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Film Lamination -

Are We Paying Enough Attention?

hat’s next? How much more
technology can they throw
at us until we cry uncle? Its

well documented thar our
industry is still using many of the same oid
preducts, equipment, and processes from the
70’s and 80’ to build boards thar are now up
to 40-plus layers with 3-mil lines and spaces.
Some of these designs arc as large as 24 by
36" and 0.250" thick. And if you think you
can build the board, what is che yield?

Adding up the cost of the new high
teraperature laminares required o make
these products, its rime to find different
approaches and techniques.

Here are two such estimates for the cast of
laminate and prepreg only for a 36 layer, 21
by 24" and 0.200" -cthick PCB:

* Lead Free Tg 180 C with 16 core layers
plus 34 prepreg layers = $160.00

* Lead Free Tg 210 C (HSLL) with 16 core
layers « 34 prepreg layers = $640.00

Moving forward, we need to ind answers.
This article focuses on one of the key ini-
tial steps in fabrication and how to get the
desired resules. It may not be the most exotic
process, but if you don’t start correcdly, prob-
lems will multiply, quickly.

Dry Film Lamination
When I was first introduced into this busi-
ress, one of my menrors said, “Quality con-
trol begins with the arework ™ Over the years,
the process of producing a qualicy phatotool
has become well documenced and, in most
board shops, the phatotool is produced very
well, with cleanliness being the only real
wild card.

Even better, the advent of laser direct
imaging (LDI} has truly minimized many
concerns of a peorly transferred image to dry

Fig 1 Traditional Type Rollers. The Roll Nip
Pressures Vary Across the Circuit-Board
Width
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film on copper.

The area that now requires more atrention
is the actual application of the dry film, and
uldmately the final image, onto the copper.
How do you ensure that film adhesion is ade-
quate and uniform across the endre surface of
a PCB? Remember, we are fighting copper
tarnish, pits and dents, warped laminare,
larger areas, thicker panels, and crazy linle
features, and again the wild card is cleanliness.
if we fzil to properly laminate that 3-mil line,
and it gets missed at AOI and then pressed
into the 14th layer of that 36-layer board, it’s
over. There is a real loss of up to 3640, plus
labor, processing, and overhead costs.

Its dme to update that concept — “Quality
control begins wish the image and ies cransfer
o copper.”

Traditionally (and again developed in
the 70’s), we use lamination equipment
that was not designed to address large and
thick panels and very fine features. Due o
the bending of rubber laminziion rolls plus
weak and variable pressure, adhesion at the
center of a panel can be poor. Adhesion
becomes berrer toward the outer edges of
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Fig 2 Single Heating Element. Heat is
Strong in the Middle But Weaker on the
Edges

By Fred Long

the panel but as panels become larger and
thicker, the situation worsens. In additien,
the single heating element on these older hat
roll designs js acceprable in the center bur
the heating effect begins 1o deteriorate as it
moves to the outer edges.

The crowning of rubber o compensate

for uneven pressure has been a good solu-

-tion but in some ways it is a band-aid for the

older roll designs. Weak mechanisms, wear
and rtear, and a reduction of rubber diamerer
will still cause uneven pressures. Even when
a roif has been crowned wich precision, there
is wear and tear, making ic difficulc to apply
the right pressure to this changing contour.
Today, we need optimal adhesion — 100
percent of the time — covering every square
inch of the board. The newer techniques
suggested below minimize the pressure and
heat issues and ensure a more direct and
simple zpproach to fAilm lamination with

less variables.

Heating Mechanism
Comparison

In Figure 3, the roll heaters have separately
controlled circuits for the outer and middle
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Fig 3 Three Zone Heating Optimizes
Control for Even Heat Distribution Over
the Entire Surface
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Fig 5 New High Pressure System



parts of the roll, with radiation heat type
sensors monitoring ¢ach. The laminating
roll cores are thicker and the rubber is
thinner than on older machines. Together,
these updates allow the rolls to recover more
quickly and with & more uniform tempera-
rure distribution when heat is wransferred o
the panels during lamination.

As an added atrempt 10 achieve increased
adhesion and conformation, customers
are beginning to have their rolls recovered
with varying rubber duromezers and thick-
nesses. Today, one standard durometer is noc

optimal for all applicatiors.

Pressure Mechanism
Comparison

The roll pressure mechanism in Figure 5 has
been redesigned for increased adhesion for
dry film lamination. Force is transmitced
via pivots from arm bars and bearings to the
center part of the rolls, focusing a greater
total pressure onto 2 tighter roll footpring,
thus providing high-quality laminarion even
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at speeds as high as 5.5 m/min. In addition,
the roll diamerer has been increased and che
barrel metal has been made stronger te mini-
mize roll bending. Pressures from 1 bar w
5-plus bar are now possible with virtual uni-
formity across the entire panel surface.

Oh Yes, the Cleanliness Issue

Although separate from the actual lami-
nation application, pressing dirt into the
package is not good. Again there is no real
magic here and the most popular approach is
the use of standard tacky roll systems. They
work well.

What you may not be aware of is the fact
that “wer lamination” is an excellent cleaning
wol. Although wet Jamination s another
full topic, many “werlam” customers are
now beginning to eliminate tacky roils after
they have installed the wet lamination kit In

addition o virwally eliminating defects due

10 pits and dents (on fine lines below .005™),
the wet rolls pick up unwanted debris off
the copper surface immediatcly before the

film gets applied. The wet rolls are an excel-
lent attraction mechanism for the debris and
with a very easy daily cleaning routine, the
process is most effective.

In suramation, you cannotafford to gamble
with suspect film lamination, and when you
walk away from the laminaung process as its
running, you want to be confidenc that the
lm is going on correcdy. The film needs o
be applied with both uniform high-pressure
and heat across the entire clean panel surface.
Yields will be affected — posinively! ]
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solder mask?

PSR-4000 LDI (US)

+ Dark Green

» Low Halogen

www.faiyo-america.com

* RoHS Compliant

« For LDI and Conventionat Exposing

« Compatible with Lead-Free Processing

+ Fine Dam Resolution

« Excelleni Small Hole Clearing

= Wide Processing Window

= Exposes with as litile as 50 md/em?

= Excellent Resistance to ENIG & immersion Tin ‘
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