
ROCK NIR and XNIR
High Throughput with 4-8 Times the Sensitivity of Comparable Spectrometers



ROCK NIR and XNIR - Provides Faster and More Accurate Measurements

The ROCK NIR and XNIR spectrometers provide industry-leading optical throughput, with 4-8 times the 
sensitivity of comparable spectrometers. Due to this, the best possible SNR is achieved enabling the 
spectrometer to measure faster and more accurately compared to other spectrometer designs of similar form 
factor. 

The spectrometers are designed with a numerical aperture of 0.22 NA to match the input fibers used in the 
industry. Hence, you can achieve optimal spectrometer performance using industry-standard optical 
components, to eliminate extra cost for specialized equipment.

Key Features

• Wavelength ranges: 900 to 1700 nm for NIR              
and 1100 to 2100 nm for XNIR

• Numerical aperture of 0.22
• Resolution from 7 nm to 10 nm for NIR and 
        9 nm to 13 nm  for XNIR
• Footprint of 144 mm x 181 mm x 52 mm  for NIR                 

and 110 mm x 105 mm x 45 mm  for XNIR
• Symmetrical peak shapes

Industries

Our spectrometers are well suited as the spectral 
engine in your analytical instrument for a wealth 
of applications in:

• Health care and life science
• Food and agriculture
• Light measurement
• Semiconductor manufacturing
• Security
• Biophotonics

High Throughput Design

The numerical aperture of the spectrometer is 0.22 
(equivalent to a F-number of 2.2), which means that 
the spectrometer can accept a wide cone of light. 
For instance, the high NA of 0.22 matches the NA of 
typical multimode fibers thereby ensuring maximum 
coupling from a fiber to the spectrometer. This is in 
contrast to many other compact spectrometers that 
has lower NA and thereby does not couple nearly as 
much light into the spectrometer as the ROCK NIR 
and XNIR.

The ROCK NIR and XNIR spectrometers can be 
configured by Ibsen with a range of input slits 
providing the optical FWHM resolution that best suits 
your requirements. Since a slit will limit the amount of 
available light on the detector we always recommend 
that you work with the largest possible optical 
resolution that is acceptable in your application.

ROCK NIR and XNIR spectrometers can be configured 
from factory with two different line array detectors. 
However, Ibsen Photonics can in most cases 
customize a ROCK spectrometer to accept almost 
any other line array detector. Please, contact 
Ibsen Photonics directly to discuss adaptation to a 
non-standard detector array. 



Technical Specifications

RSM-445 RSX-465

Spectral range 900 – 1700 nm 1100 – 2100 nm

Wavelength accuracy <0.5 nm <0.5 nm

Resolution*
Slit width 
70 μm 
150  μm 

7 nm 
10 nm

8.7 nm  
12.8 nm 

Slit height 500 μm 500 μm

Numerical aperture 0.22 0.22

Stray light Monochromatic input <<0.03 % (at ± 10 x FWHM from peak) <0.03 % (at ± 10 x FWHM from peak)

Detector G9214-512 can have up to 5% non-adjacent defective pixels

Hamamatsu G9214-512
512 x 1 pixels (approx. 506 pixels used)
25 x 500 µm pixel size
SNR 3200:1
Dynamic range 9600:1

Hamamatsu G9206-256
256 x 1pixels (approx . 250 pixels used)
50 x 250 µm pixel size
SNR 3200:1
Dynamic range 9600:1

Interface USB 2.0 / RS-232, TTL-UART or SPI USB 2.0 / RS-232, TTL-UART or SPI

Technology TE-cooled InGaAs TE-cooled InGaAs

Minimum integration time 6 μs 10 μs

Maximum spectral scan frequency Using VersaPIC Electronics and USB 60 Hz 50 Hz

Electronics option VersaPic VersaPic

Temperature induced drift < 0.02 nm /°C < 0.02 nm /°C

Operating temperature range Non-condensing -10 to +45 °C -10 to +45 °C

Dimensions Excluding electronics 144 mm x 181 mm x 52 mm 110 mm x 105 mm x 45 mm

*Typical values



The ROCK NIR and XNIR spectrometers utilizes  Ibsen Photonics NIR and XNIR transmission 
gratings. The grating provides a high even diffraction efficiency, as evident by the absolute diffraction  
efficiency graph displayed above.

Additionally, the transmission grating itself ensures impressive wavelength stability due to the inherent
self-correction nature of transmission gratings, compensating for misalignment, shock, or vibrations that
the spectrometer may experience.

The design also provides very low polarization dependence as an added benefit.

Every grating used in the ROCK NIR and XNIR spectrometer is a master grating fabricated at Ibsen 
Photonics’ clean-room facility in Denmark.

Transmission Gratings
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Operation with VersaPic USB/RS-232 Controller and Software

The ROCK NIR and ROCK XNIR spectrometers are supplied with the VersaPic USB/RS-232 controller,             
drivers, and software.

OEM Spectrometer Software

Ibsen offers a common software platform across all spectrometers using the VersaPic USB/RS-232 
controller. On the figure bellow you can see a summary of the various software levels.

Drivers

In order to get communication to work with the spectrometer you need to install a USB driver and a virtual 
COM port driver. Drivers for Windows are included in the download package from ibsen.com but the drivers 
for any operating system can be downloaded from the FTDI home page (www.ftdichip.com).

