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Spatially patterned illumination with temporal and spectral control enables numerous new 
techniques in life-science applications such as optogenetics.  For example, in optogenetics, 
selected neurons in a specimen slice can be activated or silenced with a user defined illumi-
nation pattern. 
 
Mightex Polygon400 multi-wavelength dynamic spatial illuminator (DSI) integrates the state-of
-the-art spatial light modulators and high-power LEDs using a proprietary Etendue-preserving 
optical design to deliver high-intensity illumination patterns with diffraction-limited resolution.  
A Texas Instruments’ DLP spatial light modulator is used to display a user defined image pat-
tern.  At the heart of the Polygon400 is a unique optical system that carefully delivers light 
from LED sources to the DLP panel and then through a microscope to the specimen plane. 
Such a systematic approach makes it possible to achieve maximum optical intensity while 
maintaining diffraction-limited imaging performance. 
 
Temporal performance is a key to many intended applications for Polygon400.  With a frame 
rate of more than 4,000 fps and fast-switching LEDs, Mightex Polygon400 can deliver illumi-
nation patterns with micro-second precision.  Advanced DSI models with external LED con-
trollers also enable wavelength switching in between illumination patterns at the highest frame 
rate. 

 

Customers may specify up to three LEDs in the range of 400nm to 700nm to be included in 
the built-in light source engine.  A lightguide-coupled model is also available where any light 
sources such as LEDs and arc lamps can be used for illumination. Note that the lightguide-
coupled model does not have built-in LEDs. 
 
A dedicated software allows users to generate illumination patterns as well as control illumina-
tion intensity and timing.  The software also supports alignment between illumination patterns 
and images acquired through any digital cameras on a microscope. 
 
Mightex Polygon400 is designed to be easily inserted into the infinity path of a microscope.  
For inverted microscopes, the preferred inserting point is usually the back port of the micro-
scope where a fluorescence attachment is commonly placed.  A filter cube is required to fold 
the DSI light path into the microscope. The filter cubes used for fluorescence observation 
serves this purpose well. 
 
For upright microscopes we provide a beam combiner cube to be inserted below the binocu-
lar/trinocular unit. The dichroic or mirror in the beam combiner directs the Polygon400 beam 
into the microscope light path. 
 
It is also possible to use other ports such as camera ports on a microscope to launch Poly-
gon400 illumination. Please email sales@mightex.com or call +1-925-218-1885 if you would 
like to discuss your specific needs. 

FEATURES 

 Programmable image patterns 

 Up to 4000 frames per second 

 416K pixel DLP panel 

 Wide range of available wave-

lengths 

 Support LEDs or arc lamps 

 Diffraction-limited projection 

 High-throughput Etendue-

preserving design 

 External LED controller avail-

able for fast wavelength 

switching 

 Fiber or lightguide input avail-

able 

 Intuitive software for spatial, 

temporal and spectral control 

of illumination patterns 

 

APPLICATIONS 

 Optogenetics 

 Structured illumination  

PRODUCT DESCRIPTION 

(a) Polygon400 Dynamic spatial 
illuminator. 

         (a)           (b) 
Figure 1 - (a) Polygon400 installed on an inverted microscope; and (b) Polygon400 installed on an upright micro-
scope . 

(b) Left - Polygon400 beam combiner cube 
for upright microscopes; and, right - adapter 

ring for inverted microscopes. 
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PERFORMANCE SPECIFICATIONS 

Projection Area 
Common Microscopes 

Leica Nikon Olympus Zeiss 

Height (mm) 8.7 8.7 7.8 7.2 

Width (mm) 15.5 15.5 13.9 12.7 

Diagonal (mm) 17.7 17.7 16.0 14.6 

Pixel size (m) 18.0 18.0 16.2 14.8 

Projection area and pixel resolution (at 1X magnification) 

To calculate illumination area and pixel resolution at the specimen, simply divide the above numbers by the magnifica-
tion of the objective.  For example, under a 10x objective on an Olympus microscope, the illumination area will be 

0.78mm x 1.39mm with a pixel resolution of 1.62m.  

1. Preliminary estimation and at specimen under a 20x 0.75NA Olympus objective. 

Available LED wavelengths and output power 

Wavelength 
(nm) 

Output Power
1
(mW) 

Static Image mode Pulse mode 

400 TBD TBD 

470 8.0 15 

530 2.2 4.5 

590 1.5 3 

617 7.0 14 

630 7.0 14 

656 7.0 14 

Control and timing 

Parameters Minimum Maximum Unit 

Allowed bitmap depth 1 8 bit 

Exposure time @ 1bit 250 - s 

Frame rate @ 1bit 4000 - 1/sec 

Exposure time @ 4bit 1600 - s 

Frame rate @ 4bit 625 - 1/sec 

Exposure time @ 8bit 8333 - s 

Frame rate @ 8bit 120 - 1/sec 

Input trigger TTL, BNC connector - 

Input trigger delay TBD s TBD 

Output trigger TTL, BNC connector - 

Output trigger delay TBD TBD s 

System and communication 

 USB2.0 interface. 

 5Vdc 3A input power. 

 Windows 7 (recommended), Windows XP Service Pack 2 or greater  

 Screen resolution of 1366x768 or higher 
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INSTALLATION DRAWINGS 

PART NUMBER AND ORDERING INFORMATION 

For example, DSI-I-0470-0590-000 is a dynamic spatial illuminator with two built-in LED sources: 470nm and 590nm. 

With a world-class OEM design team, Mightex offers a broad range of customized solutions in order to meet  individual 
customer’s unique requirements. Please call 1-416-840 4991 or email sales@mightex.com for details. 

(b) Polygon400 beam combiner cube for upright 
microscopes. 

DSI- x- xxxx- xxxx- xxxx- xxx 

  
I - with built-in LEDs 

F - with fiber/lightguide input 
1st wavelength code 2nd wavelength code 3rd wavelength code 

Reserved 
for internal 
use 

(a) Installation drawing for Polygon400 

(c) Polygon400 adapter ring for inverted micro-
scopes. 
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