HC

electronics

FAL ICT, FCT ¢i AOI? Jak chcete vasi osazenou
desku zkontrolovat?

Asi je kazdému jasné, ze vyroba elektroniky neni jednoduchy proces a nestaci
vyrabét bez kontrol a potom jen hotovy vyrobek vyzkouset, jestli spravné funguje.
Mohlo by se také stat, Ze vyrobek sice funguje ale dlouho nevydrzi. Proto se pri
vyrobé elektroniky pouziva frada mezioperacnich kontrol, které nam funkcnost i
spolehlivost zajisti. Tady jsou nékteré z nich:

FAIl = First Article Inspection. Je to kontrola prvniho kusu v zakazce, sérii nebo
projektu. V EMS vyrobé to obvykle znamena detailni prohlidku prvni osazené desky:
* sedisoucastky podle dokumentace?

* nejsou otocené, nechybi, nejsou navic?

* odpovida osazeni pozadavkam zakaznika?

Pouzivaji se méfici pristroje nebo rovnou FAI testery. Jakmile prvni kus projde,
vyroba miZe jet dal FAI je takova pojistka proti tomu, aby se chyba nerozmnoZila do
celé série.

ICT - In-Circuit Testing. Méfeni soucastek na osazené desce. Mame dvé moznosti

ICT Flying Probes — pomoci jehel, které tester postupné pfiklada na rdzna
mista osazené desky, se proméruji elektrické vlastnosti. Tato technologie se hodi jen
pro vétsi série, neni nutny testovaci adaptér, ale je tfeba pripravit program. Neni také
vhodné pro velmi velké série kvili ¢asové naro¢nosti testu. Tato metoda takeé selhava
pfi detekovani zavad vzniklych S§patnym ¢i chybéjicim zapajenim, kdy elektricky
kontakt jesté mame.

ICT s adaptérem - Tady jdou vSechny jehly na desku najednou - rychle,
efektivng, ale...
* hodise hlavné pro velké série protoZe testovaci adaptér byva zatracené drahy
+ Casto je nutné prizplsobit navrh DPS (testovaci body)
* aano, problém se $patnym pajenim zlstava i tady

AOI - Automated Optical Inspection. AOI jsme uz podrobné probirali v blogu ¢. 14, tak
jen rychlé shrnuti:

* vhodné pro mensi az velké série

» skvéle odhali Spatné pajeni, posunuté nebo chybéjici soucastky

* neodhali elektricky vadné soucastky

U nas AOI ¢asto kombinujeme s funkénim testovanim nebo rentgenem aby nam nic
neuteklo.

FCT - Functional Circuit Testing. Jde o elektrické testovani dokoncené elektroniky
obvykle s pomoci testovaciho pripravku a ¢asto spojené i s programovanim
procesorll na desce a simulaci realného provozu. Tato metoda odhali vadné
soucastky ale uz ne ty Spatné zapajené.

ProtoZe zadna z téchto metod neni v odhalovani zavad stoprocentni, nejlepsich
vysledku se da dosahnout jen jejich kombinaci, napiiklad AOI+FCT, nebo AOI+ICT.

Ur¢ité je dobré zminit, Ze velky vyznam mezioperaénich kontrol tkvi v tom, Ze
poskytuji zpétnou vazbu vyrobci, pomahaji odhalovat zavady co nejdiive jejich
vzniku a zabrariuji velkym nakladdim na opravy.

Pokud vas zajima, jak tyto testy kombinujeme v praxi nebo jaky typ kontroly se hodi
praveé pro vas projekt, dejte védét. Radi to s vami probereme.

Pro odborniky dodavame, ze vy3e uvedené informace jsou pro ucely tohoto ¢lanku
¢aste¢né zjednodusené. Jsme si védomi, ze problematika testovani v EMS je
komplexnéjsi.
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FAI ICT, FCT, or AOI? How do you want to inspect
your assembled board?

It is clear to everyone that electronics manufacturing is not a simple process, and it is
not enough to manufacture without inspections and then just test the finished product
to see if it works properly. It could also happen that the product works but does not last
long. That is why a number of inter-operational checks are used in EMS to ensure
functionality and reliability. Here are some of them:

FAI = First Article Inspection. This is an inspection of the first piece in an order, series,
or project. In EMS manufacturing, this usually means a detailed inspection of the first
assembled board:

* Are the components in accordance with the documentation?

* Are they rotated, missing, or extra?

* Does the assembly meet customer requirements?

Measuring instruments or FAI testers are used. Once the first piece passes, production
can continue. FAl is a safeguard against errors spreading throughout the entire series.

ICT = In-Circuit Testing. Measurement of components on the assembled board.

ICT Flying Probes - using needles that the tester gradually applies to various
places on the assembled board, the electrical properties are measured. This technology
is only suitable for larger series, no test adapter is required, but a program must be
prepared. It is also not suitable for very large series due to the time-consuming nature of
the test. This method also fails to detect faults caused by poor or missing soldering,
where electrical contact is still present.

ICT with adapter — Here, all the needles go onto the board at once — quickly,
efficiently, but...

* itis mainly suitable for large series as the test adapter is usually very expensive
* itis often necessary to adapt the PCB design (test points to be added)
* and yes, the problem with poor soldering detection remains here too

AOI - Automated Optical Inspection. We have already discussed AOI in detail in blog
no. 14, so just a quick summary:

* suitable for small to large series

» great at detecting poor soldering, misplaced or missing components

* does not detect electrically defective components

We often combine AOI with functional testing or X-ray to make sure we don't miss
anything.

FCT = Functional Circuit Testing. This is electrical testing of finished electronics, usually
with the aid of a test fixture and often combined with programming the processors on
the board and simulating real operation. This method detects defective components but
not poorly soldered ones.

Since none of these methods is 100% effective in detecting defects, the best results can
only be achieved by combining them, for example AOI+FCT or AOI+ICT.

It is certainly worth mentioning that the great importance of inter-operational checks
lies in the fact that they provide feedback to the manufacturer, help detect defects as
soon as they arise, and prevent high repair costs.

If you are interested in how we combine these tests in practice or what type of check is
suitable for your project, please let us know. We will be happy to discuss it with you.

For experts, we would like to add that the above information has been simplified for the
purposes of this article. We are aware that the issue of testing in EMS is more complex.
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