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The EORC's Industrial Partners

The government electronics community faces the The EQRC produced Sandia's first Cooperative
exciting challenge of entering into new types of Research and Development Agreement (CRADA) in
partnerships with the commercial electronics industry. June 1991. Since then, the EQRC has added 7 more
Past interactions have been based primarily on the CRADAs. CRADA partners include Philips
needs of government. Future interactions will be based Semiconductors, National Semiconductor, LSI Logic,
more on the needs of industry, particularly its need to Schlumberger, Analog Devices, Hewlett Packard,
be competitive in commercial products. The most Advanced Micro Devices, and General Motors. The
successful groups will be those most adept at forming EQRC won a 1992 Federal Laboratory Consortium
this new type of 'h_in-win" partnership. Award for Excellence in Technology Transfer.

CRADAs represent only one way that the EQRC is
Fortunately, both government and industry want partnering with industry.

to make these new partnerships successful. The
government is driven b)/the necessity of establishing a These CRADAs involve a variety of activities.
common govemment/commerdal manufacturingbase We are doing cooperative R&D with industry to better
and the desire to support US. competitiveness, understand oxide and stress voiding failures. In
Industry is driven by the need to partner with addition, almost every manufacturer we have worked
governmentto remaincompetitive, withhasused the EQRCto characterizeand

benchmark the reliability of their current and future
Unfortunately, there are no detailed guides technologies. They also have transferred from the

available to help government electronics groups and EQRC new techniques for doing failure analysis, as
their sponsors in theAdministration and Congress well as advanced test structures for monitoring
cross this uncharted terrain. The purpose of this paper manufacturing. In the softwa_ arena, the EQRC
is to share some "lessons learned" from the experiences jointly developed a wafer level reliability software
of a government electronics group that has been active package with Hewlett Packard (Slide 6) and is jointly
in establishing these new types of partnerships with developing a failureanalysisexpertsystem with
industry. It is our ,hope that by sharing these lessons Schlumberger. Another common feature of these
we will make it easier for other government groups to partnerships is the ability to use the unique capabilities
work with the commercial industry, of the EQRC as part of a SWAT team to resolve

reliability problems.
It needs to be stated up front that "lessons

learned" papers are inherently subjective. To make the Lessons I_gamed
paper more readable, we have avoided constantly
using leading phrases such as "In our opinion..." or A detailed list of lessons learned is presented in
"We haveobserved..."However,thereadershould TableI.Commented copiessome slideswe usewith
remember that these are opinions, not gospel, and they industry are aLsoattached (the slides are in the order
are based on a relevant, but limited, set of interactions we usually present them). Space limitations allow
with the commercial industry, commenting on only a few of lessons learned.

Electronics Ouality Reliability Center (EO_RC) Sell Benefits. Not Capabilities

The EQRC represents several groups at Sandia The most important lesson learned is that
that meet the Department of Energy's need for very industry d_oo_es projects based on the benefit they
high reliability electronics for nuclear weaporks and perceive they will .gain. They do not choose projects
other applications. The EQRC's activities span the based on the capabilities of a potential government
whole product cycle from R&D on how devices fail to partner. Capabilities are relevant, but only in the
a SWAT team for resolving production and field context of how they contribute to adding value to the
reliability problems. The EQRC is a world leader in industrial customer. It is a big mistake to assume that
new reliability and failure analysis techniques, your industrial partner will immediately recognize the
software, and benchmarking, profit potential in your capabilities (Slide 5).
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The benefit is determined solely by the that one of the hardest things for government agencies
industrial partner. Sometimes it Inay be something to do is to identify those areas where they have a
very transparent and logical such as increasing profits, realistic opportunity to develop a sustainable
Other times, it may be the need to satisfy a differentiating strength.
government regulation. However, it could also just be
a gut feeling that this need is important. The more glamorous areas of technology are

crowded. For sustainable, affordable, differentiating
In addition, at any one time, industry works on strengths look at the less glamorous, but equally critical

only a small fraction of the potentially beneficial areas, such as manufacturing or reliability.
projects. First, almost all potentially beneficial projects
involve an investment of time and money, resources Draw Out The Obi'ections
that are becoming increasingly scarce in industry.
Second, industry has been burned by potentially We were surprised to discover the depth and
beneficial projects whose benefits have not been intensity of the concerns that industry has about
realized in practice, or even worse, which have caused working with govemmenL Some common concerns
serious problems. In industry "no change is a small are that government electronics groups:
change." For example, if your idea involves any -Do not know how to work with industry
change in a manufacturing process you may be -are not dependable
surprised to find that being twice as good is not good -Only want to do leading-edge R&D
enough, and that you would have to be ten times -Are more trouble than they are worth
better before the industry will pay attention.

