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With a wintry landscape without, Alun Morgan the EIPC Chairman, bade 
a warm welcome to the people within, who had arrived in Munich from 

no less than 11 countries around the world, 
many of which were considerably less snowy. 
 
Alun Morgan thanked the sponsors for their 
support, which makes many things possible such 
as the visit that afternoon to the premises of 
Airbus Defence & Space. This is an exciting 
occasion, and Alun whetted the appetites with a 
look at the level of sophisticated 

communications contained within the cockpit of the Typhoon fighter, 
with its head-up and head-down displays.  Augmented reality is now 
with us in many forms, such as GPS, and there is an iPhone driving app 
which shows you your distance from the vehicle in front, and speed etc. 
He endeavoured to have Peppa Pig put in a performance but shyness 
overcame her, but the point was that an app and a smart phone can 
create augmented reality.  Alun belongs to the spontaneity school of 
presentation, which makes for very original introductions to the subject 
that he wished to cover which was all to do with devices and headsets, 
the Google glass, and the cubist Morganonocle which was made entirely 
from recycled materials.  The Microsoft HoloLens was shown on a film 
clip, and people could with this play with things that were not really 
there. Alun was really there, and as usual was delightfully informative.  



 
Having Walt Custer with us is like a State Visit, but without the massed 
bands.  Walt said that things had slowed 
down a bit globally, but in the Eurozone, 
Germany, Spain, The Netherlands and 
Eastern Europe are doing well, with Russia in 
a bad way. In the UK the Chancellor of the 
Exchequer might take issue with Walt that his 
country was not mentioned. The Purchasing 
Managers’ Index had shown mild growth in Europe in January, with 
semiconductors showing a peak in shipments, (other forecasters in this 
field are looking at 15% growth this year) and a look at the key indicators 
in electronic equipment statistics saw Europe slowing down. 
 
In the global electronics supply chain growth chart, it was interesting to 
see that the highest growth was in PCB process equipment, although 
that might be confined to one company.  European car production is 
now back on course, but the military end has slowed globally, with 
budget constraints.  The Internet of Things will generate huge demand 
for sensors, and global mobile traffic will increase enormously.  
Just five countries account for 80% of the PCB production in Europe, 
with Germany accounting for 45.3% of the total market valued at 
between €18.3 and 18.5 million. AT&S of Austria is still in the top 24 
manufacturers in the world, but 95% of the pcbs in the world are made 
in Asia and that’s a fact. Taiwan and China are still growing, and the 
world PCB industry is valued at $59.4 billion. 
 

 
Dr.-Ing. Thomas Ahrens from Trainalytics in 
Germany followed, and he thought that making 
reliability measurable was a real challenge.  Higher 
temperatures with lead-free do not help make a 
reliable assembly process; what we want is 
continuous conformance.  A process control system 
was needed to select and keep parameters within 

tolerances, equipment in function, materials within specifications, and 
our documentation up to date.  Solderability is one of the key areas, 
here the substrate should have good wettability with solder heat 
requirement and solder heat resistance, and for this measurement they 
have special test coupons, and he described his procedure for measuring 



wettability on different surface finishes.  He also illustrated their unique 
technique in removing solder completely from copper in a PTH, revealing 
the bare metal which can then be cross-sectioned for copper thickness 
measurement.  Lo and behold, on one example it was shown that the 
absence of copper had caused a blow-hole, and that copper had been 
removed by repeated HAL applications.  In such ways are problems 
identified, and problems solved.  He has a new training programme 
based on IPC 6012, and his company can do this for interested parties.  
 

Bill Birch of PWB Interconnect Solutions Inc in Canada 
spoke about measuring performance degradation in 
PCBs interconnection and dielectric materials. -  Bill 
likes lead-free and the higher temperatures, it gave his 
company more work.  Vias are now thin, small, 
delicate, and what he has done is make tools to 
measure materials in this field, down holes and into 
the Tg.  How to design, how to test, and how to 
measure, is it good enough was his theme. His 

company has the tools and protocols to help a customer find and 
measure random defects. It is stress and strain that causes defects to 
appear; even a good board can fail under such conditions.  
 
