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Document control 

Item Definition 

Product Typhoon Edge — Std. OBC 

Document User Manual and Interface Control Document 

Document number CAVU-TE-UM-ICD-002-JAE 

Revision 3.2 

Classification Customer product documentation 

Configuration Jetson AGX Orin Industrial with PolarFire SoC trusted supervision 

 

 

Conventions 

Signal directions are stated at the Typhoon Edge equipment boundary. Connector pin numbers are equipment-connector 

contact numbers. Differential polarities are shown explicitly. NC means no connect and shall not be wired. Reserved 

contacts shall remain unconnected unless released by CAVU AEROSPACE. 

CONTROLLED INTERFACE The equipment connector part number, mating harness connector, signal assignment, direction, 

electrical form and shield/return definition form the controlled external interface. 
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Abbreviations 

Term Meaning 

AI Artificial intelligence 

BAR PCIe base-address register 

CLHS Camera Link High Speed 

CSI-2 Camera Serial Interface 2 

CSR Control and status register 

DMA Direct memory access 

ECC Error-correcting code 

eMMC Embedded MultiMediaCard 

FDIR Fault detection, isolation and recovery 

GPIO General-purpose input/output 

ICD Interface control document 

NVMe Non-Volatile Memory Express 

PCIe PCI Express 

PF PolarFire SoC 

SGDMA Scatter-gather direct memory access 

SoC System on chip 

SRS Shock response spectrum 

U.2 2.5-inch NVMe storage interface using SFF-8639 
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1 Introduction 

 Typhoon Edge is a conduction-cooled space edge-computing unit that combines a Jetson AGX Orin Industrial accelerator 

with a PolarFire SoC MPFS460T trusted control plane. The assembly delivers high-throughput AI, image and sensor 

processing while preserving deterministic supervision, payload custody, independent recovery and degraded-mode 

operation. 

Typhoon Edge is In Production and Flight Proven. Its external interfaces, connector assignments, service procedures and 

operating behaviour are controlled by this manual. 

 

 

1.1 Scope 

This document defines installation, power, cooling, grounding, external interfaces, operating procedures, software 

behaviour, service access and complete equipment-connector pin assignments. The internal 10GbE physical 

implementation and internal board interconnects are not customer interfaces. 

 

 

1.2 Product configuration 

Item Released configuration 

AI compute Jetson AGX Orin Industrial; 248 TOPS; 64 GB LPDDR5 with inline ECC; full 75 W module mode supported 

Trusted supervisor PolarFire SoC MPFS460T with deterministic FPGA fabric, 4 × U54 application cores and independent E51 monitor core 

External PCIe One direct x8 port and one independent direct x4 port 

Camera ingress 
Two Jetson CSI-2 four-lane ports, one PolarFire camera CSI-2/LVDS port, copper Camera Link HS and Camera Link 

Base/Medium/Full 

Networking One external 10GbE copper port and one native PolarFire SoC 1GbE port 

Storage 
64 GB Jetson eMMC; onboard 1 TB system NVMe; 1.92 TB removable U.2 mission NVMe; PolarFire redundant non-

volatile storage 

Power 12 V DC nominal; 12 V to 18 V DC continuous; 150 W maximum input; PolarFire subsystem 5.5 W to 10 W 

Cooling Conduction cooling through integrated heat pipes to a -40 °C to +55 °C spacecraft cold plate 

Mechanical envelope 220 mm × 130 mm × 46 mm, including top and bottom lids 

Mass Approximately 1.8 kg baseline; 2.0 kg max including the 1.92 TB U.2 SSD and protective caps 

Product status In Production • Flight Proven 
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1.3 Compute and memory specifications 

Subsystem Resource Released specification 

Jetson AGX Orin Industrial AI performance 248 TOPS; 2,048-core NVIDIA Ampere GPU with 64 Tensor Cores; 2 × NVDLA v2 and PVA v2 

Jetson AGX Orin Industrial CPU 12-core Arm Cortex-A78AE v8.2 64-bit CPU 

Jetson AGX Orin Industrial Working memory 64 GB 256-bit LPDDR5 with inline ECC; 204.8 GB/s 

Jetson AGX Orin Industrial Module storage 64 GB eMMC 5.1 

Jetson AGX Orin Industrial 
Module power 

envelope 
15 W to 75 W; Typhoon Edge supports the full 75 W operating mode 

PolarFire SoC MPFS460T 
Processor 

subsystem 
4 × 64-bit U54 application cores plus 1 × E51 monitor core; >4,000 DMIPS combined 

PolarFire SoC MPFS460T FPGA fabric 
461k logic elements; 1,420 math blocks; flash-based, live at power-up and no configuration-

memory scrubbing required 

PolarFire SoC MPFS460T High-speed fabric 20 SerDes transceivers up to 12.7 Gb/s; two PCIe endpoint/root-port blocks 

PolarFire SoC MPFS460T 
On-chip fabric 

memory 
3,564 kbit µSRAM and 32,256 kbit LSRAM 

PolarFire SoC MPFS460T Fabric memory 8 GB user-visible DDR4 with SECDED ECC; 9 GB physical, 72-bit interface 

PolarFire SoC MPFS460T MSS memory 4 GB LPDDR4, 32-bit interface 

 

 

1.4 Storage specifications 

Storage tier Capacity / interface Operational use 

Jetson module eMMC 64 GB eMMC 5.1 Recovery image, boot support and controlled module-resident content 

System NVMe 1 TB onboard NVMe; dedicated PCIe C1 x1 Jetson operating system, applications and A/B software staging 

Mission U.2 NVMe 
1.92 TB baseline; 2.5-inch, 15 mm, SFF-

8639, PCIe x4 NVMe, 25 W class 

Mission payload, raw-data journal and logs; client-removable through 

retained screwed lid 

PolarFire pSLC eMMC 2 × approximately 80 GB user-visible Independent Linux/application stores and redundant payload banks 

PolarFire QSPI NOR 2 × 512 Mbit Primary and redundant trusted boot payloads 

PolarFire MRAM 4 Mbit Boot pointer, monotonic counters, FDIR event log and rescue-state data 
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1.5 External interface summary 

Interface Released configuration Rate / electrical form Connector 

Direct PCIe 
1 × x8 root port; 1 × independent x4 root 

port 

PCIe 4.0; up to 16 GT/s per lane; common clock, PERST_N and 

CLKREQ_N 
JX01, JX16 

Jetson CSI-2 2 × independent four-data-lane inputs MIPI D-PHY; clock + 4 data pairs; up to 2.5 Gb/s per data lane JC18, JC17 

PolarFire camera 
1 × four-lane CSI-2 plus auxiliary 

LVDS/GPIO 

Camera-compatible QSH interface; camera USB contacts 

unused; no camera power 
JC04 

Camera Link HS 4 full-duplex copper X-protocol lanes Up to 10.3125 Gb/s per SerDes lane JC05 

Camera Link Base plus Medium/Full extension SDR-26; up to 85 MHz Camera Link clock; non-PoCL JC11, JC12 

High-rate 

Ethernet 
1 × external 10GbE 10 Gb/s copper JE15 

PolarFire 

Ethernet 
1 × native PolarFire SoC 1GbE 

Transformer-less, capacitively coupled 1000BASE-T; auto-

negotiation and Auto-MDIX 
JE13 

SpaceWire 2 × independent links ECSS-E-ST-50-12C; 2 to 200 Mb/s per link JW02, JW03 

USB 
1 × operational USB 3 host; 1 × Jetson 

recovery USB-C 

USB 3 at 5 Gb/s plus USB 2 fallback; protected 5 V VBUS on 

JU07 
JU07, JS09 

Serial / digital 

I/O 

4 × CAN, 4 × RS-422, 4 × RS-485, 4 × RS-

232, I²C, 32 buffered GPIO and 8 direct I/O 

CAN to 1 Mb/s; RS-422/485 to 16 Mb/s; RS-232 to 921.6 

kb/s; I²C to 400 kHz 
JD10 

Analogue / ADV 16-channel simultaneous acquisition 
16-bit; ±5 V or ±10 V; up to 1 MSPS per channel-pair; 2× to 

128× oversampling 
JA14 

PolarFire service JTAG, USB 2.0 and dual debug UART Service-only; capped during flight JS08 

Power 12 V DC nominal, two-contact input 12 V to 18 V DC continuous JP06 

 

The PolarFire-side computer retains the released OBC-HYPER-POLAR memory, serial-bus, GPIO, analogue-acquisition 

and service architecture. Typhoon Edge presents one native PolarFire SoC Gigabit Ethernet interface and two 

independent SpaceWire interfaces. 
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2 Product architecture 

 
Figure 1 — Typhoon Edge supervised edge-AI architecture 

2.1 Trusted supervisory model 

The PolarFire SoC is the system authority. It controls Jetson power, reset, recovery, watchdog action, job issue, data 

disposition and degraded-mode behaviour. The Jetson performs high-value acceleration but does not directly command 

mission-critical or safety-critical outputs. 

