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Testing and programming in 
one work cycle 
Flying-Probe tests for a wide product range 
 Flying probe systems are the most essential test systems 
 in the ifm group. They already allow a high test coverage 
 in the early development stage of PCB’s and reduce the 
 test costs without the need to build adapters. 
 Testing is particularly possible with very small and  
 compact boards. In addition to ICT and function tests,  
 the programming of components is also carried out  
 in the same work cycle. 
                                                                                    Author: Martin Ortgies 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Due to increasingly smaller assemblies, there isften 
no space for test points. Due to the high accuracy of 
the flying probe needles of ≤80 µm, the test can  
be carried out without test points. 
 

With 7,300 employees in 95 countries, ifm 
realized a group turnover of 1.0 billion 
euros in 2019. In addition to position and 
process sensors, the product portfolio also 
includes sensors for motion control and 
safety technology. The sensor specialist 
also offers products for industrial image 
processing and communication as well as 
identification systems and systems for 
mobile work machines. For the wide 
product range ifm manufactures 600 
different PCBs and 1,400 placement 
versions are manufactured at ifm for the 
wide product portfolio. For the tests,   

 
    

the company uses six Takaya Flying 
Probe   systems, among others. They 
handle approx. 1,000 new prototypes 
and pre-production series and test 
programmes are available for two 
thirds of the products. 
Therefore, the production planning 
team creates up to 10 new test 
programmes every week. In addition to 
that another 10 test programmes for 
prototypes are revised and optimised 
every week. 
 
The Takaya APT series includes flying 
probers for the detection of production 
defects on populated PCBs with very 
fast, independently moving probes, so 
that a conventional fixture is no longer 
required. The Japanese flying prober 
systems are distributed by the 
Düsseldorf-based company Systech 
Europe. 

„"At ifm we work with approximately 
10 million printed circuit boards with 
800 million components per year. We 
have been using flying probe testers 
from Takaya for almost 20 years to test 
the boards directly after SMD 
assembly," reports Steffen Stamm, head 
of the production planning department in 
the pre-production department at ifm. 

 
 

"We use the Flying Prober for electrical 
in-circuit tests (ICT). The tester is also 
well qualified for functional tests of 
simple pcb’s. This way, we don't need 
any adapters or additional equipment 
and shorten the set-up and run-through 
times," adds Remigiusz Krezlewski, who 
is in charge of the operation of the flying 
probe tester. 
"We also use the Flying Probe Systems to 
measure voltage, electric current and 
frequency. With a in-house developed 
special resistor network, which is 
connected with to the measuring system 
in the Flying Prober via an interface card, 
we can measure the current consumption 
with load resistors and carry out 
simulations. 
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One challenge was to also detect a 
pulsating DC voltage with low pulsation 
rates of 10 Hz. Takaya achieved this by 
developing a new measuring device," says 
the technician. 
"We target the highest possible level of 
automation for the tests in our 3-shift 
production. To achieve this, we use 
magazine loading and unloading stations 
with an automatic infeed and outfeed and 
a connected unit for good and bad 
sorting," says Steffen Stamm. The head of 
department sees an increasing challenge in 
the continuously decreasing size of 
components and the lack of space for test 
points. Currently ifm is producing a sensor 
with a size of 3 x 16 mm. Due to the very 
high accuracy of the probes of ≤80 µm, the 
test can also be carried out on very small 
areas. 

 
Flying Probe for programming 
pcb's 
 ifm previously used three in-house 
developed test systems with adapters for 
programming PCB's. 
However, the own construction is getting 
on in years and is not suitable for the ever-
smaller circuits and test points. 

"We were looking for an alternative 
solution and found one in the Takaya 
APT-1600FD-A flying probe system, 
because the system uses up to ten flying 
probes that simultaneously access the 
top and bottom of the PCB. This allows 
us to test and programme the PCB in 
one step," reports Steffen Stamm. 
“A special integration solution had to 
be created for the Takaya system for 
programming with very low signals. 
"The cables in the flying probe tester are 
longer than 5 m from the needle tip to 
the measuring unit. As a result, the 
signal losses are too high for 
programming small signals. Together 
with us and the company Göpel, 
Takaya has developed a solution that 
compensates for these cable lengths” 

explains Remigiusz Krezlewski. 
The purpose of the integration solution 
with Göpel was simple, fast and stable 
programming of the PIC 
microcontrollers on the boards in the 
production line cycle. The solution was 
implemented by integrating a Scanflex 
II Cube Controller from Göpel with a 
TIC022 programming interface. It 
ensures good signal quality even with 
long cable runs within the flying 
prober. The probes are used to directly 
address and programme the PIC 
controller. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 A special extension of the TIC022/ SR module 
also enables the control of the PIC-specific 
programming voltage of 8.5 V, which can also be 
used to delete data. With this solution, the 
boards can now be tested and programmed in 
one work cycle. " First the ICT component test is 
carried out, then the programming, followed by 
the function test and finally the temperature 
adjustment. During programming, 7 KB of data 
are transferred for the firmware.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ifm manufactures 600 different 
basic printed circuit boards and 
1,400 PCB variants for a wide range 
of products. 
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 Testing and programming at ifm takes place in one work cycle. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

With the Takaya APT-1600FD flying probe system, the flying needles simultaneously access 
the top and bottom of the PCB. This allows boards to be tested and programmed in one 
step. 

intelligence. Testing and programming in one 
work cycle therefore brings significant 
advantages for us. Due to the wide product 
range with many different PCBs, we would 
otherwise have to manufacture and stock 
numerous different adapters. For more complex 
boards with a high grade of functionality, the 
further tests then tend to be shifted to the testing 
of the fully assembled units." 
Steffen Stamm considers the high test coverage 
of the prototypes to be a particular advantage of 
the Flying Prober: “We identify the defects very 
early and reliably.” Even if the component 
groups still change during the development 
process, the tests can be adapted relatively 
easily. When testing with adapters, this is much 
more time-consuming. The elimination of 
adapter construction also increases economic 
efficiency. In addition, we are faster by a factor 
of 2 to 2.5 compared to needle adapters. Another 
plus is the greater flexibility in similar tests for 
different panel sizes.” 
In his opinion, the great reliability of the test 
systems and the good cooperation with Takaya 
and the company Systech also militate in favour 
of the increasing use of flying probe systems. 
When we were looking for a solution for 
programming assemblies, Takaya supported us 
intensively for a year, from the initial concept to 
the final realisation of the solution." 
Together with company Göpel, the team 
members worked intensively on the details of 
our boards in order to find a solution for our 
requirements. “That has really impressed us” 
says Steffen Stamm.  

This works very reliably. The entire work 
cycle, including tests, takes only 14 
seconds. This is equivalent to the time we 
needed on the former system. However, 
there is no need to change the adapter," 
the technician describes the process. For 
new product developments these new 
features are taken into account at an 
early stage. The test points on the PCBs 
are arranged in such a way that the 
voltage supply can be carried out from 
the bottom and the programming and 

function test from the top. 

Higher test coverage and lower 
costs 
For the head of the production planning 
department, the trends in electronic 
assemblies speak for the increased use 
of flying probe tests. At ifm the 
connection between function tests and 
programming is to be further extended 
and included in the development and 

test planning from the very beginning.  
Adapter manufacturing and 
conversion, on the other hand, is to be 
reduced to complex PCB’s. “The 
assemblies are getting smaller and 
smaller and contain more and more
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