effect to convert DC current into a differential temperature (ΔT) and is sometimes referred to 
as a Solid State Heat Pump. As the name implies, the device “pumps” heat from one place to another. Heat (Q) is typically pumped from 
the object that is being cooled to the atmosphere. It is very important that the thermal resistance in this path be low enough to dissipate 
both the heat being pumped and the heat generated by the cooler itself. If it is not, the cooler and the device will overheat, damaging 
both components.

When designing and using a thermoelectrically cooled package, some important items to consider are the heat sink selection, the 
mounting method, and the current limit of the control electronics.
1. Heat Sink Selection
A proper heat sink must be used. Heat can be generated by the device being cooled and also by the thermoelectric cooler itself, totaling 
several watts. The selected heat sink must be adequate to dissipate all of the heat being generated and pumped by the cooler. The heat 
sink represents the final thermal resistance to the atmosphere, so its design is critical to the performance and longevity of the device. 
Inadequate heat sink design, mounting or size will reduce detector performance and could lead to early failure of the device and cooler.

2. Mounting
As shown below, the optimal thermal path is out of the pin side of the package.

The package material is designed to provide a hermetic seal, not necessarily low thermal resistance. Since the goal of heat sinking is to 
minimize the thermal resistance in the thermal path, it is important that it be mounted directly to the side of the package where the 
pins protrude. Mounting to any other surface on the package increases the thermal resistance, compromises thermal performance and 
reduces reliability.

To reduce the thermal resistance at the heat sink/package thermal interface, the mounting surfaces must be flat and free of any burrs or 
protrusions on any “casting” surface. Reducing the thermal resistance at this interface is aided by the use of thermally conductive inter-
face materials between the back of the package and the heat sink. Thermal compounds are provided by companies such as Wakefield 
Engineering. To maintain a consistent thermal path beyond five (5) years, a thermal pad must be used in place of the thermal com-
pound. This will increase the thermal resistance and thereby reduce the cooler delta T by as much as ten (10) percent but can increase 
the device lifetime if properly assembled and tightened when installed into the heat sink assembly. The assembly and torque are always 
very critical, but even more so when using a thermal pad in place of the compound.

The connecting pins or leads that protrude from the back of the package are hermetically sealed with a glass-filled feed through. Com-
plete the assembly of the heat sink, including the final torque of the mounting screws, prior to soldering these pins into place. Failure 
to mount the heat sink before soldering the pins can put stress on the glass joint as the heat sink is tightened and can lead to a hermetic 
seal failure. Hermetic seal failure can cause device failure.

Avoid bending the pins. If they must be bent, use a pair of bending pliers or tweezers to isolate the bend area from the glass-filled seal. 
Multiple bends of these pins will lead to pin failure.

3. Control Electronics
External electronics are responsible for controlling the temperature and protecting the package from overheating. ΔT increases with 
increasing current (I) up to the point that the internal heating is greater than the heat pumping capacity. Increasing the current beyond 
that point will heat the device, possibly to destruction. The thermistor should be used to provide feedback to controller/power sup-
ply circuitry, which regulates the input power and maintains the appropriate set point temperature. A current limit must be set on the 
cooler power supply which is less than Imax and also prevents overheating for the cooler in use. Note that the point at which a cooler 
overheats depends directly on the thermal resistance to the atmosphere and the ambient temperature.

The TEC can be run in open-loop mode with a fixed voltage. This will increase the sensitivity and spectral response of the detector but 
does not reduce temperature-induced sensitivity fluctuations.

4. Summary
The performance of detector packages with thermoelectric coolers is directly related to the adequate heat sinking of the package. 
Thermal resistance is minimized by proper heat sink selection and mounting using a thermal interface material. Overall control and 
protection is the responsibility of the system cooler control electronics. Proper thermal and electronic design will prevent damage and 
optimize the performance of the detector.

Failure to use proper handling, heat sinking, thermal path, mounting methods, and/or power limits will void any expressed or implied 
warranty by Lumex.


