Frequently Asked Questions (and Answers)
1.
2.
3.
4.
5.

What information is required for a quotation?
What added information is required to start production?
How best is the data transferred?
Can we supply all of the parts free issue?
Can Allgood supply all/some of the parts?

6. How much does Allgood mark up the prices of bought in parts
and services?
7. Does Allgood accept Credit Cards?
8. I don't have an account - how do we pay?
9. How do I open a credit account?
10. Can Allgood supply the PCB's?
11. I am designing my PCB with BGA's; what can I do to improve
manufacturability?
12. How will Allgood keep us informed of progress?
13. What delivery options are there - and is my parcel insured?
And now the answers...
Q1. What information is required for a quotation?
A.
For repeat orders within twelve months with no build level change
(i.e. no PCB or BOM changes) cost will usually be similar or identical
to the last build less any tooling which can be reused.
For a new project, we need the following:
•
•
•
•
•
•

Silk Screen Gerber files (Assembly drawings if Silk Screen
unavailable) for all populated sides
Bill of materials, including circuit references.
Quantity & delivery profile required
If the board is panelled; number of circuits, overall panel size
and individual circuit size are required.
Any parts you require us to supply clearly marked on the Bill
of Materials
Who is to supply the PCB's (and full manufacturing data
required if we are to procure them)

Q2. What information is required to start production?
A. In addition to the data above;
•
•

Solder resist (sometimes called solder mask) Gerber files both sides if applicable
Solder paste Gerber files (only for surface mount assemblies)

•

•

Centroid file (this is a listing of each component ref, it's X,Y
coordinates and rotation for component positioning) desirable for all boards but extremely useful on those with
over 300 parts. The centroid file is not mandatory but its use
will improve accuracy on dense boards - if you can, please try
to include this file.
Tell us about any special requirements

Q3. How best is the data transferred?
A. As file attachments to e-mails. The following file formats are
preferred;
•
•

Silk Screen & PCB data as Gerber files
Bill of Materials & Centroid file in Excel, csv spreadsheet or
any text file format.

Q4. Can we supply all of the parts free issue?
A. No problem. This is a very common situation and we are
experienced in dealing with free issue kits. Our kit preparation
stage checks for gross errors such as wrong values and shortages.
We recommend that you over supply passive components to allow
room for miscounting and production errors. Please note that for
parts supplied for machine mounting require approx 50mm spare
leader tape for feeder loading.
All surplus parts will be returned upon completion.
•

Important: We need to be informed of any parts susceptible
to damage by HCFC141B solvent (Generally some plastics)
and ultrasonic agitation. If not advised we will assume they
are safe for cleaning.

Q5. Can Allgood supply all/some of the parts?
A. No problem. We stock a wide range of passive components for
your use and can procure many other parts. If a more extensive
range of parts are required, a kitting company will be used as they
are more experienced in sourcing parts. For this a Bill of Materials
would be required as soon as possible as lead times can be
lengthy.

Q6. How much does Allgood mark up the prices of bought in
parts?
A. In general we apply a flat rate mark-up of 20% to all parts and
services we procure on the customer's behalf. The mark-up, covers

our costs in procuring and enables us to pay our supplier before the
job is invoiced. We will consider negotiating lower mark-ups and in
fact if money is tight, we are happy for our customers if they wish
to pay our suppliers direct in which case no mark-up is made.

Q7. Does Allgood accept Credit Cards.
A. Not at present. Most of our customers are businesses so we
have not been asked this one many times - however if you think it
would benefit you if we did, let us know and we can look into it.

Q8. I don't have an account - how do I pay?
A. For very small orders we usually accept payment upon
completion. For anything larger or that needs external bought in
services such as tooling or parts procurement we may ask you to
pay up front via a ProForma. On longer term jobs we may ask for
stage payments to cover parts etc. that have been bought but that
have not yet been used.
If you require us to put your order on hold for any reason after we
have incurred any costs, we reserve the right to invoice you for
anything we will have to pay for ourselves before we can complete
the job and invoice you. This usually means tooling and materials
but could include work completed if a substantial amount had been
done.

