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CoaXPress is a revolutionary new digital 
interface technology -

• Single coax cable
• High speed
• Long length
• Power and Control
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From Analog Coax (1950) Digital Camera Link (2000)

The History of Camera Cables
Coax for analog…. Multi-wire for digital
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From Camera Link (2000)            to … Coax again! (2009)

The History of Camera Cables
Serial communication is enabled by new technologies
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CoaXPress Connection

All on one coaxial cable!

- Image data
- Control 
- Triggering
- GPIO
- Power (13W)
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CoaXPress versions
Scalability is a major strength of CoaXPress

CoaXPress version Camera Link equivalent Capability

Base Base 3.125 Gbps 100 meters

Full Base, Medium, Full 6.25 Gbps 40 meters

Dual Full (2 cables) 12.5 Gbps 40 meters

Quad Full (4 cables) 25 Gbps 40 meters

N cables N * 6.25 Gbps 40 meters
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CoaXPress Features & Benefits

• Digital video, control, GPIO, triggering and power over 
one cable

• Coax ease of use, flexibility and reliability
• Camera Link timing accuracy
• Camera Link speed and higher
• GigE cable length
• Support of legacy coax cables (analog systems)
• Plug and Play
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• European MEDEA+ project ASIC-CCD researched high 
speed interface options
– Partners Adimec and EqcoLogic started working in 2007
– Technology demonstrator at Vision Show 2008
– Decision to bring the technology to the market

• CoaXPress consortium formed early 2009
– Adimec (NL) Cameras
– Active Silicon (UK) Frame Grabbers
– EqcoLogic (BE) Transceivers
– Components Express (US) Cable solutions 
– AVAL DATA (JP) Frame Grabbers
– NED (JP) Line scan cameras

CoaXPress History
Cooperation between companies works!
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• Goal of Consortium was to make first version of the 
specification and then transfer for standardization
– In order to be successful CoaXPress needs to be a World Wide 

standard!

• Japan Industrial Imaging Association (JIIA) will host 
CoaXPress standardization
– AIA and EMVA are invited to adopt through G3 agreement

• Formal transfer to JIIA during ITE show in Yokohama
(Early December 2009)

Standardization
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CoaXPress in more detail

• EqcoLogic EQCO62X20 chipset  in standard CMOS
• EQCO62T20 = High speed cable driver with integrated low speed receiver
• EQCO62R20 = High speed receiver with integrated low speed driver
• Video data, camera control and power over single coaxial cable
• Low voltage (1.2V), low power (<70 mW) operation
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High speed channel

Up to 100 Metres

75Ω Coax

High 
Definition 
Camera EQCO

62T20

Frame 
Store + 
Camera 
Control

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink

Up to
1000mA DC

Up to 
1000mA DC

EQCO
62R20

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink

• 1.25Gb/s up to 6.25Gb/s from camera to frame grabber
• Differential input/output to FPGA in camera/frame grabber
• 8B/10B coded data
• EQCO62T20 = Coax line driver
• EQCO62R20 = Receiver with integrated auto-adaptive equalizer 
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Cable characteristics
Automatic equalization is a must!
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Equalizer principle

• Fully auto-adaptive operation for all types of 75Ω coax cables (RG6, RG11, 
RG59, …)

• Optimal compensation for both high and low frequency attenuation
• Very robust operation (temperature, transmit amplitude,…) compared to 

competitors
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Low speed uplink

• 0-20Mbps uplink channel from frame grabber to camera
• Single ended interface to FPGA in camera/frame grabber
• High resolution trigger with accuracy up to +/- 4 ns

Up to 100 Metres

75Ω Coax

High 
Definition 
Camera EQCO

62T20

Frame 
Store + 
Camera 
Control

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink

Up to
1000mA DC

Up to 
1000mA DC

EQCO
62R20

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink
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Device power

