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Welcome to our second edition of the Emulation Zone Newsletter. In this issue we discuss
our Trusted Wafer Foundry capabilities, the challenges involved in maintaining processes for
decades, and define what a clean room is. Also learn about the free BOM analysis service we
offer, social media updates, and tradeshows we will be attending in the future.
Through our government-industry partnership with the Defense Logistics Agency (DLA), SRI’s
Microcircuit Emulation Center is dedicated to delivering form, fit, function, and interface (F3I)
replacements for legacy Department of Defense systems. The Emulation program offers a flexible technology for any phase of a weapon system life cycle. Thus providing a permanent solution
to obsolescence at the component or board level, while reducing total ownership cost and
maintaining readiness levels.
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FUN FAB FACTS






12,000 sq. ft. cleanroom located in 
Princeton, NJ.
25,000 sq. ft. total foundry facility.

Class 10/100 (ISO 4/5) cleanrooms.

6-in wafer fabrication.
Computerized WIP (Wafer in
Process) tracking system.


Accredited Trusted Foundry,
DoD Category 1.
Support Bipolar, HV CMOS, SOI, BiCMOS,
and CMOS process technologies
Gate feature sizes range from 3.0µm to
0.35µm (in development), with plans to shrink
further.
SPC (Statistical Process Control) manufacturing process covers all process areas.

WHAT IS A CLEAN ROOM?
The Emulation Wafer Fab has cleanrooms that are classified as ISO 4 and
ISO 5. The Table below shows how the new ISO standards equate to the
older classification system. A cleanroom is a controlled environment that
has very low levels of pollutants such as dust, airborne microbes, aerosol
particles and chemical vapors. A more accurate description is the cleanroom has a controlled level of contamination which is specified by the
number of particles per cubic meter at a specified particle size. The ambient air in a typical town or city has 35,000,000 particles per cubic meter
that are 0.5 µm and larger in diameter. The photolithography rooms in the
MEC wafer fab have less than 352 particles per cubic meter that are >0.5
µm in size. The image shown on the right is a more practical representation of particles sizes.
Class
ISO 1
ISO 2
ISO 3
ISO 4
ISO 5
ISO 6
ISO 7
ISO 8
ISO 9

>=0.1µm
10
100
1,000
10,000
100,000
1,000,000

FED STD 209E
maximum particles/m3
>=0.2µm >=0.3µm >=0.5µm >=1µm
>=5µm equivalent
2
24
10
4
237
102
35
8
Class 1
2,370
1,020
352
83
Class 10
23,700
10,200
3,520
832
29 Class 100
237,000 102,000
35,200
8,320
293 Class 1,000
352,000
83,200
2,930 Class 10,000
3,520,000 832,000
29,300 Class 100,000
35,200,000 8,320,000 293,000 Room Air

Logarithmic Scale

How Does The Cleanroom Work: A cleanroom is designed to
provide reduced particulate contamination and control environmental parameters such as temperature and humidity. A key part
of the cleanroom is the use of High Efficiency Particulate Air
(HEPA) filters that trap particles that are 0.3 µm and larger in size.
All air supplied to the cleanroom passes through the HEPA filters
and when additional cleanliness is required Ultra Low Particulate
Air (ULPA) filters are used. Everyone working in the cleanroom
undergoes training to ensure they fully comply with gowning procedures and requirements as well as use of appropriate air showers.
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THE GEM PROGRAM NEVER DISCONTINUES A PART- - REALLY? REALLY!!
Did you know that the GEM program never discontinues a part? If the GEM program has Emulated a microcircuit twenty years
ago, it can still be produced today. This is a unique proposition in the semiconductor industry. Semiconductor ICs produced
by commercial suppliers are subject to economic pressures of manufacturing and, as technologies evolve, it becomes unprofitable
to maintain older processes. The processes are discontinued making the parts that were fabricated with them obsolete. This
problem is exacerbated in the Military market. Weapon system life cycles are constantly expanding, many to 2040 and beyond,
with limited funding for system upgrades . This is where the GEM program fills the void.
As a Government sponsored program, the GEM program and SRI are obligated to maintain a QML (Qualified Manufacturers List)
certified manufacturing operation, dedicated to maintaining the capability to reproduce any part it supplies. This includes maintaining processes, materials (i.e. base wafers and long-lead packages), and procedures necessary to provide DoD with required
GEM parts.
This time period can span decades. A few recent examples are shown below. A 64– bit SRAM, and two 4K
PROMs were first produced and delivered in 1997, and were fabricated and delivered again in 2015, almost two decades later.
GEM Product Examples, LONG Manufacturing Life
GEM #

Description

Generic P/N

NSN #

First
Emulated

Recent Mfr'd D/C

22424BRA

ROM, 4K Programmed, 512 x 8 w/
Tri-state Outputs

27S29/661-114

5962-01-199-1012

9733 (1997)

1531 (2015)

22440BRA

ROM, 4K Programmed, 512 x 8 w/
Tri-state Outputs

27S29/614-910

5962-01-127-4809

9726 (1997)

1549 (2015)

13501QEA

STATIC RAM, 16 X 4

27S07A

5962-01-135-7400

9740 (1997)

1531 (2015)