Q9. How do I open an account?
A. We will be glad to consider opening an account for you on
completion of the usual checks. You can find an application form on
the Downloads page.

Q10. Can Allgood supply the PCB's?
A. Yes we can. To do this we need all the PCB manufacturing data
as soon as possible.

Q11. I am designing my PCB with BGA's; what can I do the
improve it's manufacturability?
A. BGA's are becoming increasingly popular. If your PCB design is
not yet frozen, there is one simple but very useful thing you can do
to improve the manufacturability of the board. If you look at the
photo below, you will note the presence of chevron shaped corner
indicators in the top copper layer of the PCB. These enable us to
align the package corners before reflow and to check for correct
positioning after reflow.

This layout has two sets of markers to
allow for two different package sizes, most
people only need one set to define the
corners of the package they are using. You
can use a circular pad rather than a
chevron if tight for room and ideally on
every corner if you can.
The markers MUST be in the top copper
layer - do not try to do it with silkscreen as
the registration is too poor to be any use

on a BGA.
If you are new to BGA's or want to know more we have compiled
some notes at the end of this document.

Q12. How will Allgood keep us informed of progress?
A. In the event of problem, we will contact you if necessary via email or telephone
Upon receipt of parts or PCB's from you we will contact you via email
Upon completion and delivery of the project we will inform you via
e-mail
Q13. What delivery options are there - and is my parcel
insured?
A. Our main carrier is CityLink. Sometimes we use Royal Mail
Special Delivery for small items.
CityLink has been extremely reliable and has been our preferred
carrier for over 12 years. Probably shouldn't say this but they have
never lost a parcel, one or two misroutings which have cost a day
but never totally lost.
CityLink consignments are insured for £15000 in transit regardless
of weight - most carriers insure by weight at £10 a Kg which is far
from adequate for our sort of items.
CityLink offer a range of timed deliveries - currently (2005) next
day delivery is charged at £15 per consignment up to a total of
10Kg then £0.50 per Kg after. Next day by 12 is popular and is
charged at £17.50, Next day by 1030 is £20.
Royal Mail Special Delivery (formerly Registered Post) is a "Next
Day by 12" service and is charged at £5. We can only use this for
items up to 1kg.
Split Shipments.
For good reason many customers ask us to split ship - i.e. send
initial boards through when ready and send the rest later. In this
case we charge per shipment. If however we have to split ship for
our own reasons, then we carry the cost of the additional
shipments.

A guide to the BGA Package
1.
2.
3.
4.
5.
6.
7.
8.
9.

What is it?
Why have they caught on?
Are they difficult to place – by machine?
Is it possible to place them by hand?
How do you know if a BGA has fully soldered - and don't you
need an X-ray machine?
Can a BGA be removed, reworked and replaced?
Can the PCB design influence the manufacturability?
What works best – printed paste or flux only?
What ways of soldering are used – and can they be verified?

1. What is a BGA?
The B(all) G(rid) A(rray) or BGA package invented by Motorola, is
now a mainstream packaging technology. The most common
example consists of a thin substrate of PCB material onto which the
chip is mounted. Under the substrate is an array of solder balls
forming the terminations. During reflow these balls fuse with
corresponding pads on the Main PCB and form the joints.
2. Why have they caught on?
The BGA excels when it comes to high pin count devices, putting all
terminations underneath the package instead of around the edges
as they are on a QFP saves a lot of space allowing smaller products
to be made.
Using a 2-dimensional grid means that ball to ball spacing can be
quite coarse compared to the lead pitch of a high pin count QFP - so
less problems with solder shorts.
Consequently they are easier to solder, no legs to get damaged and
they have a huge self centering effect due to the high solder surface
tension effects caused by the array of solder balls.
High pin count QFP's by contrast either have to be bigger to
accommodate the same number of edge mounted pinouts or the
legs have to be extremely fine and damage prone.
So they are easy to handle and give very high assembly yields consequently they have started to supplant other package styles in
mass production.

