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[57] ABSTRACT

A method of inspecting defective manufactured units
and determining for any selected combination of defect
categories the respective probable number of units
having only a defect in each category of the selected
combination of categories, and also the yield loss due
to the selected combination of categories. The defect
categories are arranged in an ordered sequence. Each
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FUNCTIONALLY TESTING A PLURALITY OF MANUFACTURED UNITS AND
DETERMIKING WHICK OF SAID UNITS 1S DEFECTIVE,

INSPECTING EACH OF SAID DEFECTIVE UNITS FOR THE PRESENCE
OF A DEFECT IN EACH SUCCESSIVE ONE OF AN ORDERED SEQUENCE OF
DEFECT CATEGORIES WHILE OMITTING THE FURTHER INSPECTION OF ANY
DEFECTIVE UNIT WHEN 1T 1S DETERMINED TO HAVE A PARTICULAR DEFECT,
SAID SEQUENCE BEING ORDERED SO TRAT THE METHOD OF INSPECTION FOR
ANY ONE DEFECT CATEGORY IS NOT SO DESTRUCTIVE OF THE UNITASTO
PREVENT THE SUBSEQUENT INSPECTION OF THE UNIT FOR THE PRESENCE OF
DEFECTS IN OME OR MORE OTHER CATEGORIES,

COUNTING FOR EACH DEFECT CATEGORY i IN THE SELECTED
COMBINATION OF DEFECT CATEGORIES AND FOR ALL DEFECT CATEGORIES r <1
PRIOR THERETO IN THE ORDERED SEQUENCE THE RESPECTIVE NUMBERS n;
-| AND . UNITS FOUND BY INSPECTION TO HAVE A DEFECT IN-CATEGORY
i AMD EACH OF SAID CATEGORIES r,

i

unit of a sample of the manufactured units is inspected
for the presence of a defect in each successive one of
the ordered sequence of defect categories. As soon as it
is determined that an inspected unit has a defect in a
particular category, all further inspection of the unit is
omitted and the unit is not inspected for the presence
of defects in the subsequent categories of the sequence.
From the resulting data there is determined for the
selected combination of defect categories the respec-
tive probable number of units having only a defect in
each category of the selected combination of catego-
ries and no defect in other categories. There is also
determined for the selected combination of categories
of defects the yield increase that may be expected by a
change in the manufacturing process to eliminate the
manufacture of any units having defects in the selected
combination of categories. A manufacturing method
utilizing this inspection method and the yield determi-
nations is also disclosed.
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The file of this unexamined application may be inspected and
copies thereof may be purchased (849 O.G. 1221, Apr. 9,
1968).
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CALCULATING FOR THE SELECTED COMBINATION OF DEFECT CAT—
EGORIES THE RESPECTIVE PROBABLE NUMBER Ny OF UNITS HAVING ONLY
A DEFECT 1§ EACH CATEGORY OF THE SELECTED COMBINATION OF CATE—
GORIES AND NO DEFECTS IN OTHER CATEGORIES, IN ACCORDANCE WITH THE

EQUATION: . . 0
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+ WHERE -

K=TOTAL NUMBER OF DEFECT CATEGORIES

T-TOTAL NUMBER OF UNITS

G NUNBER OF G0OD UNITS

r,i+ ORDINAL NUMBERS OF DEFECT CATEGORIES IN THE ORDERED
SEQUENCE OF DEFECT CATEGORIES

n;-KUNBER OF UNITS FOUND BY [NSPECTIOH TO HAVE A
DEFECT IN THE 1T CATEGORY

7+ SET OF ORDIRAL NUMBERS OF THOSE DEFECT
CATEGORIES OF A SELECTED COMBINATION OF
DEFECT CATEGORIES

e {i IF A DEFECT IK THE iTH CATEGORY 1S PRESENT,

OMITTED OTHERWISE .
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FUNCTIONALLY TESTING A PLURALITY OF MANUFACTURED UNITS AND
DETERMINING WHICH OF SAID UNITS IS DEFECTIVE,

INSPECTING EACH OF SAID DEFECTIVE UNITS FOR THE PRESENCE
OF A DEFECT IN EACH SUCCESSIVE ONE OF AN ORDERED SEQUENCE OF
DEFECT CATEGORIES WHILE OMITTING THE FURTHER INSPECTION OF ANY
DEFECTIVE UNIT WHEN IT IS DETERMINED TO HAVE A PARTICULAR DEFECT,
SAID SEQUENCE BEING ORDERED SO THAT THE METHOD OF INSPECTION FOR
ANY ONE DEFECT CATEGORY IS NOT SO DESTRUCTIVE OF THE UNIT AS T0
PREVENT THE SUBSEQUENT INSPECTION OF THE UNIT FOR THE PRESENCE OF
DEFECTS IN ONE OR MORE OTHER CATEGORIES,

COUNTING FOR EACH DEFECT CATEGORY i [N THE SELECTED
COMBINATION OF DEFECT CATEGORIES AND FOR ALL DEFECT CATEGORIES r <1
PRIOR THERETO IN THE ORDERED SEQUENCE THE RESPECTIVE NUMBERS n;
AND n, UNITS FOUND BY INSPECTION TO HAVE A DEFECT IN CATEGORY
i AND EACH OF SAID CATEGORIES r,

FIG. 1A
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CALCULATING FOR THE SELECTED COMBINATION OF DEFECT CAT—
EGORIES THE RESPECTIVE PROBABLE NUMBER N7 OF UNITS HAVING ONLY
A DEFECT IN EACH CATEGORY OF THE SELECTED COMBINATION OF CATE—

GORIES AND NO DEFECTS IN OTHER CATEGORIES, IN ACCORDANCE WITH THE
EQUATION:
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* WHERE:

K=TOTAL NUMBER OF DEFECT CATEGORIES
T=TOTAL NUMBER OF UNITS
6= NUMBER OF 600D UNITS

r,i= ORDINAL NUMBERS OF DEFECT CATEGORIES IN THE ORDERED
SEQUENCE OF DEFEGT CATEGORIES

nj=NUMBER OF UNITS FOUND BY INSPECTION TO HAVE A
DEFECT IN THE iTH CATEGORY

L= SET OF ORDINAL NUMBERS OF THOSE DEFECT

CATEGORIES OF A SELECTED COMBINATION OF
DEFECT CATEGORIES

ri= Ji IF A DEFECT IN THE iTH CATEGORY IS PRESENT,
OMITTED OTHERWISE .

FIG. 1B