We found that it is vital to draw out these

A service the EQRC offers is the ability to do a concerns very early in interactions with a potential
very detailed analysis and benchmarldng of the industrial partner. At the beginning of our
reliability of a new technology. We assumed that presentations we bring up these objections and then
industry would see a large benefit in being able to address them (see Slide 1). You must work hard to
identify and fix problems before they started draw out these objections.
production. To our surprise, we found that for many
of our customers the really big benefit was that this Cash: It's Hard. But It's Worth It
extra reliability work had a very positive impact on the
auditors. Customers use auditors to evaluate potential We were surprised to find that it is generally
suppliers and their recommendations are, therefore, much harder to get industry to make a smaller cash
critical to our partners. We have subsequently modified contribution to a joint project than to get them to make
our marketing material to make sure customers a much larger in-kind contn"vution. (In-kind
understood how the EQRC could help when they are contributions include things such as the salaries of the
audited by their customers, industry staff working on the project and any materials

or equipment supplied.) It seems that in-kind
SOhow do you determine the maximum contributions can be approved at a lower management

potential benefit you could provide to a commercial level than cash contributions. Furthermore, in-kind
electronics company? Talk to as many people in the c_ntn"outions may be viewed by some companies as
industry as possible. One good way to find out what "free" since they may represent costs that would have
is really important at a company is to ask what is the been incurred even without the CRADA.
most important factor considered when their customers
make a buying decision or what things will determine Nonetheless, it is our strong recommendation
their boss's annual bonus. Things that are important to that projects that involve cash are much better for both
customers, important to thier upper management, or the industry and the government. If the industry
solve a crisis are good candidates to be '$tot buttons." provides cash you know that you are doing something

that is very valuable. Furthermore, the commitment of
A Sustainable Differentiating StrengCh industry to the project is much greater. If industry

does not want to pay even a fraction of the cash
You need to possess a unique, cost effective, required, is the project really valuable?

ability to add value to your customers' products. This
is not easy to achieve. You will do more business with Acknowledgeme0Ili
industry if you are uniquely strong in one critical area,
than if you are good, but average, across the board. The whole staff of the EQRC has contributed to

our successes in working with industry and these
The industry typically wants to use, but not pay lessons learned, especially Rich AndersonAnn

to develop or sustain, differentiating strengths. Thus, Campbell, Ed Cole, Bill Filter, Chris Henderson, Paul
this role falls to government. Unfortunately, it appears McWhorter, Bill Miller, Don Pierce, and Eric Snyder.
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Table I: Lessons Learned

From Partnering With Industry

blarket the Benefit and give a brochure.

Sell the benefit to the industrial parmer, not A picture is worth a thousand words. A site
your capabilities, visit is worth a thousand pictures. Capabilities never

seem as "real" to a potential customer as when the see
The benefit is whatever the industrial partner them in person.

thinks it is.
Importance of Cash

Industries only do a small fraction of the "good"
things that they could. You have to find a 'l_ot button" It is easier to obtain an in-kind than a cash
benefit, contribution from industry.

Many people in manufacturing believe that "no Projects with cash contn'butions are much better.
change is a small change." The benefits of a change It is the dearest indication that you are adding value.
often have to be overwhelming (or mandated by law)
before they will risk a change. Dealing with O_ections

Differerltiating Stren_,hs Industrial people can have strong objections and
prejudices about the value of working with the

You need to have an affordable, sustainable, government. You must draw out and resolve those
differentiating strength that provides you with a objectionsearly in your interactions with a company.
unique way to benefit industry.

Make sure your customer knows the differences
There are lots of competito:rs in the glamorous between working with the govemment and industry.

areas of technology. It is much easier to establish and In particular, make sure that they understand that you
sustain differentiating strengths in critical, but less cannot guarantee results at a fixed price.
glamorous areas of technology such as reliability.