3. Are they difficult to place by machine?
From a manufacturing perspective; a BGA is designed to be
machine placed using vision systems to align the device to the grid
of pads on the PCB. During reflow it has a very strong self
centering effect due to the surface tension of all the solder balls –
consequently it is quite tolerant of placement errors – as much as
half a pitch of misalignment will usually not cause problems. Most
machine systems place far more accurately than this.
4. But what about hand placing?
However, every silver lining etc: A BGA is not designed for hand
assembly. Of course there will be a very small need to do so – for
e.g. a prototype. Whilst this is tricky, it is not, as we shall see,
impossible.
5. How do you know if a BGA has fully soldered - and don't
you need an X-ray machine?
Once a BGA has been soldered it is impossible to visually inspect
the joint – the only viable method is to use x ray or possibly fibre
optic endoscopes - so how do you know if it has soldered properly?
Well the question should be "why do you want to inspect it
anyway?" People feel they need to inspect because they can't be
sure of their soldering process. Most assemblers use convection
ovens and despite all that the manufacturers claim, there is no way
that hot air can penetrate fully under a BGA package that is sitting
a millimetre or two from the board and heat every ball the same.
The centre balls will inevitably be cooler than the outer ones. What
actually has to happen is the package must heat through by
conduction and often overheat the outer edge to ensure the centre
sees the right temperature..
We use a different type of soldering (see 9) - and we can be certain
of the soldering conditions - therefore we can say that since every
ball has reached a known temperature - no matter where in the grid
they are, the device will have soldered properly.
This is born out in practice - over 2000 BGA's soldered, no reported
failures - and we don't have an x ray facility. One customer did xray a board and the results were perfect

6. Can a BGA be removed, reworked
and replaced?
If a BGA has to be removed it cannot be
done without destroying the balls beneath the device. Usually this
means the device is scrapped although high value BGAs can be
recovered by specialist companies who can re-ball the package so it
can be used again. A typical cost of doing this may be £70 so
clearly only worth doing on devices worth much more.
We are in the business of low volume manufacture so the BGA
device initially presented us with some concerns. However, we
have evolved methods of assembly that work and are viable. We
have in fact, to date, (mid 2005) placed in excess of 2000 devices –
all by hand and without defect. We now have fully automatic
placement capability through our MYDATA machine and semi auto
placement on our Fritsch MicroPlacer.
7. What can be done at the PCB design stage to make life
easier for the assembly company?
Alignment/inspection markings.
As the package itself obscures the grid of connections it is
impossible to see if the package is in the right place. For this
reason alignment indicators are extremely useful – see photo.
Note how they have made two chevron marks on opposite corners –
they have used two marks per corner to allow for two different
package dimensions – most people only use a single mark per
corner. Even a simple dot at each corner will do – two corners
minimum but three or all is better still – see photograph.
Please Note that these marks MUST be in the copper itself,
silkscreen printing is nowhere near accurate enough for this
purpose.
A pin 1 mark that is not obscured by the package – this can be done
in silkscreen. It’s amazing how many pin one marks vanish once
the package is down…
DOs and DON’Ts and things that are OK
Resist defined pads are OK

