
LEAD-FREE MANUFACTURING

Kermit the Frog once said, “It’s not
easy being green.” Truer words were
never spoken. 

For the electronics industry, there
are many challenges on the road to
being green, or more environmentally
friendly. Time is of the essence; the July
2006 deadline is quickly coming upon
us. There is much to do, many issues to
decide, and procedures to be mapped,
so that the electronics supply chain can
correctly respond to legislative require-
ments. Those who don’t react might
find themselves losing another kind of
green and that could lead to a lot of red
on the balance sheet.

Officially known as Restriction of
the use of certain Hazardous Substances
in electrical and electronic equipment,
the RoHS directive places strict limits on
lead, cadmium, mercury, hexavalent
chromium, polybrominated biphenyl
and polybrominated diphenyl ethers.
These chemicals are limited to a maxi-
mum of 1,000 parts per million, with the
exception of cadmium which is restrict-
ed to a maximum of 100 parts per mil-
lion. The RoHS legislation will impact
the entire electronics supply chain. In
fact, the impact can already be felt
throughout the supply chain and some
companies have been working in prepa-
ration of this event for many years. 

What’s behind this legislation? The
chemicals that are banned by RoHS have
significant environmental and health
consequences when discarded into land-
fills. These chemicals can leach into the
soil and contaminate drinking water.
Brain and neurological problems as well
as compromised immune and damaged
organ systems are direct effects of expo-
sure to these chemicals. Everybody is at
risk, but children are susceptible to the
greatest harm. Governments everywhere
have begun to respond to these risks.

All products placed on the Euro-
pean marketplace on or after July 1,
2006 must be compliant with the limits
outlined by RoHS. But that’s not all.
California has announced that it will
implement these same requirements
effective January 1, 2007. Other regions
are also looking at stricter regulations.

The RoHS directive goes hand-in-
hand with another European directive
that impacts end-use products. The
Waste, Electrical and Electronic Equip-
ment (WEEE) directive’s first phase is
being implemented in 2005. With few
exceptions, WEEE requires the take-
back and recycling of most electronic
equipment, essentially anything with
an electric plug or batteries. 

The exceptions apply to the mili-
tary, security equipment, high-voltage

equipment, implantable medical
devices and some communications
equipment. The European Commission
is considering other exemptions.

Although the European Union is
still working out legislative and enforce-
ment details, companies can’t wait if
they are going to be prepared for the
July 2006 deadline. Component manu-
facturers are modifying their production
processes and eliminating or dramati-
cally reducing the banned chemicals.
Some components will be phased out of
production and made obsolete by the
manufacturer. Others may be phased
out over time. Some manufacturers will
continue to offer both RoHS-compliant
and non-RoHS-compliant products,
while some have chosen to offer only
RoHS-compliant devices. Confused yet?

These different approaches result in
confusion and delays that are reverberat-
ing throughout the supply chain. There is
no standard procedure to address these
needs and there are myriad approaches
to the same problems. The most pro-
found immediate challenge results from
the elimination of lead. Traditional tin-
lead solders melt at a lower temperature
than do the replacement RoHS-compli-
ant solders. Board assembly production
processes must change to accommodate
the higher reflow temperatures.
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BEING GREEN
Can Make You See Red

But not if you start getting ready for lead-free now, while
July 2006 is still a year away.  by JIM SMITH
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Although some RoHS-compliant prod-
uct is considered backward-compatible
(meaning that it can be used in both lead-
free and leaded production processes),
many RoHS-compliant products are not
backward compatible. Design engineers
who switch out lead-free parts for leaded
parts will have to keep that in mind as
they go forward with new designs.

From a supply chain perspective, com-
panies must use great care to make sure
they’re not introducing the wrong product
into their RoHS-compliant production
processes. This problem is further compli-
cated by the fact that some component
manufacturers have chosen not to use new
part numbers when they introduce their
RoHS-compliant product versions.
Instead, these companies have chosen to
use a date code or lot code designator to
differentiate between the RoHS- and non-
RoHS-compliant product. 

Many within the industry are con-
cerned the lack of a unique part number
will lead to potentially mixed invento-
ries, resulting in production and quality
problems. Compounding this is a lack
of consistent lead-free or RoHS labeling
practices within the industry, which
makes product identification difficult
where the part number has remained
the same. For distributors who stock
these products, it is an equally daunting
challenge, especially if part numbers
don’t change – we must figure out how
to distinguish between the two types of
parts with the same part number.

The Paperwork Problem
To demonstrate compliance with the
WEEE and RoHS directives, product
producers will need to provide docu-
mentation that they have taken reason-

able steps to preclude the introduction
of banned chemicals into their products.
Along with data on the other materials
used, this documentation must include
data on the electronic components
themselves and should demonstrate
each component’s RoHS-compliance by
stating the chemical threshold contained
in each part, or by providing approved
product exemption documents to the
directive. This is a data aggregation
effort that will include roll-ups of data
from components to subassemblies to
the finished product. Most firms will
need to invest in IT solutions to manage
the compliance requirements; those doc-
uments must move with the products as
they go through the supply chain. 

