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NIR-M-R15 / NIR-S-R16 

Product Introduction



Specification

 Wavelength Range: 900 to 2400nm

 Signal-to-Noise Ratio (SNR): 3,000:1 @2200nm

 Optical Resolution: 10nm~12nm

 Wavelength Accuracy: Typ. ± 1 nm 

 Detector: InGaAs (Uncooled)

 Slit Size: 1.8mm * 0.025mm

 Scan Capability: Linear(Column) / Hadamard / Slew Scan

 Illumination Module: one 5W tungsten filament lamp with reflector

 Lamp Life: 10,000 hours

 Scan Window: sapphire glass

 Collection Region: Typ. 16mm in diameter

 Working Distance: The working distance is defined from the bottom of the sample to the surface of the scanning window, including the container 

thickness. The sensitivity is better when the working distance is within 5mm, and 2mm is the best. 

 Communication Interface: USB-C

 Power Supply for Spectrometer : 5V/3A  (AC Adapter included)

 Dimensions (R15 / R16) : 195.5*114.5*45 mm3 /  208*126*70 mm3 

 Weight (R15 / R16) : < 0.8 kg  /  < 1.5 kg 

 Operating Temperature: 0 ~ 40 ℃, RH Max. 85%
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Appearance & Interface (R15)
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Appearance & Interface (R16)
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Power & USB Connection

5V/3A  Power Adapter 



Performance

• Spectral response and wavelength accuracy are verified with NIST SRM2036.

• The spectral response of NIR-M-R15 is very close to that of FOSS 6500 in the range of 900 nm to 2400 nm. Wavelength accuracy is within +/-1nm.

Expected Wavelength 
(nm)

Actual Wavelength 
(nm)

Offset (nm)

975.9 975.821959 -0.078041

1075.8 1075.655248 -0.144752

1151 1150.845079 -0.154921

1222.1 1222.321757 0.221757

1367.3 1367.64089 0.34089

1469.5 1469.611613 0.111613

1945.6 1945.403669 -0.196331



Software Operation



• It is recommended to warm up the lamp before a formal scan. You can set up a continuous scan to warm up the lamp. The intermittent 

lighting mode can be set for continuous scanning, for example, 30 consecutive scans with an interval of 3 seconds each time.

1. Scan configuration : SlewOne
2. Continue scan setting:

Cont. Scan: 30
Scan Delay (s): 3 

3.     Press “scan” to warm-up the device.
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Warm Up



Reference Scan

3. Place the reference 
material and click the 
reference scan button

2. Click “New” to perform a new 
reference scan

1. Select a scan 
configuration, such 

as the preset 
"SlewOne".



Sample Scan

3. Place the sample and 
click the scan button

1. Enter the prefix for the 
sample scan. Set the folder 

where data is stored.

2. Select spectral 
overlay 



Zoom and Pan

Select a zoom option from the right-click menu



Tooltip (Single)



Tooltip (Multiple)



Tooltip (Option)

Select a tooltip option from the right-click menu



Tooltip (Details)



Scan Configuration & Output Files

X:\Users\XXX\Documents\InnoSpectra\Scan Results



Sample Measurement #1



NIR-M-R2
900-1700nm

NIR-M-R11
1350-2150nm

NIR-M-R13
1600-2400nm

NIR-M-R15
900-2400nm

White Reference Sample #1
Milk Powder

Sample #2
Flour

• Scanning tests were performed using 4 spectrometers, all from InnoSpectra. Scan the white reference material first, then scan the samples.

• Samples are filled into a Petri dish (optical grade, glass bottom) for measurement.

Spectrometers and Samples



Scan Configurations

Spectrometer: NIR-M-R2 NIR-M-R11 NIR-M-R13 NIR-M-R15

Section Config Type: Hadamard Hadamard Hadamard Column Hadamard

Start Wavelength (nm): 900 1350 1600 900 1600

End Wavelength (nm): 1700 2150 2400 1700 2400

Pattern Width (nm): 7.03 10.54 12 7.02 10

Exposure (ms): 0.635 0.635 1.27 0.635 1.27

Digital Resolution: 228 160 200 228 160

Num Repeats: 6 12 15 6 6

PGA Gain: 16 4 8 64 16

• The NIR-M-R15 supports simultaneous scanning via a slew scan configuration. The 900-1700nm band and the 1600-2400nm band are 

scanned simultaneously. This patented design cuts scanning time of 900-2400nm in half.
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• The longer the wavelength, the higher the absorbance and the more dispersed the absorption bands of different components.

NIR-M-R2
900-1700nm

NIR-M-R11
1350-2150nm

NIR-M-R13
1600-2400nm

NIR-M-R15
900-2400nm

Measurement Results
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• The longer the wavelength,  the higher the absorbance (more sensitive) and the more dispersed the absorption bands of different components. 

If the sample has high NIR absorptivity, the absorbance may be saturated (distorted) in the longer wavelength range. For example, if the 

sample is water rich , the NIR absorption may be normal (no saturation/distortion) in the 1450 nm band, but will be saturated in the 1930 nm 

band. In this experiment, the sample is not rich in moisture, so both 1450nm and 1930nm can be used to monitor moisture levels.



Sample Measurement #2



Spectrometers and Samples

• Scanning tests are performed using NIR-M-R15. Scan the white reference material first, then scan the samples.

• Place soil samples into Petri dish (optical grade, glass bottom) for measurement.

• Scan Configuration: SlewOne (Default)

Sample #1
dark soil

Sample #2
brown soil

NIR-M-R15
900-2400nm

Scan Config Name: SlewOne

Section Config Type: Column Hadamard

Start Wavelength (nm): 900 1600

End Wavelength (nm): 1700 2400

Pattern Width (nm): 7.02 10

Exposure (ms): 0.635 1.27

Digital Resolution: 228 160

Num Repeats: 6 6

PGA Gain: 64 8

Scan 
Configuration



Measurement Results

• Typical water absorption bands in the NIR spectrum are at 1450nm and 1930nm. When sample is wet, the absorbance will be 

dominated by water absorption bands. 

1450nm

1930nm

wet

dry

900-1700nm

1450nm

1930nm

wet

dry



Measurement Results

• Absorbance average of 30 scans

• Cubic spline resampling: range=900~2400nm, step=4nm.

• Savitzky-Golay smoothing: derivative=2,  polynomial order=2, window size=15.



Sample Measurement #3



Spectrometers and Samples

• Scanning tests are performed using NIR-M-R15. Scan the white reference material first, then scan the samples.

• Scan Configuration: SlewOne (Default)

NIR-M-R15
900-2400nm

Scan Config Name: SlewOne

Section Config Type: Column Hadamard

Start Wavelength (nm): 900 1600

End Wavelength (nm): 1700 2400

Pattern Width (nm): 7.02 10

Exposure (ms): 0.635 1.27

Digital Resolution: 228 160

Num Repeats: 6 6

PGA Gain: 64 8

Scan 
Configuration

Samples: Carpets of different materials



Measurement Results



Thank You


