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AT THE HEART  
OF INNOVATION

TUNABLE LASER 
TECHNOLOGY

MINIATURIZED QUANTUM CASCADE LASERS  
FOR INSTRUMENTATION & RESEARCH



2

AT  T H E  H E A R T  O F  I N N O VAT I O N



3

LaserTune:
for research & development

•	 Benchtop, turnkey laboratory tool
•	 Use in optical experimentation  
	 or spectrometer development
•	 Fully-integrated solution 
•	 Optional IR detector

mQCL:
for OEM product integration

•	 Multi QCL optical module  
	 for system prototyping
•	 Broad wavelength applications
•	 Gap free tuning
•	 Noise sensitive measurements
•	 Trigger I/O for seamless integration

sQCL:
for portable OEM product integration

•	 Best in class ultra-miniature tuner  
	 and electronics
•	 Wide wavelength range in a single tuner
•	 OEM integration support
•	 Lowest cost in volume 
•	 Command/Control SDK provided

Quantum Cascade Lasers (QCLs) are tunable lasers that 
can make controlled incremental shifts in wavelength output.  
This enables the incredible power of lasers to be applied to  
broad-band spectroscopy applications where previously  
there were no solutions. Block’s external cavity QCLs are 
effective for producing widely tunable systems and providing 
broadband tuning at microsecond speeds while still compact  
and multi-modal.

Our QCLs operate in “pulsed” mode (as opposed to “continuous 
wave”) for operating in a wide range of environments without  
requiring expensive and bulky external cooling. In addition 
to the first and only ruggedized QCL systems designed for  
manufacture and scalability, we also offer the expertise and 
collaboration to determine the best laser for your application.

As a leader in high-performance mid-infrared (IR) spectrometers, we have leveraged 
our expertise to develop next-gen Quantum Cascade Lasers (QCL) used around  
the world in life science, safety and environmental applications.
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LaserTune Applications:

Research & Development

Product Specifications:

LaserTune-S: Dimensions: 9.3” x 6.6” x 1.75”    Weight: 2.2 bs (1 kg)
LaserTune-M: Dimensions: 6.25” x 5” x 4.9”    Weight: 4.5 lbs (2.04 kg)

Tuner Selection (μm):

5.4–6,  6.1–7.3,  7.4–10.4, 9.9–12.8

Other ranges available, please contact us regarding your specific needs/requirements.
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Product Highlights
 

█	 Complete turn-key system ready to work out of the box

█	 Configurable lasers to achieve desired gap-free wavelength  

	 range from 5.4-12.8 µm

█	 Wavenumber ramps, step functions, static wavenumber control

█	 Integrated software allows you to easily control the laser

█	 SDK provided to enable rapid integration

Both the LaserTune-S (single laser) and LaserTune-M (1-4 lasers) 
models have an intuitive software interface that is simple to set 
up and operate in one of 3 modes: Ramping smoothly through a 
range of wave numbers (WNs), stepping through discrete WNs, 
or residing at a single WN. The pulses can be internally triggered 
at regular intervals with an available sync-out signal, or can be 
initiated by your trigger input.

LaserTune’s flexible programming platform provides an industry-
leading sweep speed capability at 25 cm-1 per millisecond, a 
wide range of pulse durations, fast repetition rates, and a widely 
adjustable duty-cycle that may be dynamically varied. With 
a tightly collimated beam, industry-leading thermal/temporal 
stability, and exceptional spectral accuracy, this rugged system is 
a reliable tool on any optical bench.

The MCT detector option provides all-in-one spectrometer 
capabilities. On-board software allows you to easily control 
the laser and collect the detector signal to produce complete 
exportable spectra. The compact, rugged, plug-and-play design 
makes LaserTune a reliable instrument for your lab.

The MCT Detector for LaserTune
The MCT (Mercury-Cadmium-Telluride) Infrared Detector Module 
is a thermoelectrically cooled detector element and preamplifier 
package optimized for acquiring spectral data when coupled with 
LaserTune-M. The module operates at room temperature without 
requiring liquid nitrogen or other cooling techniques. Users can 
configure a spectrometer in a variety of ways for applications  
such as IR spectroscopy, and spectral data is acquired and 
available for analysis and storage.

The detector module is also optimized for the emission profile  
and fast scan rate of the LaserTune QCL system. Since the  
module represents the same hardware employed in Block’s 
spectrometer system, users get maximum versatility without 
sacrificing system performance.

