
HVDUO-5M Digital Color Camera 

 

 
 
 
 
Description 
 
The HVDUO-5M is a one-piece digital color camera 
capable of acquiring accurate, high-resolution color 
images using the Foveon FO18-50-F19 X3 direct 
color image sensor.  The HVDUO-5M features 24-
bit digital color output, real-time color processing, 
support for all sensor scan modes and a 
CameraLink interface.  The HVDUO-5M is 
compatible with a wide range of standard C-mount 
optics. It includes an automatic internal dark-frame 
shutter and controls for synchronized illuminators.  
The HVDUO-5M is well suited for industrial, 
scientific, cinema, medical and communications 
applications requiring high-quality color images. 
 
Features 
 
• 4.53 million pixels in a 1420 x 1064 x 3 matrix 

matches 3-chip color performance 
• 5 micron square pixels accommodate an 

extensive selection of optics 
• Flexible scanning methods support selection of 

resolution, raster size and speed from full 
resolution at 7 Hz to VGA at 30 Hz in the low-
noise mode. 

• Single-shot or continuous acquisition with 
selectable exposure offer optimum performance 
for still and motion images 

• Camera control and image viewing software for 
Windows® facilitates rapid setup and acquisition 

• Internal automatic shutter provides trouble-free 
dark frame acquisition 

• 24-bit RGB CameraLink output easily connects 
to a wide variety of framegrabbers 

• A compact housing, single power supply and 
diverse mounting options simplify installation. 

 
Sensor 
 
The HVDUO-5M camera provides true color 
performance through the use of the Foveon FO18-
50-F19 X3 direct color image sensor, which 
incorporates the exclusive Foveon X3 color 
separation technology.  Unlike color filter mosaic 
sensors, the Foveon FO18-50-F19 X3 image 
sensor detects full color at every pixel location. 
  
 
 
 

In a typical mosaic sensor, each pixel is supplied 
with a filter that passes only one color band.  One-
half of the pixels detect green and only one-quarter 
detect red or blue.  This wastes light and creates 
gaps in the color data, producing offsets among the 
color detection positions and artifacts when the 
missing data are estimated. 
 

 
 
In image sensors using the Foveon X3 technology, 
three layers of photodetectors provide every pixel 
location with three stacked photodetectors so that 
every pixel location detects full color.  No light is 
lost in filters and the detection locations for all three 
colors are coincident. 
 

 
 
To make best use of the superior color detection 
capability of the X3 technology, the Foveon X3 5M 
image sensor also includes an extensive set of 
scan control registers to support scanning of 
selected rectangular regions of interest, grouping of 
pixels in both rows and columns and selective 
scanning of every nth  line to facilitate higher frame 
repetition rates. 
 

HVDUO-5M Digital Color Camera with Foveon X3® Direct Color Image Sensor 
 

   Old Filter Array Technology 

New Foveon X3 Technology 
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The HVDUO-5M camera takes full advantage of 
these powerful sensor features by incorporating 
real-time color processing, full control of scan 
modes and three-channel, 12-bit video digitization. 
 
Shutter Mode Control 
 
The HVDUO-5M provides two shutter modes to 
accommodate a broad variety of still and motion 
imaging applications.  In either mode, scanning 
may be set to run continuously or triggered frame 
by frame on demand. 
 
Still Shot – The still shot mode provides superior 
image quality in applications where the illumination 
can be externally timed.  This includes the use of 
strobe or pulsed LED illumination or external 
shuttering.   
 
Rolling Shutter – The rolling shutter mode is used 
where the illumination is continuous either for 
acquisition of single images or for video operation.   
Exposure time may be set from one line to one 
second. 
 
Image Processing 
 
Three-channel analog video from the sensor is 
digitized to 12 bits to maximize dynamic range.  
After digitization, the image data is processed in 
real time to produce accurate color output.  Control 
is provided for all video processing steps. 
 
Dark Frame – The HVDUO-5M will automatically 
acquire a new dark frame whenever any setting is 
changed that invalidates the previously stored data.  
New dark frames may also be acquired manually at 
any time.  An automatic internal dark frame 
subtraction mechanism (DSM) assures that the 
sensor is covered during the dark frame acquisition. 
 
Color Matrix – Five color conversion tables for 
various lighting types are permanently stored in the 
camera.  In addition, user-generated tables may be 
sent to the camera for special lighting or image 
processing situations. 
 
Image Timing 
 
The HVDUO-5M operates from an internal crystal-
controlled clock.  Data is transmitted at constant 
frequency. 
 

Pixel Clock 
40 MHz (13.3 MHz parallel RGB color at output). 
 
Scan Modes  
The HVDUO-5M will operate in four scan modes. 
 

Pixel Matrix Shutter Mode FPS 
1420 x 1064 Still Sequential 7 
1420 x 1064 Still Differential 7 
1420 x 1064 Rolling Sequential 7 
640 x 480 Rolling Sequential 30 

 
The differential mode offers reduced noise. 
 
Frame Triggering 
Individual images may be acquires by triggered 
scanning.  A connector is supplied at the camera 
for real-time lighting synchronization. 
 
