
Introduction

Micro*Color™ RGB Tunable Filters turn your mono-
chrome camera into a high-resolution color imaging 
system. The solid-state liquid crystal design allows 
rapid, vibrationless switching between the red, 
green, and blue color states, simulating the color-
sensitivity curves of the human eye. The closer you 
look, the more you’ll notice that not only are images 
taken with Micro*Color filter exceptionally accurate 
in color rendition, but they also contain detail not 
reproducible using conventional color cameras.

RGB Tunable Filters

P R O D U C T  N O T E

Key Features

•	 Solid-state	design	for	rapid,	vibrationless	
tuning

•	 Better	spatial	resolution	than	conventional	
“painted-pixel”	CCD	or	CMOS	cameras

•	 Variety	of	models	for	microscope	or	stand-
alone	use

•	 Plug-and-play	USB	interface	with	simple	
serial	command	set

Figure 1.  High-resolution color image of pine cone stem at 10x 
magnification, taken with a Micro*Color™ slider and monochrome 
camera on a Zeiss Axioplan™ 2 microscope.

Figure 2.  Left to right, Micro*Color sliders  
for Olympus BX/IX and Zeiss Axioskop™/ 
Axioplan, and Macro*Color 35 mm optics.

Micro*Color	and	Macro*Color		
RGB	Tunable	Filters	for	High-
Resolution	Color	Imaging
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True Color When You Need It

The Micro*Color 0.65X coupler is designed for use on micro-
scopes with an available C-mount camera port. No other 
adapters are necessary. Micro*Color sliders fit into the analyzer 
or similar slots on many common research microscope models. 

A Macro*Color filter is available designed to accommodate 
the wide variety of cameras and lens adapters. Micro*Color 
filters are operated using computer control via compact 
electronics controller box with both plug-and-play USB and 
TTL/Sync interfaces. The colors can be selected by computer 
in any order, and the exposure time for each color can be 
varied to provide an accurate white balance.

Figure 3.   The enlarged pictures on the left demonstrate the superior image 
quality of images taken with a Micro*Color tunable RGB filter and a 
monochrome camera versus a conventional color camera. The Micro*Color 
images have more accurate color rendition and do not suffer artifacts from  
the interpolation required for images taken with conventional cameras.

Figure 4.  Solid-state Micro*Color and Macro*Color filters allow you to take 
three images rapidly, without vibration: one in each of the red, green, and  
blue color states. After merging the three images, every pixel contains 
uninterpolated, full-color information. You can even use the color states  
to compensate for the spectral characteristics of the imaging sensor.

RGB color planes from  
Micro*Color or Macro*Color  
tunable filterEach pixel 

receives all 
three colors

Combined 
RGB pixel 

values

Figure 5.  Many conventional color cameras use a pattern of pixels covered 
with a color dye – one color per pixel. The is often referred to as a “Bayer” 
color pattern. Since each pixel can only see one color from the scene, software 
interpolation is necessary to infer the values of the other two colors using 
adjacent pixels. The result is compromised color as well as reduced spatial 
fidelity.
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Why is the Micro*Color Tunable RGB Filter with a 
Monochrome Camera Better Than a Conventional 
Color Camera?

Most digital color cameras utilize a single “painted-pixel” 
image sensor, in which the individual pixels are coated with 
either a red, green, or blue dye. Since individual pixels only 
receive light of a single color, software interpolation routines 
are necessary to estimate the actual color present in each 
pixel using information from surrounding pixels. This process 
can introduce artifacts that may negatively affect color fidelity 
and the resolution of fine detail.

Three-CCD cameras use a beamsplitter and three image  
sensors, and are expensive, bulky, and typically limited in 
pixel-count.

PerkinElmer‘s tunable filter technology uses every pixel of 
a monochrome image sensor to capture information from 
all three red, green, and blue color states in rapid succession. 
Depending on the bit-depth of the individual grayscale 
images, merging the three color planes together will create 
true 24-, 36-, or even 48-bit color images. No interpolation 
routines are needed to get accurate color, pixel-by-pixel, and 
the images possess maximum sharpness without compromising 
color fidelity, resolution or cost.
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Specifications

Color states1 Red, Green, Blue (RGB)

Aperture 22 mm (Micro*Color), 35 mm (Macro*Color)

Angle-of-acceptance NA (Micro*Color), 15-deg off-axis (Macro*Color)

Response time (room temp.)2 2 - 30 ms

Maximum optical throughput 500 mW/cm2

Operating temperature 10 - 40 °C

Storage temperature -15 - 55 °C

Computer interface3 Universal Serial Bus (USB) 1.1

Power supply USB bus-powered

Software4 ASCII, LabVIEW™ SubVIs

Notes

1. The spectral curves seen in Figure 6 represent typical Micro*Color and Macro*Color filters as of September 2006 and are subject  
to change.

2. Optics response time depends on a number of factors including ambient temperature (colder temperatures cause the liquid crystal 
material to become more viscous and slower to respond, warmer temperatures can reduce response times) and the starting and  
ending color state.

3. The electronics controller circuitry is compatible with USB 2.0 hosts, but will communicate at USB 1.1 data rates.

4. Any program capable of controlling devices such as filter wheels or microscope stages using serial commands through a USB port  
can control Micro*Color or Macro*Color filters. Many popular third-party image-capture and image-processing programs have  
extensions or plug-ins written to control the filters. Contact the maker of your imaging program to find out if they support 
Micro*Color or Macro*Color filters.

Figure 6. The color curves of the Micro*Color filter have been carefully 
selected for the most accurate color rendition possible, using most popular 
monochrome scientific cameras.
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