The LaserTune benchtop instrument comes ready out-of-the-box, with one to four 
mid-IR lasers that fulfill your gap-free wavelength requirements. 
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Number of Tuners Wavelength Range

1-tuner

5.4 - 6.05 μm (1850 - 1650 cm-1) 
6.1 - 7.30 μm (1635 - 1370 cm-1) 
7.4 - 10.4 μm (1335 - 960 cm-1) 
9.9 - 12.8 μm (1010 - 780 cm-1)

2-tuner
5.4 - 7.30 μm (1850 - 1370 cm-1) 
6.1 - 10.4 μm (1635 - 960 cm-1) 
7.4 - 12.8 μm (1335 - 780 cm-1)

3-tuner
5.4 - 10.4 μm (1850 - 960 cm-1) 
6.1 - 12.8 μm (1635 - 780 cm-1)

4-tuner 5.4 - 12.8 μm (1850 - 780 cm-1)

mQCL Applications:

OEM Product Development

Product Specifications:

Dimensions: 7” x 5” x 5”    Weight: 5 lbs (2.26 kg)

Tuner Selection (μm):

5.4–6,  6.1–7.3,  7.4–10.4, 9.9–12.8

Other ranges and combinations are available, please contact us regarding your specific 

requirements. The table below shows contiguous combinations of these individual WN lasers.

136.53 5.38

177.8 7.00

152.4 6.00

8.89 .35
29.04 1.14

45.89 1.81
142.17 5.60

168.91 6.65

8.89 .35
22.2 .87

130.2 5.13

143.51 5.65

D

C

B

AA

B

C

D

12345678

8 7 6 5 4 3 2 1

E

F

E

F

    .X .3
  .XX .13 ANGLES 0.25

UNLESS OTHERWISE SPECIFIED
            TOLERANCES ARE

MM [INCHES]
TITLE (DESCRIPTION)FINISH

B. BRUCE
        ANSI Y14.5M-1994
THIRD ANGLE PROJECTION

MATERIAL

CHECKED

DSCALE

APPROVED

DRAWN

PART (DRAWING) NUMBER

DESIGNED SIZE REV.1 OF 2

UNLESS  OTHERWISE  SPECIFIED
          DIMENSIONS ARE IN

SHEET
DO NOT SCALE

DRAWING

132 TURNPIKE RD SUITE 110
SOUTHBOROUGH, MA  01772
TEL  (508) 251 - 3100

THIS DRAWING, IN TOTAL OR IN PART, IS 
PRIVATE AND CONFIDENTIAL AND IS SUPPLIED 
ONLY ON THE EXPRESS CONDITION THAT IT IS 
NOT TO BE USED BY, COPIED BY, OR 
COMMUNICATED TO,  ANY OTHER PERSON 
WITHOUT WRITTEN AUTHORIZATION FROM 
BLOCK ENGINEERING/BLOCK MEMS LLC & 
SPECTRA OPTICS, INC., SOUTHBOROUGH, 
MA 01772

MINI QCL CUSTOMER FACING DRAWING

707-701011-CFD
1:1

136.53 5.38

177.8 7.00

152.4 6.00

8.89 .35
29.04 1.14

45.89 1.81
142.17 5.60

168.91 6.65

8.89 .35
22.2 .87

130.2 5.13

143.51 5.65

D

C

B

AA

B

C

D

12345678

8 7 6 5 4 3 2 1

E

F

E

F

    .X .3
  .XX .13 ANGLES 0.25

UNLESS OTHERWISE SPECIFIED
            TOLERANCES ARE

MM [INCHES]
TITLE (DESCRIPTION)FINISH

B. BRUCE
        ANSI Y14.5M-1994
THIRD ANGLE PROJECTION

MATERIAL

CHECKED

DSCALE

APPROVED

DRAWN

PART (DRAWING) NUMBER

DESIGNED SIZE REV.1 OF 2

UNLESS  OTHERWISE  SPECIFIED
          DIMENSIONS ARE IN

SHEET
DO NOT SCALE

DRAWING

132 TURNPIKE RD SUITE 110
SOUTHBOROUGH, MA  01772
TEL  (508) 251 - 3100

THIS DRAWING, IN TOTAL OR IN PART, IS 
PRIVATE AND CONFIDENTIAL AND IS SUPPLIED 
ONLY ON THE EXPRESS CONDITION THAT IT IS 
NOT TO BE USED BY, COPIED BY, OR 
COMMUNICATED TO,  ANY OTHER PERSON 
WITHOUT WRITTEN AUTHORIZATION FROM 
BLOCK ENGINEERING/BLOCK MEMS LLC & 
SPECTRA OPTICS, INC., SOUTHBOROUGH, 
MA 01772