Sensor Characteristics 
 
Pixel Geometry 
Pixel Locations – 1420 columns x 1064 rows active 
Spacing – 5 x 5 µm square 
Raster Area – 7.2 mm (H) x 5.3 mm (V) active 
Fill Factor – approximately 77% with microlenses 
 
Spectral Response 
The spectral characteristics of the sensor in the 
HVDUO-5M camera are determined by the 
absorption properties of silicon and are not subject 
to aging, bleaching or wear of filter materials.   

 
These curves include the effects of a 400-660 nm 
visible bandpass filter.  Approximate total quantum 
efficiency at 600 nm is 45% including visible pass 
filter losses and the effect of fill factor.  
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Image performance 
 
 (At 25C) 

Specification Value 
PRNU ± 3 DN8 (after dark subtraction) 

FPN ± 3 DN8 (Row) 
 ± 2 DN8 (Column) 

S/N Ratio Limited by 8-bit output 
Dynamic Range Limited by 8-bit output 

Sensitivity Equivalent to ISO 100 
Anti-blooming 100x, minimum 

 
Environmental Tolerance 
Operating Temperature – 0 to +40C 
Humidity – 10 to 90%, non-condensing 
Storage Temperature – -20 to +60C 
 
Software 
The camera includes a CD-ROM with all software 
necessary for setup and control through the 
framegrabber serial port.  Framegrabbers may 
require additional control and setup software. 
 
Control Software 
The HanVision Camera Control Tool (HCCT) 
controls camera setup and operation. Runs under 
Windows XP 
• Controls camera setup 
• Loads and saves setup files 
• Reads camera status 
 
 
 
 
 
 

Viewer Software 
The HanVision Viewer software supplies basic 
image acquisition and analysis functions 
• Save image, format: BMP 
• Line profile display 
• Zoom in and out 
• Simple image processing: brightness, contrast 

and geometric transform  
• Single and continuous grab 
 
Electrical Interface 
 
Power Supply 
The HVDUO-5M includes a small packaged 5-volt 
regulated universal input supply for operation from 
90-240 volt, 45-65 Hz mains.  The power supply 
carries worldwide safety certifications. 
 
Digital Output 
 
Data Configuration –The 24-bit RGB output 
interfaces to CameraLink framegrabbers in 24-bit 
RGB Base mode. 
 
Data Control – Supports LVAL, FVAL, Pixel Clock 
and bidirectional serial communications  
 
Light Source Control – The HVDUO-5M camera 
provides output and optoisolated input connections 
for synchronization with pulsed illuminators or 
external shutters.   
 
Infrared and Special Filters 
The camera includes an 20 mm diameter, 1 mm 
thick infrared cut filter behind the lens to provide the 
correct spectral passband for color imaging.  The 
filter may be removed for imaging in the infrared or 
replaced by custom filters for other applications. 
 
   

 
Optical Configuration  
 

Image Size: 7.2 mm (H) x 5.3 mm (V) active 
 Sensor Window:  Glass, uncoated 

Lens Mount: “C” mount with internal filter holder, visible pass filter installed 
Sensor Alignment: ± 0.01 mm (H & V), ± 2 mrad (rotation), ± 0.01 mm (flatness) 
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Mechanical Configuration 

 
 
 
 
Rear Panel Connections 

 
 
 
 
 
 

Weight: 250 g 
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Power: Connector - 6-pin Hirose HR-10A 

 Input -  5 VDC ± 5%, 1A max, AC adapter included 
 Consumption - 4 W (typical) 
 Indicator - Green LED 

Digital Video Out: Format - 24-bit RGB, CameraLink Base mode 
 Connector - MDR-26P 

External Triggering: Signals - Frame trigger in, Flash sync out 
 Connector - 6-pin Hirose HR-10A 
  

 
 
 
Ordering Information 
 
For orders placed with Alternative Vision, use the following part numbers: 
 

 
*DSM – Dark frame subtraction mechanism 

 
 
 
 

Part No. Description 
3331-0004-01-00 40 MHz clock, IR cut filter, FO18-50F19 sensor, 24-bit CameraLink, DSM*  

For further information: 
 

  

Headquarters 
 
HanVision Co., Ltd. 
KAIST-AVH, 400, Guseong-Dong 
Yuseong-Gu 
Daejeon, 305-701 R.O. KOREA 
 
Phone: +82-42-863-4070 
Fax: +82-42-863-4433 
 
E-mail: info@HanVision.com 
 
Website: www.hanvision.com 

Marketing Office  
(North America & Europe) 
 
Alternative Vision Corporation 
P.O. Box 4055 
Los Altos, CA 94024-1055 USA 
 
Phone: +1-640-625-0318 
Fax: +1-650-240-4005 
 
E-mail: info@alt-vision.com 
 
Website: www.alt-vision.com 
 

Local Representative 
 

HanVision reserves the right to make changes in configuration and specifications without prior 
notice to support improvements in components, performance or compatibility.  Specifications 
are representative of camera performance but may not represent sensor limits. 
 
8208-0004-11-00 6/2004 PDF 
Copyright © 2004 HanVision Co., Ltd. 
Windows is a registered trademark of Microsoft Corporation 
Foveon and the X3 logo are registered trademarks of Foveon, Inc. 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Web Graphics Defaults)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


