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The tide is fi nally turning! 
We have all witnessed the 
effects of the economic 

recession in the electronics 
industry. But an air of optimism 
has now returned as the industry 
is continuing to recover. 

Recent market data shows 
that the Chinese electronics 
market is already performing 
better than it was prior to the 

fi nancial crisis in 2008. While the rest of the world has not shown 
such a strong recovery as yet, industry fi gures for the second half 
of 2010 provide encouraging evidence of a positive trend. 

At MYDATA we have witnessed the start of the recovery fi rst 
hand. Sales have increased by almost 50% for the fi rst three 
quarters of this year. And I am particularly pleased to see that all 
of our regions are showing substantial growth compared to last 
year.

As an organization we have worked hard to be ready for 
the market turnaround. The Micronic-Mydata merger that was 
announced last year has now been successfully completed. It 
has been a smooth transition thanks to the huge efforts of many 
people working behind the scenes. Another key reason for the 
smooth transition is the fact that we have not changed our go-
to-market model – MYDATA’s worldwide organizations continue 
to do ‘business as usual’ with the same level of customer focus as 
before. 

We have also been working hard to ramp up our production 
capacity in order to meet the increasing demand. Thanks to a very 
fl exible and sophisticated supply chain, we can adjust rapidly to 
customer needs. After a tough third quarter, I am happy to report 
that we are now back to normal delivery times and service levels.  

I am very glad to see the continued market acceptance of our 
high-end, pick-and-place machine – the MY100Dx. Sales for the 
year to date have increased by 100%, confi rming that more and 
more customers are looking to MYDATA to meet higher produc-
tion volume needs. 

These machines fully support the continued drive to improve 
effi ciency and towards higher utilization in high-mix production 
environments. With a MY500 also in the production line, along 
with effi cient component storage and our suite of intelligent 
software, MYDATA is the ideal partner for realizing your lean 
manufacturing goals. 

It is my fi rm belief that the deep waters of the recession are 
now behind us. The outlook is once again a positive one. Why 
not speak to us about how we can help you achieve a more 
profi table 2011!

Robert Göthner, Senior Vice President & General Manager
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MYDATA will be represented 

at the following trade fairs:

January 2011

INTERNEPCON JAPAN 2011

Date(s): 2011-01-19 - 2011-01-21

Location: Tokyo, Japan

 

ELEKTRONIK TECHNOLOGIE FORUM 

NORD 2011

Date(s): 2011-01-26 - 2011-01-27

Location: Hamburg, Germany

February 2011

SOUTHERN MANUFACTURING & 

ELECTRONICS EXHIBITION 2011

Date(s): 2011-02-16 - 2011-02-17

Location: Farnborough, uK

April 2011

IPC APEX EXPO 2011

Date(s): 2011-04-12 - 2011-04-14

Location: Las Vegas, uSA

NATIONAL ELECTRONICS WEEK 2011

Date(s): 2011-04-12 - 2011-04-13

Location: Birmingham, uK

May 2011

SMT HYBRID PACKAGING 2011

Date(s): 2011-05-03 - 2011-05-05

Location: Nurnberg, Germany

NEPCON CHINA 2011

Date(s): 2011-05-11 - 2011-05-13

Location: Shanghai, China

ELECTRONICS & AUTOMATION SHOW 2011

Date(s): 2011-05-25 - 2011-05-27

Location: utrecht, Netherlands

June 2011

JISSO PROTEC 2011

Date(s): 2011-06-01 - 2011-06-03

Location: Tokyo, Japan

WORLDWIDE 
EVENTS CALENDAR

www.mydata.com

VISIT OuR NEW 
MYDATA.COM 
WEB SITE

T
he all new www.mydata.com web site has now been released, and it’s fi lled to 

bursting point with inspirational and useful content. The project team has completely 

redesigned the site, with a focus on providing a solutions-oriented approach, com-

bined with loads of active content like fi lms and animations. We have also added an extend-

ed news section with the latest industry-related information including reports from seminars 

and trade fairs, product releases, articles and customer success stories. If you haven’t already, 

now is the time to visit www.mydata.com and fi nd out how you can do more with less!
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>>

THE POWER OF INFORMATION

Improving efficiency, eliminating bottle-
necks and cutting costs: The goals of lean 
production have been targeted by electronics 
manufacturers for many years. However, the 
trend towards increasing complexity, along 
with tougher competition, is intensifying 
the challenge. This is particularly the case in 
high-mix environments, where optimization 
and lean production are all the more difficult.
Lean thinking can no longer be applied 
to the flow of materials only. It also has to 
include the flow of information through-
out the factory. For just-in-time produc-
tion accurate information is a fundamental 
prerequisite. Here, there is little or no margin 
for error. Delays can have a knock-on effect 
and severely disrupt downstream production. 
In order to take advantage of information, 
however, it has to be available wherever and 
whenever it is needed. This requires factory-
wide connectivity.

MYDATA solutions are designed to sup-
port the drive towards the intelligent use of 
information. There are three basic principles: 
ensuring information is accurate; providing 
access to information in real-time throughout 
the factory; and using that information in an 
optimal way. The resulting efficiency gains 
bring with them new levels of production 
flexibility. This, in turn, can be used to im-
prove both customer value and profitability. 

CONNECTIVITY IS KEY

Lean thinking should encompass the 
production process as a whole – not just 

the improvement of individual, isolated 
steps. Unlocking the power of information 
requires connectivity across all functions and 
processes. 

Component information and production 
data should only ever need registering once. 
It should never require re-inventing. Once 
created, data should be stored centrally and 
made immediately available to all potential 
users in planning, kitting, production and 
testing, etc., as well as within wider ERP and 
management reporting systems. Connectivity 
should also extend to the production equip-
ment itself. Providing real-time access to data 
means that local intelligence can be built into 
equipment, allowing continuous, automated 
process optimization.

MYDATA solutions are designed to work 
in the intelligent factory’s connected environ-
ment. Powerful tools are available supporting 
three main SMT production processes: job 
planning, material handling, and production 
automation.