Start with a good design for your test vehicle, urged Bill, and by 
measuring material degradation, measuring via reliability and 
degradation, and predicting after that the product life cycle, he showed 
the how and the why and the results. In the realm of via reliability 
testing, he listed the hierarchy of influence (great phrase) in failure, and 
unexpected failure modes are confounding factors, with which one can 
only agree. It was a fact that assembly reduces the life of a PCB by about 
40 – 50%, and nowadays the life of anything is not expected to be long. 
Dishwashers – 2 years; Smart ‘phone – 4 years; Desktop PC – 5 years.  
Even cars are becoming obsolete much quicker, but that is through 
design as newer models have greater functionality. Bill assured the 
conference that there are tools out there that will allow the PCB 
manufacturer to be confident and capable of determining failure and 
thus the product life cycle.  
EIPC will have a workshop on statistical analysis in June this year, with 
Bill leading the way.  
 



Dr. Hans-Peter Klein of Dyconex in Switzerland spoke knowingly about 
flexible pcb reliability, and how to assess it. His company manufactures 
flex circuitry for medical implants, where the level of complexity is very 
high and the volume very low. Failure is not an option, so reliability has 
to be 100%. How do we assess reliability? One needs to know the stress 
levels the component is going to face, the failure mechanism, as one can 
never change the physics of failure. But if you solder at a higher 
temperature than the implant is ever going to see in use, then the 
reliability has to be assured at the point of shipment.  As Dr Klein said, 
the temperatures experienced in use are very different from the 
temperatures experienced in manufacture, so they focused on microvia 
reliability, from RT to 210ᵒC.  
 
They used three acceleration models with not much difference between 
them - Basquin, Coffin-Manson, and Norris-Landzberg were the models, 
each with 22 cycles, and the failure probability is less than 1% which is 
what you want for medical devices.  By evaluating each manufacturing 
stage they were able to substantially change their profile to 4.5 from 1.3 
and via the IST test you can obtain reliable data. Dr. Klein proposed an 
acceptance test on each lot to ensure 100% reliability.   
 
Saskia Mattern is a physicist from Robert Bosch who had electro-
chemical failures to talk about, which, on modern products, was a 
phenomenon that had troubled many. Essentially this is dendritic 
growth, a result of both humidity and ionic contamination. Her 
conclusion of a detailed paper was that high solder mask film weight 
prevents dendritic growth.  

 
Thomas Lauer from Airbus Defence and Space was 
understandably concerned with the reliability of lead-
free solder joints.  At Airbus they use good old tin-lead 
solder, which is comforting, but they have customers 
who require lead-free.  Whisker mitigation is a challenge, 
too, as are and voids in solder joints, and he mentioned 
package transfer which has nothing to do with DPD. At 

Airbus D&S their product chain starts with pcbs from their factory in 
Ulm, and finishes with assembled and tested equipment installed in 
aircraft, both fixed and rotary wing. The inside of an attack helicopter 
was a veritable array of essential equipment, all of which has to 



withstand environmental stress, such as vibration, acceleration, 
humidity, ΔT etc.  
 
In their A400M transport plane, vibration is a major problem, as is 
warpage. With solder joints being what they are, vibration is a natural 
enemy of weak solder joints, especially ones with voids in, so he said 
that they follow IPC 610 to ensure that the void expectation v the board 
life is balanced. To preclude almost anything, all assembled boards in 
fighters are hermetically sealed.  Tin whiskers had been observed after 
environmental stress simulation, and they had found a correlation 
between cleaning and tin whiskers, where cleaned products were 4 
times less prone to tin whiskers. They had also found that vacuum 
vapour phase soldering gives less voiding. 
 
In the afternoon, the delegates went by coach to see the Airbus Defence 
& Space estate. Peter Starkey has written an excellent report which may 
be seen elsewhere. 
 

For the 
evening, EIPC 
had arranged 
a dinner in 
the heart of 
Munich at 
the well-

known 
restaurant 

‘Hackerhaus’, 
and a very 
fine meal and 

a very good time was had by all.  Such a good time, in fact, that many 
missed the coach back to the hotel and were forced to stay in town for 
the rest of the evening which was quite a hardship. Not.  
 
