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Mechanix Musings

Welcome to the first Circuit Mechanix of 2017! Unfortunately this issue is some weeks 

late due to some personal and time reasons, hopefully this can be pulled in for the rest of 

the year.

This issue of Circuit Mechanix focusses on flexi and flex rigid PCB’s. More and more 

these useful circuit are playing a big part in the electronics we use. Designing and making 

them needs more thought that tradition rigid PCB’s so this issue will look at this and the 

issue around them.

A new feature for the new year is a page from the PCB Mechanic, every issue he’ll be 

discussing a topic or niggle and hopefully shed light on common problems we all face. 

I would like to hear from you, the issues you have, the problems you can or can’t solve as 

this will give me the feedback I need on the real problems you as engineers face so I can 

direct the content at these areas and who knows – maybe we can all learn something? If 

you’re interested use the email to get in contact: circuitmechanix@gmail.com.

Also, make sure to have a look at the Circuit Mechanix website, sign up by email or 

bookmark it to keep an eye on what’s going on: https://circuitmechanix.wordpress.com/
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Flexible and flex rigid PCB’s are 

offering solutions to product designers 

that are not just a luxury in this day and 

age but a necessity. The technology 

itself isn’t that new, flex PCB’s have 

been around for over 30 years. But in 

todays world of extremely compact and 

high speed connections often there is 

no choice but to use them over 

conventional electronic assemblies 

using wired connections to connect 

between PCB’s and these are to large. 

This is the main reason for their 

increased use in the last 10 to 15 years.

But how does the PCB designer go 

about designing a flexi or flex rigid PCB 

with components on it and how can the 

design be made easier to manufacture? 

The basic Do’s and don’ts around flexi 

circuits we can get a picture of what’s 

involved and why:

a) To avoid the flex material tearing in 

manufacture or use, put as large a 

radius as possible on all internal 

corners.

b) Via’s should not be placed in bend 

area’s as they can crack.

c) Tracks running through bend areas 

should be routed at 90º to the bend.

d) Tracks on flexi’s ideally should be 

routed with filleted corners to stop them 

breaking during flexing.

Continued on page 4…
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Designing Felxi’s and Flex Rigids – What’s 

Involved?

working out how this can be done.

This usually means working out what kind of 

stiffening frame can be used with the fabricator 

and assembler and sticking the FPCB down.

The reason for sticking down and FPCB for 

assembly is clear when it’s understood that the 

copper on an FPCB is giving at least as much 

structural rigidity as the substrate itself. 

Stresses in the copper push and pull the shape 

into interesting and often unwanted shapes. 

Assembly would be impossible without sticking 

the FPCB down to something rigid.

Added to this the copper finish isn’t very 

durable and can crack if flexed. Keeping these 

component pads away from bend area’s is 

necessary to ensure they survive through to 

assembly, but if it putting the component in a 

bend area can’t be helped then sticking the 

FPCB down to secure it is another reason why 

sticking it down is not be a bad approach to 

use.

As always it’s never a bad thing to engage 

manufacturer's in the design stage and with 

flex this is even more important, even if only at 

first until all of the design aspects are better 

understood.

© Circuit Mechanix 2017

… Designing Flexi’s and Flex 

Rigids – What’s involved -

Continued.

e) Copper pours on flexi’s should 

ideally be hatched, especially in 

bend area’s. Because of stresses 

in the solid copper pour factures 

are likely especially during flexing.

This simple giude gives the 

designer a good basis on which to 

design flexi PCB’S (FPCBs) well. 

The challenges don’t end here 

though. Ideally an FPCB will have 

stiffeners under areas where 

components are going to be in the 

circuit. You can bet there will be 

times where some bright spark will 

decide for one of many reasons 

that the FPCB will have 

components and no stiffeners.

This is not an easy task and the 

designer is likely to get the task of



The Soldering Defect Database is a 

freely accessible resource from the 

National Physics Laboratory website:

http://defectsdatabase.npl.co.uk/defects

db/defects_query.php

This little known resource is a fully 

searchable database of soldering 

defects with pictures, and information 

about the causes and solutions of each 

problem.

Once signed up not only is all the 

information available but the database 

can be added to with any findings a 

user wishes to add.

This is a truly a brilliant resource and I 

can’t think of how many occasions this 

could have been of use in the past. 

Have a look, get involved and make 

sure to pass it onto your colleagues. 

Circuit Mechanix Apr-2017
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Just like standard rigid PCB’s flexi’s and 

flex rigid PCB’s have to have 

components assembled onto them to 

make them useful in a circuit. However 

unlike rigid PCB’s flexi’s are well… 

flexible.

The flexible nature of a flexi is it’s 

strength in the field, but during 

manufacture causes nothing but 

problems! There are ways and means 

around this and that’s what’s going to 

be discussed here.

Part of the issue is that the fabricator 

needs to make the FPCB’s on a rigid 

panel that the assembler can accept 

and work with. In prototyping volumes 

this isn’t likely to be an issue, but if 

thousands or millions of FPB’s are to be 

made then there has to be a solid 

working interface between the fabricator 

and assembler to make it work 

optimally.

PCB’s are usually more efficient to 

assemble in larger volumes on a panel. 

Flex panels tend to have less circuits on 

them and a smaller as the panel, even 

with stiffeners are often weaker.

If there are components on both side of 

an FPCB, then making the panel so that 

solder paste can be deposited onto the 

board also needs considering. Often 

stiffeners or panels sit above the FPCB, 

making paste deposition impossible. It’s 

for this reason that good 

communication is needed between 

designer and fabricator to get every 

detail right

Be warned – making a the same design 

in different companies can result in 

different approaches and things going 

wrong. Because there is so much more 

for the maufacturer to understand than 

rigid PCB’s like stiffeners, panels etc, 

there is more to get wrong.

