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Environmental Performance using DLP® NIRscanTM Nano
About Test Results
For many applications, performance under extreme or varying environmental conditions must be
maintained. Standard requirements for NIR spectrometers include wavelength repeatability to be on
the order of 10 percent of the instrument’s resolution.1 Any variability observed could be caused by
many parts of the system: variation in the optics, mechanics, or noise differences over temperature. To
show stability of the DLP NIRscan Nano evaluation module (EVM), a unit was tested for wavelength
variation in a temperature and humidity chamber.
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If You Need Assistance
Refer to the DLP Products and MEMS TI E2E Community support forums

Experimental Setup
An argon low-pressure discharge wavelength calibration lamp whose spectrum is shown in Figure 1
was placed outside the temperature and humidity chamber, and fiber coupled into the spectrometer
which was placed inside the controlled chamber. Three separate experiments were run. In the first
experiment, the temperature was varied while the dew point was held constant at 9.5°C. Similarly, the
second experiment varied the temperature while holding the dew point constant at 18°C. In the third
experiment, the relative humidity was held constant while varying the temperature, such that the
absolute humidity was directly proportional to temperature. A diagram of the experimental setup can be
seen in Figure 2 below.
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Figure 1: The spectrum of the argon test source

Figure 2: Experimental setup diagram
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For each of the three experiments, the argon spectrum was scanned multiple times. The first scan was
used as the reference values for the six peak wavelengths. The subsequent scans were measured at
the different environmental conditions and used to calculate the variations from the reference values.
To abide by the 10 percent standard presented earlier, the variation needs to be on the order of
±0.8nm or less.
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Figure 3: Example measurements for each experiment
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Performance Results
Two experiments were conducted at constant dew points of 9.5°C and 18°C. Because the dew points
were held constant, this tested the wavelength stability over temperature independent of water vapor
content of the air. The distribution of the peak locations are shown in Figures 4 and 5. The variations
were observed to be much better than the ≤±0.8nm target.
The third experiment was conducted where relative humidity was held constant and the temperature
was varied over a wider range. In this series, the absolute humidity was increasing along with the
temperature at each data point. The results are shown in Figure 6, with the variations again well within
the ≤±0.8nm goal.

Figure 2: Wavelength location variation vs temperature at 9.5°C dew point

Figure 3: Wavelength location variation vs temperature at 18°C dew point
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Figure 4: Wavelength location variation vs temperature with 60% relative humidity

Conclusion
The CMOS based, landed MEMS digital micromirror device (DMD) architecture in the DLP NIRscan
Nano EVM has been shown to provide stabile wavelength accuracy in this compact system over the
wide range of temperatures and humidities tested here. NIR spectrometer applications which have
previously been hampered from the market by high cost or questionable field performance now have a
platform available that combines the best in handheld, portable performance.
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS
Texas Instruments Incorporated (‘TI”) reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate TI products. TI has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.
TI’s provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.
TI reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.
Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all TI products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class III devices and
equivalent classifications outside the U.S.
Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which TI products or
services are used. Information published by TI regarding third-party products or services does not constitute a license to use such products
or services, or a warranty or endorsement thereof. Use of the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.
TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NONINFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
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Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s noncompliance with the terms and provisions of this Notice.IMPORTANT NOTICE
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