
 

 

Welcome to our fourth edition of the Emulation Zone Newsletter.    In this issue we  cover a 

variety of topics including an update on new technology that will enable Emulation of +3.3 V 

FPGAs and ASICs, a deep dive on what is required to test Military ICs, and a B1-B success 

story.    Also, as we celebrate the GEM program’s 30th anniversary this year, check out the 

last page showing the program’s key milestones through the years. 

 

Through our government-industry partnership with the Defense Logistics Agency (DLA), 

SRI’s  Microcircuit Emulation Center is dedicated to  delivering form, fit, function, and inter-

face (F3I) replacements for legacy Department of Defense systems.  The Emulation program 

offers a flexible technology for any phase of a weapon system life cycle.  It thus provides a 

permanent solution to obsolescence at the component or board level, while reducing total 

ownership  cost and maintaining readiness levels. 
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 AME DEVELOPING TECHNOLOGY TO ADDRESS +3.3 V MICROCIRCUIT OBSOLESCENCE 

The role of the Advanced Microcircuit Emulation (AME) program is to continually expand 

and develop next generation emulation technologies to meet weapon systems require-

ments.  DMSMS part obsolescence for complex digital functions operating at voltages be-

low +5 V with high speed performance is becoming increasingly difficult.  AME is tackling 

the problem by developing a new base technology.   This will enable Emulation design for 

F3I replacements for low voltage components, establishing a permanent manufacturing 

source.     

AME has a multi-phase approach involving the  creation of large density 0.35 µm gate ar-

rays targeting several package configurations.    This will enable resupply for non-

procurable 3.3 V supply devices, targeting ASICs and programmed FPGAs.   This will also 

provide a base technology for implementation of large density SRAMs memories at 5 

V or below.    The 0.35 µm gate arrays should be qualified and available to transition 

to the GEM Production program in 2Q 2018. 

 

Longer term, the AME program will strive to increase design complexity and de-

crease feature size (similar to the Moore’ Law graph) as required by the needs of 

today’s Warfighter.  

Technology:  0.35 µm Bulk CMOS 
Voltage: +3.3 V 
Metal:  5 Levels 

Density:  Up to 1M gates 
Speed:  200 ps/gate 

Moore's law is the observation that the num-

ber of transistors in a dense integrated circuit 

doubles approximately every two years. The 

observation is named after Gordon Moore, the 

co-founder of Fairchild Semiconductor and In-

tel, whose 1965 paper described a doubling 

every year in the number of components per 

integrated circuit, and projected this rate of 

growth would continue for at least another 

decade. In 1975, looking forward to the next 

decade, he revised the forecast to doubling 

every two years.  The period is often quoted as 

18 months because of Intel executive David 

House, who predicted that chip performance 

would double every 18 months (being a combi-

nation of the effect of more transistors and the 

transistors being faster).   *Wikipedia source. 
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     MIL-STD-883 is the US DoD standard for test methods for microcircuits.  At more 

than 700 pages long, it covers a wide range of testing requirements from calibration and 

temperature requirements to the details of methods for internal inspection of microcir-

cuits.  In addition to general requirements, there are more than 100 specific test meth-

ods.  The latest revision (Rev. K w/change 2) of the full document can be downloaded 

from Defense Logistics Agency at: https://landandmaritimeapps.dla.mil/Programs/MilSpec/

listdocs.aspx?BasicDoc=MIL-STD-883.   The various test methods in MIL-STD-883 are 

divided into 4 classes.  Each class is assigned a different range of numbers:  

1001-1999 – Environmental tests 

2001-2999 – Mechanical tests 

3001-4999 – Electrical tests 

5001-5999 – Test Procedures 

     These test methods specify the equipment, setup and measurement techniques to be used.  Because the test methods are ap-

plied to a wide range of different parts, many test methods indicate that details specific to a particular device are to be included in 

the detailed specification for that part.  For instance, the test method 3007 for Low Level Output Voltage indicates that the test 

temperature, forcing current, power supply voltage(s), input levels and limits “shall be specified in the applicable acquisition docu-

ment”. 

     Since these test methods are intended to cover the entire range of microcircuits, not every test is applicable to every device.  

The acquisition document (a/k/a procurement specification) must indicate which tests are required for that part along with the de-

tails required for various standard tests.  However, the methods in the “Test Procedures” section are somewhat different.  In par-

ticular, two of these methods require whole batteries of other standard tests to be performed: Method 5004 “Screening Proce-

dures” and Method 5005 “Qualification and Quality Conformance Requirements”.  

     Test method 5004 defines the various screening steps that must be performed on every military quality microcircuit.  These 

steps can vary depending on the certified quality class level: class B – conventional high reliability military application; class S – space 

level application.  GEM devices are screened and certified to quality class level B.  For quality class level B multiple screens are re-

quired throughout the manufacturing process: Wafer Lot acceptance testing; internal visual inspection; temperature cycling; con-

stant acceleration; external visual inspection; high temperature burn-in; Percent Defective Allowable (PDA) calculation; Final elec-

trical test at high, low and room temperatures; hermetic package seal test. 

     Once a production lot of parts has completed the 5004 screening requirements, it is subject to method 5005 Quality Inspection 

(QCI).  For this test requirement, sample groups are randomly selected from the production lot for “Group Tests”.  For quality 

class B, non-radiation assured parts, there are 4 groups: Group A (electrical tests) – 116 samples, Group B (destructive mechanical 

and environmental tests) – 3 samples, Group C (life test) – 45 samples, Group D (package related test) – sample size varies.  