INTELLIGENT PLANNING

Modern manufacturing is typified by 
extremely high levels of machine automa-
tion. As such, planning has become a critical 
step in order to increase equipment utiliza-
tion. It is imperative that the planner has 
access to correct, up-to-date and complete 
information. It is not enough to know that 
a particular component is in stock. The 
planner also needs to know whether that 
component is on a stick or a reel, where it 
is located and whether it has already been 

assigned to another job. MYDATA solutions 
provide extremely efficient production plan-
ning. MYPlan software allows planners to 
automatically generate an optimal production 
schedule for a defined list of jobs. It ensures 
maximal equipment utilization, taking 
into account current machine kitting, part 
commonality between jobs, and line balanc-
ing issues. Feeder optimization minimizes 
changeover requirements and ensures that 
both longer series and short prototype runs 
can be handled efficiently. 

A major advantage during planning 
is the connectivity between MYPlan and 
MYLabel (inventory management system 
– see Intelligent Material Handling below). 
With the click of a button, a planner can 
check that all the necessary components are 
in stock, and the carrier type and location 
information. Access to this data also greatly 
simplifies the kitting process. Operators 
receive step-by-step instructions and paperless 
guidance, saving time and minimizing the 
potential for human error.
 
INTELLIGENT MATERIAL HANDLING

The day-to-day pace of production makes it 
difficult to keep track of stock levels and the 
location of materials. Wasted time and effort 
in searching for components is extremely 
frustrating. Being forced to re-kit a job due to 
missing components or breaking an ongoing 
production run due to parts running out are 
even worse. 

MYLabel provides manufacturers 
with extremely efficient and simple-to-

Traditional lean thinking has focused on the flow of materials. 

The future requires that it also incorporates the flow of 

information. MYDATA solutions support this approach to  

create the ‘intelligent factory’ – allowing manufacturers to 

improve efficiency and increase customer value. 

DO MORE WITH LESS
INTELLIGENT uSE OF INFORMATION  
CREATES MORE VALuE WITH LESS WORK
TExT: SIMON SANDGREN  PHOTO: MAGNuS ELGquIST  ILLuSTRATION: ANNETTE ASPH
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use inventory management. The software, 
deployed throughout the factory, allows 
component data to be logged as soon as 
goods are received. Using unique barcodes, 
full component information including quan-
tity, batch ID and stock location becomes 
instantly available throughout the factory. 
Any possibility for human error is minimized. 
The system also facilitates feeder loading in 
seconds. With two barcode scans (component 
plus feeder) all necessary information – com-
ponent quantity, batch code, orientation and 
tape pitch – is automatically transferred to 
the assembly line.  

Connectivity between MYLabel and the 
ERP system greatly facilitates stock man-
agement and provides unparalleled stock 
accuracy. The MYLabel database contains 
essential information regarding current stock 
levels, allowing the ERP system to coordinate 

component re-ordering with upcoming 
production requirements. By keeping track of 
every individual reel, stick and tray, MYLabel 
can avoid the quantity divergence associated 
with traditional ERP/MPS systems. Instead 
of counting nominal consumption and, in 
the best case, a static correction factor for 
rejects and waste, pick-and-place machines 
backflush actual consumption to the material 
database, in real time. Furthermore, every 
time a reel becomes empty, a natural synchro-
nization, or “stock take” occurs, eliminating 
the remaining quantity divergence.

The MYDATA SMD Towers combine 
controlled atmosphere component storage 
with outstanding efficiency during produc-
tion set-up. The towers are fully automated 
with software control and full integration 
with MYLabel, ensuring that quantities 
and component data are always accurate. 

Immediately when a job schedule is processed 
with MYPlan, the SMD Tower automatically 
dispenses the relevant components for the 
operator to collect. Each tower can hold up to 
500 component types whilst taking up only 
one square meter of the production floor. 
This allows components to be located close to 
the production line, enhancing efficiency still 
further. Fast, automated re-stocking means 
SMD Towers also minimize the possibility of 
human error when de-kitting and returning 
components to stock – a common problem 
with manual stock room systems.  

INTELLIGENT AuTOMATION

In the intelligent factory, production equip-
ment needs to be integrated with central 
information sources, rather than operating 
as isolated islands. There should be seamless 
transition of data between the supporting 
systems and the assembly machines. 

SMT production involves huge volumes 
of data – data that is being continuously 
added to and updated. Changes in informa-
tion can also require adjustments to processes. 
For example, replacing a component with 
one of a larger size might require changing 
the placement sequence. With so many fac-
tors involved, expecting operators to make 
optimal last-minute decisions is unreason-
able. Such a system will always be prone to 
human error with resulting negative effects 
on productivity. Information connectivity has 
to be combined with intelligent, automated 
production. 

MYDATA production equipment comes 
with intelligence built in. Combining jet 
printing with pick-and-place assembly offers 
even greater opportunities for efficiency and 
flexibility. Manufacturers are able to imple-
ment just-in-time decision making, relying 
on the equipment’s automatic optimization 
capabilities, such as updating print sequences, 
automatically calculating the fastest mount 
sequence and avoiding nozzles colliding 
with previously mounted components. 
Background process optimization continues 
running throughout actual production. For 
example, the placement sequence is auto-
matically adjusted when a feeder is taken off 
line without slowing down production. This 
means replenishing components and on-the-
fly changeovers can be carried out with no, or 
very minimal, effect on productivity. 

When it comes to maximizing machine 
utilization, MYDATA’s FlowLine software 

provides a powerful solution. It supports 
a lean operation by totally automating the 
SMT production line. Changeover times 
are completely eliminated and smaller batch 
sizes can be produced without any loss in 
efficiency. Production orders are quickly set 
up using the FlowLine software and PCBs 
are loaded into the assigned magazines. 
A bar-code reader identifies the job upon 
uploading and production begins automati-
cally. Board conveyor width is automatically 
adjusted and individual machine instructions 
are forwarded to each unit in the line as 
required. Two, three or more jobs can be live 
in the production line at the same time. With 
no break in production, it means jobs can be 
broken down into smaller batches, down to 
a batch size of one. This allows production 
to be optimized for downstream processing, 
matching the just-in-time requirements of 
mechanical assembly and test, for example. At 

the same time, single board prototypes can be 
produced without any discernable disrup-
tion to ongoing production. Component 
replenishment and replacement are carried 
out on-the-fly and operator intervention is 
minimized. 

THE BOTTOM LINE

Raw throughput capacity provides an unre-
alistic measure for estimating productivity 
levels. Likewise, materials flow optimization 
will never fully achieve the true potential of 
lean production. The future requires a wider 
perspective on lean thinking. Greater focus 
must be placed on the value and usage of 
information and the implementation of the 
intelligent factory. 