 
 
 
 
 
 



 
   
 
Day 2  
 

The first session was chaired by Professor 
Martin Goosey, VP Technology at EIPC.  It was 
Martyn Gaudion, CEO of Polar Instruments  
(L) who opened proceedings with an 
introduction to reliable insertion loss modelling 
on rough conductors by measuring the power 
loss in digital circuitry over a range of 
frequencies. There are many methods of 
insertion loss measurement, but this is a 
changing technology.  With high speed digital 

communications, understanding insertion loss is increasingly important.  
There are two main contributors – copper losses, as the frequency goes 
up, so copper resistivity increases. Past 2GHz, the transmission loss is 
marked. At 1000 MHz, the flow is only on the outside edge of the 
conductor.  As you go up in frequency the loss goes up in heat. Moisture 
on a board can quite change measurement, so drying is important for 
accurate insertion loss measurement.  Three methods of measurement 
have been correlated – VNA measurement at the NPL, London; SPP 
measurement developed by Polar and Atlas, and SET2DIL, another Polar 
development.  Martyn described the test coupon, here via design can 
affect transmission loss study, so good design is vital. 
 
VNA, SPP, and SET2DIL all overlaid extremely well in test, measurement 
correlation was excellent and within expectation.  To make sure that you 
make what you want and not what you think you have made, you do 
need to measure cross-sections/micro-sections to see how they stack up 
against the design drawing. Impedance traces across the inner layer can 
be useful here.  Insertion loss v frequency measurement showed that 
with good design and accurate microsectioning, all will be well. Look up 
AP8182 or AP8186 at Polar for all you need to know.  
 
Wim Ongenae from MEC Europe in Belgium was here to explain the 
impact of Cu topography on signal loss in HF applications.  MEC 
specialise in treating copper surfaces, and have what they call FlatBOND 
GT treatment process. High-speed data processing means an increase in 



signal frequency and an increase in signal 
transmission loss.  This loss is proportional to the 
conductor thickness and the sq. root of the 
conductor frequency, and will be affected by the 
surface roughness, the skin effect. At low 
frequencies the signal passes through the conductor 
cleanly, but as the frequency increase so the 
transmission becomes distorted and follows the 

contours of the surface, which indicates loss. A decrease in this surface 
roughness makes for better signal transmission, and this can be done 
with chemical treatment. Here MEC have FlatBOND, where acid cleaning 
of the resin layer is followed by a metal layer (Cu.Sn.Ni Alloy) followed 
by copper. 100,000 x magnifications showed that FlatBOND had a far 
more planar surface than other plated copper panels; Tests for peel 
strength under JISSO standards showed superior results against black 
oxide and super-roughened copper, both before and after reflow.  A 
comparison of transmission loss showed that there was no difference to 
other surfaces, indicating that the FlatBOND process gave no 
disadvantage even at higher frequencies, only 10dB/m less at 50GHz.  
 
 
 

Dr Peter Amman of KIV PCB ProfiChem in 
Solingen, Germany knows about copper 
activation, and has spoken on the subject on 
many occasions. Their system is very easy to 
use with no major restrictions, and in a world 
where bad copper treatment has serious 
effects, this is important. Their CME process 
uses small amounts of H2O2 @ 35% iron-
containing sulphuric acid solution which is 
good for cleaning in non-plated holes, too. 

SEMs show good results. For multilayer cleaning they use a nitric acid 
oxidising hydrogen peroxide, and before solder mask application they 
have an alkaline cleaning process, fully automated, and the surface 
produced is ideal for the application of LPISM.  
They now have a universal 3 in 1 system, good for inner layers, 
multilayers and solder mask application, and ideal for the SME’s in the 
PCB field. Dr Amman gave a very comprehensive presentation showing 



how the system could be incorporated onto existing equipment, and can 
be expanded to meet increasing demand.  
 

 
Stephan Hotz from Atotech Germany was all for 
green surface roughening.  Two hundred Olympic 
swimming pools could be filled with the waste water 
from etching lines around the world that is not 
recycled did put some perspective into his new 
cleaning line, which removes surfactants and 
recycles etchants from the existing lines installed at 
PCB companies anywhere.  Copper etchant is 

oxidised, does not need to be fed, and then the closed loop system does 
not have to be bled.  Stephan ran us through the process steps taken to 
test the system for efficacy on copper surface pretreatment, which gives 
deep cavernous grain boundary steps at low etch levels. Adhesion was 
sound, with no removal after cross-hatch test, also on ENIG panels after 
IMT.  Copper can be recovered quite easily from the treatment modules, 
which can be re-used, or sold. The system is undergoing the final tests, 
organising Beta sites across the world, and by the end of this year they 
should be up and running.  By the time of Productronica, possibly?  
 
