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Fig. 7. Latch insertion in GIF.

Fig. 5. Insertion of SOL.
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COMPARISON OFDFT TECHNIQUES FOR ASMALL 2-STAGE ADDER

only thesetfunction. GFPs are not controllable from the cir&@iipri-
mary inputs (PIs); hence, to make them controllablex@r gate con-
trolled by T C, an external PI signal, can be inserted in the completion
feedback paths to provide additional TPs. This allows the ATPG pro-
gram to easily probe and control these paths. The probabilitghbar
@Ooccurring at the output of the insertgdr gate is equal, thus sim-
L : . . TABLE Il
plifying fault propagation. To illustrate, let us consider one stage of an-,,oarison oFDFT TECHNIQUES FOR A4 4 DUAL-RAIL FULL-WORD
NCL pipeline, as shown in Fig. 4. Note that this is an extremely simpli- PIPELINED MULTIPLIER
Ped system used only to demonstrate the concept. The GFP is broken
by inserting arxor gate controlled byl C, which is set ta@®@Oduring
functional mode, and controlled by the tester during testing mode.
While controllability of the feedback nets is enhanced, undetected
faults still occur on nets that are blocked from being observable at a
primary output (PO). Making these nets POs themselves would im-
prove observability, but would also lead to several undesirable effects,
including increase in cost for adding PO pins and long wire connectiopipelines is preserved and is, therefore, good for small stand-alone NCL
leading to signal integrity problems. A tree of balana&gks consoli- designs. On the other hand, the disadvantage of the approach is that in
dating the unobservable (UO) nets to a single PO is added as demlarge NCL circuits, the size of the balancedr tree can grow at an
strated in Fig. 4. Theseor gates do not affect functionality; however,exponential rate with the increasing number of faults b&agged as
careful design considerations should be taken since adding gates Wi. This adds sigtacantly to the cost of the logic.
change the electrical strengths of the original nets. As NCL designs can be embedded in synchronous-based SoCs, an
This approach assumes that ATPG models for the NCL primitivafcient test methodology would be to integrate the control of asyn-
gates are purely combinational, representing onlystitunction. The chronous modules with the synchronous ones [7], [8]. SOLs can be
advantage of this approach is that the asynchronous nature of the NiZided at nets whose faults @agged as UO. The advantage is that



