Interconnect Requirements for Modernizing Legacy Aerospace Platforms
Redesigning Wiring Architectures for Digital Backbones, RF Systems, and Power Distribution
Executive Summary

Modernizing legacy aerospace platforms such as the B-52 Stratofortress and enhancing integration on
advanced systems like the F-35 Lightning Il require a fundamental redesign of interconnect architecture.
The introduction of digital backbones, RF system upgrades, and high-voltage power distribution demands
interconnect solutions that exceed the capabilities of legacy wiring. This whitepaper outlines the
technical, environmental, and procurement implications of these changes, emphasizing compliance,
modularity, and lifecycle maintainability.

Introduction
The Modernization Imperative

Legacy airframes are being retrofitted with 21st-century mission systems. These include digital avionics,
AESA radar, electronic warfare suites, and electrified subsystems. However, the original wiring
architectures—often based on MIL-C-5015 connectors and 28 VDC power—are ill-suited for the
demands of high-speed data, EMI shielding, and thermal resilience.

Modernization efforts must address:
e Digital data throughput (e.g., 10G Ethernet, Fiber Channel)
e RF signalintegrity under harsh EMI conditions
e High-voltage power distribution (e.g., 270 VDC, 115 VAC 400 Hz)
e Environmental survivability per MIL-STD-810 and RTCA DO-160
¢ Modular maintainability for Line Replaceable Units (LRUs)
Digital Backbone Requirements

The integration of high-speed digital backbones is essential for supporting advanced avionics, sensor
fusion, and secure communications. Traditional buses like MIL-STD-1553 remain relevant for legacy
compatibility but are insufficient for modern bandwidth demands.

To support protocols such as Gigabit Ethernet, Fiber Channel, and ARINC 818, interconnect systems
must incorporate shielded twisted pair (STP), coaxial, and fiber optic cables constructed per MIL-STD-
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27500 and SAE AS6070. These standards ensure consistent electrical performance, shielding
effectiveness, and environmental durability.

Connectors such as MIL-DTL-38999 Series Il are preferred for their EMI shielding and environmental
sealing, while ARINC 600 connectors are used in modular avionics trays for their high pin density and
maintainability.

Routing practices must comply with MIL-HDBK-508 and SAE AS50881, which prescribe physical
separation of data and power lines, shielding strategies, and color-coded identification schemes. These
practices are critical in platforms like the F-35, where dense avionics bays and high-speed data buses
coexist with power and RF systems.

In summary, digital backbone modernization requires:
e High-bandwidth, EMI-rated cable types
e Modular, environmentally sealed connectors
e Standards-based routing and segregation
e Traceable identification systems
RF System Interconnects

Upgrades to radar and electronic warfare systems demand interconnects that maintain phase stability
and minimize insertion loss. Semi-rigid coaxial cables per MIL-C-17 and phase-matched assemblies are
essential for RF performance.

EMI mitigation strategies include braided and foil shielding, EMI backshells, and grounding per MIL-STD-
464 and MIL-STD-1310. Connector types such as SMA and TNC are selected for their low VSWR and
hermetic sealing, especially in pressurized compartments.

These RF interconnects must:
e Preserve signalintegrity under vibration and thermal cycling
e Comply with shielding and grounding standards

e Support modularity and maintainability in confined spaces
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Power Distribution Modernization

The shift from 28 VDC to higher-voltage systems (270 VDC, 115 VAC 400 Hz) introduces new electrical
and thermal challenges. This transition supports the electrification of subsystems and the integration of
high-power payloads.

Advanced insulation materials such as cross-linked ETFE and polyimide—used in MIL-PRF-81381 and
MIL-W-22759 wire types—offer superior thermal resistance and arc tracking protection. These materials
support operating temperatures exceeding 200°C and are essential for high-voltage aerospace
applications.

Ampacity calculations per SAE AS50881 guide conductor sizing and thermal management. Harnesses
must be engineered with derating factors, ventilation allowances, and thermal shielding. Molded
transitions and heat shrink boots compliant with MIL-DTL-23053 protect terminations and maintain
environmental sealing.

Power harnesses are increasingly modular, incorporating quick-disconnect interfaces and keyed
connectors to facilitate maintenance and reduce misconnection risk.

Modern power interconnects must deliver:
e Voltage and current capacity aligned with electrified subsystems
e Thermalresilience through advanced insulation and conductor sizing
e Environmental protection via molded transitions and sealed boots
e Modularity and maintainability through standardized connectors
Wiring Architecture Redesign

Modern interconnect architectures emphasize modularity, maintainability, and traceability. Typical
features include:

e Breakout harnesses for LRU access
e Bulkhead connectors for zone isolation
e Color-coded wiring per SAE AS50881

e Laser marking and RFID tagging for traceability
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Environmental resilience is addressed through material selection compliant with MIL-STD-810 and RTCA
DO-160, ensuring performance under vibration, moisture, and chemical exposure.

These design principles reduce lifecycle costs, improve maintainability, and support rapid
reconfiguration for mission-specific payloads.

Procurement and Compliance Integration
Modern interconnect systems must align with evolving compliance frameworks:
e Standards: MIL, SAE, ISO 9001, AS9100, RoHS, ITAR
e Traceability: Full documentation and serialization
e Supplier Criteria:
o NADCAP and AS9100 certification
o IPC/WHMA-A-620 workmanship compliance
o Capability for custom harnessing and environmental testing

Workflow optimization includes digital BOMs, revision control, and integration with PLM systems and
wire harness design tools.

Recommendations

To ensure successful modernization:

Conduct a platform-wide interconnect audit

Transition to modular, EMI-shielded, thermally rated harnesses

Standardize connector families across platforms

Integrate digital backbone planning into avionics upgrades

Align procurement with certified, traceable suppliers
Conclusion

The modernization of legacy aerospace platforms demands more than incremental upgrades—it requires
a comprehensive reengineering of interconnect systems to support the digital, RF, and power demands of
next-generation mission capabilities. As platforms like the B-52 and F-35 evolve to accommodate high-
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speed data backbones, advanced electronic warfare systems, and electrified subsystems, their wiring
architecture must transition from legacy constraints to modular, standards-compliant, and
environmentally resilient designs.

This transformation hinges on the adoption of high-bandwidth cable systems, EMI-shielded connectors,
thermally rated insulation materials, and routing practices that align with MIL, SAE, and ISO standards. It
also requires procurement strategies that prioritize traceability, supplier certification, and lifecycle
maintainability.

By integrating digital backbone planning, RF shielding protocols, and high-voltage power distribution into
a unified interconnect strategy, program offices and engineering teams can ensure that modernization
efforts are not only technically sound but operationally sustainable. The result is a fleet of legacy
platforms reconfigured for 21st-century missions—capable, compliant, and ready for the demands of
tomorrow’s battlespace.
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