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Transforming sub-fab service and support to 

lifecycle management
Edwards Vacuum President Paul Rawlings seeks to transform productivity 
by changing the way semiconductor manufacturers think about 
servicing their sub-fab equipment.

SERVICE AND SUPPORT now plays a key role in 
fabs to enhance process yields and reduce total 
cost of ownership. This has led to service models 
evolving away from the simple “break and fix” 
approach to a lifecycle management methodology, 
using techniques such as advanced diagnostics and 
predictive maintenance based on real-time monitoring 
of operational performance metrics. Reflecting this 
ever-increasing emphasis, equipment suppliers have 
elevated the service function to an equivalent status 
with other critical business functions, such as research 
and development and production. To support its 
vision of service as a customer centric enterprise that 
encompasses the entire product lifetime within the fab, 
Edwards has recently restructured its semiconductor 
service operation as a separate division.

Service and support for semiconductor manufacturing 
has evolved dramatically since the early days of the 
industry. For instance, our industry was among the first 
to put uptime requirements on equipment suppliers. 
To be competitive in the current environment, 
equipment suppliers must seek out opportunities to 
improve their customers’ experience at all points in the 
product and fab lifecycle. Among the challenges we 
face today are: support for increasingly complicated 
manufacturing processes and materials; complying 
with increasingly stringent environmental regulations; 
and optimizing the use of scarce resources, such as 
water and energy. These are in addition to the ever-
present pressure to reduce total cost of ownership 
and require a service model that is tailored to the 
varying needs at different points in the fab lifecycle. 
In considering this approach, it is convenient to 
divide the lifecycle into stages, each with its own 
requirements and opportunities for enhancement.  
The stages include: planning, installation, ramp,  
high-volume production, and end of life.

Planning
Engagement should begin at the earliest planning 
stage for a new fab or expansion of an existing 

facility. In this phase, it is critical that vendors explain 
the equipment options available to their customers 
and the benefits of the various choices. Important 
considerations include the process chemistry and 
vacuum demand, the evolving regulatory environment, 
demands of consumers for environmental 
responsibility, and the opportunities for lifecycle and 
data management.

Installation
Installation is an incredibly busy time in any new fab—
when the emphasis must be on getting the equipment 
delivered, bolted down, hooked up and running as 
quickly and efficiently as possible. Given the large 
investment required to build a state-of-the-art fab, 
there is immense pressure to complete installation in 
the shortest possible time, and detailed knowledge 
of solutions that have worked in other similar 
applications are crucial in achieving that goal. Strong 
project management and the deployment of field-
proven best-known-methods (BKMs) are the key to 
ensuring that fabs can start-up quickly and begin the 
critical ramp phase, proving-out tools and processes. 

Ramp
The ramp phase is a race to achieve economic 
process yields. This invariably presents a myriad 
of challenges and opportunities to optimize the 
performance of sub-fab equipment and customize its 
operation to best match the process and application. 
Changes are inevitable, even with the best-laid plans, 
and it is in this situation that the deep expertise and 
broad experience of supplier personnel are most 
critical. For example, many cutting-edge deposition 
processes involve condensable materials that can 
deposit and eventually block exhaust lines unless 
temperature is precisely controlled along the entire 
exhaust pathway from the chamber exit through the 
vacuum pump and abatement system. 

High-volume Production
High-volume production is probably where the 
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greatest opportunity lies for tailored lifecycle 
management as even the slightest advantage in 
performance or efficiency can have a significant 
impact on output and the economic performance of 
the manufacturing process. It is here that managed 
maintenance—tracking the status of equipment and 
planning service interventions and the efficient use 
of on-site teams to maximize the efficiency of the 
fab—can have the greatest impact. It is here also 
that management systems (like Edwards EdCentra 
product), designed specifically to collect and analyze 
data from an entire fleet of systems installed across 
a facility, are essential in implementing a data-driven 
approach to service.

Massive and detailed data collection and analysis 
present many opportunities to optimize equipment 
performance. Each system’s critical process steps 
can be custom tuned, before and after service, to an 
individualized “fingerprint” state to improve process 
repeatability. Predictive maintenance, which monitors 
critical operating parameters to determine when 
maintenance is required and coordinates scheduling 
with other process equipment, can significantly extend 
service intervals and reduce process downtime. 

Monitoring parameters such as temperature, 
pressure, vibration, power consumption, and more, 
allows active management of equipment health 
and performance and can extend product lifetimes 
substantially. Historical usage and application data 
from individual systems can be used to optimize and 
customize the remanufacturing process for each 
system. Advanced diagnostics can ensure that when 
service is required the service engineer knows what 
the problem is, what to bring along to fix it and how to 
ensure that the repaired system will precisely replicate 
the performance of the system it replaces. Finally, 

analysis of real-time and historical data may provide 
an opportunity to move away from fixed price service 
to a more flexible and adaptive pricing approach.
On a much larger scale, aggregating data across 
large numbers of systems presents yet another set of 
opportunities. The full data set includes information 
acquired at every stage of the product’s life cycle 
from original manufacture, through operation and 
remanufacture. Sophisticated modeling and data 
mining techniques can compare the performance of 
different products and setups in multiple situations 
to extract actionable information that helps service 
personnel to get the most from existing products and 
helps designers and engineers develop new products 
that better meet customers’ needs.

End of Life
End of life management is next and is taking on a 
new dimension as older fabs find new life meeting the 
growing demand for mobile, automotive, and Internet 
of Things devices. This presents an opportunity to 
upgrade ageing electronic parts and components 
not typically replaced at a standard service or to take 
advantage of technological advances to upgrade or 
replace equipment with newer models that offer better 
performance or higher energy efficiency. 
All this opportunity hides a real risk of analysis 
paralysis. Manufacturers must maintain their 
focus on meeting customer needs and delivering 
tangible results. Monitoring key service performance 
indicators, such as on-time delivery, timely installation, 
and speed of response for unscheduled repairs and 
problem solving success, can help. But the trick is to 
be sure that the manufacturers’ indicators align with 
customers’ priorities. Ultimately, the real opportunity 
lies in developing a shared view of total cost of 
ownership over the lifecycle of a fab. This will be the 
key step in implementing a fab lifecycle service model.

Figure 1: 
Lifecycle stages
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