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Dési vas pouzdra BGA?

Tak to tedy nemusi. MoZna vas to prekvapi, ale spravné osadit, zapajet a zkontrolovat
pouzdra BGA neni azZ tak tézké. Je tfeba ale dodrzet par pravidel a mit to spravné
vybaveni.

BGA obvody (z anglického Ball Grid Array) jsou sou¢astky s vyvody ve formé
cinovych kuli¢ek jen na spodni strané pouzdra. Vyrobci tak dostanou spoustu vyvodu
na relativné malou plochu a pFitom si udrzi rozumné rozestupy. Tak jasné, ze na
zapajené vyvody neni vidét, ale na to mame techniku.

Dobry vysledek zac¢ina ale uz u navrhu plo$ného spoje. Drzte se datasheetu. Kazda
odchylka mdize vést k velkym potiZzim. Prokov (via) v plo$ce? Ano, ale je vyplnény a
prekryty vodivou vrstvou. Otevieny prokov by zplsobil, Ze roztaveny cin ho vyplni a k
zapajeni plosky viibec nemusi dojit. A to nechcete. Doporuc¢ujeme také vodivé vrstvy
v celém plos$ném spoji navrhovat rovhomérné, abychom zabranili prihybu desky pfi
pajeni. Takovy prlhyb je spolehlivy trha¢ jesté nevychladlych spojii na BGA obvodu,
protoze ten se pfi ohiati neprohne.

A na jednu véc vas jesté musime upozornit. Nechtéjte po vyrobci elektroniky, aby vam
osadil BGA pouzdro jinou technologii, nez pro kterou je vyrobeno. Divili byste se, ale
porad se o to nékdo pokousi. RoHS BGA budeme pajet vidy bezolovnaté a naopak.
Jinak bychom mohli BGA bud' zni¢it nebo vytvofrit naprosto nedefinovanou slitinu
pajky ve spoji, ktera ma ke spolehlivosti hodné daleko.

V jednom z pfedchozich dilt blogu jsme se zabyvali fiducial znaékami na DPS. BGA
obvody si zaslouzi mit také svoje, i kdyZ ploSny spoj je uz tfeba ma. Zamérovaci
znacky pro BGA se umistuji blizko obvodu a pomahaji zpfesnit jeho osazeni
automatem.

BGA pouzdra pied osazenim musi byt vysusena, pokud to jejich MSL Groveri
vyzaduje. Ur¢ité se o tom ujistéte, tyhle sou¢astky nebyvaji levné a nechcete je pfi
pajeni znitit. Pokud je obdrzime v baleni, které pozadovanym podminkam skladovani
nevyhovuje, tak je urdité pred pajenim vysusime. To si ohlidame sami.

Osazovaci automaty si s BGA obvody hravé poradi. Vétsinou je pfed osazenim
zespodu zkontroluji kamerou, aby je potom mohly osadit na spravné misto a spravné
natocené. Nékteré automaty nas jesté pred osazenim upozorni, kdyz se jim kuli¢ka na
obvodu nezda.

Tak, mame osazeno a jdeme na pajeni. Potfebujeme dobrou reflow pec nebo pec pro
pajeni v parach, abychom poskytli BGA pouzdru dostatek tepla a umoznili tak
dokonalé zapajeni. Je jasné, ze toho tepla potiebuje velké pouzdro mnohem vic, nez to
malé. Pfi pajeni BGA dochazi v jedné chvili k jejich poklesu, ktery nam na spravné
zapajeni ukaze. To miizeme zahlédnout ale jen pfi pajeni na opravarenském zafizeni,
pfi pajeni v lince nas podrzi spravné nastaveny profil.

Na zapajenych BGA obvodech toho moc nevidime. MiZeme se podivat z boku a par
spojl zahlédnout, ale to nam samoziejmé nestacdi. Nejvét$im pomocnikem pFi
kontrole zapajeni BGA obvodu je rentgen. Vidime na ném zkraty i nezapajené nebo
Spatné zapajené spoje, pripadné i Spatné osazeni.

Kontrolou zapajeni starost o BGA obvody ale nekon¢i. Nékdy osazené desky jesté
&istime v automatickych myékach, aby mezi vyvody obvodu nezlstaly zbytky
tavidla. Pod ¢isté BGA obvody je také mozné aplikovat underfill. V podstaté jde o
vyplnéni prostoru pod BGA vhodnym materialem, které zlepsi mechanické vlastnosti
zapajené sestavy a zvysi jeji odolnost proti vihkosti.

Kdyz se na to jde od zac¢atku spravné, osadit a zapajet BGA se da docela snadno.
Nevite si jeSté s né¢im rady? Nevahejte se zeptat.
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Are you afraid of BGA packages?

Well, you don't have to be. It may surprise you, but properly mounting, soldering,
and checking BGA packages is not that difficult. However, you need to follow a few
rules and have the right equipment.

BGA (Ball Grid Array) circuits are components with pins in the form of solder balls
only on the bottom of the package. This allows manufacturers to fit a large number
of pins into a relatively small area while maintaining reasonable spacing. Of course,
the soldered pins are not visible, but that's what technology is for.

However, a good result starts with the design of the PCB. Stick to the datasheet.
Any deviation can lead to major problems. A via in a pad? Yes, but it must be filled
and plated.

We also recommend designing the conductive layers throughout the PCB evenly
to prevent the board from warping during soldering. Such warping is a reliable way
to break connections on solder joints that have not yet cooled down.

And there is one more thing we need to point out. Do not ask the EMS company to
mount the BGA package using a technology other than the one for which it is
designed. We will always solder RoHS BGAs with lead-free solder and vice versa.
Otherwise, we could either destroy the BGA or create a completely undefined solder
alloy in the joint, which is far from reliable one.

In one of the previous blog posts, we discussed fiducial marks on PCBs. BGA circuits
also deserve to have their own, even if the PCB already has them. Fiducials for BGAs
are placed close to the circuit and help to make its placement more accurate.

BGA packages must be dried before placement if their MSL level requires it. Be sure
to check this, as these components are often not cheap and you don't want to
destroy them during soldering. If we receive them in packaging that does not meet
the required storage conditions, we will definitely dry them before soldering.
Placement machines can easily handle BGA circuits. They usually check them
underneath with a camera before placement so that they can then be placed in the
correct position and correctly oriented. Some machines warn us before placement if
the ball on the circuit does not look right.

So, we have placed the components and are ready to solder. We need a good reflow
oven or vapor phase soldering machine to provide the BGA package with enough
heat for a perfect soldering. It is clear that a large package needs much more heat
than a small one. When soldering BGAs, they drop at one point, which shows us that
they are soldered correctly. However, we can only see this when soldering on rework
station, when soldering on a line, a correctly set profile will keep us on track.

We can't see much on soldered BGA circuits. We can look from the side and see a few
connections, but that's not enough, of course. The biggest help in checking BGA
circuit soldering is an X-ray. It allows us to see short circuits, unsoldered or poorly
soldered joints, and even poor placement.

However, checking the soldering is not the end of the care required for BGA circuits.
Sometimes we clean PCBAs in automatic cleaning machines to remove any flux
residue between the BGA pins. It is also possible to apply underfill to BGA circuits.
This basically involves filling the space under the BGA with a suitable material that
improves the mechanical properties of the soldered assembly and increases its
resistance to moisture.

When done correctly from the start, mounting and soldering BGAs is quite easy. Still
not sure about something? Don't hesitate to ask.
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