Don’t put vias in BGA pads – unless they are microvias. The solder
ball will wick down the hole by capillary action and you WILL get an
open. These are non-repairable and not covered by our warranty.
DO make sure vias on short stubs have a resist barrier between via
and BGA pad – or the same thing will happen.
Wetting indicator pads (dog bone or tear-drop shaped) are OK if
you want to use them to us – but not so popular now. They were
intended to allow an x ray photo to reveal that the ball has wetted
the pad by distorting its shape.
8. What works best - printed paste or flux only?
Two main methods for fitting BGAs are in use:
Printed Solder Paste
The main method is to print paste to all BGA pads along with all the
usual SMT parts, the device is placed onto the paste and reflowed
with the rest of the parts.
Having solder paste is said to take up minor co planarity errors if
the device or PCB is warped although this sis debatable. This
method is fine for machine or vision assisted placing as any smears
of the printed solder paste can lead to short circuits just where they
are least wanted.
The real risk of using printed paste is that if it is too much – or gets
smeared – a solder ball can become large enough to touch its
neighbour and form a short that is impossible to remove – or see
unless it is on the outer edge or you have x ray facilities.
Flux only method.
This is approved by Motorola (the inventor of the package) and is
the method usually used if reworking a package onto an otherwise
populated board. IF a board is already loaded with parts it is not
usually possible to re-paste the BGA pads – although micro stencils
are made for this purpose. Instead flux is applied to the pads or
the BGA balls themselves and the joint is made during reflow by the
solder from the ball flowing onto the pad. Some people think that
the lack of solder paste may increase the likelihood of an open is
the device or board is warped but in practice we have never had
one in over 2000 parts.

A characteristic of this method is that the package will sit a little
lower on the PCB, as the solder ball has not been increased in
volume by the printed paste.
9. Thoughts on BGA soldering.
After much analysis – I decided that what worried people most
about BGAs was not alignment – that turned out to be easier than
everyone first thought. No, it was “has the flipping thing soldered?”
You can’t have a quick squint under the microscope so how do I
really know that the balls right underneath have gone?
SOLDERING METHODS
So what methods are in use – and why are people uncertain?
Most people in the SMT world had switched to convection (hot air)
ovens long before BGAs arrived. Unfortunately if they had stuck
with the first generation infrared systems they’d have been better
off.
Problem is a BGA has all its connections underneath – the BGA body
to PCB gap is a millimetre or so. Now you have to get even heating
right under the BGA – just one cold spot means a defective joint.
Hot air – even if turbulent just is not going to penetrate that well
into such a narrow gap. So what do solderers do? They either
increase the temperature to ensure that every part of the device is
hot enough or increase the heating time so as to allow the package
time to heat through by conduction. Hence why IR is better – it
heats the package rather than tries to blow heated air under a
narrow opening.
However, there is a third heating method – the one we use. It is
guaranteed to heat every part of every device evenly, it is
impossible to overheat from its specified temperature, it completely
surrounds the job in an oxygen free, totally inert environment which
helps the flux do its job better still. What is this heating method: it
is now called “condensation reflow” although many old hands at
SMT know it as Vapour Phase soldering.
A quick description is that the process uses a special chemical
(basically a fluorocarbon) that boils at a known temperature – we
use a 215-degree BP. The boards to be soldered are placed in a
chamber in the bottom of which is a sump of this fluid, which is
heated. AS it heats up it produces steam – which just like it does in
your kitchen condenses on any surface cooler than itself. As it
condenses it give sup its heat to the cooler item. Steadily the

cooler PCB gets hotter – until eventually (having passed the solder
melting point) it reached the same temperature of the steam. At
that point no more steam can condense – a special heat probe
detects this point and shuts off the heat source. The liquid stops
boiling, the PCB can be removed from the steam chamber to cool.
The vapour blanket is totally inert and heavier than air so all oxygen
is displaced from the joints – so the flux only has to clean the joint
not also cope with the oxidation occurring during normal reflow in
air. Less active fluxes can be used.
Also the vapour penetrates everywhere – around tall objects, down
between things and crucially for us – under BGAs. The whole board
and parts are evenly heated, all around and from both sides. In a
conventional linear oven the hot front moves along the board so
that at any time there is a wide variation in temperatures across the
board – this can lead to distortion.
Condensation reflow is not without its critics (who often seem to
make rival technology ovens surprisingly). The first generation VP
systems plunged a board at ambient temp into a steam blanket –
imagine walking into a Turkish baths – instant thermal shock. The
current generation machines like ours start with the fluid at ambient
too – it gently heats up and the temperature rises slowly – our
system shows a rise of below 2 degrees a second – considered ideal
by the component manufacturers.

END.

