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Agenda 

• History  
• Lockheed Martin Missiles and Fire Control (LMMFC) Preferred 

(PRF) Part Development 
• LMMFC Preferred Part Selection  

– Mechanical Fastener PRF Tool - Example  
– New Component Request – Circuit Card Assembly (CCA) Designs 

• New Component Technologies 
– Lead Free Ball Grid Arrays (BGAs) 

• Path Forward 



3 APPROVED FOR PUBLIC RELEASE 

History 
• ‘94: Fed Acquisition Reform & Streamlining Act – Secretary of Defense  

directive 
• Maximize Use of COTS Parts and Industry Standards 
• Many Military Specifications/Standards Cancelled/Not maintained 

• ‘96: Lockheed Martin Components Engineering Best Practices 
•  ‘97: Approved Block Change: Use of LMMFC Parts Control Program 
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History (cont) 
• No longer under MIL-STD-965 Parts Control 
• Use of Nonstandard Part Approval Request (NSPAR) DD2052 and 

Program Parts Selection List (PPSL) DD2053 Discontinued 
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LMMFC PRF Development 
• Post-Acquisition Reform Developed Preferred Parts 

 

– Evaluation of Manufacturer Part Qualification, and Ongoing Reliability 
Monitoring – Obtained Actual Data 
• Military Pedigree used during initial Selections 

– Same Facility and Production Lines in Many Cases 
• Selected High Volume and High Reliability Use Parts 
• Industry Standard Focus in Mechanical Components 
• Preferred Manufacturers Identified by Commodity Types 
• Standardization Implemented (e.g. Subset of Resistance Values, 

Temperature Coefficient and Tolerance) 
 

– Extensive Focus on Plastic Encapsulated Electronic Parts   
• ManTech Die Coating Initiatives  
• Understand Failure Modes 

– Minimum Reliability/Qualification Requirements Established 
– Circuit Card Thermal Profiling – Control Of Moisture Sensitive Parts 
– Part & CCA Level Testing Performed (Army and Air Force Missiles) 
– FRACAS – Resolution of Problem Part Issues 



7 APPROVED FOR PUBLIC RELEASE 

LMMFC PRF Development (cont) 

• Parts Management Plans Tailored to Program Requirements 
– Platform: Missile, Ground Vehicle, Fixed Wing, Rotary Wing 
– Product/Application Centric: 

• Requirements: CIDS, SOW, Performance Spec’s  
• Operating Temperature: -55⁰ C vs -40⁰ C 
• Transportation, Storage, Field Handling, Tactical Use 
• Lead Free and Tin Whisker Mitigation Requirements 

– Non-Repairable? Example 
Preferred Part 
Types in  CCA 
Design > 65% 

Fixed Wing 
Program 
-55⁰ C TOP 

 Missile 
Program 

     -40⁰ C TOP 

Common 
PRF 
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Mechanical Fastener PRF Tool 
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New Component Request  
• PRF & Limited (LTD) Parts in CAD Database Schematic Symbol/PWB Footprint 

– Obsolete & Not Recommended New Design (NRND) Parts Coded to Prevent Reuse 
• When Unable to Select a Part for Specific Design Requirement 

– Design Team selects Candidate Part 
– Process a New Part Request (Generic Function, package not defined) 
– Team Components Engineer + Commodity Subject Matter Expert Review 

• Assign Approval Code: “PRF” or “LTD” 
• Approved Part Number – Manufacturer with Part Design Authority 
• Auto Email: Review by Multiple Departments (Manufacturing Engineering) 

– Request Processed – Work Started in CAD Database 
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New Component Technologies  
• Technology Refresh in Existing Platforms – same space: 

– More Processing Power and Speed (Throughput) 
– Increase in Memory Density and Bandwidth 
– Advanced Capability 
– Engineers “Pushing the Envelope” 
 

• Risk Reduction Focus Areas: 
– Thermal (Power Dissipation/Heat) 
– Noise  
– Associated Networks with High Speed Interconnect 
– Signal Integrity 
– Existing cable volumes 
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New Component Technologies 
(cont) 

20 nm 

64Gb Nand Flash DDR3 

10Gig Ethernet 
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New Component Technologies 
 - Hurdles 

• Extensive Thermal Profiling of Deball and Ball Attachment 
• Ensure within manufacturer’s Recommended Ramp Rates and Peak Temp 

• Conversion to SnPb Balls insures Reliability with Proven Tin Lead Solder Process 

PRF SnPb Reballed Lead Free SnAgCu BGA’s 

Dual Sources Using LMMMC BGA Reballing Standard 
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Path Forward 

• Manage Selection of Tactically Proven PRF Parts 
– Monitor Candidate Parts 
– Stay Educated in Industry Roadmaps and Technology 
– Encourage Design Reuse 
– Focus Designers to New Proven Technologies 

• Lunch and Learns 
• Preferred Parts Web Site 

– Metrics in Design Assurance Reviews 
 
• Pruning: 

– Close Obsolete and NRND PRF Parts 
 

   
 

Technology Refresh Starts with Parts 
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