1.  PolarFire assigns processing jobs and validates returned results before mission use. 

2.  Authoritative raw payload remains under PolarFire-controlled custody until disposition is complete. 

3.  The onboard 1 TB NVMe contains the operating system and applications; the removable U.2 is dedicated to mission 

payload and logs. 

4.  A heartbeat indicates software liveness; it is not accepted as proof of inference correctness. 

5.  Critical power, reset, watchdog and retry functions do not depend solely on Linux software. 

2.2 Data paths 

Small control messages, telemetry and state transitions use the supervised control path. Image and sensor payloads use 

PCIe DMA or native camera interfaces. The direct PCIe x8 and x4 ports remain independent of the internal data fabric, 

preserving deterministic external acquisition bandwidth. A separate C7 x8 host link serves the internal fabric, with 

independent x4 branches for mission U.2 storage, the PolarFire endpoint and the network interface; C1 x1 serves the 

onboard system NVMe. 

Jetson controller Allocation Destination Role 

C1 x1 Onboard 1 TB NVMe Operating system and application storage 

C4 x4 JX16 direct external port Independent customer payload ingress 

C5 x8 JX01 direct external port Independent high-bandwidth customer payload ingress 

C7 x8 Internal PCIe distribution x4 U.2 mission SSD; x4 PolarFire SoC; x4 network interface 
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2.3 External connector overview 

 

 

Figure 2 — External connector grouping (equipment view; dimensions intentionally omitted) 

 

On both mission faces, the upper connector row aligns with the upper PolarFire SoC board and the lower row aligns with 

the lower Jetson/interface board. JX01 occupies a dedicated full-height zone. On Mission Face 1, JS08 is located between 

JU07 and JS09; JP06 is the right-most upper connector. On Mission Face 2, the lower row is JE15, JX16, JC17 and JC18 

from left to right. 
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2.4 Controlled equipment connector register 

The following register identifies every customer-accessible equipment connector. The second character identifies 

function: JX for PCIe, JU for USB, JE for Ethernet, JW for SpaceWire, JC for camera, JP for power, JD for digital I/O, JA for 

analogue and JS for service. Numeric suffixes run continuously in physical position order: Mission Face 1 upper row after 

JX01, Mission Face 1 lower row, Mission Face 2 upper row, then Mission Face 2 lower row. JS08 and JS09 remain capped 

during flight. 

Ref Function Board destination Equipment connector 
Mating harness connector / 

backshell 
Access 

JX01 Direct PCIe x8 Interface board / Jetson C5 794-007ST-18VMR4-A 794-002AT-18VML-A + 799-225 Flight 

JW02 SpaceWire A PolarFire SoC board M83513/12-H01CP M83513/04-H03N Flight 

JW03 SpaceWire B PolarFire SoC board M83513/12-H01CP M83513/04-H03N Flight 

JC04 

PolarFire camera 

CSI-2 / auxiliary 

LVDS 

PolarFire SoC board QSH-020-01-L-D-DP-A 
QTH-020-01-L-D-DP-RA or 

qualified HQDP assembly 
Flight 

JC05 
Camera Link HS, 

copper 
PolarFire SoC SerDes GMMD-HR8T-2UM-474C 

Qualified GMMD 8-twinax cable 

assembly, key C 
Flight 

JP06 12 V DC input PolarFire SoC power entry 
GMPM2-B112R-CBRT-

SU 
GMPM2-B112P + GMPMBT2-B-EM Flight 

JU07 General USB 3 
Interface board / Jetson 

USB 
GMMD-HR2T9-2UM 

Qualified GMMD cable assembly, 

matching key 
Flight 

JS08 

PolarFire service: 

JTAG, USB, debug 

UART 

PolarFire SoC board MDM-15PH003B 
MDM-15SH003K + MDM-BT-15TE-

SJS 
Service 

JS09 
Jetson update and 

recovery USB-C 

Interface board / Jetson 

recovery USB 
MUSBR-M1C1-M0 Retained USB Type-C service cable Service 

JD10 
Serial, I2C and 3.3 V 

GPIO 
PolarFire SoC board MDM-100PCBRP-A174 MDM-100SH003K-A174 Flight 

JC11 Camera Link Base PolarFire SoC board 12226-8250-00FR 
3M 1Sx26 Camera Link SDR cable 

assembly 
Flight 

JC12 
Camera Link 

Medium/Full 
PolarFire SoC board 12226-8250-00FR 

3M 1Sx26 Camera Link SDR cable 

assembly 
Flight 

JE13 
PolarFire SoC native 

1GbE 
PolarFire SoC board MDM-9PCBRP MDM-9SH003K Flight 

JA14 Analogue / ADV PolarFire SoC board MDM-25PH003K MDM-25SH003M7 Flight 

JE15 
External copper 

10GbE 

Interface board / network 

interface 
GMMD-HR4T-2UM 

Qualified GMMD 4-twinax cable 

assembly 
Flight 

JX16 Direct PCIe x4 Interface board / Jetson C4 794-007SR-10VMR4-B 794-002AR-10VML-B + 799-225 Flight 

JC17 
Jetson CSI-2 B, four 

lanes 
Interface board / Jetson 

GMMD-HR5T9-2UM-

474B 

Qualified GMMD 5T9 cable 

assembly, key B 
Flight 

JC18 
Jetson CSI-2 A, four 

lanes 
Interface board / Jetson 

GMMD-HR5T9-2UM-

474A 

Qualified GMMD 5T9 cable 

assembly, key A 
Flight 
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3 Mechanical, electrical and thermal integration 

3.1 Mechanical installation 

Install the 220 mm × 130 mm × 46 mm unit on the spacecraft cold plate using the released mounting pattern and 

fasteners. The mounting surface shall be flat, clean and free of burrs. No harness shall carry structural load into a 

connector, and connector backshells shall be strain-relieved before vibration acceptance. 

The 46 mm external height includes both lids. The nominal internal stack is 43.6 mm: 21.9 mm for the upper OBC-

HYPER-POLAR assembly including its top lid, 1.8 mm for the Jetson carrier PCB, 15.9 mm for the Jetson AGX Orin module 

and 4.0 mm for the bottom lid. The remaining 2.4 mm accommodates production tolerances, thermal-interface 

compression and enclosure clearances. 

The Jetson carrier uses the 2.5 mm carrier-side Molex Mirror Mezz connector with 5.00 ± 0.15 mm nominal board-to-

board spacing and 1.2 mm nominal module-support standoffs. The 5 mm centre aluminium structure includes a local 

connector/standoff relief so it does not enter the mating or contact-sweep envelope; module retention loads are carried 

through the controlled standoffs rather than through the 699-pin connector. 

 

3.2 Power interface 

Parameter Released value Integration requirement 

Nominal input 12 V DC JP06 pin 1 = +VIN; pin 2 = power return 

Continuous input 

range 
12 V to 18 V DC Operation above 12 V increases conversion loss and internal dissipation 

Maximum input 

power 
150 W Spacecraft source shall provide 12.5 A at 12 V, including transient margin 

Jetson allocation 15 W to 75 W Full 75 W Jetson AGX Orin Industrial operating mode is supported 

PolarFire subsystem 5.5 W to 10 W 
Includes trusted processing, memory, storage and active supervisory 

functions 

Interface, network & 

storage electronics 
15 W to 40 W 

Activity-dependent allowance including PCIe distribution, 10GbE and active 

NVMe storage 

Estimated operating 

dissipation 
35 W to 125 W 

Depends on Jetson mode, payload traffic, network utilisation and storage 

activity 

Worst-case thermal 

dissipation 
150 W 

Cold-plate design value; conservatively equal to maximum equipment input 

power 

General USB VBUS 5 V, 0.9 A maximum Current-limited and protected at JU07 

Input protection 
Reverse-polarity, undervoltage, overvoltage, 

inrush & overcurrent protection 
A latched protection event is cleared by the released power-cycle sequence 

 

JP06 is the two-contact power input and the right-most upper connector on Mission Face 1. Apply power only after the 

cold-plate interface, chassis bond and harness restraints are complete. The released continuous range is 12 V to 18 V DC. 

Input voltage above the 12 V nominal point is accepted; conversion loss and internal dissipation increase as input voltage 

rises. 

POLARITY JP06 pin 1 is +VIN and pin 2 is power return. Reverse polarity, hot unmated contacts and uncontrolled inrush are not 

permitted. 
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3.3 Conduction cooling and cold plate 

 

Parameter Released value Condition 

Operating temperature -40 °C to +85 °C Equipment operating range 

Storage temperature -55 °C to +125 °C Non-operating 

Cold-plate range -40 °C to +55 °C Full-compute conduction interface 

Operating dissipation 35 W to 125 W Configuration and activity dependent 

Maximum heat dissipation 150 W Worst-case steady-state cold-plate design load 

Heat-rejection capacity 150 W minimum Spacecraft cold plate at the mounting interface 

Cooling method Conduction only Internal heat spreaders and heat pipes; no fan required 

Vacuum operation 10^-5 mbar to sea level No pressure-dependent cooling or performance derating 

Ground humidity 0% to 95% RH Non-condensing 

 

Heat from the Jetson module, PolarFire SoC, storage and interface electronics is collected by internal spreaders and heat 

pipes and transferred to the mounting cold plate. The spacecraft cold plate shall remain within -40 °C to +55 °C and shall 

reject at least 150 W at the mounting interface. The conduction assembly supports the full 75 W Jetson AGX Orin 

Industrial operating mode; no fan or pressure-dependent heat-transfer path is used. 

