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Tramonto Circuits Welcomes Ms. Tara Dunn as National Sales
Manager

e Industry News

e Design Tips

Tramonto Circuits is pleased to announce the appointment of a senior management

position: Tara Dunn as National Sales Manager. Her appointment comes after a
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face of rapid changes to the Flexible and Printed Circuit Board landscape. See National

Sales Manager on page 2.

e Request A Quote

Industry News

“Tramont o CilPCreleases POBdredustry results for November 2009
the only company out

of six that we contacted
that actually responded
to our requests and
helped solve some of
our problems by asking

questions and probing bookings fell b
Frn e vl A WeZ4.8no%rc§rH aéub ookings fe y 21.3 percent.

Mr. Danny Zylka See |PC Results on page 2.
Wm. K. Walthers Inc.

IPC - Association Connecting Electronics Industries announced the November findings
from its monthly North American Printed Circuit Board (PCB) Statistical Program.

Rigid PCB shipments declined 11.3 percent and bookings were down 4.1 percent in
November 2009 from November 2008. Year to date, rigid PCB shipments were down

Design Tips
Flex Circuits vs. Traditional PCBs

Flex Circuit design vs. PCB

Flex circuits still only account for about 15% of the overall printed circuit
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design of a flex circuit vs. traditional printed circuits boards (PCBs). PCBs

have been in existence since the early 1960s and there are many

UNSUBSCRIBE experienced PCB designers working confidently around the world.

However we frequently are queried about the nuances in design for flex.

See Flex vs. PCB on page 3.

Click for next page
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National Sales Manager

Tara comes to Tramonto Circuits with extensive and broad industry experience in the US
marketplace. She is a well known and respected part of the industry and brings experience in both
the flexible and rigid PCB worlds.

Prior to coming to Tramonto Circuits, Ms. Dunn served as Regional Sales Manager at Coretec Inc.
and as Director of New Business Development at All Flex Inc.

In her role as National Sales Manager, Ms. Dunn will focus on developing and implementing a
nationwide new business development plan and management strategy.
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Ms. Tara Dunn Flexible & Printed Circuit Board industry and the position she has taken on represents a

’ commitment of our organization to expand our customer first LINA 2 N3Bhélwill®e&pérddpf ad
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for Tramonto Circuits. Printed Circuit environment. 0

IPC Results

Compared to the previous month, rigid PCB shipments declined 2.6 percent and rigid bookings
decreased 6.8 percent. The book-to-bill ratio for the North American rigid PCB industry in
year growth rates in November 2009 registered 1.07.

"The negative year-on-

PCB sales continue to
Flexible circuit shipments in November 2009 went down 3.5 percent and bookings increased 31.9

percent compared to November 2008. Year to date, flexible circuit shipments were down 1.1
still outpacing sales - percent and bookings were down 2.4 percent. Compared to the previous month, flexible circuit
shipments went down 12.9 percent and flex bookings fell by 3.4 percent. The North American
flexible circuit book-to-bill ratio in November 2009 climbed to 1.02.

improve and orders are

both good signs for the

future."
For rigid PCBs and flexible circuits combined, industry shipments in November 2009 decreased 10.8
IPC President Denny percent from November 2008, and orders booked decreased 2.2 percent from November 2008.
McGuirk. Year to date, combined industry shipments were down 23.3 percent and bookings were down 20.1
percent. Compared to the previous month, combined industry shipments for November 2009
decreased 3.4 percent and bookings went down 6.6 percent. The combined (rigid and flex) industry
book-to-bill ratio in November 2009 slipped slightly to 1.07, but remains strongly positive.

"The negative year-on-year growth rates in PCB sales continue to improve and orders are still
outpacing sales - both good signs for the future," said IPC President Denny McGuirk. "We typically
see a slowdown in November sales as the holiday-related demand tapers off. Most encouraging is
that the book-to-bill ratio has been in the positive range for seven straight months, which indicates
strengthening demand."

The book-to-bill ratios are calculated by dividing the value of orders booked over the past three
months by the value of sales billed during the same period from companies in IPC's survey sample.
A ratio of more than 1.00 suggests that current demand is ahead of supply, which is a positive
indicator for sales growth over the next two to six months.

See More IPC Results on next page.
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More IPC Results

Book-to-bill ratios and growth rates for rigid PCBs and flexible circuits combined are heavily affected by the rigid
PCB segment. Rigid PCBs represent an estimated 91 percent of the current PCB industry in North America,
according to IPC's World PCB Production and Laminate Market Report.

