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Introduction by Wayne Anderson,
President/CEO

ULVAC Technologies, Inc. (UTECH) was established
in 1992 as a consolidation of several ULVAC joint ventures
and entities operating in North America. Shortly after the
establishment of UTECH, and as part of ULVAC, Inc.’s efforts
to pursue global marketing and manufacturing, the ULVAC
Ashing System product responsibility was transferred to UTECH
from Japan. ULVAC’s Ashing product history began from the
1980’s acquisition of a Connecticut-based company, Emergent
Technologies. Subsequent to this acquisition, process and
product development continued in Japan for several years and
the resulting “UNA” product line was successfully launched,
primarily in Japan. The initial “UNA” technology transfer to
UTECH was followed by conversion to local/domestic parts
sourcing and development of the “Phoenix” product line. In 1998,
the product name was changed to “ENVIRO™"” to leverage the
environmentally-friendly, solvent-free process capability. The
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President/CEO
Mr. Wayne. W. Anderson

“ENVIRO™” product line enjoyed success for a number of years
leading up to the economic downturn of 2001.

As President/CEO of UTECH for the past four years,
I have witnessed both further growth of the semiconductor
industry as well as its subsequent, serious decline brought on
by the current global economic downturn. From my twenty
eight years’ of industry experience, I have come to be quite
familiar with its cyclical nature. Although the level of the
current downturn is unprecedented, we feel that we have
made good use of this down period to expand and strengthen
our “ENVIRO™” product family to advance our competitive
position and prepare UTECH for resumed growth when
the market recovers. In an effort to continue to provide the
industry with cost-effective solutions, UTECH, in conjunction
with ULVAC’s Institute of Semiconductor & Electronics
Technologies (ISET), embarked on the development of the
world’s fastest, smallest and cost-effective ashing system —
the ENVIRO™-Xceed400. In addition, in response to market
needs for a simple, inexpensive, ashing solution for MEMS,
power devices, RF devices, etc., UTECH also introduced the
ENVIRO™-1Xa system.

I feel that UTECH’s extremely capable development
team should be quite proud of these latest achievements. I
have no doubt that once these new systems are installed in
our customer’s fabs, they will exhibit the same quality and
performance that our customers have come to expect from
ULVAC Products. I would also like to extend UTECH’s
appreciation to ISET for their continued support of our
program. The following is the story of the development and
launch of these next generation “ENVIRO™” Ashing systems.

ENVIRO™ History

The ENVIRO™.I single chamber plasma resist removal
system was the first product developed and manufactured
by UTECH. This product (at the time called Phoenix-I) was
launched in late 1994 and was designed to tackle the most
difficult resist strip challenges using the system’s dual plasma
source (RF and microwave). It was quickly followed by the
release of a two chamber version, ENVIROTM-II, to increase
the system productivity (throughput) by more than two times.
Armed with its superior processes for post high dose implant
strip and cost saving processes for post via etch strip (no
subsequent solvent clean is required), ENVIRO™L-II systems
have been sold to several major semiconductor manufacturers
in the US and Asia and are nearly all still in use today.
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ENVIRO™-Xceed400

New ENVIRO™ Product Development
(ENVIRO™-Xceed400)

The ENVIRO™-Xceed400 is the latest plasma resist
removal system developed for high volume 300mm fabs.
The tool concept was born from a device makers’ need to
continuously drive down their manufacturing cost. During
device fabrication, the resist removal step is repeated many
times to remove the masks after the implantation or etching
step are completed. As the devices shrink, the total number of
mask layers increases, which requires an increasing number of
plasma resist removal systems being needed in the fab. These
systems will occupy a large area of expensive cleanroom
floor space. However, if a very high throughput (400 wafer
per hour) system can be developed while still keeping the
system cost low and the footprint small, fewer number of
systems will be needed in a fab which translates to lower
total capital expenditure and cleanroom space cost. In other
words, the manufacturing cost for each wafer using such a
system (cost of ownership) will be greatly reduced. “Creating
a system layout that made the most efficient use of the wafer
transfer space so that the overall system size is minimized was
quite a challenge and 3D CAD modeling and wafer transfer
animation were key factors in the success of the project,” said
UTECH Sr. Designer, Kevin McCormick.

It also became apparent that merely scaling up the
ENVIRO™LII to handle the 300mm wafers would not achieve
this goal because of the limitation of the wafer transfer
platforms available in the market. In order to reach the
throughput goal, UTECH decided to develop its own transfer
platform. Jason Spencer, UTECH Sr. Software Engineer,
commented, “Coordinating all the mechanical components
so that they operate in the most efficient manner possible
required us to eliminate every delay in the system that was as
short as 0.1 seconds and simultaneously run as many functions
as possible.”

However, to have a very fast transfer platform only
solves half the challenge. In order to reach 400 wafers per
hour (WPH) throughput for real process, the resist removal
rate has to be doubled from previous generation resist removal
systems. With the incorporation of a highly efficient, new
downstream plasma source, the resist removal rate has been
doubled to more than 10 um/min which is the fastest among
all resist removal systems available in the market. Said Jeff
Deleware, UTECH Sr. Designer Engineer, “Expanding a
successful single wafer process chamber design to process
two wafers simultaneously and maintain the same uniformity
specifications of the single wafer design was a tough hurdle to
overcome.”
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After a two-year-long effort by a team of design,
hardware, software and process engineers and in cooperation
with ISET, the ENVIRO™-Xceed400 was introduced to
the market during Semicon Japan 2008. Patent protection
has been filed for the key wafer transfer technology. Randa
Elkache of UTECH Software and Controls Engineering Group
reflected, “We faced many challenges to complete the system;
but, in the end, there is great satisfaction watching the system
run at greater than 400 WPH knowing we were given a design
challenge that seemed impossible in the beginning.”

New ENVIRO™ Product Development
(ENVIRO™-1Xa)

While the ENVIRO™-Xceed400 was developed for high
volume 300mm fabs, the need for much smaller fabs (100mm
to 200mm substrate size) specializing in MEMS, power and
RF devices was not forgotten. A very low cost and compact
resist removal system, ENVIRO™.1Xa, was designed as a
replacement for the ENVIRO™LT to better serve this market.
The ENVIRO™-1Xa system offers a customer the option
of dual plasma sources (RF and microwave) or the new
downstream plasma source with more than 10 um/min resist
removal rate. Customer response has been very favorable of
the ENVIRO™ high throughput and low cost.

Conclusion

For the ashing market, it all comes down to throughput,
footprint and cost. The next generation ENVIRO™ ashing
systems address this market demand.
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