
ROHS PREPARATIONS

LEAD-FREE DFM 
Demands New Tricks

Lead-free DFM is a prime target for Murphy’s Law. So make
sure every detail is handled accurately.  by ZULKI KHAN 

Leaded design for manufacturing
(DfM) involves proven, well-estab-
lished practices in PCB design layout,
fabrication, assembly and component
management. However, lead-free DfM
significantly changes the landscape of
each of those four areas. OEMs out-
sourcing lead-free PCBs, but not com-
pletely savvy about lead-free DfM
issues, can fall victim to costly re-work
and lost time-to-revenue if they are not
in tune with their EMS providers.

At PCB design layout, key concerns
should focus on component footprints,
placement, routing and clean up during

post-processing after the layout is fin-
ished. Also, the fabrication and assem-
bly drawings are generated as output of
the layout process as seen in FIGURE 1.
These fabrication and assembly draw-
ings are of utmost importance going
forward in the DfM process because
they call out for special materials and
PCB surface finishes that can withstand
the higher temperature required for the
lead-free process. There are other call
outs that are required in the assembly
process, like thermal profiles, special
flux requirements and some additional
process changes.

It’s critical for the OEM to under-
stand that packaging and footprints of
leaded and lead-free components can
be different, and that the differences
could be the basis of a costly manufac-
turing error. Lead-free components are
packaged to withstand higher reflow
temperatures and they may or may not
have different footprints. Therefore, it
is important that component foot-
prints, package types and associated
component spec sheets be carefully
studied during the PCB layout process.

This particular DfM step can be
easily overlooked, and as a result,
cause the OEM to re-spin a first article
PCB at a cost ranging from few hun-
dred dollars to an excess of $20,000. A
case in point is when an OEM gives the
EMS provider a lead-free PCB order
with the wrong spec sheet for the most
important component, which was
designed at the lead-free assembly
level. The footprints will not match,
resulting in re-spinning of the bare
board, which is expensive. Instances
like this are rare, probably arising one
or two times out of hundreds. Still,
they occur and usually stem from
OEM engineering assumptions and
lack of careful spec sheet review.

Component placement can also
introduce new and costly mistakes,
especially if the PCB is a mixed tech-
nology board with leaded- and lead-
free components. Keep in mind that
these components require different
thermal profiles. This issue becomes

SUPPLIER MATERIAL RESIN TG TD LEAD-FREE HALOGEN
TYPE SYSTEM (˚C DSC) (˚C TGA) COMPATIBLE FREE

Polyclad FR 226 FR-4 140 320 No No

FR 370 FR-4 170 310 No No

FR370HR FR-4 with Phenolic 180 350 Yes No

Getek PPO 180 340 Yes No

LD 621 APPE 190 400  Yes No

Isola FR 406 FR-4  170  290    No No

FR 408  Modified FR-4 180 360  Yes   No

IS 410   FR-4 with Phenolic 180    350 Yes  No

IS 415  Modified FR-4 220 360  Yes   No

IS 620  Modified FR-4  205 330  Yes  No

Nelco  N4006-6FC  FR-4  175 300  No No

N4000-11   FR-4 with Phenolic  175  360  Yes  No

N4000-13  Modified FR-4 210  350  No No

N4000-12    Modified FR-4 190  370  Yes  No

N4000-13SI Modified FR-4  200   350   No  No

*This is not a complete list of vendors or materials.

TABLE 1. Various Lead-Free Materials*
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