 

3.4 Chassis, shields and grounds 

1.  Bond the enclosure directly to spacecraft chassis through the mounting interface before mating signal harnesses. 

2.  Terminate external cable shields circumferentially at the connector backshell; bond each equipment connector shell 

directly to the enclosure. 

3.  Do not use a signal-return conductor as the protective chassis bond. 

4.  Maintain pair geometry through backshell transitions and keep shield pigtails out of high-speed paths. 

5.  Analogue ground is returned only through the contacts assigned in the JA14 pin map and is bonded internally at the 

controlled star point. 

 

3.5 Harness sequencing 

1. Verify unit identity, connector keying and harness label against the controlled connector register. 

2. Attach the chassis bond and confirm continuity to the spacecraft structure. 

3. Mate operational signal connectors without applying side load; secure all coupling and retention features. 

4. Mate JP06 last. Keep JS08 and JS09 capped unless an authorised service procedure is active. 

5. Perform insulation, continuity and shield-bond checks before initial power application. 
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4 Interface descriptions 

4.1 Direct PCIe interfaces — JX01 and JX16 

JX01 provides a direct Jetson PCIe x8 root-port connection. JX16 provides an independent direct Jetson PCIe x4 root-port 

connection. On Jetson AGX Orin Industrial, JX01 is routed to PCIe controller C5 in x8 mode and JX16 to controller C4 in x4 

mode. This assignment is specific to AGX Orin and intentionally differs from the Xavier NX carrier mapping used 

elsewhere in the product family. Each interface exports transmit and receive lanes, a common 100 MHz reference clock, 

PERST_N and CLKREQ_N. The external payload operates as a PCIe endpoint. Endpoint power and WAKE_N are not 

exported. 

4.2 Jetson camera interfaces — JC18 and JC17 

JC18 and JC17 each provide an independent four-lane MIPI CSI-2 camera input. Five matched twinax pairs carry one 

clock and four data lanes. Nine discrete contacts carry I2C control, active-low reset, active-low power-down, frame 

synchronisation, presence, signal return and two reserved contacts. Camera power is not supplied at either connector. 

4.3 PolarFire camera interface — JC04 

JC04 is the camera-side-compatible Samtec QSH interface for the CAVU sLDU-345 family. It carries four CSI-2 data lanes, 

CSI clock, released auxiliary LVDS pairs, I²C and camera GPIO. Contact 26 is the 24 MHz nominal camera reference-clock 

monitor input. Contact 28 is the active-high camera power-down command. The camera USB contacts are deliberately 

not used and remain unconnected. 

4.4 Camera Link HS — JC05 

JC05 carries four full-duplex copper Camera Link HS X-protocol lanes directly to the PolarFire SoC SerDes fabric. Eight 

matched twinax pairs provide four camera-to-host and four host-to-camera lanes; command and control transactions use 

the Camera Link HS protocol. 

4.5 Camera Link — JC11 and JC12 

JC11 provides the Camera Link Base cable interface. JC12 provides the additional channels used for Medium and Full 

configurations. Standard SDR-26 Camera Link cable assemblies are used. Camera control serial and trigger functions 

remain on the assigned standard contacts. The interfaces are non-PoCL; camera power is not supplied. 

4.6 Ethernet — JE13 and JE15 

JE13 is the native PolarFire SoC 1000BASE-T interface on Micro-D9. JE15 is the external 10GbE copper mission interface. 

JE15 carries four matched copper data pairs and does not supply remote power. 

4.7 SpaceWire — JW02 and JW03 

JW02 and JW03 are independent SpaceWire links presented on two side-by-side Micro-D9 connectors on Mission Face 1. 

Each interface includes Data/Strobe transmit and receive pairs plus signal return and operates from 2 Mb/s to 200 Mb/s. 

4.8 General USB 3 — JU07 

JU07 provides one rugged general-purpose USB 3 interface with SuperSpeed transmit/receive pairs, USB 2 D+/D− and 

ground. It is the only operational general USB port. 
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4.9 Serial, I²C and GPIO — JD10 

JD10 preserves the released OBC-HYPER-POLAR 100-contact interface assignment. It provides differential serial 

channels, I²C, 3.3 V direct I/O, protected outputs, returns and reserved contacts. NC contacts shall not be wired. 

4.10 Analogue / ADV — JA14 

JA14 preserves the released 25-contact analogue/ADV interface, including analogue inputs, analogue returns, reference 

and control contacts. Apply only signals within the released input range and maintain separation from high-current 

power conductors. 

4.11 Service interfaces — JS09 and JS08 

JS09 is the rugged Jetson USB-C update/recovery port. JS08 contains PolarFire JTAG, USB and debug UART. Both are on 

the lower row of Mission Face 1, with JS08 between JU07 and JS09. These connectors are capped during flight and are 

opened only under an authorised service or integration procedure. 

4.12 Internal removable U.2 storage 

The baseline mission store is a 1.92 TB, 2.5-inch, 15 mm U.2 NVMe device using SFF-8639 and a dedicated PCIe x4 path. 

The retained screwed lid permits client replacement without disturbing external harnesses. The unit shall be powered 

off, discharged and ESD-controlled before the lid is opened. 

4.13 PCIe clock and sideband behaviour 

Signal Direction at Typhoon Edge Function 

REFCLK_P/N Out Common 100 MHz PCIe reference clock to external endpoint 

PERST_N Out Active-low endpoint reset; asserted through power and clock stabilisation 

CLKREQ_N Bidirectional Open-drain clock power-management request 

WAKE_N Not exported 
External wake is not used; mission endpoints are operated under host and 

mission power sequencing 

Endpoint power Not supplied The external endpoint is powered by its host system 
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5 Software, supervision and application framework 

 
Figure 3 — Trusted monitor, PolarFire services, FPGA transport and supervised Jetson application stack 

5.1 Execution tiers and authority 

The software architecture contains three execution tiers with a fixed authority boundary. The trusted monitor firmware 

boots first and retains independent control of power, reset, recovery, watchdog and FDIR. PolarFire Linux services 

implement mission policy, routing, storage, telemetry and update orchestration. The Jetson kernel driver and cavu-edge-

agent expose bounded acceleration services to the PolarFire-controlled job framework. 

INDEPENDENT SUPERVISION  Critical power, reset, watchdog, retry, cooldown and lockout behaviour does not depend on PolarFire 

Linux or the Jetson operating system. 

 

5.2 Control plane and bulk-data plane 

The control plane carries small messages through Hive Talk mailbox rings. The bulk-data plane carries payloads and 

results through PCIe scatter-gather DMA. Control messages identify version, type, flags, header and payload lengths, 

session, epoch, sequence, source, destination, job and payload IDs, timestamp, acknowledgement state and 

header/payload CRC. Size, timeout, retry and version rules are enforced before a message is accepted. 

DMA descriptors identify direction, operation, session, sequence, host IOVA, approved PolarFire buffer ID and offset, 

transfer length, scatter-gather limits, alignment, expected CRC or hash, completion status, timeout and retry state. The 

Jetson never supplies unrestricted PolarFire addresses. It submits only approved buffer tokens; PolarFire validates 

permissions, bounds, length and integrity before publishing data or accepting a result. 

5.3 CSR and BAR register regions 

Region Purpose 



 

TYPHOON EDGE — STD. OBC  
USER MANUAL & ICD 

CAVU-T.Edge-Std.-UM-ICD-01  
Rev 3.2 
June 9, 2025 

 
 
 
 

CAVU-T.Edge- Std.-UM-ICD-01 Rev 3.2 

User Manual and Interface Control Document                            Page 16 

Identification Interface version, build identity, capabilities and compatibility fields. 

Health Rail, thermal, watchdog, link, queue and service-health status. 

Control State requests, acknowledgements and protected operational commands. 

Doorbells Producer/consumer notification for Hive Talk rings and DMA queues. 

Interrupts MSI and fabric-to-management interrupt status, mask and acknowledgement. 

DMA Descriptor queues, approved buffer tokens, completion status and error reporting. 

FDIR Lifecycle state, fault reason, retry count, cooldown and lockout status. 

 

5.4 Queue, ownership and reset contract 

Independent mailbox rings are maintained for each direction. Every descriptor follows FREE → WRITING → READY → 

PROCESSING → DONE → FREE. The producer writes payload and metadata, applies the required memory barrier, and 

sets READY last. The consumer validates session, epoch, sequence, size and CRC before changing the descriptor to 

PROCESSING. 