MINI QCL CUSTOMER FACING DRAWING

707-701011-CFD
1:1



7

Product Highlights
 

█	 OEM integration ready

█	 Configurable lasers to achieve desired gap-free wavelength  

	 range from 5.4-12.8 µm

█	 Wavenumber sweeps, step functions, static wavenumber control

█	 On-board software allows you to easily control the laser

█	 All the functionality of our LaserTune product in an OEM form  

	 factor and cost point

█	 Available SDK enables rapid integration

The system accommodates configurations of 1-4 QCL tuners 
where the tuners, beam combining and steering optics, and 
optional visible alignment laser are all affixed to the optics plate. 
The mQCL tuner modules are controlled by miniature driver 
electronics with trigger I/O to enable seamless system timing 
and widely flexible programming. The interface to the electronics 
ranges from SDK commands for hardware integration to a 
convenient GUI for experimenters.

The mQCL is used in a wide variety of real-time applications 
requiring a mid-infrared laser source, including surface 
inspections, biometrics, in-line process control, laboratory 
analytics, air quality monitoring, pharmaceutical development 
and various life science applications. 

The module is designed to be integrated into a variety of 
spectroscopic instruments, including products used in the 

fields of Photoacoustic Spectroscopy (PAS), Cavity Ring-
Down Spectroscopy (CRDS), Atomic Force Microscopy (AFM)  
and a range of dispersive and non-dispersive instruments. 
The mQCL is especially beneficial to IR microscopes and IR 
spectrometers that can conduct standoff, non-contact analysis 
due to the high spectral radiance of Block’s QCLs.

The mQCL provides multiple lasers in a fully functional module for easy  
product development and integration.

“Integrating Block’s QCLs into our atomic force 
microscope (AFM) has enabled us to acquire both 
topography, IR spectra and spectral mapping with 
~ 5 nm spatial resolution, about 1000X better than 

the resolution of the FTIR microscopes.”
 

– Sung Park, CEO, Molecular Vista
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sQCL Applications:

OEM Product Development

Product Specifications:

Dimensions: 2.9” x 1.7” x 1.4”    Weight: 4.8 oz (136g)

Available Ranges (μm):

Variety of ranges within 5-13 µm (760-2,000 cm-1). 
See wavelength selection guide for details.
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Product Highlights
 

█	 Superior stability (thermal & temporal) 

█	 OEM integration ready and cost effective solution

█	 Ultra-miniature footprint, including electronics

█	 Flexible trajectory creation & customization

█	 Power efficient for portable instruments

█	 Wide thermal operating range

█	 Wide choice of mid-IR lasers for desired wavelength range

█	 Wavenumber sweeps, step functions, static wavenumber control

█	 No active external cooling requirement

With power and trigger signals provided by your mother board,  
the lasers become a fully integrated component in your system.

Mechanical integration of the sQCL is similarly straightforward, 
using the four mounting holes on the base of the tuner. With 
Block’s compact S-Controller circuit, the laser’s voltage 
conditioning, internal thermal control, trigger interface, and 
safety interlocks are remote from the laser’s miniature head, 
but seamlessly integrated. This allows for the QCL tuner to 
be located where it needs to be in the system with minimal  
design constraint.

Single Tuner Options
Blocks QCLs are supplied in numerous different wavelength 
ranges that can be selected based on the application 
requirements. While these ranges represent the standard tuners 
we offer, additional ranges are available upon request. 

The sQCL begins as a ruggedized design with a wide thermal 
operating range. The systems are designed to work off of 12v-dc 
power and 3.3v triggers for use in handheld or portable systems. 

When low cost and extremely compact size are most important, the sQCL  
is the OEM integrators’ tunable laser of choice. 
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Our engineers are constantly working to create innovative products that 
provide a huge boost to your project at a high performance to cost ratio. 
We look forward to hearing about your goals and how we can help you 
achieve them.
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MILIPOL Paris Innovation Award

BLOCKENG.COM 

+1 (508) 251-3100   |   info@blockeng.com

Photonics West Prism Award Tibbetts Award: Small Business Innovation Research


