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Failure Analysis of BGA Test Socket Pins
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Abstract BGA test sockets failed earlier than the expected life-time due to abnormal signal delay, shown
especially at the low temperature (-50°C). Analysis of failed sockets was conducted by EDX, AES, and XRD.
A SnO layer contaminated with C was found to form on the surface of socket pins. The formation of SnO layer
was attributed to the repeated Sn transfer from BGA balls to pin surface and instant oxidation of fresh Sn.
As a result, contact resistance increased, inducing signal delay. Abnormal signal delay at the low temperature
was attributed to the increasing resistivity of Sn oxide with decreasing temperature, as manifested by the

resistance measurement of SnQOs.
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Table 1. Typical test resistance values of failed pins

Pin No. R.T.(Q) L.T.(Q)
1 0.356 0.571
2 0.541 0.555
3 0.523 0.551
4 1.785 4.380
5 0.503 3.453
6 0.590 0.626
7 0.518 0.621
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Fig. 1. SEM micrographs of a socket pins : (a) overall appearance,
(b) top view (before tests), and (c) top view (after tests).
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Spectrum 1
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Element wt.% at.%
CK 11.67 24.57
Ni K 2.61 1.12
Cu K 13.61 5.42
Sn L 10.39 2.21
Au M 17.93 2.30
Pb M 3.30 0.40
O 40.48 63.97
Totals 100.00
Fig. 2. EDX surface analysis results for socket pins : (a) before, and (b) after tests.
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Fig. 3. AES depth profiles of socket pins :
after tests.
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4. XRD patterns of tested socket pins.
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Fig. 5. Changes in hardness of Sn-0.3Ag-0.7Cu solder as a
function of temperature.
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Fig. 6. AES depth profiles of Sn thin film after annealing at
200°C for 3hrs : (a) 5nm, (b) 10 nm, and (c) 20 nm.
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