Firmware (RS-232/USB) Commands

The lowest level that you can communicate with the spectrometer is by Firmware commands. These will 
provide you with most flexibility but also requires most work since you have to perform the communication 
command by command. 

The Firmware command set is independent of operating system so you are not tied to using Windows for 
instance.  A Firmware Command Reference Manual can be provided on request.

Overview of the software interfaces

Software Development Kit (SDK)

The SDK operates at a layer above the Firmware commands using a set of Windows DLL’s. These DLL’s 
group several firmware commands into more convenient function calls to make it easier to program using 
C, LabVIEW or similar higher-level programming languages. The Software Development Kit has its own 
User’s Manuals included in the package as well as some programming examples.

VersaSpec 
Application

Your
Application

VersaSpec
API (SDK)

Firmware Command Set

FTDI USB Drivers

USB

Your
Application

VersaSpec

The VersaSpec software is application software that runs under Windows mostly intended for quick 
evaluation of our spectrometers. You can set basic parameters like integration time, number of averages 
but most of the Firmware parameters cannot be set by the VersaSpec.

TEC Software

The detector in the ROCK NIR spectrometer can be cooled using a Thermo-Electric cooling element 
mounted inside the detector package. Download package from ibsen.com includes software for 
controlling the Thermo-Electric cooling of the detector array.



VersaPic Electronics Specification

Electrical Parameters
Power Supply USB- Hub powered or + 6 ... 16 V DC
Operation current <150 mA (on USB)
Quiescent current 
(power down)

<5 mA (interface dependent)

Analog to Digital Conversion Unit
Resolution 16 bit, 2 bit RMS (without oversampling), 4 bit INL, no missing code
Sampling speed 10 MS/sec.
Sampling mode Sample and Hold: 1, 4 - fold prog. oversampling or Correlated Double Sampling
Inputs 2 (odd and even), programmable for positive or negative video signals
Input full scale range 2 V or 4 V, programmable
Gain 1 to 5 programmable in 64 steps 
Offset External compensation or programmable up to +/- 300 mV

Interfaces
USB 2.0 Up to 12 Mbit/sec
RS-232 8, N, 1, RxD, TxD, no flow control up to 115200 bit/sec.
TTL-UART Up to 921600 bit/sec
SPI Up to 5 Mbit/sec.

Process Control
Trigger input TTL, slope programmable
Shutter output TTL, programmable state and delay
Flash lamp control Programmable flash length, programmable burst

Electrical Interface

The ROCK NIR and  ROCK XNIR spectrometers includes detector array and control electronics that allows the 
spectral data to be read from a PC over USB 2.0 / RS-232, TTL-UART or SPI. The ROCK XNIR must be powered via 
an external 12V, 2.5A power supply through the wires as shown in the figure below.

Ibsen Photonics can offer customized versions of the ROCK XNIR spectrometers where the control electronics is 
left out and the detector pins can be interfaced with directly. Please contact Ibsen Photonics for more informa-
tion about this option.

Attention
Please read the operating instructions manual before use. Your 12V power supply must be switched ON before 
connecting the TEC external power on the spectrometer control board.

Please Note
Minimum detector temperature is –12 °C when the spectrometer is operated at room temperature without forced 
cooling.

Electrical connectors on ROCK NIR and ROCK XNIR Spectrometers

 Connector Layout and Dimensions of Versapic Controller (mm)



Mechanical Drawings

RSM-420 and RSM-445 Including Electronics1 2
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Contact us

Ibsen Photonics A/S
Ryttermarken 17
DK-3520 Farum
Denmark

Telephone: 
+45 4434 7000

Email: 
inquiry@ibsen.com

About Ibsen Photonics

The core expertise of Ibsen Photonics lies in the opto-mechanical design, grating technology and metrology. 
We master the cycle from optics, grating simulation and design, through optical and semiconductor production 
technologies, to high volume assembly, packaging and testing. Over the years we have developed many new 
designs, technologies and processes - many patented. 

Our customers are large to medium-sized manufacturers of advanced optical devices and instruments, into 
which our products are integrated. With a highly organized production process, we are able to help customers 
obtain smooth instrument production, low unit-to-unit variation, high level of right first time, no field returns, 
and a low level of rework.

Our grating production facilities are world-class, including class 10 cleanroom facilities that we designed and built 
in 2000/2001, in which all environmental parameters are under continuous surveillance.

Our spectrometers are produced under strict quality control in our assembly facility in Denmark. We have been 
granted I ISO 9001, ISO 13485, ISO 14001 and ISO 45001. This confirms Ibsen’s’ consistent capability to produce 
high quality products that meet market standards and all regulatory requirements. 

Working with Ibsen Photonics

Ibsen was founded in 1991 by Per Ibsen under the name of Ibsen Micro Structures A/S. Today 88% of 
Ibsen Photonics’ share is owned by Foss A/S, a world leader in analytical solutions for the Food and Agri-
cultural industries. Ibsen management and employees hold the remaining 12 % of the shares.

The Ibsen spirit combines the dynamic, entrepreneurial culture of a medium size company with a 
disciplined, operational mentality of a large corporation. With an average employee tenure of more than 
10 years, Ibsen makes for a very effective organization that builds on more than 30 years of experience as 
a company.

Ibsen employs more than 90 people at our R&D and manufacturing facility in Denmark and has achieved a 
turnover of more than 180 MDKK in 2022.