Two challenges come from the mil-
itary/high-reliability sector: availability
and cost. The lead in tin-lead solders
mitigates the growth of naturally
occurring “tin whiskers” which can
cause electrical shorts. Without the
lead, tin whiskers could be a huge
problem. The engineering communities
within the defense and aerospace
industries are particularly concerned
about this factor, although it is a con-
cern for some other industries as well. 

Electronic components exclusively
made for military applications are
excluded from the RoHS directive and
will continue to be made with lead.
However, for cost reasons many com-
mercial components are used in mili-
tary applications and in those cases
where the component manufacturer
has chosen to obsolete the leaded ver-
sion of their product, the military
product producer will need to requali-
fy a substitute part or engage in a cost-
ly component replating process. 

A HOT TIP  The demand for
RoHS-compliant product is
already significant, and will
continue to increase as the July
2006 deadline approaches.



Many OEMs are restricting the usage
of additional substances in the compo-
nents they purchase beyond the six
banned chemicals mandated by RoHS. In
these cases, the OEM may be subject to
other requirements from customers, or
from another region’s regulatory require-
ments with additional chemical reporting
challenges. Unfortunately, no universally
agreed-upon reporting format is in place
to address this, making it difficult for all
parties in the supply chain.

Some of our most frequent customer
questions involve the details of how the
RoHS and WEEE directives will be
implemented and enforced, how compli-
ance will be monitored and what the
penalties will be for non-compliance.
Unfortunately, this too is an area of con-
fusion. Although the EU mandates both
the RoHS and WEEE directives, details
of implementation are up to the individ-
ual EU member states. And, by the way,
much of this has not yet been deter-
mined. Individual member states are con-
sidering fines, import and sales restric-
tions, product confiscation, and possible
prison sentences for repeated violations,
but nothing has been firmly established.
In addition, they generally agree that
implementation and enforcement within
the EU will initially be uneven at first, but
over time common enforcement method-
ologies should be adopted. 

Perhaps the biggest issue facing the
electronics supply chain is transition
timing. When will equipment produc-
ers transition to RoHS compliant man-
ufacturing processes and need RoHS-
compliant products? The answers vary
from firm dates to unknowns. Aggres-
sively changing over too earlier may
result in unavailable RoHS-compliant
components. Waiting too long may
risk missing the July deadline. 

Information from our suppliers and
customers indicates that the demand for
RoHS compliant products will be signif-
icant by July 2005 – a full year before
the law goes into affect – and will steadi-
ly increase as July 2006 approaches. 

Additional Challenges
For distributors, there are a number of
challenges associated with these direc-
tives. The first challenge arises from
the decision of component manufac-
turers who won’t be changing part

numbers to distinguish RoHS-compli-
ant products. So our customers will
continue to order the same part they
have in the past. However, with only
part number information, we will not
know what version of the product the
customer actually needs. Clarification
will be necessary when customers send
their bill of materials, when they send
forecasts and when they place orders. 

A second challenge flows from the
first. Some of those component manu-
facturers who are not changing part
numbers have already started shipping
RoHS-compliant products, before the
supply chain has implemented necessary
systems changes that allow tracking. To
ensure customers get the correct prod-
uct, RoHS-compliant parts will need to
be separated out, and we must assign
them unique internal part numbers.

Our next challenge comes from the
customer side. Customers have started
requesting RoHS-compliant product
certifications. Since each component
manufacturer controls his own manu-
facturing processes, distributors cannot
certify the chemical content of any com-
ponents. We will, however, pass along
whatever RoHS chemical content infor-
mation provided from our suppliers, but
we’ll have to add a disclaimer that this
is not our own certificate of compliance.  

Some customers need information
on a wider range of chemicals than
those covered by the RoHS directive. In
all cases, the industry is rapidly moving
and making changes that will impact
the entire supply chain. All of our cus-
tomers will be affected directly or indi-
rectly to some extent by these changes. 

Actual details of the RoHS and
WEEE directives are still being legislat-
ed within the EU and further changes
and clarifications are expected.
Because of the July 1, 2006 deadline,
companies cannot wait for these issues
to be resolved before moving forward
with their own compliance programs. 

Take a look at your own business, and
if you haven’t already, put a plan in place
to address these challenges. It’s not easy
being green, but we all can make it easier
on ourselves by being prepared.  PCD&M

JIM SMITH (jim.smith@avnet.com) is
senior vice president, warehouse and
distribution worldwide at Avnet Inc.
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