Bare Circuits Versus Assembly “Most encour e
Flexible circuit sales typically include value-added services such as assembly, in addition to the bare flex circuits. In ' js that the book-to-

November, the flexible circuit manufacturers in IPC's survey sample indicated that bare circuits accounted for
approximately 73 percent of their shipment value reported for the month. Assembly and other services make up a
large and growing segment of flexible circuit producers' businesses. This figure is also sensitive to changes in the in the positive
survey sample, which may occur at the beginning of each calendar year. range for seven
Interpreting the Data

Year-on-year and year-to-date growth rates provide the most meaningful view of industry growth. Month-to-
month comparisons should be made with caution as they may reflect cyclical effects. Because bookings tend to be Which indicates
more volatile than shipments, changes in the book-to-bill ratios from month to month may not be significant strengthening
unless a trend of three consecutive months or more is apparent. It is also important to consider changes in
bookings and shipments to understand what is driving changes in the book-to-bill ratio.

bill ratio has been

straight months,

demand."

The information in IPC's monthly PCB industry statistics is based on data provided by a representative sample of IPC President
both rigid and flexible PCB manufacturers in the USA and Canada. IPC publishes the PCB Book-to-Bill Ratio and the Denny McGuirk
PCB Statistical Program Report each month.

Statistics for the previous month are not available until the last week of the following month.

www.IPC.org

Flex vs. PCB

Designers are warned by management, project engineers etc... That the design of a flex circuit is different and is

asked to consult with the fabricator or in some cases simply want to offload the design responsibilities to the
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may seem.

Similarities and differences

PCB design rules are well known. There are minimum hole sizes, minimum trace width, minimum space
between traces and pads. We know to keep copper geometries a certain distance away from the routed edges. We
know about hole size and outline tolerances, copper and board thicknesses and myriad other specifications that
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Flex circuit design rules are very similar! We must pay attention to all of the same issues, minimum hole sizes,
minimum trace/space specifications, distance to edge and tolerances.
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first several steps. The flex material, typically copper clad polyimide, is allocated, drilled, plated, imaged, developed
and etched just as printed circuit boards are. The next step however is where the changes occur. The panels must

be baked as are PCBs to remove moisture from the wet processes, then however where a PCB would go to a solder
mask station, flex circuits go to a cover layer station.

See More Flex vs. PCB on last page.

Click for next page Click for home page



http://www.IPC.org

The insulating layer of a flex circuit is made of polyimide the majority of the time. This is not a screen process as it
is in PCB fabrication, it is a lamination process. Therefore the rules for oversize of openings are a little different.

The cover layer material is made of 1 mil thick polyimide with a 1 mil thick adhesive attached. The material is drilled
to create the openings and so the tolerances of drill location and size apply.

Also during the lamination process the adhesive is heated to a temperature that allows the adhesive to
flow easily. It must fill in all of the gaps between traces and pads so that there is no air trapped between layers.
What this means to a designer is that the cover layer openings for a typical 1 oz copper design needs to be
oversized by .010060 (10 mils). This is significanl3nily | arger th
The reason is first the tolerance of drill size and location, but also to account for the adhesive which squeezes out
into the openings. We want to design such that the adhesive flows out to the pad, but not on top of the pad. That
would affect the size of the annular ring. We call this phenomenon squeeze out and we want it to dam up on the
thickness of the copper pad and not flow over the dam.

Anot her area we must worry about that isnét common with P
flexible circuits are simply size and weight, but many of the applications take advantage of the flexibility and use the
circuit in this manner. There are two typical ways this is done. Flex to fit: The circuit is flexed once only to fit into the
assembly and Dynamic flex: This circuit will not only flex to fit into the assembly, but will be dynamic during
operation. Either scenario requires a bit of thought be put into the trace routing and pad placement in that area.
First itds best not to have any components (solder pads) in t
dynamic, the solder joint still will be the weakest part of the circuit. Solder, RoHS or leaded, is rigid and not
intended to bend, flex or twist. Therefore if those joints are in the flex area you will likely see fractured solder joint at
some point. ltds best to keep all solder points at Il east .100
estate allows.

Traces should route through the flex areas perpendicularly. This allows us to take advantage of the
malleability of the copper. Rolled annealed copper has grain and if run horizontally in the flex area, may split or
fracture | eaving the engineers an intermittent issue to try t
best to route traces at a 90 degree angle through the flex area and then make the necessary direction changes to
allow completed design.

The only other big change to keep in mind is that angles in flex are not preferred. So the miter tool on your
design software should be set to round instead of angular when designing a flexible circuit. The natural flexibility
affects the transition from horizontal to vertical trace routing so we like to make that transition as seamless as
possible. Rounded corners give us that luxury.

Conclusions

So as you can see the design tactics for FlexibleiCircuit
typical specifications still apply and we add a few more things that require special attention. Cover layers require
bigger openings than traditional solder mask, trace direction
instead of angular. You may use all of the same CAD tools for design and output Gerbers as you would for any
PCB. The documentation is all the same also with fabrication and assembly drawings being the norm.

So go ahead and design your next flex circuit with the same confidence you have with PCBs. Of course if
questions still arise you may always count on your supplier for quick and accurate support.
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