A reset or link loss creates a new epoch, invalidates mappings and rejects stale descriptors. The recovery handshake 

progresses through LINK_UP → CAPS_EXCHANGED → QUEUES_READY → SERVICE_READY. A capability, queue or service 

failure enters DEGRADED. Status remains pollable while interrupts are unavailable. 

 

Bulk direction Released transfer contract 

PolarFire to Jetson 
The Jetson driver pins an approved destination buffer and publishes its token. PolarFire validates token and 

bounds, writes by SGDMA, posts completion and interrupt, & the Jetson synchronises and verifies CRC before use. 

Jetson to PolarFire 
The driver maps the Jetson source and an approved PolarFire destination token. PolarFire validates all fields, reads 

by SGDMA, then validates length and CRC before publishing the returned object. 

 

 

5.5 Trusted monitor firmware 

The trusted monitor owns the hardware lifecycle and accepts commands only when valid for the current state. It 

sequences SUPERVISOR_ONLY → JETSON_POWERING → JETSON_BOOTING → LINK_NEGOTIATION → 

AGENT_HANDSHAKE → NOMINAL.  

Faults enter DEGRADED and then RECOVERY when recovery is permitted. Repeated or non-recoverable faults enter 

LOCKED_SAFE. Retry count, cooldown and lockout are bounded and recorded in FDIR telemetry. 
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5.6 PolarFire Linux services 

Service Operational role 

cavu-supervisor-service Applies mission policy and coordinates with the protected trusted-monitor command interface. 

cavu-link-service Negotiates capabilities, sessions, epochs, queues and link recovery. 

cavu-data-router Routes control messages, DMA jobs, telemetry and disposition records. 

cavu-payload-store Maintains the authoritative payload journal, integrity metadata and storage policy. 

cavu-telemetry-service Collects rail, thermal, link, queue, job, storage and application health. 

cavu-update-manager Authenticates, stages, activates and rolls back signed software and model releases. 

cavu-degraded-apps Provides reduced-capability processing and data protection when Jetson services are unavailable. 

 

5.7 Jetson platform and cavu-edge-agent 

The Jetson kernel driver exposes only approved queues and mapped buffers. cavu-edge-agent performs the 

capability/session handshake, reports boot and health state, accepts bounded jobs, enforces deadlines and cancellation, 

and binds every result to payload ID, model ID, runtime ID, configuration, session and sequence. The TensorRT 

application runtime performs structural validation before returning a result. Jetson software, models and configuration 

use signed A/B releases committed only after PolarFire-supervised probation succeeds. 

5.8 Canonical payload-processing sequence 

1. Capture the payload and assign a unique payload identifier and trusted timestamp. 

2. Validate frame structure and preserve authoritative raw data in PolarFire-controlled custody. 

3. Apply deterministic FPGA preprocessing when configured. 

4. Issue a bounded Jetson job containing buffer descriptors, algorithm identity, deadline and expected result form. 

5. Transfer data by DMA, run the accelerated workload and return result plus provenance. 

6. Validate CRC/hash, identifier, deadline, numeric sanity, geometry and physical plausibility. 

7. Optionally cross-check the result using a deterministic FPGA or alternate model path. 

8. Accept, retry, reject or mark for ground review; commit the final disposition to the mission record. 

5.9 Per-payload mission record 

Record field Controlled content 

Identity and source Payload ID, source interface, sensor identity and acquisition configuration. 

Capture time Trusted timestamp, time source and time-quality state. 

Raw-data custody Location, length, sequence, frame validation and CRC/hash. 

Preprocessing FPGA processing version, parameters and derived-object identity. 

Jetson transaction Session, epoch, job sequence, start/end time and deadline. 

AI provenance Model ID, runtime ID, application release and configuration. 

Validation Result integrity, numeric/structural checks and optional cross-check status. 

Disposition Accepted, retried, rejected or ground-review state and authorising policy. 
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5.10 Representative applications 

1.  Earth-observation image correction, cloud screening, segmentation and feature extraction. 

2.  Multi-camera acquisition, synchronisation, mosaicing and sensor-data fusion. 

3.  Onboard compression, quality scoring, image prioritisation and selective downlink. 

4.  Object, change and anomaly detection with deterministic mission-rule validation. 

5.  Autonomous sensor scheduling and event-driven capture under PolarFire authority. 

 

 

5.11 AI result integrity 

Before an AI result may affect mission state, the validation layer checks finite numeric values, saturation/all-zero 

conditions, confidence limits, bounding-box geometry, stale identifiers, deadlines, CRC or hash, model provenance, 

physical plausibility and temporal consistency. A failed check produces retry, rejection, degraded processing or ground-

review disposition according to mission policy. 

 

5.12 Software update and rollback 

Software and model releases are signed. An update is staged to the inactive A/B slot, authenticated, activated for a 

bounded probation period and committed only after supervised self-tests pass. Failure automatically returns the unit to 

the last-known-good release. The PolarFire recovery path remains available independently of the Jetson operating 

system. 
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6 Installation, start-up and operation 

6.1 Pre-power checks 

1. Confirm the unit is mounted to the released cold plate and the chassis bond is complete. 

2. Verify JP06 polarity and confirm the source is within 12 V to 18 V DC with power disabled. 

3. Confirm every operational connector matches the controlled register and that JS08/JS09 are capped. 

4. Check high-speed harness retention, bend radius, shield termination and strain relief. 

5. Verify the removable U.2 lid is installed and its fasteners are secure. 

 

 

6.2 Power-on sequence 

1. Apply the qualified input at JP06; 12 V DC is nominal. 

2. The PolarFire SoC starts first, validates rails and establishes the trusted control plane. 

3. PolarFire releases the Jetson power/reset sequence and monitors boot progress. 

4. Jetson software authenticates the active release, starts application services and announces readiness. 

5. PolarFire enables payload processing only after interface, storage, telemetry and watchdog checks pass. 

 

 

6.3 Normal operation 

During normal operation, the PolarFire SoC monitors rail state, temperatures, link state, heartbeat, job completion, 

storage health and application integrity. External PCIe and camera payloads may operate concurrently with U.2 recording 

and Ethernet transfer. Mission policy sets priorities and back-pressure behaviour. 

 

 

6.4 Degraded and recovery modes 

Condition Controlled response 

Jetson heartbeat timeout 
Stop new jobs, preserve payload, request orderly shutdown, reset or power-cycle Jetson, then requalify 

services. 

Invalid inference result Reject result, retain provenance, retry or route to deterministic/ground-review path. 

U.2 unavailable 
Continue supervised processing within available buffering; protect authoritative data and apply 

downlink/degraded policy. 

External link loss Quiesce affected interface, record telemetry, retain pending data and re-establish only after link validation. 

Cold plate outside released range 
Stop new acceleration jobs, preserve payload custody, complete an orderly Jetson shutdown and retain 

PolarFire supervisor telemetry. 
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6.5 Controlled shutdown 

1. Stop new payload jobs and complete or cancel active DMA transactions. 

2. Flush filesystems and close the U.2 data journal. 

3. PolarFire requests orderly Jetson shutdown and confirms module power state. 

4. Disable external payloads as required by mission sequencing. 

5. Remove JP06 input power only after the controlled shutdown indication is recorded. 

 

6.6 U.2 replacement 

SERVICE CONDITION The unit shall be unpowered, discharged, removed from flight operation and under ESD control before the U.2 

service lid is opened. 

 

1. Record the installed drive identity and software-reported health state. 

2. Remove the retained service-lid fasteners and lift the lid without disturbing the thermal path. 

3. Release and withdraw the U.2 device using its carrier hardware; do not lever against the connector. 

4. Install the approved replacement, fully seat the SFF-8639 interface and secure the carrier. 

5. Reinstall the lid, complete leak/cleanliness controls as applicable, and run storage qualification before return to service. 

 

6.7 Jetson update/recovery 

Open JS09 only under an authorised procedure. PolarFire asserts the defined recovery and reset sidebands, the service 

host connects through the rugged USB-C interface, and the signed image is written to the inactive slot. JS09 is recapped 

after successful authentication, self-test and rollback verification. 

 

6.8 PolarFire service 

JS08 provides JTAG, USB and debug UART for authorised integration and maintenance. Service access does not bypass 

release authentication or configuration control. JS08 is recapped before operational testing. 

 

 

 

7 Environmental assurance and maintenance 

Typhoon Edge is produced under the same space-grade manufacturing, screening, traceability and configuration-control 

practices used across the CAVU flight product family. The limits and test levels below are the released product envelope. 