MYDATA offers a full range of solutions 
that support distributed intelligence in com-
bination with seamless data sharing. These 
solutions span the entire manufacturing  
process, including data preparation, produc-
tion planning, inventory management, 
automated component retrieval, and fully 
automated ‘intelligent’ SMT assembly.

MYDATA can support you in implement-
ing an integrated solution throughout the 
factory, that will result in more products at 
the end of the day, at lower cost, and with a 
minimum of information overhead.

>>

With FlowLine, batch sizes  

can be chosen according to  

what is optimal for down- 

stream operations, since  

there is no penalty for  

changing over the line. 

The MYLabel material tracking 

software can help avoid the 

quantity divergence associated 

with traditional material plan-

ning systems.
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MYCAM ENHANCED WITH 
SMART FOOTPRINT-TO-PACKAGE 
MATCHING

“Let me tell you what
speed is all about.”

What does your dream pick-and-place machine look like? When we posed this 

question to an experienced SMT manufacturer, he replied: “Let me be honest 

with you. Only very few of my orders are eff ectively run on a 100,000 cph chip 

shooter. What I really need is a way to handle 100% of my work load.” He went 

on to describe a scalable solution that reduced costs and increased output – 

no matter what the batch size. He then added: “After all, how fast is a machine 

that’s standing still?”

 Good news. Thanks to innovative new software tools and a new range 

of machines, we can now off er you a 320-feeder position solution, with a 

speed of 68,000 cph and all the fl exibility we are known for. Robust and well 

proven, it lets you do high-volume, high-mix. Or medium-volume, high-mix. 

Whatever you like. Best of all, you’re increasing your productivity all the time. 

We challenge you to think beyond and give our sales people a call.

www.mydata.com

MYDATA and Aegis Software announce major 

enhancements to the TPSys interface in MYCam 

version 7.5. TPSys Live, a new option within 

Aegis’ machine interface for MYDATA placement 

equipment, provides a synchronized database 

connection to MYDATA’s TPSys database, yielding 

the most effective and accurate means for offl ine 

programming. The refreshed interface lever-

ages the TPSys Live connection through its ‘New 

Component Setup’ wizard that visually presents 

CAD shapes and TPSys packages side-by-side and 

intelligently ranks suitable package candidates for 

unknown part numbers.

“We are pleased with the continuous innova-

tions that Aegis, our partner of 12 years, has 

developed for MYDATA” said Product Manager, 

Mattias Jonsson. “Our customers are able to 

seamlessly program their MYDATA equipment 

through an elegant direct database connec-

tion, and add new components directly into the 

TPSys library. The smart package selection allows 

users the added benefi t of seeing the graphical 

comparison before a part is even placed. This will 

dramatically cut the time needed to program a 

new board.” “MYDATA has been a partner and 

customer to Aegis for more than a decade. A 

partnership resulting in more than 340 mutual 

customers and counting. It is critical for both 

companies to keep our integration at the lead-

ing edge for this large installed base as well as 

future customers. The combination of progres-

sive software thinking that surrounds MYDATA 

machines and Aegis’ leading enterprise-wide 

systems makes for a powerful joint solution for 

customers,” adds Aegis CEO, Jason Spera.  

TExT: SIMON SANDGREN  PHOTO: MAGNuS ELGqVIST 

Lore elit, qui et lut adignibhOd ero 

dolorperatem zzriure tat.

Tum ero doloboreet augiame
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MINIATuRIzED ELECTRONICS  
PROVIDE A FAST TRACK  
TO SuCCESS

Producing electronics to go into a 1:160 scale model railway 

engine is no easy task. However, with the help of a MY500 and 

a MY100Dx, Appel Elektronik is making light work of some of 

the electronics industry’s most challenging applications.

Appel Elektronik provides innovative 
electronic engineering and manufac-
turing services to customers through-

out Germany and beyond. The company 
specializes in electronics for demanding tasks. 
Included among its products is the world’s 

most compact 
digital decoder for 
controlling model 
railway locomo-
tives, and units 

for wireless tempera-
ture monitoring of crash 

test dummies. 

Located in the small German town of 
Heuchelheim, the company has turned 
miniaturized electronics into a core compe-
tence. However, placing the equivalent of 69 
components on a 1cm2 board comes with 
some significant challenges. It is little surprise 
then that Appel Elektronik has chosen to 
entrust its SMT production to MYDATA 
equipment. 

In 2009, the company invested in a brand 
new production line, including a MY500 
solder paste jet printer and a MY100DX-14 
pick-and-place machine. According to Klaus 
Appel, founder and Managing Director of 

Appel Elektronik, the new line has had a 
huge impact. “We basically doubled our 
capacity over night. On top of that we have 
improved quality, strengthened our technical 
capabilities and dramatically increased our 
flexibility.”

INCREASING DEMANDS  

The roots of the company can be traced back 
more than 20 years. With true entrepreneur-
ial spirit Klaus Appel started his own compa-
ny in 1989 and recruited his first employees 
in 1996 – all whilst still at university. 

“Initially, all our activities were in the 

model railway segment. Right from the outset 
we were being asked to develop very compact 
layouts,” explains Klaus Appel. Initial manu-
facturing was outsourced, but with suppliers 
finding it difficult to meet quality demands, 
production was brought in-house in 2001. 
The company bought a MYDATA MY9 and 
production took off. 

Appel Elektronik has retained a strong 
reputation within the model railway segment, 
even though this is only a relatively small 
part of the company’s operations today. The 
customer base has grown to include a diverse 
range of industries, from optics and machine 
tools to the automotive supply industry. 

Products are becoming increasingly 
complex and often require ultra compact 
layouts. The company has been working with 
0201 technology for more than five years and 
also includes flex and rigid-flex circuit board 
assembly among its capabilities. “As cus-
tomer demands have increased over the years, 
products have become more complicated to 
produce. That is just the nature of the indus-
try,” says Klaus Appel. 

The introduction of new technology 
brings with it new quality control issues. This 
was certainly the case when Appel Elektronik 
introduced 01005s, which created major 
problems for the company’s screen printer. 
However, in 2008, the company faced an 
even more pressing issue. It had completely 
run out of production capacity!  “The only 
way we could meet our growth targets was 
to invest in additional capacity,” says Klaus 
Appel. Once again, the company looked to 
MYDATA for a solution. 

quANTuM LEAP IN TECHNOLOGY

“I had seen the MY500 at Productronica in 
2007. This had already sparked my interest in 
jet printing,” says Klaus Appel. “But it wasn’t 
until I had the chance to see it up close that I 
realized what a quantum leap the technology 
represented. Print quality, start-up times, ease 
of optimization – it was all such an incred-
ible contrast to the traditional screen-printing 
with stencils we were used to.”