The Contract With Industry

Being smart or having worked on similar
problems in the past is generally not a differentiating Read and understand the contract you are
strength, asking your customers to sign.

Industry will i_ant to use your differentiating Write a very specific statement of work that
strength, but will not generally be very interested in deafly states the obligations of both parties, the exact
payingforyou todeveloporsustainadifferentiating deliver_bles,theschedule,and thecosts.Consider
strength, adding ene flexa'ble task to cover contingencies, but

make it dear that both parties have to agree to the
True dual-use technologies are the most details of this task, in writing, before it is activated.

sustainable. To be truly dual-use the technology must
be equally valuable today to both commercial and Our Government Customers
defense customers.

The government group that provides your
Effective Communicating support is also your customer.

The message is more important than the Understand all the steps in approving the
medium. A simple black and white brochure that contract. If possible, talk in advance to the people who
clearly communicates your u_dqueabilitytobenefit will review the contract to findout what is really
your industrial partner will be more effective than a important and where problems may occur.
glossy color brochure describing capabilities.

Do not consider the emphasis on U.S. preference
Prepare a press release. It is easy to get as an impediment to get around. Work hard to justify

widespread, free publicity in the trade press, an investment by U.S. taxpayers.

Never let a potential customer leave empty
handed. Always hand out hard copies of your slides
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Slide 1. Raises and tries to answer common Industry Slide 2. Establishes credibility by mentioning Industry
objections to partnering with the governmenL partners. Also provides an overview of the DOE to

industry connection end the common interests.

The EQRC has Unique and State-of-the-Art A Win.Win DOE-Industry Partnership

Capabilities and Expertise In Micrcelectronica Quality/Reliability ......
.,,me_c.ute.e_ _ • IndustryWins:

Indcmtry-_unda_equkmumtest: _ - Accesstouniquecw_i_ie_ andex_._

- Waferlevel&longterm - Large,near-term,Return.On-Investment
- Effectivestrategyl(xcompelilivetymeeting

- Failure/VWym customers'requlreow_ ons t_m
• Uniquelindwmtcl.¢tossuts oftlmt

structures,so_mr_ expert
s/stem, md Ucludquea • DOE/SandlaWins:
Staffwith_ _ wodd" _ - Suppo_TechTransferMission

expertlea ,_ - Sur_:x_DefenseandEnergyMissions:

- "SWAT"Teemtofixproduction • CapturesIndustp/kr_ basetouse
andf_ proUen_ _ better=¢_ort_gDOE ,
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Slide 3. Attempts to establish the depth and breadth Slide 4. Emphasizes how both Industry and
of the capabilities, the differentiating strengths, and DOE/Sandla jointly benefit. Also features
the "industry-like" nature of the EQRC. return-on-investment benefit.

8 Ways for U.S. Manufacturers to Profit from the Hewlett Packard snd the EORC Brought • New
EQRC This Year Software Product to Market in 6 Months!

. , , ,, .........

1.Improvetechnologiesbeforetheyenterproduction • CombinedSancltl'sRelilbllityand
throughdetailedcharacterizationandanalysis. HP's$o_-we Ouillly Expertise ,,,ou
2.Imorovccustomerluciitsbybenchmmkingyour - ""n._ u.,m.m •

technologyagainstthe industry. • DevelopedI commercial_ ____..
Obtainuniqueteststructuresf_r improvedrqlllbility ofSandia'swnhwlevelprooses ""._.._'_--_

- 3. WaferIcveireliabilityandlt_-I_l_on-t chip controlandreliabilityuseasm4nt __...
- 4. Stressvoidingtestchip software
- S.Assemblytestchip , -"_

SavetimeandmoneywithnewFldlureAnidysis10o11: • HPdeltveradproduct6months "--_"_"_-"
-6. RCI- Seametalbreaksulldero_ue Iftaf Idgningof CRAOAI ms.._

overhlyefll _'--
- 7. CIVA- Rapldly Idenllly slle of metal breaks • HPwillpr/Sandll my_Itlse

O.Flxreliabilityproblems Iseter wlthour SWATta_rn .......

Slide 5. Focuses on 8 specific ways that the indm;try Slide 6. One of a series of slides explaining specific
can profit from the EQRC this year. The key words are benefits in more detail. This slide demonstrates fast
"profit" and "this year." responsiveness, a typical industry concern.
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