BGA Open Circuit / Open Joint

Open joints under BGA packages can be caused through a number of reasons.
These include:
Insufficient time above liquidus temperature during reflow
Insufficient reflow temperature to melt the solder paste
Lack of tacky flux / paste placed on the ball or pad prior to rework
Warping, or lack of co-planarity, between board and device separating the
pad from the solder ball
Manufacturing or re-balling defect in solder ball production resulting in
solder balls that are too small

Open joints can be seen in the x-ray image because the solder ball does not
reflow parallel to the board surface leaving the terminations suspended above
the pad surface. The variation and characteristic ball shape of an open joint,
especially at an oblique view, are often very clearly seen compared against
the good joints under the device — as the above typical example images
show. The x-ray image on the right is of a PBGA at an oblique angle view. It
shows the paste and solder balls as discrete objects for the two open joints
compared with smooth single objects for the rest of the connections, which
are good joints.

Note: Open joints, such as those seen in the image on the right, can often
cause intermittent problems such as ‘working when the Engineer presses
down on the device with their finger!” This is because downward pressure on
the device allows contact between the ball and the pad making an electrical
connection but not a reflowed joint.