As part of the product demonstration in 
Sweden, Appel Elektronik was able to run its 

own boards and test the quality and produc-
tivity of the MYDATA line. Both the MY500 
and the MY100DX performed extremely well 
and provided convincing evidence that they 
could fulfill Appel Elektronik’s requirements. 
“Visiting Sweden was both a rewarding and 
enjoyable experience. I came away more im-
pressed than ever with a sense of MYDATA’s 
spirit of development,” recalls Klaus Appel.

IMPRESSIVE RESuLTS

The new SMT line was installed in mid 2009. 
In addition to a MY500 and a MY100DX-
14, it includes a Rehm reflow oven and 
automated board uploading and unloading at 
either end. 

So, what impact has it had on the 
company’s production? For Klaus Appel the 
main difference has been the improvement 
in capacity together with a dramatic increase 
in flexibility and efficiency. “It means we are 
able to achieve much greater throughput. 
Previously we were running three shifts at full 
capacity. We are now achieving much more 
output from only two shifts,” he says. 

>>

TExT: JEM BAKER  PHOTO: JEM BAKER AND APPEL ELEKTRONIK

Model railway locomotive.
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with the company’s screen printer, which 
often raised quality concerns. In some cases, 
the company was forced to accept printing 
errors and to carry out reworking, incurring 
extra time and costs.” 

Klaus Appel believes his company is not 
the only one to have suffered from the limita-
tions of screen printing. “Even some of our 
competitors come to us when layouts are too 
complex for their own production lines. You 
know you must be doing something right 
when your competitors are giving you work!”

FLExIBILITY

With so many different products, flexibil-
ity is a key concern for Appel Elektronik. 
“Increasingly, customers are demanding short-
er lead times, greater flexibility and lower and 
lower quantities in order to match their JIT 
production schedules,” explains Klaus Appel. 

The new SMT line supports flexibility on 
every level. It handles a high component mix 
and can switch between jobs very quickly. 
Last minute changes can also be easily and 
quickly implemented. There are no longer any 
lost days waiting for a new stencil to arrive. 

“One of the biggest challenges we face 
today is the global shortage of components,” 
says Klaus Appel. This can be a major source 
of frustration – especially when a component 
fails to arrive on the promised delivery date. 
“We are now far better equipped to cope with 
this sort of forced rescheduling,” adds Klaus 
Appel.

STAYING ON TRACK

As with any successful company, Appel 
Elektronik is constantly looking ahead. The 
company’s goal is to be one of Germany’s 
leading EMS suppliers. That means growing 
beyond its present micro electronics business, 
continuing development of complete system 
solutions and expanding its contract manu-
facturing services.

“Our success to date has been driven by 
the talents and efforts of our employees,” says 
Klaus Appel. “The company has both a com-
mercial and a social responsibility. Our over-
riding aim is to grow the business profitably 
in order to provide employees with a secure 
future. We will continue to rely on MYDATA 
solutions to help achieve that goal.”

Other benefits seen include shorter customer 
response times, greater technical capabilities, 
a 90% reduction in solder paste printing 
errors, reduced solder paste wastage and the 
ability to print on warped and curved circuit 
boards.

Appel Elektronik has also tested the jet 
printer’s accuracy – again, with impressive 
results. Solder paste application onto 23,800 
pads did not result in a single printing er-
ror. “It was pretty amazing,” exclaims Klaus 
Appel. “It has meant we have had to redefine 
how we assess and measure print quality.”

Ten months after the new line had been 
installed, Appel Elektronik carried out a 
cost comparison between the MY500 and 
the company’s screen printer. The compre-
hensive cost analysis took into consideration 
all cost variables for each technology, and 

also included operator, programming and 
changeover times averaged over 12 months of 
standard production availability. 

Klaus Appel was more than a little 
surprised by the results. “We found that 
MY500 offered annual direct savings of more 
than 20% compared to screen printing.” But 
that was not all. Taking into account each 
technology’s effect on production line avail-
ability, the MY500 actually offered an annual 
cost-benefit of over 30% compared to screen 
printing. “This level of cost-benefit return 
was far beyond our expectations,” says Klaus 
Appel. 

PERFECT MATCH

With batch sizes ranging from 5,000 down 
to single board prototypes the new SMT 
line is well matched with Appel Elektronik’s 

production requirements. The company 
works with an in-house stock of more than 
10,000 different components, including 
QFN, MLF, TQFP, BGA, uBGA, LLP, and 
CSP. 

Boards often require very high component 
density with minimal pitch. The company’s 
mini decoder provides a good example. It is 
the world’s most compact digital locomotive 
decoder with 55 components on a two-sided 
10.6 x 7.5 mm board assembly.

“For these types of demanding applica-
tions the jet printer is invaluable,” explains 
Klaus Appel. “It allows us to optimize the 
amount of solder paste for each component 
pad down to a pitch of 0.35mm. This means 
we have no problem placing small compo-
nents such as 0201s next to larger ones.” 

This level of optimization was not possible 

>>

Klaus Appel, founder and Managing Director of Appel Elektronik.

(Photo Appel Elektronik)

SMT production line.

Katja Volkmann (Production Manager) and Steffen Fuchs  

(Service and Technology Manager), with SMT line operators.

Matchstick and miniaturized SMT assemblies by Appel 

Elektronik, including the world’s most compact  

digital locomotive decoder.
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uNLEASH YOuR TRuE  
POTENTIAL!

Scheduling jobs on an SMT production 
line is hard enough without disrup-
tions like delayed component deliveries 

and last-minute engineering changes. This 
is further complicated when resources are as 
limited as the workload is unpredictable. The 
new Job Sequence Optimizer is designed with 
this tough environment in mind – it’s built 
to help SMT manufacturers respond quickly 
to changes, while maintaining the highest 
possible uptime and throughput. 

When put to work, MYPlan makes the 
production planner’s life easier by calculating 
an optimized job sequence and changeover 
strategy for any mix of products and batch 
sizes. The goal of maximum overall through-
put is achieved by combining traditional 
feeder optimization and line balancing with 
powerful strategies that minimize changeover 
times and reduce human effort. Thanks to 
this, any mix of products, whether it be pro-
totypes, large batches, or variants of similar 
boards, can be assembled with unparalleled 
efficiency.