MAINTAINING A PROCESS FOR DECADES (NOT FOR THE WEAK AT HEART )
The GEM/AME wafer foundry retains the ability to fabricate parts that meet all
electrical specifications, no matter when the circuit was initially produced. The key
is the adherence to the electrical specifications, which means processing is continually tuned to assure the final circuit performance is consistent, no matter when the
circuit was produced. The major challenge is that SRI’s processing capability
changes over time. As with all manufacturers, equipment becomes obsolete and
must be replaced. This has good and bad points – the new equipment usually offers
better processing capability, but it often is not a direct replacement for the old tool.
Test wafers are run on the new equipment to duplicate wafer mechanical and material characteristics, then full device lots are run to verify the accuracy of the replacement process. The new equipment is accepted for QML (Qualified Manufacturing
List) production only after a fiducial circuit design (the Standard Evaluation Circuit,
or SEC) has been fabricated and run through QML Group C testing. A Statistical
Process Control (SPC) program tailored to low-volume production is in place to
monitor equipment performance to prevent variation in the baseline process.
The GEM 1.5 µm BiCMOS process, for example, has been maintained through two polysilicon etchers, three oxide etchers, three
metal etchers, three metal deposition systems, a change in back end dielectric planarization technique, and a change from 100 mm to
150 mm wafers. All of the new systems produced better process control, but each had its own challenges and had to be tuned to
match the existing process. The change in wafer size required recalibration and optimization of all processes and presented other
unique challenges. For example, the oxide etcher used for contact etching could not be upgraded from 100 mm to 150 mm. The ne w
etcher could not reproduce the contact profile on the old tool, so a new contact etching process had to be developed and tested with
the full process to create an acceptable substitute; this effort lasted almost a year.

SOCIAL MEDIA—FOLLOW US ON TWITTER
The Microcircuit Emulation Center (MEC) is now on Twitter. We are planning to use Twitter to update followers
about important GEM/AME updates, our attendance at shows, conferences, and major meetings. It is a quick
and easy way to share information. Remember to follow us! Twitter Handle: @SRIEmulation, URL: https://
twitter.com/sriemulation
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Augment your Obsolescence Mitigation Strategy through a Free GEM BOM Analysis
When managing and mitigating obsolescence, the analysis of your parts list or BOM (Bill of Material) is a critical source of information for developing an appropriate obsolescence management plan. A BOM is a list of materials, assemblies, and components,
along with quantities of each, needed to manufacture an end product. DMSMS (Diminishing Manufacturing Source and Material
Shortage) personnel continuously monitor the BOM for potential obsolescence issues and develop strategies to reduce and minimize risk. The Microcircuit Emulation Center can assist in this effort. We offer a free BOM analysis that can help augment your
long-term platform support strategies.
Once a BOM list is received it is processed in our “GEMability” database. Each part is classified by technology characteristics
such as function, supply voltage, pin count, speed, logic family, etc. Emulation capability is determined from these characteristics.
The more information a BOM contains the better. Ideally we would like to see a mil spec drawing, NSNs (National Stock Number), complete OCM (Original Component Manufacturer), and a brief description. For example:





OEM part number: 4004999-999 (Sperry SCD)
Approved source: Texas Instruments (CAGE 01295)
OCM full catalog part number: SNJ54H04J
Number of terminals/leads: 14





Package type: Dual In Line (DIP)
Brief description: “Hex Inverter, High Speed” (SCD title)
NSN: 5962-01-136-4082

You will receive a report with components receiving one of these five ratings:
Status

Availability

Comments

GEM'ed

2w - 6 mo

A similar device has been successfully Emulated

GEMable

6 - 9 mo

The device can be Emulated

Technology in development

1 - 2 yr to LRIP

Emulation capability in development

Future Development

2 - 5 yrs

Roadmap item, planned development

Not GEMable

N/A

No plans, i.e., RF- GaAS MMIC

Simply submit your request to geminfo@sri.com for your free BOM analysis. Remember , Emulation capabilities are evolving,
always best to check back periodically for latest updates.

UPCOMING TRADESHOWS
C-130 International
Technical Program
Review
October 24-25, 2016
Orlando, FL
Booth 522

DMSMS: Improving Technical
Excellence Throughout the
Lifecycle
November 28—December 1, 2016
Denver, CO
Booth 917

RECENTLY ATTENDED SHOWS
We attended the DLA Land and Maritime Supplier Conference and Exposition, August 29th — September 1st, in Columbus, OH., and the F-16 & Proven Aircraft TCG Worldwide Review, September
12th —14th, in Ogden, UT. Thanks to all who stopped by the booths!

CONTACT US
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. Remember, GEM devices are NEVER discontinued!

SRI International integrated circuits are a powerful weapon in your combat against obsolescence.
SRI manufactures Form, Fit, and Function replacements for obsolete components. We provide a longterm solution by emulating the devices you need and
producing them in our on-site Trusted foundry. We
offer:


A continuing source of microcircuits



Low volume, on demand manufacturing



QML Certified design, foundry, and production

With more than 25 years of experience in the
field, SRI supports over 375 weapon systems.
We are currently listed as the qualified source
on nearly 1000 standard military microcircuit
part numbers to fight the problem of diminishing manufacturing sources.
To find the ICs you need for your military, aerospace, or commercial systems,
contact us at 609-734-2065, or at our
web site www.gemes.com.
CAGE 0DKS7

201 Washington Road
Princeton, New Jersey 08540-6449
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