Unit acceptance records identify hardware, firmware, software, model set, U.2 device configuration and the applied 

environmental profiles. 
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7.1 Released environmental limits 

Parameter Released value Condition 

Operating temperature -40 °C to +85 °C Equipment operating range 

Storage temperature -55 °C to +125 °C Non-operating 

Cold-plate range -40 °C to +55 °C Full-compute conduction interface 

Estimated operating dissipation 35 W to 125 W Configuration and activity dependent 

Maximum heat dissipation 150 W Worst-case steady-state cold-plate design load 

Heat-rejection capacity 150 W minimum Spacecraft cold plate at the mounting interface 

Cooling method Conduction only Internal heat spreaders and heat pipes; no fan required 

Vacuum operation 10^-5 mbar to sea level No pressure-dependent cooling or performance derating 

Ground humidity 0% to 95% RH Non-condensing 
 

7.2 Qualification and acceptance envelope 

Test Qualification model Flight-model acceptance 

Random vibration 14.1 g RMS; 3 axes; 2 min/axis 10.0 g RMS; 3 axes; 1 min/axis 

Sinusoidal vibration Spacecraft profile; 5 Hz to 100 Hz; 3 axes Same profile with acceptance duration 

Mechanical shock 
2,000 g SRS over 100 Hz to 10 kHz; 

 3 axes, both polarities 

Acceptance by workmanship and functional 

verification unless the mission ICD invokes shock 

Thermal vacuum 8 cycles, -55 °C to +55 °C, 10^-5 mbar 
4 cycles over the released mission acceptance 

range 

Ambient thermal cycling 8 cycles, -40 °C to +85 °C 4 cycles 

EMC 
MIL-STD-461 / 

 ECSS-E-ST-20-07 conducted and radiated test set 
Acceptance subset and functional sweep 

 

7.3 Inspection 

1.  Inspect connector shells, contacts, keys, coupling features and caps for damage or contamination. 

2.  Inspect the enclosure mounting surface, cold-plate interface and heat-pipe structure for distortion. 

3.  Verify service-lid fasteners, tamper marks and configuration labels. 

4.  Review fault, thermal, link and storage telemetry after every environmental or system-level test. 

7.4 Cleaning and handling 

Use ESD-safe handling and approved lint-free cleaning methods. Do not insert tools into connector cavities, abrade plated 

surfaces or apply unapproved solvents. Fit protective caps immediately after harness removal. 

7.5 Configuration control 

Hardware changes, connector substitutions, harness deviations, firmware changes, operating-system images and AI 

model updates require controlled release. The unit configuration record shall remain traceable to acceptance test results 

and mission software provenance. 
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8 Connector pin assignments 

This section is the controlled pin map for all external connectors. Micro-D contacts are listed in continuous numeric order 

except JD10, which follows the two-column physical presentation used by the OBC-HYPER-POLAR harness 

documentation. Harness colours are reproduced for inherited interfaces; high-speed assemblies are identified by 

controlled pair or cable contact because their internal conductor colours are manufacturer-controlled. 

EQUIPMENT VIEW All contact numbers are for the Typhoon Edge equipment connector. Signal direction is relative to Typhoon Edge. 

NC contacts shall remain open. 

 

8.1 JX01 — Direct PCIe x8 

Equipment connector: 794-007ST-18VMR4-A. Mating harness connector: 794-002AT-18VML-A + 799-225. Pin numbers 

below are equipment-connector contacts viewed at the mating face. 

This connector carries PCIe data, reference clock and sidebands. Endpoint power is not supplied. 

Contact Signal Direction Harness colour / pair Description 

V1 P/N PEX_C5_TX0_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V2 P/N PEX_C5_RX0_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V3 P/N PEX_C5_TX1_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V4 P/N PEX_C5_RX1_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V5 P/N PEX_C5_TX2_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V6 P/N PEX_C5_RX2_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V7 P/N PEX_C5_TX3_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V8 P/N PEX_C5_RX3_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V9 P/N PEX_C5_TX4_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V10 P/N PEX_C5_RX4_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V11 P/N PEX_C5_TX5_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V12 P/N PEX_C5_RX5_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V13 P/N PEX_C5_TX6_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V14 P/N PEX_C5_RX6_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V15 P/N PEX_C5_TX7_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V16 P/N PEX_C5_RX7_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V17 P/N PEX_C5_REFCLK_P/N Output Shielded differential pair Fixed common-clock interface. 

V18 A PEX_C5_PERST_N Output Controlled pair/module Asserted until reference clock and host power are stable. 

V18 B PEX_C5_CLKREQ_N Bidirectional Controlled pair/module 
Used for controlled clock-power management. Endpoint power 

and WAKE_N are not exported. 
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8.2 JW02 — SpaceWire A 

Equipment connector: M83513/12-H01CP. Mating harness connector: M83513/04-H03N. Pin numbers below are 

equipment-connector contacts viewed at the mating face. 

 

Contac

t 
Signal Direction Harness colour / pair Description 

1 SPW_A_DIN_P Input Black Data input, positive. 

2 SPW_A_SIN_P Input Brown Strobe input, positive. 

3 GND Return Red SpaceWire signal return. 

4 SPW_A_DOUT_N Output Orange Data output, negative. 

5 SPW_A_SOUT_N Output Yellow Strobe output, negative. 

6 SPW_A_DIN_N Input Green Data input, negative. 

7 SPW_A_SIN_N Input Blue Strobe input, negative. 

8 SPW_A_DOUT_P Output Violet Data output, positive. 

9 SPW_A_SOUT_P Output Grey Strobe output, positive. 

 

 

8.3 JW03 — SpaceWire B 

Equipment connector: M83513/12-H01CP. Mating harness connector: M83513/04-H03N. Pin numbers below are 

equipment-connector contacts viewed at the mating face. 

 

Contact Signal Direction Harness colour / pair Description 

1 SPW_B_DIN_P Input Black Data input, positive. 

2 SPW_B_SIN_P Input Brown Strobe input, positive. 

3 GND Return Red SpaceWire signal return. 

4 SPW_B_DOUT_N Output Orange Data output, negative. 

5 SPW_B_SOUT_N Output Yellow Strobe output, negative. 

6 SPW_B_DIN_N Input Green Data input, negative. 

7 SPW_B_SIN_N Input Blue Strobe input, negative. 

8 SPW_B_DOUT_P Output Violet Data output, positive. 

9 SPW_B_SOUT_P Output Grey Strobe output, positive. 
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8.4 JC04 — PolarFire camera CSI-2 / auxiliary LVDS 

Equipment connector: QSH-020-01-L-D-DP-A. Mating harness connector: QTH-020-01-L-D-DP-RA or qualified HQDP 

assembly. Pin numbers below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction 
Harness colour / 

pair 
Description 

1 CL_X0_P Bidirectional Camera contact Spare diff pair 0 (P) 

2 CSI_D0_N Input Camera contact CSI lane 0 N 

3 CL_X0_N Bidirectional Camera contact Spare diff pair 0 (N) 

4 CSI_D0_P Input Camera contact CSI lane 0 P 

5 CL_X1_P Bidirectional Camera contact Spare diff pair 1 (P) 

6 CSI_D1_N Input Camera contact CSI lane 1 N 

7 CL_X1_N Bidirectional Camera contact Spare diff pair 1 (N) 

8 CSI_D1_P Input Camera contact CSI lane 1 P 

9 CL_X2_P Bidirectional Camera contact Spare diff pair 2 (P) 

10 CSI_D2_N Input Camera contact CSI lane 2 N 

11 CL_X2_N Bidirectional Camera contact Spare diff pair 2 (N) 

12 CSI_D2_P Input Camera contact CSI lane 2 P 

13 CSI_CL_XCLK_N Input Camera contact Legacy/aux clock N (not main CSI clock) 

14 CSI_D3_N Input Camera contact CSI lane 3 N 

15 CSI_CL_XCLK_P Input Camera contact Legacy/aux clock P (not main CSI clock) 

16 CSI_D3_P Input Camera contact CSI lane 3 P 

17 CL_X3_N Bidirectional Camera contact Spare diff pair 3 (N) 

18 CSI_XCLK_N Input Camera contact Main CSI-2 clock N 

19 CL_X3_P Bidirectional Camera contact Spare diff pair 3 (P) 

20 CSI_XCLK_P Input Camera contact Main CSI-2 clock P 

21 CL_SerTC_N Bidirectional Camera contact Spare / reserved 

22 I2C_SCL1 Bidirectional Camera contact 3.3 V, CSI control bus 

23 CL_SerTC_P Bidirectional Camera contact Spare / reserved 

24 I2C_SDA1 Bidirectional Camera contact 3.3 V, CSI control bus 

25 CL_SerTFG_N Bidirectional Camera contact Spare / reserved 

26 CSI_CLKO Input Camera contact 24 MHz nominal camera reference-clock monitor input 

27 CL_SerTFG_P Bidirectional Camera contact Spare / reserved 

28 CSI_PWDN Output Camera contact Camera power-down command; HIGH requests power-down 

29 CL_Trig_N Bidirectional Camera contact Spare trigger N 

30 CSI_nRST Output Camera contact Global reset 

31 CL_Trig_P Bidirectional Camera contact Spare trigger P 

32 NC Reserved Camera contact Not connected on Typhoon Edge; reserved on the sLDU-345 camera connector. 

33 SPARE_0 Bidirectional Camera contact Routed to the PolarFire SoC GPIO bank and retained for mission-defined use. 

34 NC Reserved Camera contact Not connected on Typhoon Edge; USB debug is excluded from the flight camera interface. 

35 SPARE_1 Bidirectional Camera contact Routed to the PolarFire SoC GPIO bank and retained for mission-defined use. 

36 NC Reserved Camera contact Not connected on Typhoon Edge; USB debug is excluded from the flight camera interface. 

37 SPARE_2 Bidirectional Camera contact Routed to the PolarFire SoC GPIO bank and retained for mission-defined use. 

38 GND Return Camera contact Signal / connector ground 

39 SPARE_3 Bidirectional Camera contact Routed to the PolarFire SoC GPIO bank and retained for mission-defined use. 

40 NC Reserved Camera contact Not connected on Typhoon Edge; USB debug is excluded from the flight camera interface. 

G1 GND Return Camera contact High-speed connector ground blade. 