The introverted Martin Cotton of Ventec 
International Group spoke about IMS, and was it 
the only thermal solution?  High thermal load is 
not what is wanted anywhere, either at a joint or 
in operation. Getting rid of heat through heat 
sinks or ladders has been in operation for over 
thirty years. But a coin heat sink can also give a 
skin effect when in a microwave application. Here 
design rules apply, but the electro-mechanical 
issues with a coin are numerous.  Coining design rules for one single coin 
are also numerous, but how close can you place these coins? What are 
the effects of proximity? Here IMS (Insulated Metal Substrate) might be 
solution, which can spread the load across the circuit board.   IMS can be 
copper/laminate/copper, or copper/laminate/aluminium 4B3, and the 
supplier will provide a detail spec. sheet so that the details of this are 
known.   
 



A cross-section of a mounted component was shown, and the formula is 
that to reduce the thermal impedance by half, you can either double the 
thermal conductivity or halve the thickness of the dielectric.  Where 
LEDS are to be supported, the use of IMS can reduce much of the heat 
that is so deleterious to LED performance.  LEDS and lighting are a strong 
focus for IMS at the moment, and for good reason.  
 

Alexander Ippich from the Isola Group in 
Düren, Germany was also concerned about 
insertion loss, and the influence of copper foils. 
Their test coupons were explained, and the 
procedure which included repeated reflow and 
solder thermal shock testing, and they 
measured insertion loss, impedance and DC 
line resistance.  The material was FR408, and 
they used different 1oz copper foils on the 
signal layers. The copper foils varied between 

matt-side treated or shiny-side treated, with a low profile, a very low 
profile, and a very-low profile characteristic.  There were 8 test cells in 
total.  The reduction in roughness achieved was very good indeed, it 
appeared, with impedance (loss coupon), resistance (edge coupon), and 
resistance (loss coupon) all measured. Insertion loss testing was carried 
out once again, and the measurement procedure was described.  The 
conclusion was that a very-low profile copper with adhesion promoter 
and a low etch was the best combination, with no changes observed 
after solder shock testing and no delamination. A reference number 
might be needed.  
 
 Session 3 in the afternoon was all do with advanced imaging and 
soldermask, which was good planning as the copper surfaces had all 
been perfected during the morning. Chaired by Oldřich Šimek of 
PragoBoard, it opened with the news that Orbotech have a new way of 
imaging. It’s called Nuvogo 800, and this was described by Uwe 

Altmann.  LDI started at the end of the 1990’s 
with a gas laser, but these were extremely hot 
in operation; then they moved to solid state 
diodes, then different cameras, and in 2009 
with a double table to enhance throughput. 
Now they have a new system, which consist of 



a multi-wave laser source and it’s called Nuvogo – a new way to go. 
 
Multi-wave laser allows any resist to be imaged, and operates 
simultaneously at 375nm and 405nm. 375nm allows polymerisation 
from the top, and with the H line (405nm) it goes through the resist and 
polymerises upwards.  To collimate the light they use optics with 
achromatisation; it can resolve 18µ lines and spaces with 100µ resist 
thickness, with steep sidewalls, and the aspect ratio of 1:1 is no longer 
valid. The light source can has great flexibility in depth of focus so that 
warped boards no longer pose a problem. The machine can produce 300 
prints per hour, and with less energy than previous models, and that’s 
150 2-sided panels per hour. The system can be automated to 3500 
panels per day, or, as they do in Asia, they link two machines in parallel 
and that simply doubles the output. The cost per print is much lower 
now thanks to using less energy. 
 

Don Monn of Taiyo America came along to 
explore the path to digital imaging. To set 
the backdrop of where he was going with 
this, Don went back to the good old days 
when imaging was done with a screen 
printing machine using ink. Then someone 
came along with the idea of a liquid photo-
imaging solder mask, which needed a 

different imaging system, and a processing system.  It also needed 
artwork.  Then came LDI, which did away with artwork.  After that was 
direct imaging, using UV lED, UV diode and laser diode, with fixed or 
adjustable wavelengths.  Now we are very close indeed to the next 
generation. This will not require artwork, nor processing equipment, and 
it will eliminate the problems with registration, holes with solder resist 
in them, and it will works well for legend ink, too.  Once upon a time 
inkjet legend imaging was the fashion, but now there is another style.  
Don as the expectant father was enthusiastic - it sounds simple - Prep, 
jet and cure, then apply legend – but it’s a new baby and has yet to be 
christened. We await invitations.   
 
