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Abstract — This paper describes the method for
determining control limits for electronic products in
terms of their low-frequency noise level.
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I. INTRODUCTION

When controlling the electronic equipment products
(EEP) by the low-frequency noise the acceptability
evaluation is made based on the set of random
parameters analysis and their comparison with
predefined or established tolerance range. Therefore, the
main objective at the control initial stage is determining
the limits.

1. BASIC PART

In general, the tolerance range for product informative
parameter, input and output control, can be written as
follows [1]:

y-KA<y<y+A, )
where y - informative parameter; y- informative

parameter normalized value A- informative parameter
permitted deviation; k - range skewness ratio.

In this case, if informative parameter meets the
condition (1), the product is considered acceptable,
otherwise — not acceptable.

For the most accurate range tolerance evaluation we
have to consider the impact of all factors arising during
the control process, such as measurement errors,
physical and chemical processes and features of the
products internal structure, external impacts, etc.
Upon EEP control operations by low-frequency noise
level, the informative parameter may be presented by

noise voltage mean square value U? [2]. Then, consider
the basic characteristics that affect the tolerance range

evaluation to determine the control limits, as shown in
Fig. 1.
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Fig. 1. Control limits parameters
Control informative parametery >, obtained based on
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measuring operations, is a random value affected by bias
error § and random error o .

Control limits may be determined based on the
following formula:

UZ =au? , (2
where a - control ratio; y? - informative parameter
normalized value.
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where n - number of measurement U 2 for electronic

equipment product.

During input and output control operations the
probability exists of informative parameter values
evaluation non-compliance upon the second study. To
eliminate this defect, control limits tolerance range is

additionally introduced (—AUZ,, AU?,).
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Thus, the tolerance range of acceptable products may
be written as follows:

—LH—kA—éSLTf+aSU7§_n+A+§,
Using the condition (2), as well as specified above

tolerance range the control limits by low-frequency
noise may be written as follows:

UZ+o<alUZ +8)+A—AU’. 3)

I11. CONCLUSION

Thus, determination of control limits by the formula
(3), makes it possible to increase the probability of
assigning the acceptable products of “acceptable” result,
but this in turn is accompanied by an increase in the
probability of assigning the acceptable products of “not
acceptable” result, the specified defect at the present
stage of development and production process cost
reduction is not significant.
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