G2 GND Return Camera contact High-speed connector ground blade. 

G3 GND Return Camera contact High-speed connector ground blade. 

G4 GND Return Camera contact High-speed connector ground blade. 
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8.5 JC05 — Camera Link HS, copper 

Equipment connector: GMMD-HR8T-2UM-474C. Mating harness connector: Qualified GMMD 8-twinax cable assembly, 

key C. Pin numbers below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction Harness colour / pair Description 

T1 P/N CLHS_X_RX0_P/N Input Shielded differential pair Camera-to-host X lane 0. 

T2 P/N CLHS_X_RX1_P/N Input Shielded differential pair Camera-to-host X lane 1. 

T3 P/N CLHS_X_RX2_P/N Input Shielded differential pair Camera-to-host X lane 2. 

T4 P/N CLHS_X_RX3_P/N Input Shielded differential pair Camera-to-host X lane 3. 

T5 P/N CLHS_X_TX0_P/N Output Shielded differential pair Host-to-camera X lane 0. 

T6 P/N CLHS_X_TX1_P/N Output Shielded differential pair Host-to-camera X lane 1. 

T7 P/N CLHS_X_TX2_P/N Output Shielded differential pair Host-to-camera X lane 2. 

T8 P/N CLHS_X_TX3_P/N Output Shielded differential pair Host-to-camera X lane 3. 
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8.6 JP06 — 12 V DC input 

Equipment connector: GMPM2-B112R-CBRT-SU. Mating harness connector: GMPM2-B112P + GMPMBT2-B-EM. Pin 

numbers below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction Harness colour / pair Description 

1 VCC_IN Input   Red 
12 V DC nominal; 12 V to 18 V DC continuous; 150 W maximum system 

input. Higher input voltage increases conversion loss and dissipation. 

2 GND_IN Return   Black Power return (ground) 

 

 

8.7 JU07 — General USB 3 

Equipment connector: GMMD-HR2T9-2UM. Mating harness connector: Qualified GMMD cable assembly, matching key. 

Pin numbers below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction Harness colour / pair Description 

D1 USB_D_P Bidirectional Controlled pair/module USB 2.0 positive. 

T1 P/N USB_HOST_SSTX_P/N Output Shielded differential pair Host transmit pair. 

D2 USB_D_N Bidirectional Controlled pair/module USB 2.0 negative. 

T2 P/N USB_HOST_SSRX_P/N Input Shielded differential pair Host receive pair. 

D3 USB_VBUS_5V Output Controlled pair/module Protected host VBUS. 

D4 GND Return Controlled pair/module USB return. 

D5 USB_OC_N Input Controlled pair/module Harness-side overcurrent indication when fitted. 

D6 RESERVED Reserved Controlled pair/module Leave unconnected. 

D7 RESERVED Reserved Controlled pair/module Leave unconnected. 

D8 RESERVED Reserved Controlled pair/module Leave unconnected. 

D9 RESERVED Reserved Controlled pair/module Leave unconnected. 

 

8.8 JS08 — PolarFire service: JTAG, USB, debug UART 

Equipment connector: MDM-15PH003B. Mating harness connector: MDM-15SH003K + MDM-BT-15TE-SJS. Pin numbers 

below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction 
Harness colour / 

pair 
Description 

1 5V_USB Per signal Black USB VBUS for PolarFire SoC native USB 2.0 

2 USB_N Per signal Brown USB D− for PolarFire SoC native USB 2.0 

3 5V_USB_UART Per signal Red USB VBUS for CP2105 USB-to-UART bridge 

4 USB_UART_N Per signal Orange USB D− for CP2105 USB-to-UART bridge 

5 VJTAG Per signal Yellow JTAG voltage reference (3.3 V, 50 mA max) 

6 TMS Per signal Green JTAG test mode select 

7 TDO Per signal Blue JTAG test data output (from PolarFire) 

8 TCK Per signal Violet JTAG test clock 

9 USB_ID Per signal Grey USB ID (PolarFire SoC USB OTG identification) 

10 USB_P Per signal ☐ White USB D+ for PolarFire SoC native USB 2.0 

11 GND Per signal Black Signal ground 

12 USB_UART_P Per signal Brown USB D+ for CP2105 USB-to-UART bridge 

13 ResetN Per signal Red System reset input, active-low (open-drain with pull-up) 

14 TRST Per signal Orange JTAG test reset, active-low 

15 TDI Per signal Yellow JTAG test data input (to PolarFire) 
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8.9 JS09 — Jetson update and recovery USB-C 

Equipment connector: MUSBR-M1C1-M0. Mating harness connector: Retained USB Type-C service cable. Pin numbers 

below are equipment-connector contacts viewed at the mating face. 

Contact Signal Direction Harness colour / pair Description 

A1 GND USB Type-C defined USB-C contact USB power and signal return. 

B1 GND USB Type-C defined USB-C contact USB power and signal return. 

A2 SSTX1_P USB Type-C defined USB-C contact USB SuperSpeed transmit contact. 

B2 SSTX2_P USB Type-C defined USB-C contact USB SuperSpeed transmit contact. 

A3 SSTX1_N USB Type-C defined USB-C contact USB SuperSpeed transmit contact. 

B3 SSTX2_N USB Type-C defined USB-C contact USB SuperSpeed transmit contact. 

A4 VBUS USB Type-C defined USB-C contact USB VBUS for the authorised recovery connection. 

B4 VBUS USB Type-C defined USB-C contact USB VBUS for the authorised recovery connection. 

A5 CC1 USB Type-C defined USB-C contact USB Type-C configuration-channel contact. 

B5 CC2 USB Type-C defined USB-C contact USB Type-C configuration-channel contact. 

A6 D_P USB Type-C defined USB-C contact USB 2.0 positive data contact. 

B6 D_P USB Type-C defined USB-C contact USB 2.0 positive data contact. 

A7 D_N USB Type-C defined USB-C contact USB 2.0 negative data contact. 

B7 D_N USB Type-C defined USB-C contact USB 2.0 negative data contact. 

A8 SBU1 USB Type-C defined USB-C contact SBU is reserved and not connected. 

B8 SBU2 USB Type-C defined USB-C contact SBU is reserved and not connected. 

A9 VBUS USB Type-C defined USB-C contact USB VBUS for the authorised recovery connection. 

B9 VBUS USB Type-C defined USB-C contact USB VBUS for the authorised recovery connection. 

A10 SSRX2_N USB Type-C defined USB-C contact USB SuperSpeed receive contact. 

B10 SSRX1_N USB Type-C defined USB-C contact USB SuperSpeed receive contact. 

A11 SSRX2_P USB Type-C defined USB-C contact USB SuperSpeed receive contact. 

B11 SSRX1_P USB Type-C defined USB-C contact USB SuperSpeed receive contact. 

A12 GND USB Type-C defined USB-C contact USB power and signal return. 

B12 GND USB Type-C defined USB-C contact USB power and signal return. 
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8.10 JD10 — Serial, I2C and 3.3 V GPIO 

Equipment connector: MDM-100PCBRP-A174. Mating harness connector: MDM-100SH003K-A174. Pin numbers below 

are equipment-connector contacts viewed at the mating face. 

