Generally speaking, there are not many cases of insufficient solder and solder short in BGA soldering, but it is not impossible.
The excessive CTE gap between the BGA carrier board and the circuit board, the edge of the BGA carrier board is upturned, forming a smile-like curve;and the board is too long due to TAL (Time Above Liquids), The temperature difference between the upper and lower of the reflow oven is too large, and the two-phase interaction forms a circuit board to bend down, causing a so-called crying curve (cry down).
If such a crying and smile curve is severely deformed, short-circuit and solder skip of the BGA will be formed at the same time, but it is usually the case that both of them occur at the same time.
Other possible reasons for BGA solder skip are:
The solder pad or the BGA solder ball is oxidized.
PCBA or BGAs with improper moisture resistance
solder paste expired.
Insufficient solder paste.
The temperature profile is poorly set, and the air temperature is measured at the empty weld. In addition, when the temperature rises too fast, it is more likely to cause the above-mentioned problems of crying and smiling faces.
Design issues. For example, Via-in-pad (through-hole in the pad) will cause a decrease in solder paste, which may also cause the solder ball to be hollow and blow up the solder ball.§
Head in Pillow. This phenomenon often occurs when the BGA carrier board or the printed circuit board is deformed by reflow. When the solder paste is melted, the solder balls of the BGA are not in contact with the solder paste. When cooling, the BGA carrier board and the circuit are cooled. The deformation of the plate is reduced and the solder balls fall back into contact with the already cured solder paste.
The general analysis of BGA solder skip methods is nothing more than the following:
1. Check the BGA solder balls by microscope. Generally, you can only see the outermost row of solder balls. Even if you use fiber optics, you can only check the outermost three rows at most, and the more you look inside, the less clear you are.
2.X-Ray check (3D scan is best). It is easy to check the short circuit
3. Red Dye Penetration. This is a destructive test. It is not necessary to use it. You can see the place where the fracture and the empty weld are made, but you need to be careful and experienced.
4. Cross section. This method is also a destructive test, and it is more labor-intensive than the red test, which is to specifically enlarge a certain area.