• Power supply over coax cable from frame grabber to camera
• 24V, 13 Watts per cable
• Automatic detection of CoaXPress cameras
• Short circuit protection
• No need for power brick for camera

Up to 100 Metres

75Ω Coax

High 
Definition 
Camera EQCO

62T20

Frame 
Store + 
Camera 
Control

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink

Up to
1000mA DC

Up to 
1000mA DC

EQCO
62R20

Up to 
6.25Gbps
downlink

Up to 
20Mbps
uplink
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CoaXPress Protocol Highlights

• Bitrate Base: 1.25 – 3.125 Gbps
Full:    1.25 – 6.25 Gbps
Through link aggregation: N x 6.25 Gbps

• Data integrity Redundant coding
CRC32
Link test

• Trigger Fixed latency of 3.4 µs, +/- 4 ns accuracy

• Control data Down: 20 Mbps typical (at 5% of bandwidth at 3.125 Gbps)
Up: Maximum 20 Mbps (shared with trigger)

• Plug & Play Auto bitrate, link setup, device detection, data packing
format, bit depth, etc
Uses GenICam
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Downlink Protocol
Image transfer – packet structure

 

Header 

S E 
Line 
data 

S E 
Line 
data 

S E S E 
Line 
data 

S E 

framing: 
0x01 
(first) 

framing: 
0x00 
(intermediate) 

framing: 
0x02 
(last) 

Defines the succeeding 
line data packets 

Header 
packet 

Line 
data 

packet 

Line 
data 

packet 

Line 
data 

packets 

Line 
data 

packet 
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Uplink protocol
Accurate trigger position

 

TxD 

255

Cnt 

0

Trig 

59 

59 59 59 196 196 196

196 

3x K28.4 3x K28.2 

RxD 59 59 59 196 196 196

59

196

0 

Trig  

(rising) (falling) 
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Comparison with Other Standards

CoaXPress Camera Link GigE Vision USB-3

Single Speed 3.125 Gbps
6.25 Gbps

2 Gbps
(Base, 1 cable) 1 Gbps 5 Gbps

Max Speed N x 6.25 Gbps
(N cables)

6 Gbps
(Full, 2 cables) 1 Gbps 5 Gbps

Cost Low Medium Medium Low

Complexity Low Low High Medium

Cabling Coax Custom
multi-core Cat-6 Complex, mass 

produced

Max Length 100m / 50m 10m / 7m 100m 3m

Data Integrity CRC None CRC / Resend CRC 

Real Time 
Trigger Yes, +/- 4 ns Yes No No
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Cable solutions
Example of different cables

Type Diameter Use
CoaXPress

Max length at
3.125 Gbps

CoaXPress
Max length at

6.25 Gbps
Gepco VHD1100 10 mm Long distance 169 m 68 m

Gepco VSD2001 7 mm General (long) 110 m 44 m

Gepco VPM2000 6 mm General 86 m 35 m

Gepco VHD2000M 6 mm Flexible 61 m 24 m

Gepco VDM230 4 mm Thin 62 m 25 m

Example of 5 cable solution
(CXP quad + extra trigger)
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CoaXPress Products on the market

• First products on the Vision Show now
– Cameras
– CoaXPress to Camera Link converters
– Frame Grabbers
– Cable solutions

• Q1 first production shipments
• Later in 2010 products of many companies expected

• During ITE in Yokohama (December), Japanese 
partners will show first products



Thank You!


	From Analog Coax (1950)
	From Camera Link (2000)            to …
	CoaXPress Connection
	CoaXPress versions�Scalability is a major strength of CoaXPress
	CoaXPress Features & Benefits
	CoaXPress in more detail
	High speed channel
	Cable characteristics�Automatic equalization is a must!
	Equalizer principle
	Low speed uplink
	Device power
	CoaXPress Protocol Highlights
	Uplink protocol�Accurate trigger position
	Comparison with Other Standards
	Cable solutions�Example of different cables
	CoaXPress Products on the market


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


