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Problem: Systematic leakage in wafer-level test structures and packaged devices causing significant yield loss

BACKGROUND RESULTS

+ Gate leakage in discrete test structure transistors at center of wafer Electrical

¢+ Problem existed across muItipIe lots + Wafer center discrete transistors consistently failed > 1 mA gate current at 3.3 V (~nA nominal)

+ Packaged die from wafer center positions (as shown in schematic) also indicated leakage-type

+ Die failures also indicated a wafer center failure trend only after packaging failures that ranged from pA to mA
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+ Although absolute failing current varied, characteristic shape of IV curve emerged
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+ Technique applied to both wafers and packaged die
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CONCLUSIONS and directional signals

The cause of the leakage in both the test structures and packaged parts was found to be charge-induced damage from a high-velocity DI water spray nozzle
within the chemical mechanical planarization tool. Thanks to Kira Fishgrab for backside

processing, Robert Jarecki and John

_ _ DiGregorio for their technical discussions ,
¢+ The charge-induced damage manifested itself as breakdown behaviors (BOX defects and suspected gate oxide defects) between the high potential Paiboon Tangyunyong for his technical

surface of the wafer and the grounded backside. It is believed that the directional TIVA signals were due to gate oxide defects. advice, and to Alex Pimentel for the FIB

¢ During this step, the spray nozzle is positioned at the wafer center during a high-speed rotational rinse.

cross-sectional work.
The characterization of the IV sweeps and TIVA imaging trends enabled quick identification of another process generating charge-induced damage post

fab. Quick resolution of the issue mitigated another significant yield loss.
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