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Application Fields 
• Launcher vehicles 
• LEO applications 
• Space robotics 
 

 

TT6802-Device Family for Synchronized 
and Non-Synchronized Functions over 
Ethernet 
The TTEEnd System Controller HiRel is part of the 
TT6802-device family that includes communication 
controllers and switches available as both industrial- 
and space-graded products, which are usable as 
building blocks for TTEthernet® data networks. 
TTEthernet® enables the integration of synchronized 
and non-synchronized functions in Ethernet-based 
distributed systems. TTEthernet® allows hard real-
time functions to enjoy reserved bandwidth, full 
determinism and delivery jitter below 1 µs, by 
simultaneously operating ARINC 664 part 7 and 

standard IEEE 802.3 Ethernet traffic without impact 
on time-critical and synchronized functions. 
 
Support for Single to Triple-Channel 
Network Architectures 
TTEthernet® supports single to triple-channel multi-
hop networks with system synchronization, 
redundancy management, fault-tolerance, fault 
isolation and recovery capability to enable a safety-
critical system design. Distributed functions can 
utilize scalable QoS for different data streams and 
share a common Ethernet network without 
unintended interactions for critical traffic. 

 

 

      

TTEEnd System Controller HiRel 
TT6802-2-SE-C Integrated TTEthernet® Interface Controller 

    

Key Features 

 Three supported traffic classes 
- Standard Ethernet (IEEE 802.3) 
- Rate-constrained (ARINC 664 part7) 
- Time-triggered (SAE AS6802) 

 Three Ethernet channels, full duplex at 
100/1000 Mbit/s 

 1 MByte of internal memory 
 400 pin PBGA package 
 Junction temperature: -40 °C to +125 °C 
 Rad-hard design 

The TTEEnd System Controller HiRel is an integrated communication controller that supports 
standard Ethernet, rate-constrained traffic according to ARINC 664 part 7, and time-triggered 
traffic according to the SAE AS6802 Time-Triggered Ethernet Standard. Three different host 
interfaces (SPI, PCI and SpaceWire) provide flexibility to connect the TTEthernet® controller to 
different CPUs or FPGAs. The chip is based on a radiation-hardened 65 nm design process and 
packaged in a cost-efficient plastic package. This ensures high reliability in harsh environments 
requiring radiation and latch-up tolerance for applications like launch vehicles and LEO 
satellites. 
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TTEEnd System Controller HiRel Benefits 
The TTEEnd System Controller provides support for 
fault-tolerant, high-speed (up to 1000 Mbit/s) data 
communication in a single device. The TTEEnd 
System Controller HiRel offers superior reliability for 
the full temperature and radiation range required for 
space applications like launch vehicles and LEO 
satellites and is qualifiable according to international 
space standards. 

Quality of Service and Partitioning 
The TTEEnd System Controller HiRel supports 256 
transmit- and 512 receive virtual links which can be 
separated into eight memory partitions. This allows 
the use of standard Ethernet traffic and time-
triggered or rate-constrained traffic on the same 
network without interference. 

General Product Features 
• Suitable for highly reliable, distributed real-time 

systems with guaranteed response time 
• Support of the three TTEthernet® traffic classes: 

- Standard Ethernet (IEEE 802.3) 
- Rate-constrained (according to  

ARINC 664 part 7) 
- Time-triggered (according to SAE AS6802) 

• 256 transmit Virtual Links (VLs), 512 receive VLs 
• 2048 transmit and 4096 receive COM ports 
• Flexible configurable periods (µs granularity) 
• IP/UDP processed in hardware for RC and TT 
• ICMP available 
• Diagnosis and status registers 
• 1 MByte of internal memory 

 

 

 

 

 

 

Connectivity 
Network: 

• 3x 100/1000 Mbit/s via RGMII or 
• 3x 100 Mbit/s via RMII 

Host interfaces: 
• PCI 32 Bit / 33.3 MHz, 3.3 V 
• Quad-/Dual-/Single-SPI with clock frequency 

up to 60 MHz 
• SpaceWire, 100 Mbit/s supporting RMAP 

protocol 

Power Supply and Consumption 
• Power supply: 1.2 V (core) and 2.5 or 3.3 V (I/O) 
• Typical power consumption of 0.8 to 1.3 W 

Management CPU 
• Integrated LEON2FT CPU operating at 125 MHz 
• Usable for device management and status 

monitoring as well as integrated host 

Environmental 
• Junction temperature range -40 °C to +125 °C 
• Radiation tolerance for total dose up to 100k rad 
• Latch-up immunity up to 60 MeV/cm2/mg 

Package & Quality Level 
• 23 x 23 x 1.9 mm (1.3 mm plastic) PBGA with 

400 pins, 1 mm pitch and 600 µm balls lead-free 
• AEC-Q100 grade 2 with Burn-In 
• IPC/JEDEC J-STD-033 and J-STD-020 (MSL3) 

Related Products 
• TTETools is a PC-based toolchain that supports 

the generation of network configuration files 
• TTESwitch Controller HiRel TT6802-2-SW-C 
• TTEEnd System Space 3U cPCI (EDU) cards 

Ordering Codes 
• 13772 (TT6802-2-SE-C – Flight Model) 

Config 
& 

Frame 
Memory

TTE-End System 
Controller

AHB to PCI

AH
B/

AP
B

RGU

Ethernet Ports 
3xRGMII/RMII

AHB to SPI

AHB to 
SpaceWire

CGU

IOMU

MCUSP
I

PC
I

Sp
ac

eW
ire

DIF

MDIO

Management
Functions

CPU

SPI DSU



<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      2

      1

      1

      2

    ]

    /QFactor 1.30000

    /VSamples [

      2

      1

      1

      2

    ]

  >>

  /ColorConversionStrategy /CMYK

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.16667

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<



  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails true

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.16667

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 20

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides true

      /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

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /ClipComplexRegions true

        /ConvertStrokesToOutlines false

        /ConvertTextToOutlines false

        /GradientResolution 300

        /LineArtTextResolution 1200

        /PresetName ([High Resolution])

        /PresetSelector /HighResolution

        /RasterVectorBalance 1

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