Sven Kramer of Lackwerke Peters in Kempen, Germany shared some of 
the material capabilities of solder mask in terms of resistance and 
tolerance to thermal stress.  Ink components are essentially the resin, 
the binder and a hardener, also the fillers which have a role in 



functionality, and photo-initiators. Milling is a 
manufacturing process but has no influence on 
performance; it is the formulation that is key. 
Sven spoke about discolouration, with pigment 
discolouring as a result of heat storage. Thermo-
mechanical fatigue testing is carried out in 
Kempen, after which signs of fatigue are 
measured and analysed. Matching of materials 
is important, between base material and 

coatings used; breakdown can be caused by loss in VOCs, oxidation, 
continuing polymerisation, and hydrolysis.  If you age a panel for 2000 
hours at 150ᵒC a board can be good, but at 175ᵒC it starts to delaminate, 
and at 200ᵒC it all falls off.  
 
In common with all good ink manufacturers, Lackwerke Peters 
continuously carry out performance testing, so that they are confident 
that their products market and exceed the demands made upon them by 
their customers.            
 

Mrs Emma Hudson is the friendly and familiar 
face of UL and she comes along on a regular basis 
to remind us of what UL is looking for.   UL 746E is 
the standard for rigid boards, and their concern is 
flammability – do they make a fire burn more 
fiercely? Solder resists can catch fire, that is 
certainly true.  The UL recognition programme in 
UL796 allows the PCB manufacturer to use 
recognised resists on existing board types without 

any further testing. This is a commitment to safety, and peace of mind.   
 
The key parameters of the material include colour, min/max thickness, 
minimum thickness it can be used on and flame rating.  FR4.0 is the 
standard test laminate, 1.6mm thick, with 0.8mm, for each uncoated 
sample, and then the minimum and maximum coating thickness.  Colour 
– they use a natural, and then the least and most pigmented resist. IR 
and UL94 vertical flammability and Thermal Shock tests are done for 
each colour. They can extend recognition of an existing resist, and they 
do measure formulation changes under UL746A, not all of them need to 
be tested. If you want to add a new solder resist to a recognised rigid 
PCB, then if it fits within the Permanent Coating Programme then no 



further testing is needed. But higher temperatures and time will need 
checking. Solder limits within the parameters of the board are known, 
and if used within those limits then no more testing is required. If it does 
not, then it is classified as a new material; it will need to be fully tested 
with a follow-up service testing annually. FR4.0 and FR4.1 are different 
in the world of UL, so a PCB company should ask their resist supplier 
about using the resist on FR4.1 before submitting to a UL project to add 
it. 
  
During the question and answer session, Pete Starkey suggested that if 
you can ink-jet a resist that meets 
IPC SM840 then he would like to 
know about it. Don Monn added 
that the new Taiyo system will be 
good for flex substrates, and will be 
available in clear, blue, black, red 
and green. Sven said that the limit 
of solder mask stability would be 
200ᵒC, with the optimum of 175ᵒC  
for green material, and 150ᵒC for white.  
 
The final session of the day was chaired by Mr. Alexander Schmoldt of 
MuRata. He was accompanied by Mr Stephan Kunz, MD of Schmoll 
Maschinen in Germany, with Mr Norbert Heilmann, of ASM Pacific 
Assembly, and Mr Torsten Bethke of Micronex, a PCB assembly house. 
They all spoke on the subject of what might be called the next industrial 
revolution. It is called Industry 4.0.     
 

Industry 4.0. is the technical integration of 
cyber physical systems into production and 
logistics as well as the integration of the 
Internet of Things concept into industrial 
processes.  Industry 4.0 moves from central 
control into a ‘smart’ environment with 
‘smart’ automation and ‘smart’ products with 
digital ID. Cloud based services and business 
become a reality, with smart products 
operating within a smart environment.  
 
