




























































































Figure 24. Magnetic Tape Drawer Parameters U-9629-8

Figure 25. Power Supply Drawer Parameters U-9629-11
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Design verification of each of the assemblies proved conclusively before for-
mal qualification, that the equipment will pass all qualification imposed environments.
Litton is proceeding to an overstress testing program on three each of the five pro-
duction assemblies. First, the components used by the L.-304F modules went through
an extensive material and process evaluation. The objective of these tests was to
evaluate the performance limitations of new and critical components and process under
extended equipment operating environments. The results of these tests were then
used to identify inherent failure mechanismb and failure modes that could be expeéted

when the equipment is subjected to temperature and vibration overstress environments.

Having completed the component evaluation phase and the verification phase,
Litton Data Systems Division has undertaken overstress or step-stress evaluatioﬁ.
It is Litton's contention that most failures being experienced in equipment used by the
armed services are not a result of random failure, but the result of basic failure
mechanisms present in most equipment. When identified and examined they can be
eliminated by relatively minor redesign. The first step in this program is weeding
out all components that have inherent weaknesses. Having accomplished this, the
next step is to eliminate physical interactions that, though difficult to identify, do
cause premature failure, which in the past has been dismissed as merely the inherent

reliability of the components and/or article.

Through the use of this overstress testing, Litton is confident that these flaws
can be eliminated and that the final assemblies can expect to realize the true reliabil-
ity potential that is possible with the microelectronic circuit now available to both the

manufacturer of military systems, and the users.

The program is well under way — the Arithmetic and Control drawer having
completed most of its scheduled test program, with the other assemblies either in
process or scheduled for completion by the end of 1966. The method used is to first
subject the unit to one variable at a time; i.e., temperature, vibration, voltage, hu-
midity, at stepped increases until failure. Having identified the various mechanisms
for the one variable case, the article is then subjected to a composite of these param-
eters in the hope of identifying, for example, temperature-vibration related and de-
pendent failure mechanisms. The result of this program will be assemblies that can
exceed their predicted reliabilities by a factor of three or four without regard for the

environment to which they will be knowingly subjected.
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Basic design has simplified production testing. Each of the multilaminate
boards used in the data processor has identical patterns on the top surface. This has
allowed the use of standard loading trays for placing the circuits on the board, stand-
ard joining techniques employed for joining the integrated circuit leads to their re-
spective pads, and the use of a specially developed 5000-pin contact fixture which is
used to analyze the signal and voltage wiring of these boards in under a minute and a
half. By changing test tapes used on the test fixture, any drawer in the system can
be verified in this time. The test tapes are machine generated directly from the logic
listings for the drawer. This same fixture is used as the unit test station for the
drawer assemblies and can verify all circuits and connections also in the minute and

one-half time period.

Litton has essentially reached its initial goal of developing a militarized ma-
chine which:

(1) Is sufficiently powerful and flexible for complex system applications

(2) Is sufficiently compact and light for airborne applications

(3) Is highly reliable and easily maintainable

(4) Can be produced economically and reliably in volume

(5) Can be readily tested in the factory and in the field
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