SELECTING THE MOST EFFICIENT STRATEGY

The throughput boost that sequence 
optimization can provide is based on four 
fundamental opportunities for increasing 
efficiency:
•   Optimizing feeder placement for the  
 fastest possible machine mount cycle;
•   Eliminating unnecessary feeder move-          
 ments by exploiting part commonality 
 between jobs;
•   Selecting changeover strategies that allow  

 the operator to do as much work as pos- 
 sible while the line is running (working in  
 “hidden time”) and hence minimizing the  
 changeover time; 
•   Reusing the current kitting to the greatest 
 possible extent whenever a new sequence  
 is started.

The challenge that the production planner 
must overcome is that these opportunities are 
often in conflict with each other, and can’t be 
realized all at once. MYPlan’s simple but  
effective approach is to explore a large num-
ber of opportunities, for each combination of 
jobs, and then select the most efficient one in 
each case. 

COMMONALITY AND BATCH SIzE KEY

Kitting for several jobs at once, or family 
kitting, is a very effective way to reduce the 
total number of feeder loadings, since each 
component must be loaded only once, even 
when it’s used in several jobs. This is therefore 
the primary strategy used by the optimizer 
for small and medium batch sizes. But family 
kitting must be used with a great deal of 
caution. 

Job candidates for family kits are primar-
ily selected by analyzing part commonality. 
However not every job with a high degree of 
part commonality is suitable for this strategy. 
When the batch size goes above a certain lim-
it, a separate, fully optimized kitting could be 
an overall better strategy. MYPlan detects and 
handles this situation by comparing assembly 
times for family kits with fully optimized 

setups. If any particular job shows an assem-
bly time penalty that is much larger than the 
time it would take to load an optimized kit, it 
is excluded from the family kit at hand. That 
job would instead be a candidate for other 
family kits, where it might show better speed 
performance, or it could end up as a separate 
job with a fully optimized setup.

PREPARE THE NExT KIT WHILE THE LINE IS 

RuNNING

Setting up a family kit often means that a 
fairly large number of feeders have to be 
loaded. So this strategy is always combined 
with what we could call the “Formula One 
Pit Stop” strategy. In short, this means that 
MYPlan ensures that the majority of work 
can be done while the line is running. The 
goal is to have a complete set of magazines 
ready, so that when the previous job is fin-
ished, you can switch out the entire magazine 
bank in just a few minutes, and be up and 
running again. 

To support this way of working, MYPlan 
scans the content and location of all maga-
zines available on the shop floor, and suggest 
which ones are best suited for the new kit-
ting. Magazines can be dedicated to a specific 
line, or they can be assigned to a “pool” of 
free magazines that will be used where they 
are needed the most. If the number of free 
magazines is limited, MYPlan also supports 
putting preloaded feeders in bins, which can 
later be rapidly moved to a magazine, eight 
reels at a time.  

 

With the new Job Sequence Optimizer in MYPlan 4.1, MYDATA 

has put an extremely powerful tool in the hands of its customers. 

Although highly complex and powerful on the inside, MYPlan’s 

optimization engine has a very simple goal in mind – to find the 

fastest way to get the job done, with maximum efficiency!

TExT: MATTIAS JONSSON  PHOTO: MAGNuS ELGquIST
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Many common parts within these three jobs

Optimized sequence

 Large batch 
- fully optimized 
feeder setup

 Many common 
parts within 
these three jobs

 Many parts 
common with 
current kitting

Current kitting

Min. feeder loading
Job E

Family Kit
Job F + C + A

Min. assembly time
Job H

Family Kit
Job B + D + G

Name  Batch size

Job A  20

Job B  25

Job C  10

Job D  40

Job E  3

Job F   50

Job G  10

Job H  80

Pending work orders 
from ERP system

FEEDER CAPACITY MEANS FASTER 

CHANGEOVERS

If a family kit can’t be formed due to limita-
tions in feeder capacity, the optimizer will 
still use part commonality between jobs as a 
key indicator when forming the job sequence, 
but with a very important constraint. At fi rst 
glance, you may think that the more parts 
you have in common between two jobs, the 
faster the changeover you can achieve. Th is 
is not entirely true. In fact, the case is often 
quite the opposite, as part commonality typi-
cally confl icts with another of our goals: to 
do as much work as possible in hidden time. 
If components needed for the next job are 

already loaded on the machine, you typically 
have to wait until the machine stops before 
you can move those components to the newly 
prepared kit. Th e only exception is when 
feeder capacity is large enough to allow for 
new magazines to be added without removing 
those magazines in which the common parts 
are loaded. MYPlan minimizes the common 
parts confl ict by estimating how much of the 
feeder loading can be done in hidden time, 
and how much must be done while the line 
is standing still. If the changeover time is too 
long, the optimizer reorganizes the sequence 
so that the “pit stop” strategy can be used 
instead. 

YOu’RE IN THE DRIVER’S SEAT

Up until now we have been rather vague 
about what we actually consider an opti-
mized sequence. Of course we strive for fast 
changeovers, fewer feeder loadings, and high 
machine speed, but these goals can’t necessar-
ily be achieved all at the same time. So which 
of these goals is the optimizer actually giving 
top priority? Th e answer is –  a combination 
of them all. Optimization software in general 
always uses something called a “cost-func-
tion”, which is minimized by an optimiza-
tion algorithm. MYPlan’s “cost-function” is 
the sum of feeder loading time, changeover 
time, and machine time, but with a diff erent 

weight, or importance, given to each of the 
three factors. Th e nice part is that the user 
can infl uence the weighting, to refl ect the 
situation on the actual shop fl oor. Let’s say 
you’re short on manpower. You can then 
increase the weight given to feeder loading, 
meaning that the optimizer will suggest a 
sequence that is biased to minimize manual 
work. On another day, the workload is un-
usually high, so you’ve called in a couple of 
extra hands. Loading feeders is no problem, 
but the machines will become a bottleneck. 
You can then tweak the software in the other 
direction, and get a diff erent suggestion that 
aims to maximize machine speed.