The key to all of this is RFID. Airbus is using 



RFID for identification on each of their sub-systems, and suppliers will 
send in parts and assemblies with RFID inside. RFID is used in textiles, 
tags inside garments, and the UK is leading the world market in this field. 
RFID can be used in so many applications, RFID is like a barcode but 
better in that it can be hidden, and can only be read by a wireless 
reader.  (There are only three components – (a) RFID tag – (b) 
reader/writer – (c) software for information storage.  Communication 
range is 1mm up to 5m++. 
 
To bring a PCB into Industry 4.0 we need to put an RFID tag onto it. This 
provides information on the history of the PCB, it provides traceability, 
and it eliminates counterfeiting, and allows supply chain management.  
In a PCB the RFID chip should be placed such that the ground plane acts 
as a dipole antenna; it can be embedded and backfilled with epoxy. The 
Magicstrap (reader) can be added at the SMD assembly stage. Cost per 
tag can be about 1 Euro, and although they can be produced at a cost of 
below 10 cents you don’t get reliability. 
 

Mr Kunz explained why Schmoll involved with 
this; it’s because they do drilling routing and 
punching, and they are working with BETA 
Layout GmbH on a process that enables the 
RFID chip to be fixed to the PCB in the right 
place and with the right U/V cured bonding. A 
disc router allows the chip to be inserted 
horizontally in the board and within the 
laminate.  

 
Mr Heilmann from ASM Assembly Systems 
GmbH & Co. KG explained how RFID can be 
incorporated into assembly; this is a highly 
automated process, and with RFID you can do 
traceability, you can record errors, determine 
which solder paste to use, you can obtain and 
use a lot of information during production.  If 
you replace a barcode on a component spool 
with an RFID chip, might that not be better?   
 
Mr Heilmann explained the difficulties in 
placing the chip in such a fast moving machine. 



The read range is dependent upon the length of the PCB, but 6m is 
possible.  Reading in the transport system is possible, and he explained 
how. It is to do with the shape of the antennae, and the placement of 
the RFID chips in the panels. This is difficult but not impossible.  A PCB 
can carry its own information on what is needed during processing. You 
can identify country or model specification, and have flexible 
information on what needs to be placed.  There are some problems to 
be overcome, but given time they are no insoluble.   
 

Mr Bethke from Micronex spoke about 
Industry 4.0, and he is passionate about it. He is 
also keen that people are not forgotten in this 
move to ‘smartness’.  That is, people both 
internally and externally, the customers and the 
employees. Customers need to be consulted; 
they need to see transparency in costs and 
prices, as well as traceability, very short 
throughput time, zero defect strategy, low 
storage costs and JIT delivery. At his company 
their production supply chain includes stencil 

printing PTH, assembly, then coating, shipping, and tracking.  They can’t 
yet put RFID in a high temperature environment such as soldering, not 
yet. 
 
Industry 4.0 will see a big demographic change, a reactivation of the 
industrial core, including the Internet of Things and their associated 
services, with mass individualisation, and a reverse order of things. 
There will be challenges for employees there will be a change of staff 
structure so that there are no borders, no demarcation of areas of 
responsibility, so staff needs to be more flexible, and there also needs to 
be a balance on age-structure.  The outlook for well-educated 
employees on the job market is excellent. The big problem is the 
uneducated employee they will lose.  The demographic changes through 
to 2030 are such that there will be a shortage of skilled workers, and 
companies will need to make sure that education is available, as it will 
be necessary for all employees.     
 
In Industry 4.0, Europe is one step further forward than anyone else. A 
lead we need to maintain. Where is this already used? It already exists in 
production process control, in calibration process control, and in logistics 



traceability, also in re-calibration process control and repair. A specific 
example is where Jabil manufacture printed circuits for Cisco Systems in 
China where the use of embedded RFID tags and readers in the process 
flow enables them to control in real time every PCB in the production 
process, and an 80% increase in efficiency was given. 
That’s smart. 
 
There followed a wide-ranging question and answer session and the 
level of interest in Industry 4.0 was quite evident. This is a topic which is 
worthy of further discussion at future conferences.  
 
Alun Morgan brought the conference to a close with his thanks not only 
to the speakers of the afternoon but to all of them who had given the 
delegates a great deal of information and a lot of their time and 
expertise.  That they had all very enjoyed the occasion was due in the 
main part to the flawless organisation by Kirsten Smith-Westenberg and 
Sonja Derhaag of the EIPC office in Maastricht.     
      
John Ling 
Editor – EIPC Speednews        
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