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Background

Silicon technology has been the eco-
nomic driver for much of the Informa-
tion Age, by providing a 25-30% year-
to-year improvement in cost per unit of
performance. This amazing perform-
ance has been fueled by constantly
improving semiconductor technology,
including major gains in design and
manufacturing automation. However,
semiconductor manufacturers face
market and cost pressures that are
among the most severe of any industry.

No margin for error

Although demand for semiconductors
is expected to exceed manufacturing
capacity, prices for building and outfit-
ting new wafer fabrication facilities
have already surpassed a billion dol-
lars. While chip features shrink to less
than 0.25 microns and wafer diameters
move from 8 to 12 inches, costlier
equipment with more stringent manu-
facturing and contamination tolerances
is likely to push the required investment
to two or more times today’s costs.

Time-to-market requirements are forc-
ing the implementation time for new fab
lines and processes to shrink from 24
to 12 months, or even less. Meanwhile,
global market competition continues to
drive down finished product prices,
while the demand for ever-improving
quality and performance remains high.
There is virtually no margin for error.

To survive and prosper in this relent-
less environment, semiconductor
manufacturers have a critical need to
improve asset utilization, reduce cycle
time, improve yields, and manage the
information generated throughout their
facility, and particularly in the fab.

Around the clock operation a must

State-of-the-art IC fabrication occurs in
facilities that can cover more than
100,000 square feet, the heart of the
operation being an ultra-sterile clean
room outfitted with extremely sophisti-
cated and costly equipment. Invest-
ment in capital equipment and plant is
so high that even slight interruptions in
production can result in millions of dol-
lars of lost revenue. In highly leveraged
operations, production downtime can
cost as much as $1 million per hour.

The semiconductor industry has always
led the high technology world with its
efforts to establish highly controlled
manufacturing environments. From
upstream silicon wafer fabrication, to
the midstream integrated circuit facto-
ries, to the downstream packing, test-
ing and assembly plants, all proce-
dures are conducted to achieve the
highest accuracy and efficiency possi-
ble.

This requires the entire manufacturing
process to adhere to and sustain very
stringent process control. To further
boost throughput, an integrated, enter-
prise-wide information management
systems is essential. The enterprise
system performs WIP tracking, BOM/
resource tracking, material transfer,
statistical process control, engineering
data analysis, preventive maintenance
scheduling, and enables the retrieval of
real time production information.

The process of manufacturing semi-
conductors, typically consists of more
than a hundred steps, during which
hundreds of copies of an integrated
circuit are formed on a single wafer. To
achieve maximum productivity in the
fab, a high degree of control over the
materials, process steps, and cleanli-

ness of the production environment is
essential. Keeping the manufacturing
process under control requires collect-
ing all of the disparate data involved in
100-plus step fabrication cycle - such
as defect data, review station data,
image data, WIP tracking data, includ-
ing equipment and operator ID, in-line
dimensional data, electrical parametric
data, product test data, bitmap data,
and wafer scrap information - and plac-
ing it into the enterprise database.

Non-automated workflow tracking:
always a day late

Although more and more facilities have
adopted enterprise data management
systems, many still operate with non-
automated process tracking proce-
dures. A typical non-automated proc-
ess tracking system would look some-
thing like this: When a wafer lot goes
from one operation to another, an op-
erator tears off a ticket and puts itin a
box. Every 24 hours a production-
control group picks up the tickets, up-
dates the lots’ activity, and publishes a
work-in-process report about what had
transpired in the previous 24 hours.

The short comings in such a system
are obvious: production information is
24 hours behind reality, and approxi-
mately four to six hours are required to
update the data and generate a report -
making the report unusable for control-
ling inventory or production.

With real time data logging, all lot activ-
ity is updated by the operators in real
time as each lot moves through manu-
facturing. Critical process information is
captured and recorded at each step. If
parameters are outside of specification
limits, appropriate personnel can be
alerted for corrective action, or auto-
matic action may be implemented, and
yield-analysis data is continually avail-
able.

Many IC fabricators have automated
clean room data logging by installing
industrial touch screen terminals, or
clients, networked to the enterprise
server. The results are impressive. Cy-
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cle times have been reduced by a
staggering fifty percent and manufac-
turing yields have increased more than
10%.

Insight goes beyond touch screens

Inroad Insight, the wearable thin client,
has the potential to reduce cycle time
and increase yields even more dra-
matically.

The Insight is a wearable, battery-
powered, full-function client that net-
works to the existing enterprise server
via a wireless LAN. Insight’s user inter-
face - speech recognition/speech syn-
thesis - means that the operator can
enter or access enterprise data while
his or her hands and eyes remain free
to perform the task at hand without in-
terruption - increasing safety and effi-
ciency.