Group Tests A and B are performed on every production lot.  Group Tests C and D are performed on a periodic basis on repre-

sentative samples of each package and wafer fabrication technology.  

     Only after completing these rigorous 100% screens and QCI can a part be certified and delivered as “883 compliant”, “QML” or 

“Mil Quality” parts.   

 TESTING MILITARY GRADE MICROCIRCUITS  
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WAT and WLR Equipment  

 The B1-B is considered the backbone bomber for the Air Force.    It is a long-range, 

multi-role, heavy bomber aircraft, that happens to carry the largest payload of both guid-

ed and unguided munitions in the entire US Air Force inventory.   Nicknamed “The 

Bone” it has been in service now for over thirty years (first delivery in 1985) and is ex-

pected to continue flying well into the 2030s and beyond.   Like many planes developed 

in the 70s and 80s that are still flying today, the B1-B faces ongoing microcircuit obsoles-

cence challenges within their avionics and radar systems.    This is where the GEM pro-

gram can help.     There are over 140 GEM NSN replacement microcircuits used on B1-

B in a variety of different circuit card assemblies (CCAs) and line replaceable units 

(LRUs).     One of our more notable success stories involves Emulating a replacement 

solution for a 54LS193 IC  used on the Cover Pulse Generator Circuit Card Assembly.    

This was a supply issue that had plagued the Air Force B1-B EW Depot repair facility for several years.   The CCA in question con-

tained eight 54LS193 ICs, and the next higher assembly LRU used ~twelve CCAs.  Starting with a M38510/31508 specification and 

sample units, we reverse engineered the parts to gain a full understanding of the application and specification.   There were differ-

ences in the Generic device performance depending on who the manufacturer was.  Next we designed and manufactured QML 

production ICs which satisfied the programs requirements.    The benefit to the program was that we offered sustainment support 

without a system redesign.   The Air Force estimated a $4.4M cost avoidance.   Support for B1-B is ongoing.   Just this year we 

designed and delivered replacement units to a customer source control drawing that will be used on a circuit card located in the 

RSVP (radar video signal processor) LRU on the B1-B radar.   Contact us to see how we may help you (geminfo@sri.com).   

 

GEM ADDRESSES B1-B LANCER OBSOLESCENCE 

https://landandmaritimeapps.dla.mil/Programs/MilSpec/listdocs.aspx?BasicDoc=MIL-STD-883
https://landandmaritimeapps.dla.mil/Programs/MilSpec/listdocs.aspx?BasicDoc=MIL-STD-883
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 UPCOMING TRADESHOWS 

RECENTLY ATTENDED SHOWS 

CONTACT US  

We attended the Tinker & the Primes Show, August 21st—23th,  held at Reed Con-

ference Center in Midwest City, OK., and the F-16 & Proven Aircraft TCG World-

wide Review, September 11th—13th, in Ogden, UT.    Thanks to all who stopped by 

our booth! 

C-130 TCG 

October 23-24, 2017 

Charleston Area  

Convention Center, 

N. Charleston, SC 

Booth #133 

F-15 TCP WWR 

November 13-15, 2017 

Hilton Sandestin Resort  

Miramar Beach, FL 

Booth  #222 

Visit us at the Diminishing Manufacturing Sources and Material Shortages Conference (DMSMS) show, Booth  #925 at the Tam-

pa Convention Center.   We will be presenting three papers at the show:    

       

    DLA’s Generalized Emulation of Microcircuits (GEM) Program Collaboration Case Study, by Mike Patti, GEM Program Manager 

    Microcircuit Obsolescence Solutions in the Advanced Microcircuit Emulation (AME) Program, by Milton Diaz, AME PM  

    DLA’s Generalized Emulation of Microcircuits (GEM) Program, by Jennifer Willette, New Business Development Director 

 

Hope to see you there! 

NEW PARTS CATALOG AVAILABLE 

 We are often asked if we have published data sheets for our 

GEM parts.  We do not offer “Semiconductor Data Book” prod-

ucts per se.   Rather, every Emulated device is specifically target-

ed to a specific military drawing or user specification 

(procurement specification).      All GEM parts are shipped with a certificate of conformance, guaran-

teeing all specification parameters are met.    Over the years we have completed over 450 emulation 

designs.    A new parts catalog is now available which captures all GEM Standard Microcircuits Draw-

ings (SMD) and M38510 QML-38535 parts list to date.    Information on the class of parts we Emulate, 

organized by the logic family, is also provided.     Other useful information provided include estimated 

delivery times, technologies covered, overview of the Emulation process, etc.  This catalog may ob-

tained by emailing us at geminfo@sri.com 

Visit the Emulation program at www.gemes.com, or contact us at geminfo@sri.com.    A complete 

GEM parts list is available at our website.    Also, you can download previous newsletter editions at 

this site.   Remember, GEM devices are NEVER discontinued!  

 
Stay Connected, follow us on Twitter!  Twitter Handle: @SRIEmulation, URL: https://twitter.com/ 

 SRI/GEM RECEIVES RAYTHEON SUPPLIER AWARD  

On May 2nd we attended the Raytheon Integrated Defense Systems (IDS) 10-Year Supplier Excellence Con-

ference in Boston.   DLA and SRI were honored to receive the 4-Star Supplier Award for our 2016 perfor-

mance.   The IDS award is based on exemplary performance in the area of delivery  and product quality.    

We look forward to helping Raytheon and our other customers deliver Mission Ready solutions. 

mailto:geminfo@sri.com
http://www.gemes.com/parts/download/


 

 