FuLL VISIBILITY PLANNING HELPS AVOID 

STOPPAGES

MYPlan is an extremely powerful tool for 
line balancing and job sequence optimiza-
tion, but it doesn’t stop there. Th e software 
is fully integrated with the material handling 
system MYLabel, and the automated storage 
solution SMD Tower. As a result, machine 
operators are guided through the entire 
setup and changeover process, supported 
by a fully automatic component delivery 
system. Furthermore, material status and 
availability are fully visible to the production 
planner, ensuring that every work order can 
be completed without the risk of running 

low on components. With material short-
ages being the single most common reason 
for unplanned line stoppages, this combined 
functionality is invaluable when it comes to 
maintaining high uptime.

Adding the effi  ciency of the new Job 
Sequence Optimizer means productivity can  
now be taken to new heights. With the latest 
MYPlan release, MYDATA users can rest 
assured that their equipment is being utlilized 
to its full potential.

JOB SEquENCE OPTIMIzATION

MYPlan calculates an optimized job 

sequence based on all released work 

orders.
Line stoppages due to material shortages 

can be avoided by using MYPlan’s 

quantity verifi cation tool.

>>
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In times of increasing order inflows, PCB 
manufacturers are often forced to hire 
extra staff, or even add an extra shift. 

MYDATA’s  PRM software can help avoid 
these costly measures by increasing machine 
utilization, and improving the accuracy and 
timeliness of the materials flow to and from 
the assembly line. 

PRM, which stands for Proactive 
Replenishment Monitor, is a software module 
that gives operators a real-time overview of 
all replenishment needs across the SMT lines. 
Replenishment requests are displayed well 
in advance, preventing any material short-
age from disrupting assembly. True non-stop 
operation is enabled by giving stockroom per-
sonnel and machine operators replenishment 
guidance at the right time. Components are 
always displayed in “next-to-run-out” order, 
and the look-ahead warning time can be con-
figured to match the storage system’s delivery 
time, whether it’s a manual stockroom or 
automated storage.

The PRM option is fully integrated with 
MYLabel’s extensive material database, giving 
the operator information about not only 
which parts are needed, but also where they 
are located, and the quantity available at each 
location. Time spent on searching for mate-
rial on the shop floor can be substantially 
reduced. 

Optionally, the PRM software can be con-
nected to the SMD Tower control software. 
The result is a highly automated replenish-
ment system enabling the highest possible  

 

uptime and utilization. New component 
reels will be delivered by the SMD Tower 
precisely when they are needed, without any 
human intervention. A flashing LED on the 
machine will then guide the operator to the 
exact location of the feeder that needs to be 
replenished.  

The PRM module is a significant addition 
to MYDATA’s efficient and intelligent mate-
rial handling system, and it’s fully integrated 
with existing applications, ensuring con-
nectivity and minimizing the information 
overhead. And although PRM, the SMD 
Tower and MYLabel all work very well as 
stand-alone products, it’s when you combine 
the three that the full potential of the system 
is unleashed.

It has never been easier for SMT manufac-
turers to keep their lines running, thanks to 
these user-friendly, powerful tools.

MYDATA has released the new MYLabel 

PRM (Proactive Replenishment Monitor) 

option, which is a software tool that 

improves uptime and ensures correct 

materials delivery to the SMT assembly line. 

When combined with the storage solution 

SMD Tower, the replenishment process is 

completely automated. Component reels 

are delivered to operators just in time, and 

the risk of providing incorrect material to 

the line is reduced to virtually zero.

PRM SOFTWARE AND 
SMD TOWER BOOST 
uPTIME
TExT: MATTIAS JONSSON  PHOTO: MAGNuS ELGquIST

Component replenishment requests 

are sent to the SMD Tower for  

automatic delivery.

The PRM module displays all  

replenishment needs in  

‘next-to-run-out’ order.
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ExPERIENCE NEW  
LEVELS OF  
PRINTING FREEDOM For many years, stencil printing has been the standard 

method of depositing solder paste onto a circuit board.  

It has served the SMT industry well, but there have always 

been acknowledged difficulties. Jet printing addresses these 

difficulties, and provides a superior solution to both current 

and future production challenges.

With the rapid pace of develop-
ment in the SMT industry, screen 
printing using stencils is raising 

concerns. Long lead times, a lack of flex-
ibility, printing errors and difficulty in coping 
with complex board designs has opened 
up a technology gap. Enter solder paste jet 
printing. As a software-controlled, stencil-free 
technology, jet printing has quickly estab-
lished itself to fill that gap.

It offers an unprecedented level of flex-
ibility and a significant reduction in customer 
response times. Users can optimize solder 
paste deposits on every individual PCB pad. 
The result is improved solder joint quality 
and the ability to tackle difficult packages and 
the most complex board designs. 

In 2009, MYDATA’s solder paste jet 
printer (MY500) achieved 50% sales growth 
while the screen printer market fell by 63% 
(PROTEC). It looks like solder paste jet 
printing has come of age. But what is it about 
the technology that makes it a genuine alter-
native to conventional SMT stencil printing?

The most obvious difference to screen 
printing is the fact that jet printing is stencil- 
free. It offers an entirely new approach to 
solder paste printing for electronic circuit 
board assembly. A unique ejector mechanism 
travels over the board depositing solder paste 
droplets at extremely high speeds. Similar to 
an ink-jet printer, it is completely non- 
contact and is entirely software driven.

Software control and additional features 
provide users with unprecedented flexibility. 
Response times can be measured in minutes, 
rather than days. Jet printing is also able to 
meet increasing board complexity and the 
highest quality demands, allowing users to 
optimize solder paste deposits for every indi-
vidual component pad on a PCB.

ADDING VALuE IN THE PRODuCTION MIx 

While jet printing has the flexibility to sup-
port a range of production setups, it is most 
effective in a high-mix production environ-
ment. It is designed to keep pace with an 
assembly line placing 30,000 components 

per hour. It is also capable of applying a wide 
range of leaded and leadfree solder pastes, as 
well as surface mount adhesives.

In high-volume production setups, it is 
well suited to in-line, add-on jet printing. Or 
it can be used in a secondary line for short-
run and prototype production. Like all pro-
duction-oriented sectors, the SMT industry 
is in a constant state of transition. Whatever 
their production mix, every manufacturer 
needs to respond to the challenges of this 
changing landscape. Three of the most im-
portant issues faced by today’s manufacturers 
are customer demands for quicker response 
times, improved solder joint quality and the 
increasing complexity of board designs. The 
rapid rise of solder paste jet printing can be 
linked to its impressive response to each of 
these issues.

