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INTRODUCTION TO MICROCHIP'S
CULTURE
The corporate culture at Microchip Technology Inc. is
embodied in our Guiding Values. This culture has been
key to our success in business because of its emphasis
on customer satisfaction, quality, continuous
improvement, empowerment and communication. The
synergy of these values has created a very dynamic,
very successful culture. They have impacted many
aspects of Microchip, including the EEPROM
Technology Team. Two of our Guiding Values in
particular have steered this group.

Continuous Improvement is Essential
We utilize the concept of “Vital Few” to establish our
priorities. We concentrate our resources on
continuously improving the Vital Few while
empowering each employee to make continuous
improvements in their area of responsibility. We strive
for constructive and honest self-criticism to identify
improvement opportunities.

Products and Technology Are Our
Foundation
We make ongoing investments and advancements in
the design and development of our manufacturing
process, device, circuit, system, and software
technologies to provide timely, innovative, reliable, and
cost effective products to support current and future
market opportunities.

THE EEPROM TECHNOLOGY TEAM
Microchip had been using the team approach to
problem solving and continuous improvement activities
such as new product introduction in the development
groups and defect reduction in the manufacturing area.
These had been in place for some time, and were
beginning to work extremely well in bringing fast, well
thought out and researched solutions to problems that
crossed organizational boundaries.
A cross functional team was formed at Microchip that
would be the technology management for an entire
family of products. The team was comprised of
engineers from design, process, test, product, quality,
reliability, and yield enhancement, who reported in to
different functional groups in the regular organizational
structure. This team was charged with setting the
technical direction for all EEPROMs at Microchip. This
included both areas of development and sustaining,
which were always in competition for the same
resources.
The Microchip EEPROM Technology team went
through the typical early phases of team development.
The initial elation of having a great group of technical
contributors wore off after a while. The competition for
resources lead to some rough areas at the start, but
this was overcome with the help of management
support and direction. A balance developed, where the
development side really understood the need to
improve yields today, while the sustaining side
understood the need for new products and innovations
for the future. The emphasis on the Guiding Values and
strong support from management for the team concept
greatly helped the group through the early phases.

We recognized in the late 1980's that the industry as a
whole did not have great endurance on EEPROMs. We
were no exception. And this was at a 10,000 E/W cycle
level, which is orders of magnitude less than where we
are today. We also recognized that there were many
uncertainties in the interaction of design, process and
customers applications with respect to endurance
performance and expectations. It was also clear that
the customers were not educated enough on these
interactions to be able to say clearly what they needed
in a product. This was clearly an “improvement
opportunity” that could allow us “to support current and
future market opportunities”.
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THE PROCESS
There is a team training program at Microchip that
teaches high performance team leadership, and
provides training on a set of tools for teams to use.
These tools are aimed at improving the teams ability to
identify problems, more importantly to identify the real
root causes of the problems, to use the Pareto and
other techniques to establish the “Vital Few”, to
brainstorm ideas on solutions, to investigate solutions
prior to implementing, to execute implementations
smoothly and accurately, to follow-up to ensure that the
fix is as expected, and to re-examine the process to
see what other improvements are needed. The key
elements of this process are shown in the flowchart
(Figure 1).
This process lead to improvements in every area of
Microchip’s EEPROM technology: design, process,
product, test, quality, reliability, and yield. Most of these
changes are confidential and proprietary, and several
have been patented. These can only be discussed here
in general terms.

FIGURE 1:

The actual EEPROM cell design has been the subject
of repeated studies. There have been improvements
made to the original that have increased process
tolerance, increased yield, and of course dramatically
increased endurance performance. “Repeated studies”
sounds as if we did not get it right the first time, but in
fact is just an acknowledgment that continuous
improvement is essential. We have the best design in
the industry today, but the EEPROM technology team
is still working on improving it.
The process also has gone through many iterations of
improvement. During some of the early studies, it was
determined that new equipment with better control was
needed to ensure the reproducibility of the product.
This equipment was purchased, installed, and carefully
monitored based on the recommendation from the
team. We saw the expected improvement as a results.
There have also been ongoing studies to improve control, reproducibility, and defect reduction in many other
areas of the process.