Pin Signal Colour Description Pin Signal Colour Description 

1 Direct-IO8 Black Direct I/O channel 8 51 RS422_B1 Black RS-422 Ch1 TX− (B) 

2 Direct-IO6 Brown Direct I/O channel 6 52 NC Brown No Connect — do not wire 

3 GND Red Signal ground 53 NC Red No Connect — do not wire 

4 Direct-IO3 Orange Direct I/O channel 3 54 NC Orange No Connect — do not wire 

5 Direct-IO1 Yellow Direct I/O channel 1 55 NC Yellow No Connect — do not wire 

6 SCL3.3 Green I²C clock, 3.3 V 56 GND Green Signal ground 

7 RS232_RX3 Blue RS-232 Ch3 receive 57 RS232_TX4 Blue RS-232 Ch4 transmit 

8 RS232_RX1 Violet RS-232 Ch1 receive 58 RS232_TX2 Violet RS-232 Ch2 transmit 

9 GND Grey Signal ground 59 CAN_L4 Grey CAN Ch4 Low 

10 CAN_H3 ☐ White CAN Ch3 High 60 CAN_L2 ☐ White CAN Ch2 Low 

11 CAN_H1 Black CAN Ch1 High 61 RS485_A4 Black RS-485 Ch4 A (non-inverting) 

12 RS485_B3 Brown RS-485 Ch3 B (inverting) 62 RS485_A2 Brown RS-485 Ch2 A (non-inverting) 

13 RS485_B1 Red RS-485 Ch1 B (inverting) 63 GND Red Signal ground 

14 GPIOB30 Orange Buffered GPIO ch 30 64 GPIOB31 Orange Buffered GPIO ch 31 

15 GPIOB26 Yellow Buffered GPIO ch 26 65 GPIOB27 Yellow Buffered GPIO ch 27 

16 GPIOB22 Green Buffered GPIO ch 22 66 GPIOB23 Green Buffered GPIO ch 23 

17 GPIOB18 Blue Buffered GPIO ch 18 67 GPIOB19 Blue Buffered GPIO ch 19 

18 GPIOB14 Violet Buffered GPIO ch 14 68 GPIOB15 Violet Buffered GPIO ch 15 

19 GPIOB10 Grey Buffered GPIO ch 10 69 GPIOB11 Grey Buffered GPIO ch 11 

20 GPIOB6 ☐ White Buffered GPIO ch 6 70 GPIOB7 ☐ White Buffered GPIO ch 7 

21 GPIOB2 Black Buffered GPIO ch 2 71 GPIOB3 Black Buffered GPIO ch 3 

22 GND Brown Signal ground 72 RS422_Y4 Brown RS-422 Ch4 RX+ (Y) 

23 RS422_A4 Red RS-422 Ch4 TX+ (A) 73 RS422_Y3 Red RS-422 Ch3 RX+ (Y) 

24 RS422_A3 Orange RS-422 Ch3 TX+ (A) 74 RS422_Z2 Orange RS-422 Ch2 RX− (Z) 

25 RS422_A2 Yellow RS-422 Ch2 TX+ (A) 75 RS422_Y1 Yellow RS-422 Ch1 RX+ (Y) 

26 RS422_A1 Green RS-422 Ch1 TX+ (A) 76 NC Green No Connect — do not wire 

27 Direct-IO7 Blue Direct I/O channel 7 77 NC Blue No Connect — do not wire 

28 Direct-IO5 Violet Direct I/O channel 5 78 NC Violet No Connect — do not wire 

29 Direct-IO4 Grey Direct I/O channel 4 79 NC Grey No Connect — do not wire 

30 Direct-IO2 ☐ White Direct I/O channel 2 80 GND ☐ White Signal ground 

31 SDA3.3 Black I²C data, 3.3 V 81 RS232_RX4 Black RS-232 Ch4 receive 

32 GND Brown Signal ground 82 RS232_RX2 Brown RS-232 Ch2 receive 

33 RS232_TX3 Red RS-232 Ch3 transmit 83 GND Red Signal ground 

34 RS232_TX1 Orange RS-232 Ch1 transmit 84 CAN_H4 Orange CAN Ch4 High 

35 CAN_L3 Yellow CAN Ch3 Low 85 CAN_H2 Yellow CAN Ch2 High 

36 CAN_L1 Green CAN Ch1 Low 86 RS485_B4 Green RS-485 Ch4 B (inverting) 

37 RS485_A3 Blue RS-485 Ch3 A (non-inverting) 87 RS485_B2 Blue RS-485 Ch2 B (inverting) 

38 RS485_A1 Violet RS-485 Ch1 A (non-inverting) 88 GPIOB32 Violet Buffered GPIO ch 32 

39 GND Grey Signal ground 89 GPIOB28 Grey Buffered GPIO ch 28 

40 GPIOB29 ☐ White Buffered GPIO ch 29 90 GPIOB24 ☐ White Buffered GPIO ch 24 

41 GPIOB25 Black Buffered GPIO ch 25 91 GPIOB20 Black Buffered GPIO ch 20 

42 GPIOB21 Brown Buffered GPIO ch 21 92 GPIOB16 Brown Buffered GPIO ch 16 

43 GPIOB17 Red Buffered GPIO ch 17 93 GPIOB12 Red Buffered GPIO ch 12 

44 GPIOB13 Orange Buffered GPIO ch 13 94 GPIOB8 Orange Buffered GPIO ch 8 

45 GPIOB9 Yellow Buffered GPIO ch 9 95 GPIOB4 Yellow Buffered GPIO ch 4 

46 GPIOB5 Green Buffered GPIO ch 5 96 GND Green Signal ground 

47 GPIOB1 Blue Buffered GPIO ch 1 97 RS422_Z4 Blue RS-422 Ch4 RX− (Z) 

48 RS422_B4 Violet RS-422 Ch4 TX− (B) 98 RS422_Z3 Violet RS-422 Ch3 RX− (Z) 

49 RS422_B3 Grey RS-422 Ch3 TX− (B) 99 RS422_Y2 Grey RS-422 Ch2 RX+ (Y) 

50 RS422_B2 ☐ White RS-422 Ch2 TX− (B) 100 RS422_Z1 ☐ White RS-422 Ch1 RX− (Z) 
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8.11 JC11 — Camera Link Base 

Equipment connector: 12226-8250-00FR. Mating harness connector: 3M 1Sx26 Camera Link SDR cable assembly. Pin 

numbers below are equipment-connector contacts viewed at the mating face. 

This is a non-PoCL Camera Link interface. Camera power is not supplied. 

Contact Signal Direction Harness colour / pair Description 

1 GND Per Camera Link standard Camera Link contact Signal return 

2 X0_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

3 X1_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

4 X2_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

5 XCLK_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

6 X3_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

7 SERTC_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

8 SERTFG_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

9 CC1_N Per Camera Link standard Camera Link contact Camera-control serial return 

10 CC2_P Per Camera Link standard Camera Link contact Camera-control serial transmit 

11 CC3_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

12 CC4_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

13 GND Per Camera Link standard Camera Link contact Signal return 

14 GND Per Camera Link standard Camera Link contact Signal return 

15 X0_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

16 X1_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

17 X2_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

18 XCLK_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

19 X3_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

20 SERTC_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

21 SERTFG_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

22 CC1_P Per Camera Link standard Camera Link contact Camera-control serial transmit 

23 CC2_N Per Camera Link standard Camera Link contact Camera-control serial return 

24 CC3_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

25 CC4_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

26 GND Per Camera Link standard Camera Link contact Signal return 
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8.12 JC12 — Camera Link Medium/Full 

Equipment connector: 12226-8250-00FR. Mating harness connector: 3M 1Sx26 Camera Link SDR cable assembly. Pin 

numbers below are equipment-connector contacts viewed at the mating face. 

This is a non-PoCL Camera Link interface. Camera power is not supplied. 

Contact Signal Direction Harness colour / pair Description 

1 GND Per Camera Link standard Camera Link contact Signal return 

2 Z3_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

3 ZCLK_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

4 Z2_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

5 Z1_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

6 Z0_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

7 TERM_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

8 Y3_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

9 YCLK_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

10 Y2_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

11 Y1_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

12 Y0_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

13 GND Per Camera Link standard Camera Link contact Signal return 

14 GND Per Camera Link standard Camera Link contact Signal return 

15 Z3_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

16 ZCLK_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

17 Z2_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

18 Z1_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

19 Z0_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

20 TERM_P Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

21 Y3_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

22 YCLK_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

23 Y2_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

24 Y1_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

25 Y0_N Per Camera Link standard Camera Link contact Camera Link data/strobe contact 

26 GND Per Camera Link standard Camera Link contact Signal return 
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8.13 JE13 — PolarFire SoC native 1GbE 

Equipment connector: MDM-9PCBRP. Mating harness connector: MDM-9SH003K. Pin numbers below are equipment-

connector contacts viewed at the mating face. 
 

Contact Signal Direction Harness colour / pair Description 

1 D_P Bidirectional Black 1000BASE-T pair D — positive 

2 C_P Bidirectional Brown 1000BASE-T pair C — positive 

3 B_N Bidirectional Red 1000BASE-T pair B — negative 

4 B_P Bidirectional Orange 1000BASE-T pair B — positive 

5 A_P Bidirectional Yellow 1000BASE-T pair A — positive 

6 D_N Bidirectional Green 1000BASE-T pair D — negative 

7 C_N Bidirectional Blue 1000BASE-T pair C — negative 

8 A_N Bidirectional Violet 1000BASE-T pair A — negative 

9 GND Return Grey Signal ground / shield reference 
 

 

8.14 JA14 — Analogue / ADV 

Equipment connector: MDM-25PH003K. Mating harness connector: MDM-25SH003M7. Pin numbers below are 

equipment-connector contacts viewed at the mating face. 

