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The Notebook of Larry D. Bolton - Mail Stop 1701, Univac, Univac Park, St. Paul

Background: Just a few months after I started working as a component engineer at Univac in June
of 1965, I was loaned to the 1824/MBRV/BGRV program that had its offices in the Shepard
Road factory. This was the first program to use the new integrated microelectronic devices that
could incorporate an entire logic gate on one piece of silicon in a single 14 or 16 pin ceramic flat
package. The packages were made of gold plated kovar and glass frit or ceramic. The silicon
die was attached to the open package with a solder eutectic. Gold wires, of approximately 1 to
1.5 mil in diameter, were attached to aluminum pads on the silicon die. The other end was
attached to the gold plated lead pads on the inside of the package. A gold plated kovar lid was
then attached to the package opening using a solder pre-form which was reflowed in a heated
sealing furnace. The kovar and glass/ceramic combination made a hermetically sealed package.
One of the first suppliers of this new technology was Westinghouse (W) in Baltimore, Maryland.
Early semiconductor manufacturers were on the east coast. Silicon Valley in California had not
yet become significant. Westinghouse was making custom silicon circuits designed in
collaboration with Univac engineers. Up until this time, processes were being developed for
making transistors. Processes for making microelectronic devices were new in this new industry
and there were all sorts of problems in making them reliable. (Reference to the Procurement
write-up by Mike Svendsen) Since the 1824 was an aerospace computer, it would be subject to a
lot of shock and vibration so any loose particles would cause havoc with machine reliability.
Univac Quality and Reliability was working closely with the suppliers and, in the case of
Westinghouse, had persons in residence every week. I was working with Robert D. Nelson on
the program and we worked with David A. Oines in the central component engineering group to
diagnose and fix these reliability issues. Bob and I spent alternate weeks at Westinghouse in late
1965 to early 1966 monitoring their progress. The following is a transcript of a log book kept by
Larry Bolton during this time.

Abbreviations you may see in this transcript:
AF - Air Force
Al - Aluminum
Anal. - Analyzed
Ckts - Circuits
Cps - Cycles per second (the term "Hertz"
had not been adopted yet)
DTL - Diode-Transitor Logic: Logic inputs
were via diodes as opposed to the logic
inputs being via multiple emitters of
transistors as was done in the next
generation of logic elements (TTL
Transistor-Transistor Logic).
ECN - Engineering Change Notice
Exp - Experiment
F.A. or FA - Failure Analysis

Insp - Inspection
Mfg - Manufacturing
P.O. - Purchase Order
Pcs - Pieces
Pkg or pkgs - package or packages
pn or P/N - Part number
Purch - Purchasing
Q&R - Quality and Reliability
QA - Quality Assurance
QC - Quality Control
RTI - Request To Inspect
RTV'd - Returned To Vendor
Vis. - Visual
W - Westinghouse