SHORTER RESPONSE TIMES

“EMS companies are increasingly looking 
for flexible SMT equipment that is capable 
of handling the constantly changing product 

TExT: MATTIAS JONSSON  PHOTO: MAGNuS ELGquIST  ILLuSTRATION: KICKI BRAuN
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mix.” This comment from a spokesperson at 
the Fraunhofer Institute for Silicon technol-
ogy ISIT in Germany is today echoed across 
the industry. 

Lead times associated with the ordering 
and delivery of stencils is measured in days. 
Lost stencils, cutting errors and last-minute 
changes to layout all necessitate reordering. 
Cleaning between jobs also uses up valuable 
time.

Jet printing allows greater responsiveness 
and the ability to switch between tasks more 
efficiently. Response times can be measured 
in hours. A new order can be taken in the 
morning and finished boards delivered the 
same day. With jet printing, CAD or Gerber 
data is imported off-line and used to prepare 
a new print job in a matter of minutes. Full 
software control also means last-minute 
changes to board designs are fast and easy to 
implement. Jet printing is also well equipped 
to support lean manufacturing and just-in-
time production through the ‘intelligent’ use 
of information, a reduction in downtime, and 

the elimination of non-value adding activi-
ties. In this respect, MY500 complements 
other MYDATA solutions that support lean 
manufacturing. 

Jet printing allows production to be 
broken down into smaller batch sizes to 
meet downstream production requirements 
without reducing machine utilization. And 
with changeovers taking less than a minute, 
manufacturers have the capability to produce 
emergency jobs and run prototypes with 
minimal disruption to ongoing production.

ENSuRING SOLDER JOINT quALITY

Solder joint quality is a key factor in ensuring 
the final quality of any printed circuit board 
assembly. Even within well-adjusted pro-
cesses, stencil printing is the most commonly 
cited cause of all soldering errors.

One reason for this is that screen printing 
with stencils always requires a compromise 
between the optimal amounts of solder paste 
required by large components compared to 
smaller ones. While stepped stencils provide 

a certain degree of optimization, they do so 
at extra cost and with limitations regarding 
volume variation and minimum ‘keep out 
distances.’

In contrast, jet printing provides full 
control over solder paste application includ-
ing three-dimensional printing (by dispensing 
paste droplets on top of each other). Default 
settings are based on CAD data. The user, 
however, has the freedom to fine-tune the 
volume, position, area coverage and height of 
solder paste for each individual pad, compo-
nent or package on the PCB. This allows for 
optimized solder paste deposits on even the 
most complex and densely populated boards. 
For example, one customer uses jet printing 
for a product that carries 69 components on 
one square centimeter. Quality is further im-
proved by the fact that it is a closed system. 
Jet printing significantly reduces the number 
of variables, and hence the associated po-
tential for human error, compared to stencil 
printing. Software control ensures that opti-
mal printing is achieved extremely quickly. 
On-the-spot revisions to paste volumes can 
be effected in a matter of seconds.

In addition, print programs are automati-
cally stretched and aligned to PCB fiducials. 
Because the technology is non-contact, the 
effect of any board warpage is nullified.

SuPPORTING INCREASING COMPLExITY 

There is an unmistakable trend in the  
SMT industry toward miniaturized pack-
ages and complex board designs with higher 
component density. The strengths of screen 
printing technology no longer measure up 
to these types of challenging application, a 
fact recently reinforced in a report from the 
International Electronics Manufacturing 
Initiative (iNEMI), which stated, “Screen 
printing is reaching its limits when it comes 
to mixing technologies on a board.” 

With optimized solder paste volumes, 

jet printing can reliably handle difficult 
components such as QFNs and pin-in-paste 
components. It also opens up new design 
opportunities. One example is the increasing 
use of cavities in three-dimensional boards 
in order to reduce final assembly height. Jet 
printing is often the only automated solution 
capable of achieving this. 

Package-on-package designs represent  
another difficult challenge. Jet printing not 
only automates this process but can also com-
pensate for any component warpage through 
the optimization of paste height and volume 
for each solder joint. 

An ability to handle difficult components 
and packages means the technology is ideally 
suited for use as an add-on depositing solder 
paste onto previously screen-printed boards. 
This allows manufacturers to eliminate costly 
and time-consuming manual processes.

ACHIEVING RETuRN ON INVESTMENT

Investment in new technology should be 
carefully matched to current and expected 
future needs. It is easy to over-invest in raw 
throughput capacity ‘just in case’ it is needed. 
But if the entire production process is not set 
up to match this level of throughput, expen-
sive equipment will be underutilized. 

Jet printing can help manufacturers 
to improve their overall production flow 
through greater flexibility, shorter set-up and 
changeover times and increased equipment 
utilization. It provides the ability to easily 
and consistently achieve high-quality solder 
joints, even for demanding applications and 
complex board designs.

Add to this a significant improvement in 
customer responsiveness and jet printing of-
fers excellent potential for achieving an early 
return on investment. It is little wonder then 
that an increasing number of manufacturers 
are choosing to replace their outdated screen 
printers with the new jet printing technology.

3D CAVITIES PACKAGE-ON-PACKAGEPIN-IN-PASTEQFN

You can jet paste at different 

board levels or into cavities.

Floating qFNs are eliminated 

thanks to jet printing.

Jet printing can handle 

package-on-package (PoP).

Jet printing optimizes paste 

volumes for pin-in-paste.

3D CAVITIES PACKAGE-ON-PACKAGEPIN-IN-PASTEQFN

3D CAVITIES PACKAGE-ON-PACKAGEPIN-IN-PASTEQFN

3D CAVITIES PACKAGE-ON-PACKAGEPIN-IN-PASTEQFN
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PRODuCT NEWS
“Now we can take orders in 

the morning and deliver fi nished 
boards in the afternoon.”

www.mydata.com

The new MY500 Jet Printer.

Forget waiting for stencils. With jet printing, it’s now possible to 

prepare jobs in minutes instead of days. If you do 2-3 setups a day, 

using more than 50 stencils a year, you’ll quickly understand the 

benefi ts. If you also have customers calling for last-minute changes, 

you’ll understand even better. 

 Completely software driven, a jet printer can easily apply solder 

paste onto complex and challenging boards with high precision. You 

can achieve perfect results for QFNs, pin-in-paste, package-on-package 

(POP) and other new applications – such as jetting into a board cavity. 

