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Experimental

In this work we will describe one case, belonging to the
automotive airbag device portfolio, fabricated in 0.16um
Bipolar, CMOS and DMOS (BCD) process. The customer
claimed a wrong reading on some registers thet failure
signature could not be replicatetl ATE retestThe part was

passed to application team that verif@mewrong reading
from several registers immediately after tteadingof one
specific flip-flop SYS CTL, but thesecondreadings werever
correct(Figurel). This consideratiofinally suggeste@ time

dependent anomalous behaviour that might be detected by a

customized transition scan pattern.

For this reason, we started a full characterization of the failure
varying the position of the capture pulse in the production
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transition delay pattern. The value T, representing the distance Fig. 3: At room temperataure, less loops are needed for failing
between the raising edges of launch and capture pulses, released as the launch and capture distance decreases.

in production is 40ns. The schematization of this experiment is
shown in Figure and has been carriemlit with Teseda TWB

lab tester.
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Fig. 2. Schematization of the experiment consisting in the

adjustment of the launch and capture distance.

The outcome of this characterization, performed at room
temperature, was the following: for bringing the part to fail was
necessary to loop several times the pattern, but the general |
observed trend was the need of less loops when launch and

capture pulseare tightened; this behavior is confirmed along

multiple runs, but run over run, the part was progressively more
ready to fail (Figure 3). The same characterization conducted

on a good part has not revealed any failure.

Once the failing condition has been reached, the failing vectors
have been collected for running a diagnosis and address a
candidate failing interconnection. The diagnosis has finally
addressed one interconnection located in proximity of the
specific flipflop that was influencing the wrong readings

observed by the customer.

Fig. 4: DLS spot obtained with 1mW laser power at 1320nm
wavelength on the candidate failing interconnection.



Looping the customized transition scan pattern with T=20ns for
about 15 minutes at hot temperature, the part was showing a
more stable failing behavior, but it still had a failpass
transition the temperature dropped.

In these conditions the part has been submitted to DLS analysis
with particular focus on the interconnection addressed by the
diagnosis. For this analysis we have used Meridian IV with a
laser power of about 1mW at 1320nm wavelength. An
anomalous spot hasbeen obtained on the candidate
interconnection, in correspondence of the transition-asl

of the device, with T=20ns.

The dotted shape of the spot testifies to the intermittency of the
failing behavior, even at high temperatures (Figure 4).

It is necessary to spégithat in the same condition¥Vith
T=20ns and hot temperature, a reference part was not failing
even when the pattern was looping for a long time.

Fig. 5: Bright anomaly observed during laser inspection in
correspondence of the anomalous DLS spot.

A further laser inspection with about 40mW of laser power has
finally shown a bright anomaly in correspondence of the spot
(Figure 5). The physical analysis in that point has shown a wide
residue mainly composed of Nitrogen and Oxygen deposited on
top of awell-formed polysilicon layer before the silicon nitride
spacers formation (Figure 6).
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Fig. 6: TEM lamella on the bright anomaly has shown a wide
residue containing Nitrogen and Oxygen on top of a-well
formed polysilicon layer.

Conclusions

This work has described the possibility to adjust the launch and
capture pulses in the transition delay pattern to improve the
failure detection in FA environment famarginal failures,
typically the ones that initially are not confirmed after ATE
retest but claimed as fail by the custoniBne approach has
been demonstrated on one test case, making it possible to match
the failure observed by the customer.
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