MICROCHIP’S QUALITY IMPROVEMENT PROCESS

TOOLS

PROCESS
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Define Corporate Need

Vital Few

Define Department Contributions

Vital Few

Define Department Need

Project, Team &
Meeting Management
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Successful
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TQI = Total Quality Improvement
SPC = Statistical Process Control
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Testability is a vital concern for microelectronics. As the
feature set grows, the ability to test them accurately
can be lost. The introduction of the 64K-bit Serial
EEPROM, with its security block and programmable
endurance options, presented a concern for testability.
By having even the initial design objective discussions
in the team environment, with a test engineer, the
designers were able to ensure that the new features
could be tested thoroughly and cost effectively. This
greatly improved our time to market, as well as the
quality of the part that reached our customers.

Improvements to the product itself have often shown
up in the data sheet. These include reduction in current
consumption, or improved timings as a result of
improved design as verified by characterization on test
equipment. We have greatly expanded the package
variety for our Serial EEPROMs as a response to
market needs. These activities have all been prioritized
by the team with management input, evaluated, and
implemented by the team.
The example of a new package introduction highlights
the value of the team. A new package requires new test
hardware, verification of the test program with the
package and hardware, qualification of the package
with the reliability group, assurance of acceptable
yields based on the yield enhancement engineers
involvement, and continued monitoring of the final
products outgoing quality. Other companies often have
these disciplines separated, with communication by
memos back and forth. This is a cumbersome way to
do business, and often details are overlooked, or the
opportunity for synergy between groups to go the extra
step is lost.

FIGURE 2:

The quality group has been a tremendous contribution
to the success of the team. There were initial concerns
on some members parts that this group would hold
back progress by acting as “policeman” for the status
quo. Quite the opposite, the quality group brought the
statistical ability to measure the results of proposed
changes with accuracy and confidence. So changes
that really lead to improvement were actually
implemented more quickly than they might have been
without quality engineering input at the beginning. The
team was also able to move on quickly from proposed
changes that did not give measurable improvement as
a result of having these measurement tools.
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The quality engineering group is also more directly
exposed to customer needs than some of the other
groups. They heard first hand what some of the areas
for improvement were from the field. These inputs were
brought directly into the team environment, where the
breadth of engineering expertise we had was able to
apply Microchip’s Quality Improvement Process to
them.
The dramatic improvement to the endurance
performance of Microchip’s Serial EEPROMs was a
direct result of the reliability group’s involvement with
the team. This group was able to establish standard
methods for testing and measuring endurance on
products. This was the first step in determining that this
was another area for continuous improvement. Inputs
from the business unit were that this was going to
develop into a critical point of competition in the
industry. We found out later that our standards were
significantly higher than most competitors. The
reliability group set up competitive analysis and bench
marking between vendors that put us on a level playing
field. We found that Microchip’s endurance was much
better than we thought! Even so, the Microchip
EEPROM Technology team drove programs for
improving endurance that gave impressive results
(Figure 2). And the elimination of the root causes of
endurance problems gave equally impressive gains in
other areas of reliability. This is shown is the reduced
failure rates for both dynamic life testing and retention
bake (Figure 3 and Figure 4).

FIGURE 3:

The group also kept one eye on the bottom line through
the years. Yields have always been a concern, since
continuous improvement in that area is also vital to the
business. The yield enhancement engineers, like the
other groups, brought tools with which to measure and
identify problems. As with the others, they were
dependent on the rest of the team to help find and
implement solutions. They also acted as a conduit to
the front end teams that were implementing defect
density reduction and process control improvements in
the manufacturing process across product families.
This coordination between the teams lead to a whole
new level of synergy that allowed other products to
benefit from improvements from the EEPROM team,
and the EEPROM product line to piggyback on
improvements aimed primarily at other areas. These
other teams were focused on plant wide areas of
continuous improvement: oxide integrity, the
poly-silicon modules, the metal modules, defect
reduction, wafer handling techniques, etc. The result of
this cross functional synergy is shown is the yield trend
(Figure 5).
As we grew and learned together, each member
developed increasing respect and trust for the others.
This was critical to the team’s development. Not all of
the proposed changes were successful. In the stages
of implementing, follow-up, and maintenance, some
proposals did not hold up. Either they did not really fix
a root cause, or the implementation caused other
problems to surface. Only by having established
respect and trust was the team able to raise and
address these issues quickly.