Layer stackups are also something to 

watch out for, especially between 

different fabricators and sometimes 

different factories within the same 

company. The differences are often 

very minor and irrelevant but even small 

differences can have an effect on a 

design – especially in high speed 

circuits.

Continued on Page 8…
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Flexi PCB’s and making something 

wobbly like it’s not - Continued…

Good fabricators will highlight these 

changes and give their best alternative 

so keeping track of what’s being built 

can be done. 

The nightmare every PCB designer 

needs to consider in FPCB’s is how any 

components will be assembled onto the 

board. If the flexi is on a panel this is a 

good first step, areas where 

components need to be assembled 

onto them will need to be secured or 

assembly will be impossible.

Fabricators will have tape or some 

other kind of way to secure 

Component area’s on FPCB’s. Identify 

these area’s in the output data and 

label them to make it easier for the 

fabricator to identify these areas and 

process them accordingly. Doing this 

will make assembly far easier – the only 

problem after this might be peeling the 

flexi away from the panel without 

damaging the components or their 

solder joints. 

It’s for this reason that assembling 

components onto FPCB’s should only 

be done when it absolutely has to be 

done. 

If you’re not putt off yet, you should be -

no one said it would be easy!

Circuit Mechanix © 2016
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Circuit Board Design, PCB Manufacture & Electronic Assembly

Our Philosophy

We understand that every client and each printed circuit board project is unique. Customer 

service is our priority and our strongest belief. With 25 years’ experience in all aspects of PCB 

design, manufacture and assembly you can trust us to deliver to budget and on time, every 

time.

Garner Osborne Circuits Ltd is a leading specialist in printed circuit board (PCB) design, 

manufacture and electronic assembly based in the UK. We are delighted to have just 

celebrated our 25th Anniversary. Currently we are certified by various accreditation bodies 

with the industry and hold the following certification:

– AS9100 Rev. C (Aerospace Approval)

– EN 9100 : 2009

– BS-EN-ISO 9001 2008 Cert. No. 419362 QM08

– U.L. 796 Type 1,2 & 3 Cert. No. E176375

– IPC-A-600 Class 1,2 & 3 Cert. No. 600T 8212

– IPC-A-610 Class 1,2 & 3 Cert. No. 600T 8124

– JIS Q9100 : 2009

We are currently working towards ISO-14001 & ISO 13485.

If you or your company are looking to work with a leading specialist in the UK then why not get 

in contact  and speak with one of the team on 01635 582626 or drop us an email 

sales@garnerosborne.co.uk



PCB fabricators in the UK are facing the 

challenges of being able to make the 

PCB’s that the designers need to 

accommodate these modern packages. 

This is no easy challenge, fabricators 

based in Asia and other European 

countries are providing their customers 

with advanced capabilities that not long 

ago were not possible. Not only do 

these fabricators have the capability, 

but the manufacturing costs cannot be 

matched equivalent fabricators in the 

UK.

Electronics are advancing at an ever 

increasing rate and this rate has no sign 

of abating. 

Integrated circuits are being developed 

all the time with increasing speeds, 

functionality and higher densities than 

were available before.

This gives engineers the components 

they need to create products with more 

functionality in a much smaller form 

factor than has been possible before. 

No other market shows more evidence 

of this than the smart phone and tablet 

market. These supercomputers in our 

pockets were inconceivable in such a 

compact size fifteen years ago.

Chip packages come with far more, 

smaller connections, whether they’re 

balls, pads or pins in a much more 

compact package.

In for UK fabricators to win business to 

serve this insatiable demand for smaller 

and better electronics, they need to be 

able make the boards that are being 

designed today and be looking forward 

to the designs needed in the years to 

come. It doesn’t seem that long ago 

that a track and gap of less than 0.2mm 

would be the exception rather than the 

norm, but modern electronics has 

ended this forever.

Continued on page 12
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It seems however that many UK 

fabricators are struggling to realise this 

and are not investing enough to keep 

up with the rate of change.

The high density PCB packages of 

today are forcing designers to use track 

and gaps of less than 0.1mm or copper 

filed via in pad, or via sizes of 0.1mm 

just to be able to route connections out 

to the rest of the circuit. BGA’s aren’t 

the only issue, dual row and other 

leadless packages where the pins are 

0.5mm apart or less are forcing 

designers to make tough choices about 

where they place the compromise in 

their designs.

BGA’s aren’t the only issue, dual row 

and other leadless packages where the 

pins are 0.5mm apart or less are forcing 

designers to make tough choices about 

where they place the compromise in 

their designs.

There aren’t many PCB fabricators left 

in the UK and only a handful are able to 

compete with the capabilities that 

offshore companies are able to give. 

The reality is that there is a tough job 

ahead to catch up and keep up and 

many PCB fabricators haven’t 

advanced their capabilities in over 10 

years. This is an age in technology 

terms. The UK cannot possibly compete 

on cost with offshore manufacturing, but 

if they can’t do at least the same or 

better, there is no way to compete with 

the offshore fabricators.

Simon Farnell The PCB Mechanic

This article was features in the March 

‘What’s new in Electronics’ newsletter:

http://wnie.co.uk/library/uk-pcb-industry-

facing-electronics-challenges-future/
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Next issue out in June 2017 - What’s going to 

be in it?

Articles:

Designing PCB’s for better manufacturability

PCB Fabrication and it’s limits

Building Efficiency in Electronic Assemblies

The PCB Mechanic on Datasheets

Review: 

Web based PCB resources.

And more…
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