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Legacy
Founded in 1946 
by Stanford 
University

Structure

Research & Manufacturing Focus

Mission
SRI creates 
WORLD-CHANGING 
SOLUTIONS making people 
safer, healthier, and more 
productive

Human
Augmentation
Intelligent interactive 
systems that augment 
human abilities

Automation &
Infrastructure 
Smart and secure systems that 
enhance capacity, capability 
and connectivity

Healthcare
Technologies that improve 
patient outcomes and lower 
healthcare costs

HQ in Silicon Valley
14 locations in U.S. 
     + Japan & Australia
40+ research groups
1,200+ Staff 
$400M Annual R&D Funding

SRI International
Independent, Nonprofit Institute, Supporting Government and Industry



© SRI International 2024 www.gemes.com  DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited 3

Details

The Obsolescence Problem

2023 Total Global Semiconductor Market: $527 Billion

Source: Semiconductor Industry Association Fact Book 2024 
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PC/Computer

• Obsolescence is economics driven
• Building facilities costs $Billions 
• Maintaining costs $Millions
• Manufacturing only cost effective in high 

volume
• Manufacturers apply resources ($$) to 

high return markets

• Military is the smallest slice at 1% of 
total market

• Today’s new products are shortening 
microcircuit lifecycles
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A single unavailable microcircuit affects operational readiness  at every level 

Components:
Microcircuits, Chips, ICs 

Sub-systems/Units: 
LRUs,  WRAs, Boxes

Assemblies:
PCBs, CCAs, SRUs, SRAs

Need

Manufacturing:
Design, Fabrication, and QCI Testing

Need Need

The Effect of Microcircuit Obsolescence on 
Weapon Systems
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Commercial Challenges

• Wafer fabs need high 
volumes to be 
economically viable

• Difficult to support and 
maintain a large portfolio 
of microcircuits

• Cannot justify the 
economics of supporting 
the 1% market share for 
Government needs

What is Needed to Address the U. S. Government’s Need of Microcircuits?

• U. S. based on demand manufacturer
• Can manufacture in small volumes
• Long gaps between production runs

• Continuous manufacture of existing product
• Wafer process technology is never obsoleted
• Design databases maintained for many years

• Qualified as a QML manufacturer
• Compliance to MIL-PRF-38535 testing and 

manufacturing

• Large microcircuit product portfolio
• Ability to design, manufacture, and test many 

types of microcircuits

• Can design and manufacture legacy microcircuits
• Reverse engineer existing specifications and 

microcircuits
• Form, fit, and function replacement with no 

changes to existing hardware or software
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What is GEM?

Generalized
Emulation of
Microcircuits

• GEM is a DLA Program, providing military grade 
microcircuits

• SRI International (formerly Sarnoff Corp.) is DLA’s 
prime contractor for the GEM Program, located in 
Princeton, NJ

• GEM was created to fill a void; continue to supply 
microcircuits when the industrial community no 
longer will manufacture, and the aftermarket 
supply has dried up

• The GEM program does not compete with 
industry

• Program goal is to support the Warfighter with a 
cost-effective, long-term solution for sustainment

DLA  & SRI International

Maintain Capability to Produce Unavailable Microcircuits 
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• Characterization of 
electrical 
performance

• Physical delayering 
of silicon and GDSII 
recreation

• Design recovery

• Full-suite of state-
of-the-art EDA tools

• Foundry capabilities 
modeled and 
integrated into 
design flow

• 25,000 ft2 Clean 
Room, Class 10 & 
100

• Government Trust 
Accreditation

• QML manufacturing
• SPC manufacturing 

process covering all 
process areas

• Reliability and 
Functional ATE 
characterization

• QML Certified test 
flow (MIL-PRF-38535)

• Lab suitability Certified

• Form, Fit, Function, & 
Interface 
replacement Class Q 
Microcircuits

Reverse 
Engineering

Design & 
Layout

Microcircuit 
Manufacturing

QML 
Testing

Available 
Microcircuit

SRI’s Microcircuit Emulation Center
All Manufacturing at SRI’s Microcircuit Emulation Center in Princeton, NJ 

(formerly Sarnoff Corporation)
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Customer 
Insertion Test
(if required)

Test and Qualification 
(12-18 weeks)

Wafer and Packaging
(10-12 weeks)

Reverse Engineering 
& Design

(12-18 weeks)

Wafer & 
Packaging

(10-12 weeks)

Prototype Test
(4-8 weeks)

Reverse  
Eng. & 
Design

(28-
36weeks)

Test & Qual.
(10-22 weeks)

Logic Family 
Microcircuits
34 – 48 weeks

Memory, PALs, or 
ASIC Microcircuits

More than
52 weeks

CUSTOMER 
PROVIDED

Specification
Design Data
Functional 
Samples 

On-Demand Manufacturing Volume Can Affect Lead Time

Available inventory delivered in 2 - 6 weeks  

New Emulation Lead Time
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U.S. Based Wafer Facility