EEPROM DYNAMIC LIFE FAILURE RATE
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THE RESULTS
The improvements to both areas that this team has
made are spectacular. At the time of formation, the
industry standard was 10,000 E/W cycles of
endurance, and 4K bits of memory. The Microchip lead
the world when the efforts of the team lead to
introducing:
• The first 10,000,000 E/W cycle guarantee
• The very first 64K bit Serial EEPROM
• The first to put a 64K bit Serial EEPROM in an
8-pin SOIC package
• The first family of Serial EEPROMs to operate at
1.8V
• The first VESA busing compatible Serial
EEPROMs

FIGURE 4:

These improvements are orders of magnitude
increases in critical areas of market need. They
establish Microchip Technology Inc. as the technical
leader in EEPROM technology. This is what the
EEPROM Technology team set out to do.
The team’s efforts continue today to make sure
Microchip remains a technical leader. We have the best
products in the market today. But that will not be good
enough tomorrow. Continuous improvement is
essential.
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WORLDWIDE SALES & SERVICE
AMERICAS

ASIA/PACIFIC

EUROPE

Corporate Office
Microchip Technology Inc.
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 602 786-7200 Fax: 602 786-7277
Technical Support: 602 786-7627
Web: http://www.mchip.com/microchip
Atlanta
Microchip Technology Inc.
500 Sugar Mill Road, Suite 200B
Atlanta, GA 30350
Tel: 770 640-0034 Fax: 770 640-0307
Boston
Microchip Technology Inc.
5 Mount Royal Avenue
Marlborough, MA 01752
Tel: 508 480-9990
Fax: 508 480-8575
Chicago
Microchip Technology Inc.
333 Pierce Road, Suite 180
Itasca, IL 60143
Tel: 708 285-0071 Fax: 708 285-0075
Dallas
Microchip Technology Inc.
14651 Dallas Parkway, Suite 816
Dallas, TX 75240-8809
Tel: 214 991-7177 Fax: 214 991-8588
Dayton
Microchip Technology Inc.
35 Rockridge Road
Englewood, OH 45322
Tel: 513 832-2543 Fax: 513 832-2841
Los Angeles
Microchip Technology Inc.
18201 Von Karman, Suite 455
Irvine, CA 92715
Tel: 714 263-1888 Fax: 714 263-1338
New York
Microchip Technology Inc.
150 Motor Parkway, Suite 416
Hauppauge, NY 11788
Tel: 516 273-5305 Fax: 516 273-5335
San Jose
Microchip Technology Inc.
2107 North First Street, Suite 590
San Jose, CA 95131
Tel: 408 436-7950 Fax: 408 436-7955

Hong Kong
Microchip Technology
Unit No. 3002-3004, Tower 1
Metroplaza
223 Hing Fong Road
Kwai Fong, N.T. Hong Kong
Tel: 852 2 401 1200 Fax: 852 2 401 3431
Korea
Microchip Technology
168-1, Youngbo Bldg. 3 Floor
Samsung-Dong, Kangnam-Ku,
Seoul, Korea
Tel: 82 2 554 7200 Fax: 82 2 558 5934
Singapore
Microchip Technology
200 Middle Road
#10-03 Prime Centre
Singapore 188980
Tel: 65 334 8870 Fax: 65 334 8850
Taiwan
Microchip Technology
10F-1C 207
Tung Hua North Road
Taipei, Taiwan, ROC
Tel: 886 2 717 7175 Fax: 886 2 545 0139

United Kingdom
Arizona Microchip Technology Ltd.
Unit 6, The Courtyard
Meadow Bank, Furlong Road
Bourne End, Buckinghamshire SL8 5AJ
Tel: 44 0 1628 851077 Fax: 44 0 1628
850259
France
Arizona Microchip Technology SARL
2 Rue du Buisson aux Fraises
91300 Massy - France
Tel: 33 1 69 53 63 20 Fax: 33 1 69 30 90 79
Germany
Arizona Microchip Technology GmbH
Gustav-Heinemann-Ring 125
D-81739 Muenchen, Germany
Tel: 49 89 627 144 0 Fax: 49 89 627 144 44
Italy
Arizona Microchip Technology SRL
Centro Direzionale Colleoni
Palazzo Pegaso Ingresso No. 2
Via Paracelso 23, 20041
Agrate Brianza (MI) Italy
Tel: 39 039 689 9939 Fax: 39 039 689 9883

JAPAN
Microchip Technology Intl. Inc.
Benex S-1 6F
3-18-20, Shin Yokohama
Kohoku-Ku, Yokohama
Kanagawa 222 Japan
Tel: 81 45 471 6166 Fax: 81 45 471 6122
9/22/95
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