Contact Signal Direction Harness colour / pair Description 

1 ADC2 Input Black ADC input channel 2 

2 ADC4 Input Brown ADC input channel 4 

3 ADC6 Input Red ADC input channel 6 

4 ADC8 Input Orange ADC input channel 8 

5 ADC10 Input Yellow ADC input channel 10 

6 ADC12 Input Green ADC input channel 12 

7 ADC14 Input Blue ADC input channel 14 

8 ADC16 Input Violet ADC input channel 16 

9 3.3V_OUT Out / return Grey 3.3 V reference output (low current) 

10 GND Out / return ☐ White Digital ground 

11 AGND Out / return ☐ White /  Black Analogue ground 

12 AGND Out / return ☐ White /  Brown Analogue ground 

13 AGND Out / return ☐ White /  Red Analogue ground 

14 AGND Out / return ☐ White /  Orange Analogue ground 

15 ADC1 Input ☐ White /  Yellow ADC input channel 1 

16 ADC3 Input ☐ White /  Green ADC input channel 3 

17 ADC5 Input ☐ White /  Blue ADC input channel 5 

18 ADC7 Input ☐ White /  Violet ADC input channel 7 

19 ADC9 Input ☐ White /  Grey ADC input channel 9 

20 ADC11 Input ☐ White /  Black /  Brown ADC input channel 11 

21 ADC13 Input ☐ White /  Black /  Red ADC input channel 13 

22 ADC15 Input ☐ White /  Black /  Orange ADC input channel 15 

23 5V_OUT Out / return ☐ White /  Black /  Yellow 5 V reference output (low current) 

24 AGND Out / return ☐ White /  Black /  Green Analogue ground 

25 AGND Out / return ☐ White /  Black /  Blue Analogue ground 
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8.15 JE15 — External copper 10GbE 

Equipment connector: GMMD-HR4T-2UM. Mating harness connector: Qualified GMMD 4-twinax cable assembly. Pin 

numbers below are equipment-connector contacts viewed at the mating face. 

Four matched copper pairs carry 10GbE data. Remote power is not supplied. 

Contact Signal Direction Harness colour / pair Description 

V1 P/N 10G_BI_DA_P/N Bidirectional Shielded differential pair 10GBASE-T pair DA 

V2 P/N 10G_BI_DB_P/N Bidirectional Shielded differential pair 10GBASE-T pair DB 

V3 P/N 10G_BI_DC_P/N Bidirectional Shielded differential pair 10GBASE-T pair DC 

V4 P/N 10G_BI_DD_P/N Bidirectional Shielded differential pair 10GBASE-T pair DD 

 

 

 

8.16 JX16 — Direct PCIe x4 

Equipment connector: 794-007SR-10VMR4-B. Mating harness connector: 794-002AR-10VML-B + 799-225. Pin numbers 

below are equipment-connector contacts viewed at the mating face. 

This connector carries PCIe data, reference clock and sidebands. Endpoint power is not supplied. 

Contact Signal Direction Harness colour / pair Description 

V1 P/N PEX_C4_TX0_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V2 P/N PEX_C4_RX0_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V3 P/N PEX_C4_TX1_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V4 P/N PEX_C4_RX1_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V5 P/N PEX_C4_TX2_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V6 P/N PEX_C4_RX2_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V7 P/N PEX_C4_TX3_P/N Output Shielded differential pair Transmitter-side AC coupling is provided inside Typhoon Edge. 

V8 P/N PEX_C4_RX3_P/N Input Shielded differential pair Endpoint transmitter provides receiver-lane AC coupling. 

V9 P/N PEX_C4_REFCLK_P/N Output Shielded differential pair Fixed common-clock interface. 

V10 A PEX_C4_PERST_N Output Controlled pair/module Asserted until reference clock and host power are stable. 

V10 B PEX_C4_CLKREQ_N Bidirectional Controlled pair/module Used for controlled clock-power management. Endpoint power and 

WAKE_N are not exported. 
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8.17 JC17 — Jetson CSI-2 B, four lanes 

Equipment connector: GMMD-HR5T9-2UM-474B. Mating harness connector: Qualified GMMD 5T9 cable assembly, key B. 

Pin numbers below are equipment-connector contacts viewed at the mating face. 

Five matched twinax pairs form the four-lane CSI-2 link: T1 is clock and T2–T5 are data lanes. Camera power is not 

supplied. 

Contact Signal Direction Harness colour / pair Description 

D1 CSI_B_I2C_SCL Bidirectional Controlled pair/module Camera-control I2C clock. 

T1 P/N CSI_B_CLK_P/N Input Shielded differential pair CSI-2 clock pair. 

D2 CSI_B_I2C_SDA Bidirectional Controlled pair/module Camera-control I2C data. 

T2 P/N CSI_B_D0_P/N Input Shielded differential pair CSI-2 data lane 0. 

D3 CSI_B_RESET_N Output Controlled pair/module Camera reset. 

T3 P/N CSI_B_D1_P/N Input Shielded differential pair CSI-2 data lane 1. 

D4 CSI_B_PWDN_N Output Controlled pair/module LOW requests camera power-down. 

T4 P/N CSI_B_D2_P/N Input Shielded differential pair CSI-2 data lane 2. 

D5 CSI_B_FSYNC Bidirectional Controlled pair/module Frame synchronisation or trigger. 

T5 P/N CSI_B_D3_P/N Input Shielded differential pair CSI-2 data lane 3. 

D6 CSI_B_PRESENT_N Input Controlled pair/module Active-low camera-present indication. 

D7 GND Return Controlled pair/module Camera-control return. 

D8 RESERVED Reserved Controlled pair/module Leave unconnected. 

D9 RESERVED Reserved Controlled pair/module Leave unconnected. 
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8.18 JC18 — Jetson CSI-2 A, four lanes 

Equipment connector: GMMD-HR5T9-2UM-474A. Mating harness connector: Qualified GMMD 5T9 cable assembly, key A. 

Pin numbers below are equipment-connector contacts viewed at the mating face. 

Five matched twinax pairs form the four-lane CSI-2 link: T1 is clock and T2–T5 are data lanes. Camera power is not 

supplied. 

Contact Signal Direction Harness colour / pair Description 

D1 CSI_A_I2C_SCL Bidirectional Controlled pair/module Camera-control I2C clock. 

T1 P/N CSI_A_CLK_P/N Input Shielded differential pair CSI-2 clock pair. 

D2 CSI_A_I2C_SDA Bidirectional Controlled pair/module Camera-control I2C data. 

T2 P/N CSI_A_D0_P/N Input Shielded differential pair CSI-2 data lane 0. 

D3 CSI_A_RESET_N Output Controlled pair/module Camera reset. 

T3 P/N CSI_A_D1_P/N Input Shielded differential pair CSI-2 data lane 1. 

D4 CSI_A_PWDN_N Output Controlled pair/module LOW requests camera power-down. 

T4 P/N CSI_A_D2_P/N Input Shielded differential pair CSI-2 data lane 2. 

D5 CSI_A_FSYNC Bidirectional Controlled pair/module Frame synchronisation or trigger. 

T5 P/N CSI_A_D3_P/N Input Shielded differential pair CSI-2 data lane 3. 

D6 CSI_A_PRESENT_N Input Controlled pair/module 
Active-low camera-present 

indication. 

D7 GND Return Controlled pair/module Camera-control return. 

D8 RESERVED Reserved Controlled pair/module Leave unconnected. 

D9 RESERVED Reserved Controlled pair/module Leave unconnected. 
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9 References 

Ref Document Application 

R1 CAVU-OBC-HYPER2-UM_v1.1 
Inherited power, Ethernet, serial/GPIO, SpaceWire, analogue and 

PolarFire service interface definitions. 

R2 CAVU-sLDU-345 Interface Control Document v2025.5 JC04 camera connector signal assignment and camera-side compatibility. 

R3 NVIDIA Jetson AGX Orin Series Design Guide DG-10653-001 v1.8 Jetson carrier interfaces, UPHY allocation and power/recovery sidebands. 

R4 CAVU Jetson–PolarFire Implementation Plan 
Supervisory software, DMA, AI integrity, update and application 

framework. 

R5 Why a Jetson Alone Is Not a Space Edge AI Computer 
Trusted PolarFire supervision, payload custody and independent 

recovery architecture. 

R6 PCI Express Base Specification External and internal PCIe protocol requirements. 

R7 MIPI Alliance CSI-2 and D-PHY specifications Camera serial interface requirements. 

R8 Camera Link and Camera Link HS specifications Camera interface protocol and cable requirements. 

R9 ECSS-E-ST-50-12C SpaceWire links, nodes, routers and networks. 

R10 SFF-8639 Internal U.2 NVMe connector interface. 

R11 
NVIDIA Jetson AGX Orin Series Data Sheet  

(Including Industrial) 
Compute, memory, storage, module-power and operating-temperature 

specifications. 

R12 Microchip PolarFire SoC MPFS460T product data FPGA fabric, processor subsystem, math-block and SerDes resources. 

R13 ECSS-E-ST-10-03C and ECSS-Q-ST-10C 
Mechanical, thermal-vacuum and product-assurance qualification 

framework. 

R14 MIL-STD-461 / ECSS-E-ST-20-07 Conducted and radiated EMC qualification framework. 

 