• No dependency on outside wafer facility
• Allows for continuous on demand manufacturing

Technology 
Node >3.0 µm 1.5 µm 1.2 µm 0.8 µm 0.5 µm 0.35 µm

Process 
Technology

CMOS
BiCMOS

HV CMOS

CMOS 
BiCMOS

HV CMOS

CMOS
BiCMOS

CMOS
Bipolar

DTI Schottky

CMOS
SOI LV CMOS

Metal
Layers 

2 levels 2 levels 3 levels 3 levels 3 levels 5 levels
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Permanent Solution Example

1997: Initial design and manufacture

2021: New wafer lot manufactured 
assembled in an alternate package

24 years later

• GEM Part No. GEM06001BAA
• Emulation of M38510/02601BAA
• NSN No. 5962-01-423-9501
• Generic part number 54L86 in a flat-pack package

• Initially designed and manufactured in 1997
• Multiple delivery orders during 1997 - 2004

• DLA Purchase Order received February 2021
• Requested part no. M38510/02601BDA
• Same microcircuit in an alternate package
• Buyer requested expedited delivery schedule

• Results
• New wafer lot was manufactured
• Package assembly used new alternate package
• Delivery was 17 weeks earlier than promised date
• Shipment was 24 years after first product shipment and 

17 years since the last delivery to DLA
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Emulation Provides Multiple 
System Support

Bradley M2A2 F-22 Raptor C-17 Globemaster III

F-15 Eagle

F/A-18 Hornet

GEM34301QPA
SMD Part No: 5962-9052201PA

NSN: 5962-01-376-2175

Single GEM Microcircuit Used Across Several Systems Maintaining Readiness
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Emulation Success Story
Maintaining the F-15 Eagle

History of GEM emulations
First GEM microcircuits manufactured in 
1997
Over 18,000 parts delivered
More than 400 delivery orders
Delivered to Boeing, DLA Land & Maritime, 
and distributors for U. S. and FMS 
customers

GEM Microcircuit National Stock Numbers 
Aircraft: 335 NSNs
Simulators: 19 NSNs
Support Equipment: 28 NSNs

Benefit to U. S. Air Force and allies
Keeps maintenance costs low
Parts can be sourced through DLA
Minimizes equipment down time
Permanent solution to obsolescence
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Current DLA SMCR listings
• Total of 1,004 microcircuits listed
• Additional microcircuits in the process of being added
• All can be manufactured on an on-demand basis
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Search for parts and 
download the existing list

• Over 30,000 parts currently 
listed @ gemes.com/parts/

• Search by part, generic, or 
GEM part numbers, 
description, or NSN 

• Updated when newly 
emulated parts or a new 
technology becomes 
available

GEM Part Search Website

https://gemes.com/parts/
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Cost of Emulation

$
•Non-Reoccurring Engineering Costs

• NRE costs are reviewed by DLA
• DLA determines the amount of NRE funding
• Unique applications may be jointly funded
• Non-funded NRE costs are added to the unit price 

of the initial parts order

•Prototype and production devices
• Part prices are set by DLA
• Purchasing organization responsible for part costs

•Insertion testing costs
• Funded by weapon system program office or 

contractor
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Who Can Purchase GEM Devices?

How to Obtain GEM Parts

All Military Services, All Government and Federal Agencies,  
Original End Equipment Manufacturers and Distributors

Through Direct Contract with SRI
• Applies to Government, Non-Government, & 

Commercial Activities 
• Contract Arrangement through SRI and the 

Customer

Through DLA logistic channels
• Requisitions to DLA
• Military Service (MILSVC) funded requirements
• Military Interdepartmental Purchase Request 

(MIPR) to DLA
• SOW/RFP Prepared and Coordinated by DLA

DLA verifies no alternative commercial source is available
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GEM Benefits

Generalized Emulation of Microcircuits

Visit 
SRI International at 

Booth No. 309

• GEM Breaks the Obsolescence Cycle

• Over 560 weapon systems supported

• Over 175,000 QML qualified parts delivered

• Over 1000 parts listed on DLA QML–38535

• Capability to manufacture over 30,000 parts

• Over $2B estimated cost avoidance

• Eliminate counterfeit concerns 

• Avert MICAP & production shutdowns

• Maintain weapon system readiness levels

• Support the warfighter with a cost-effective, 
permanent, long-term solution

OUR MISSION

“To maintain and consistently 
develop microcircuit manufacturing 
capability for the Defense Logistics 
Agency and its DMSMS customer 

base to mitigate obsolescence and 
support U.S. Military weapons 

systems and readiness.”
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