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Lessons from the Semiconductor Industry -
Supply Chain Management in a dynamic environment

Introduction

High-value products that quickly be-
come obsolete, a far-flung manufactu-
ring network, rapidly declining prices,
and a demanding customer base. The
supply chain challenges facing the semi-
conductor industry are complex. But
they are not necessarily unique. In fact
many companies will experience these
very same challenges (if they haven’t
already). Here are three valuable lessons
from the semiconductor industry.
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The industry experienced double-digit
growth rates in 1999 and 2000. After
the drop in 2001 the industry is back to
the level of 1999. The major players are
strengthening their positions for the next
up-turn. The dominance of Intel is quite
striking; Intel revenue is 2.6 times higher
than the revenue of the following com-
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pany Samsung. The Top10 Semicon-
ductor companies account for 48% of
the total market.

The Operating Environment
Semiconductor products are a funda-
mental building block of the informati-
on economy. Chips are small, extreme-
ly valuable, quick to become obsolete,
and globally produced and distributed.
Customers measure product life cycles in
months. Inventory is precious early in a
product’s life cycle but its contribution
to profit can drop by 80 percent in a
year. The essence of the business is
Moore’s Law —that is, every 18 months
performance capabilities double, putting
continuous pressure on prices for older
chips.

(Gordon Moore was a co-founder of
Intel Inc, Santa Clara, California; the
‘Law’ is actually an observation that
proved to be astonishingly accurate for
the last 20 years and seems to continue
valid for at least another 10 years.)
Faced with an absolute need for speed,
chip manufacturers use airfreight as the
default transportation mode, except
where surface delivery is as fast or faster.
Shipping across oceans, accommodating
extraordinary growth, and supplying
key customers overnight are routine
challenges in the high-technology world
of semiconductor logistics. Exhibit 3
shows the complex supply chain in semi-
conductors.

The lead-time from the start of the wafer
to finally distributing the chip to the
customer is typically 9 to 13 weeks. The
dynamics within this long lead-time
needs to be managed carefully to utilize
the very expensive — a state-of-the-art
wafer fab costs $ 2 Billion — assets as
good as possible. A modern semicon-
ductor operation needs at least 70% uti-
lization of its equipment to be profitable.

The operating environment for semi-
conductor logistics is influenced by three
elements:

e the increasing level of customer expec-
tations

e the dispersed nature of the manufac-
turing network,

¢ and the sky-high costs of the operati-
on as well as the inventory.

Understanding the interplay between
these factors is fundamental to grasping
the problems and potential of supply
chain management for semiconductor
manufacturers.

Lesson 1: Keep the inventory upstream as
long as possible

In order to guarantee effective inventory
and asset management follow a simple
rule: Don’t make what the customer
doesn’t need. In a day-to-day operation

this means that only material gets star-
ted when a firm customer order is pla-
ced. This type of operation is called
‘Make-to-Order’.

Nevertheless in some instances, e.g. for
high-volume products with steady
demand the type of operation can shift
into ‘Make-to-Stock’. Exhibit 4 shows
the major difference of these two con-
cepts.

Make-to-Stock and Make-to-Order

MTS
Sales forecasts are entered for
make-to-stock products
Differences between supply
and demand result in changes
ininventory level

MTO
Customer orders are entered
for make-to-order products
Differences between supply
and demand result in changes
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The further down the supply chain the
material moves the less opportunity
exists to change.

Exhibit 4

And because every added value step in
the operation means substantial costs
the work-in-progress material — in a
broader sense the inventory —is kept as long
as possible upstream in the supply chain.

Certainly this implies that as soon as a
firm demand needs to be supplied the
operation executes as fast as possible to
satisfy customer expectations.

Some tailored programs with customers
keep inventory in the middle of the sup-
ply chain. The manufacturing process is
then completed when orders are re-
ceived. This approach shortens the deli-
very lead-time by roughly 7 weeks. The
term for this concept is called ‘Assemble-
to-Order’.

Lesson 2: Treat customers unequally ;

Although it is important to provide a
consistent service to each customer, it is
not necessarily required or practical to
present the same service to all. Some
high-volume, high-margin customer will
need a closer relationship, while some
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lower-volume, lower-margin customer
may require less attention. This may
counter the idea of having standardized
business processes and procedures but
actually it is not. Standardized processes
and procedures allow decisions about
service levels to be based more on busi-
ness need, and less on the limitations of
processes and procedures.

A useful tool is to define Time Fence
Policies, see Exhibit 5.

all installed capacity as derived from the
strategic production plan.

Lesson 3: Inventory visibility throughout
the supply chain does matter

The mismatch between manufacturing
cycle time and customer planning hori-
zons is a familiar problem for logistics
professionals. There are two general
approaches to ,fixing“ the resulting
customer-service problems — holding

Defining Time Fence Policies
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The Demand Time Fence (DTF) covers
the period of actual customer demand;
usually it is set to cover the production,
assembly and delivery time. Inside the
DTF the manufacturing plan is ‘frozen’.
Changes inside the DFT are costly and
complicated. Only for very special cus-
tomer changes will be authorized which
requires generally higher management
approval.

The Planning Time Fence (PTF) reflects
a time span where the manufacturing
plan is still flexible. Updates and
changes are made by the assigned supp-
ly chain personnel as needed to fulfill
the customers’ requests. It covers a com-
bination of actual demand plus foreca-
sted demand.

Beyond the PTF — usually 18 months —
limitations are only based on the over-

"W WING-business 35 (2003) 3

higher inventories or operating on shor-
ter cycle times. As noted above, holding
more inventory/ safety stock is prohibi-
tively expensive for the semiconductor
industry. So the industry is working hard
to shorten cycle time, and improve pro-
cess flexibility. Fast transportation,
improved information, and better pro-
cesses are the only realistic alternatives.
Semiconductor companies are striving
to pattern themselves after high-profile
success stories such as Dell’s assemble-
to-order operations and Hewlett-Pack-
ard’s postponement program for prin-
ters.

»Don’t give the customer time to go else-
where.“ Another important element is
the speed of response. A four hours time
window to confirm customer orders is a
wildly used benchmark. This is particu-

lar impressive knowing that in this time
frame global operations and distributi-
on networks are checked against feasi-
bility to fulfill the order.

Important factors towards reaching
these goals are:

1. State-of-the-art information systems.
2. Scheduling discipline at all points in
the supply chain all the way through to
the customer.

For short-lifecycle products that are
manufactured and sold globally a well-
trained work force with truly good
understanding of the interplays is key.
3. Real-time information to depict the
schedules in the systems as accurate as
possible.

»Move information first, material
second.“ Information can be moved
more easily than material. Leveraging
information well eliminates inefficient or
unnecessary material movement, which
lowers costs and improves service.

Summary

The semiconductors industry is a trend-
defining field that determines directions
for many other industries.

Semiconductors are almost as perishable
as fresh food or designer fashion —a fact
that makes inventory expensive. Smart
inventory management along with good
inventory visibility are an important dif-
ferentiator.

Mass customization enabled through
‘assemble-to-order’, operational excel-
lence by adjusting the processes to dif-
ferent types of customers, and fast exe-
cution are from a supply chain perspec-
tive the key ingredients for future suc-
cess.

Wolfram Irsa, Sunnyvale, CA — Summer
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