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Abstract on this information, statistical correlation modeRRF; =

Several existing methodologies have leveraged the correlRF performance as a function of the non-RF performances of a
tion between the non-RF and the RF performances of a circuiievice. Subsequently, for every new device in production, only
in order to predict the latter from the former and, thus, reducehe non-RF performances are explicity measured, while the
test cost. While this form of specication test compactiorRF performances are predicted through the learned correlation
eliminates the need for expensive RF measurements, it alsmdels. A pass/fail decision is made by comparing the mea-
comes at the cost of reduced test accuracy, since the retainsgred non-RF performances and the predicted RF performances
non-RF measurements and pertinent correlation models do niat their speci cations. Thus, an RF ATE is needed only for
always suf ce for adequately predicting the omitted RF meaeharacterizing the small number of devices in the training set
surements. To alleviate this problem, we develop a methodoloyt is not necessary during production testing.
that estimates the con dence in the obtained test outcome. Unfortunately, while correlation-based specication test
Subsequently, devices for which this con dence is insuf cierdompaction promises great test cost reduction, the incurred
are retested through the complete speci cation test suite. Asst error prevents it from reaching the level of Defective
we demonstrate on production test data from a zero-IF dowrRarts per Million parts shipped (DPM) typically sought by
converter fabricated at IBM, the proposed method outperformiadustry. Even when very elaborate models are used to learn
previous defect Itering and guard banding methods and enthe correlation between non-RF and RF performances, such
ables a more ef cient exploration of the tradeoff between tesrror is bound to exist. Indeed, partly due to the limited size of

accuracy and number of retested devices. the training set, which may not re ect accurately the statistics
of the entire production, and partly due to the fact that the
1. Introduction non-RF performances may not re ect the complete information

spectrum of the RF performances, elimination of this test error

The current industry practice in testing analog/RF integratelg very unlikely. Instead, viability of this approach hinges upon
circuits relies on explicitly measuring all the performances ofccepting the fact that the performances predicted through
each fabricated device and comparing them to the speci catidRe correlation models will not always yield correct pass/fail
limits. However, as the costs associated with this speci catiofl€cisions and focusing on pinpointing the mispredicted devices.
testing approach have been continuously escalating, a greatTo this end, providing a con dence level indication along
incentive to reduce this burden by eliminating potentiallywith the predicted RF performances could go a long way.
redundant measurements has surfaced. This holds particuldAgvices for which this condence level is low can then
true for RF circuits because the cost of pertinent Automatic TeBg identi ed and discarded at the expense of possible yield
Equipment (ATE) is signi cantly higher than that of their low- l0Ss. Alternatively, these devices can be retested through the
frequency mixed-signal counterparts. Such discrepancy has re-
sulted in an intensi ed interest towards developing methods for
accurately testing RF devices without explicitly measuring their
RF performances. The underlying principle is to approximate
these RF performances through correlation models based solely
on non-RF performances (i.e. digital, DC, low-frequency),
which can be explicitly measured through less expensive ATE.
In essence, these non-RF to RF performance correlation models
enable a form of speci cation test compaction and, ultimately,
result in signi cant test cost reduction.

The framework of non-RF to RF correlation-based speci-
cation test compaction is depicted in Fig. 1. The learning
phase relies on a training set of devices, on which both

the non-RF performance®NRF;, i = 1:::s, and the RF
performanceskF;,j =1 :::t, are explicitly measured. Based Fig. 1. Non-RF to RF Correlation-Based Testing
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