“Jet printing opens up many new design opportunities for customers,” 

says Andrew Clarke, European Business Manager at AIM, one of the 

leading solder paste suppliers.

 Now in use in more than 20 countries worldwide, the MY500 

Jet Printer is sparking a movement for change in the electronics 

industry. To fi nd out how jet printing could benefi t you, give us a call.

MYCENTER 1.1

EVALuATE MYCENTER MACHINE 
PROGRAMMING SW

Now you can evaluate our new 

machine programming software 

MYCenter on your own PC, 

provided your machines are running 

TPSys 2.5 or later. Just login to 

support.mydata.com and download 

the installation fi les from the 

Software Download section. After installation, you just update Tools 

/ Settings / Communication / Hostname to the IP-address or host 

name of your TPSys server. Then it’s possible to import, view and edit 

(locally) your own data using the graphical editors, but the changes 

can’t be sent to the server. MYCenter is available in English, Chinese, 

French, German, Japanese and Swedish language versions.

TRACEABILITY DOWN TO 
INDIVIDuAL PCB LEVEL 

TPSys now brings traceability 

down to the individual PCB 

serial number level with the 

capability of reading 2D 

barcodes anywhere on a single 

PCB, or a panelized PCB. The 

machine system software 

includes functionality to decode DataMatrix 2D barcodes up to 

10×10 mm2 in size that hold up to 100 characters of information, 

of which 40 can be used for identifying the PCB. The new barcode 

reading capability, which uses the machine’s fi ducial camera, is 

designed for deployment in combination with MYLabel for tracking 

component batch codes, and MYTrace for archiving and searching 

in large amounts of traceability data. With this added functionality, 

MYDATA can provide a fully automated, state-of-the-art traceability 

solution – second to none.

TPSYS 2.7 WITH PCB ID OPTION

MuLTIPLE MACHINES ACTING 
AS ONE 

The new line mode option 

lets multiple machines act as 

one, from a user’s perspective. 

This means that no splitting of 

assembly information is required 

when running a multi-machine 

line. All machines seamlessly 

use the same layout information. For example, you can insert a 

last-minute job in the line, make sure components are there and 

just press start. This is particularly useful when there is a need to 

add a last-minute job to an already running line without re-kitting 

the machines. With the line mode option enabled, customers 

with MYDATA Synergy lines can greatly improve productivity and 

fl exibility. 

TPSYS 2.7 WITH LINE MODE OPTION

ADAPTIVE PACKAGE 
TOLERANCES FOR SMALL 
CHIP COMPONENTS

One of the most frequent causes 

of rejects or erroneously mounted 

small chip components is package 

tolerances not matching a specifi c 

component batch. In many cases, 

the cause is that the actual 

component size varies slightly 

between batches or carriers. These shortcomings can sometimes 

result in rejects of components that should be classifi ed as correct, or 

in the worst case an incorrect component, outside of specifi cations, 

mounted on the PCB. For chip components of sizes 0201, 0402 and 

0603, the TPSys system software analyzes the component images 

during production with respect to a set of predefi ned rules to 

automatically optimize and tighten package tolerances for each 

individual chip component type. The end result is a reduced number 

of false rejects and reduced risk of incorrect component placements. 

In addition, the tightened package tolerances will more effectively 

detect pick errors like corner picks, bill-board picks and cases where 

solder paste is present on the nozzle.

TPSYS 2.8 

TExT: MATTIAS JONSSON  PHOTO: MAGNuS ELGqVIST  JENNY EK ADRELL
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SHOW NEWS

SEMINAR IN ESTONIA
OCTOBER 22, 2010

MORE THAN 48,000 
VISITED MATELEC 2010  
 

The 15th International Exhibition of Electrical and Electronic 

Equipment (MATELEC) was held last 29th October at Feria de 

Madrid. The event attracted a total of 48,103 industry visitors,  

plus an additional 7,153 students. MYDATA, represented by its 

Spanish distributor A.B. Electronic Devices S.L., displayed a  

MY100Dx dual-head pick-and-place machine rated at 34,000 

components per hour, together with a MY500, the industry’s only 

software-driven solder paste printer. “Despite the general uncertainty 

in the Spanish market, the exhibition was a big success for us”, says 

Alberto Casimiro, Area Sales Manager at MYDATA. “With over 350 

visitors coming to our booth, we’ve already seen business as a direct 

result of the exhibition”, he adds. In total the exhibition brought 

together some 1,952 companies from 30 different countries.

MATELEC, MADRID, SPAIN

Global SMT & Packaging organized the 2010 European Electronics Assembly Reliability Summit in 

Tallinn, Estonia in September. Nico Coenen, Sales Director EMEA at MYDATA, gave a well attended 

seminar on how jet printing can enhance reliability and yield even for challenging board designs. The 

agenda also included a one-day workshop on solder joint reliability as well as two full days of seminars 

with speakers from manufacturers of screen printers, soldering and cleaning equipment, test and 

inspection systems and solder paste manufacturers.

MYDATA’s European Roadshow 2010 has now completed its journey 

with stops in Estonia and southern Finland. The roadshow vehicle, 

carrying a fully operational SMT production line, visited the cities 

of Tallinn, Helsinki and Tampere among others. unlike traditional 

roadshows, potential customers were invited to bring samples of their 

own circuit boards and CAD files for a full-blown trial production run 

onboard the vehicle. The fully integrated, software-driven SMT assem-

bly line consisted of a MY500 jet printer, a MY100Dx pick-and-place 

machine, and the automated, MSD-compliant component storage 

SMD Tower. Prior to stops in Finland and Estonia, the roadshow visited 

Germany, Switzerland, Italy, France, the Netherlands and the uK.

TExT: MATTIAS JONSSON  PHOTO: PEREL OY

MOBILE SMT LINE FINISHED IN FINLAND

TExT: JENNY EK ADRELL
PHOTO: MAGNuS ELGqVIST
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Think beyond
a hands-on approach to 

component storage.

Have you ever searched for components that have been misplaced in storage or are already in 
use in production? Or maybe you’ve spent more time than you’d like retrieving components 
and returning them to stock? If so, consider this. The MYDATA SMD Tower records every stock 
movement, keeps track of all reels and trays – and can retrieve any requested component in just 
a few seconds. As a result, your production line remains up and running without costly mix-ups 
or unnecessary stoppages. To fi nd out how, visit us at www.mydata.com.

Introducing the MYDATA SMD Tower.

www.mydata.com