Insight is easy to set up, easy to use,
small, comfortable, light weight - and
rugged enough for the most demanding
production environments. It can be
worn comfortable and unobtrusively
inside the most restrictive cleanroom
garb. The thin client is worn on a belt or
holster and has a wired connection to
light weight stereo headphones with an
integrated noise canceling mike and
micro-miniature SVGA monitor. A wired
remote control allows placement of the
thin client anywhere on the worker’s
body.

The full color, micro-miniature SVGA
display sets the Insight completely
apart from all other wearables or mo-
bile computing devices currently on the
market. Mounted to the headphones on
a slender boom similar to the micro-
phone, it floats unobtrusively a few
inches in front of the user’s eyes. Pat-
ented, built-in optical magnifiers make
the tiny display appear as large as a
bright, high-resolution, 17-inch monitor.
This patented design allows the user to
focus on the display when needed, or
to look past the display when the eyes
are required for other tasks.

Its superior hands-free ergonomics
allows all of the reporting functions that
would normally take place at a touch
screen or key board to be performed
without interrupting the task at hand.
The operator uses the most natural
interface, speaking, to record process
data, while hands and eyes remaining
free to work and the operator is free to
move around the fab as needed. At the
same time, a patented browser allows
the operator to request and view batch
or lot documentation, or any other
documentation available on the enter-
prise server.

The ideal clean room IT solution
Insight is an ideal solution for the fab’s

unique IT needs:

= Space is at a premium in the clean
room - Insight does not require any
clean room real estate.

Touch screen terminals require an
extremely costly infrastructure of
non-emmissive wires. Insight is
wireless. It uses an RF LAN to
connect to the enterprise server,
allowing the user to move freely
anywhere in the facility.

= Insight conforms to network stan-
dard architecture and is compatible
with the available MES software.

= Insight is sealed against radiated
EMI and static discharge to protect
the clean room’s EMI-sensitive
equipment.

= To enable paperless operation, the
Insight’s 1/O port allows an inter-
face with peripherals such as cur-
sor pointers, barcode scanners,
digital cameras, and wafer count-
ers.

= Insight is rugged and reliable: up to
the demands of a 24-hour-a-day
production facility.

Insight’'s RF LAN supports a high
volume data transfer.

= The SVGA display can fully sup-
port graphic-intense applications.

Insight can take IC fabrication into
the future

Today, a competitive IC manufacturing
facility produces 3000 wafers per week
at a cost of $750M (where $500M is for
equipment alone). The cost of building
new fabs, now in excess of two billion
dollars, continues to grow while chip
price pressures increase and qualified
engineers become more scarce. The
increased need to become more cost
competitive is driving improved effi-
ciency of their existing semiconductors
tool set, which translates directly into
reduced downtime and better utilization
of manufacturing operation.

Process control at all points in the
manufacturing operation is essential
and can only occur when workers and
processes are connected to the enter-
prise database.

Inroad Insight, the wearable thin client,
connects cleanroom workers the infor-
mation they need to perform a task as
they actually perform the task, it inte-
grates procedures, information, and
tools, allowing them perform their work
more safely and efficiently, eliminating
interruptions and redundant data entry.

In addition, Insight allows managers to
have immediate access to the latest
operations data from anywhere in the
plant enabling them to utilize their per-
sonnel and resources most effectively.

Inroad Insight gives IC workers a pow-
erful new tool that can improve asset
utilization, reduce cycle times, improve
yields, and optimize workflow proc-
esses and provide managers immedi-
ate real time access to the information
generated throughout the facility - al-
lowing your IC facility to operate at
peak efficiency and profitability. ¢
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Specifications

= Rugged and light weight (less than
1.5 pounds), splash and spray re-
sistant.

=  Cushioned headphones with inte-
grated display, noise-canceling mi-
crophone, and antenna.

= Ergonomic harness designed for
worker comfort and safe cable
management. Wired remote control
permits placement of client unit
anywhere on body.

= Industrial environment speech rec-
ognition and speech synthesis with
application-specific vocabularies
for hands-free operation.

= Optically enhanced micro-display
emulates 17-inch, high resolution
monitor.

= High capability RF LANs allow
facility-wide freedom of movement.

= High speed RISC processor with
extremely low power consumption.

= Four-hour minimum battery opera-
tion.

=  Full support of Network computers
standard. JAVA compatible.

For additional information on Inroad
products and services:

Inroad Inc.

2025 First Avenue

Market Place Tower, Suite 1250
Seattle WA 98121

Phone: 206.448.7956

Fax: 206.269.4445
www.inroad.com

© 1998 Inroad, Inc. All rights reserved.
Inroad Inquire and Wearable Thin Cli-
ent are trademarks of Inroad, Inc. All
other product or service names men-
tioned belong to their respective own-
ers.
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