Claims

[Claim1]Adefectdetectiondevice, whichis confi guredtodetect
a defect formed in a coating layer in a workpiece, the workpiece
comprisingavariabledensitylayerhavingavariab ledensitypattern
derivedfromasemiconductormanufacturingprocess andthecoating
layer, which covers the variable density pattern of the variable

density layer,
the defect detection device comprising an observat ion

mechanism, the observation mechanism comprising:

anilluminatorconfiguredtoilluminatetheworkp iece;
and

an image pickup device configured to observe an
observation site ofthe workpiece illuminated by th eilluminator,

wherein the coating layer is formed of a single la yerora
plurality of layers comprising two or more layers,

wherein the illuminator comprises a plurality of

light-emitting portions arranged at a predetermined pitch along
a circumferential direction of the illuminator, and illumination
lightemittedfromtheilluminator whichislight otherthanvisible
light, has a wavelength at which an intensity of li ght that is
reflected or scattered from the coating layer to en ter the image
pickupdeviceishigherthananintensityoflight thatisreflected
fromatleastthe variable density layertoentert heimage pickup
device,totherebyreduceinfluenceofthevariable densitypattern

of the variable density layer, and
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wherein the image pickup device is configured to p erform

dark-field observation of observing the observation site of the
workpiece illuminated by the illuminator from above , and enable
detection of a defect formed on a surface or inside the coating
layer.

[Claim2] Adefectdetectiondevice, whichis confi guredtodetect
a defect formed in a coating layer in a workpiece, the workpiece
comprisingavariabledensitylayethavingavariab ledensitypattern
derivedfromasemiconductormanufacturingprocess andthecoating
layer, which covers the variable density pattern of the variable

density layer,
the defect detection device comprising an observat ion

mechanism, the observation mechanism comprising:

anilluminatorconfiguredtoilluminatetheworkp iece;
and

an image pickup device configured to observe an
observation site ofthe workpiece illuminated by th eilluminator,

wherein the coating layer is formed of a single la yerora

plurality of layers comprising two or more layers,

whereinlluminationlightemittedfromthellumi natorwhich
is light other than visible light, has a wavelength at which an
intensity oflightthatisreflected or scattered f romthe coating
layerto entertheimage pickup deviceis higherth ananintensity
oflightthatisreflectedfromatleastthevariab ledensitylayer
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to enter the image pickup device, to thereby reduce
the variable density pattern of the variable densit

wherein the image pickup device is configured to p
dark-field observation of observing the observation
workpiece illuminated by the illuminator and rotate

and enable detection of adefectformed on asurfac

coating layer.

[Claim 3] The defect detection device according to

wherein the coating layer comprises an organic subs

[Claim 4] The defect detection device according any
1 to 3, wherein, of the illumination light from the

illumination light to be observed has a wavelength

less, or a wavelength of 1,000 nm or more.

[Claim 5] The defect detection device according any

1to 4,

wherein the defect of the workpiece has atleasta
an opening or an inclined surface portion, and

wherein the image pickup device is configured to p
observationofenlargingthe defectonanobservati

defect formed in the workpiece.

[Claim 6] The defect detection device according any
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1to 5, wherein the illuminator has an illumination
whichthe workpiece and anillumination axisforma
50°to85°whenaphotographingaxisandtheworkpi

So as to be orthogonal to each other.

[Claim 7] A defect detection method for detecting a
inacoatinglayerinaworkpiece theworkpiececo
density layer having a variable density pattern and
layer, which covers the variable density pattern of
density layer,
the method comprising having the coating layer for
singlelayerorapluralityoflayerscomprisingtw
irradiatingthe workpiece, fromanilluminatorcom
plurality of light-emitting portions arranged at a
pitch along a circumferential direction of the illu
illuminationlight,whichislightotherthanvisib
a wavelength at which an intensity of light that is
scattered from the coating layer to enter an image
ishigherthananintensityoflightthatisreflec
the variable density layer to enter the image picku
therebyobservetheworkpiecebyreducinginfluence

density pattern of the variable density layer, and

performing dark-field observation of observing

observation site of the workpiece illuminated by th

fromabove, and enabling detection of adefectform

82

direction in
nangle of from

ecearearranged

defectformed

mprisingavariable

the coating

the variable

med of a
oormorelayers,
prisinga
predetermined
minator, with
lelight,having
reflected or
pickup device
tedfromatleast
p device, to

ofthevariable

the
e illuminator

edonasurface



or inside the coating layer.

[Claim 8] A defect detection method for detecting a
inacoatinglayerinaworkpiece theworkpiececo
density layer having a variable density pattern and
layer, which covers the variable density pattern of
density layer,
the method comprising having the coating layer for
singlelayerorapluralityoflayerscomprisingtw
irradiating the workpiece withillumination light,
light other than visible light, having a wavelength
intensity oflightthatisreflected or scattered f
layer to enter animage pickup device is higher tha
oflightthatisreflectedfromatleastthevariab
toentertheimage pickupdevice, tothereby observ
byreducinginfluenceofthevariabledensitypatte
density layer, and
performing dark-field observation of observing
observation site of the workpiece illuminated by th
and rotated from above, and enabling detection of a

on a surface or inside the coating layer.

[Claim9]Adiebonder,whichisconfiguredtopick
piece serving as a workpiece at a pickup position,

individual piece that has been picked up to a bondi
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and subject the workpiece to bonding at the bonding position,
the die bondercomprisingthe defectdetectiondev iceofany
one of claims 1 to 6, which is arranged at any posi tion from the

pickup position to the bonding position.

[Claim 10] The die bonder according to claim 9, whe rein the die
bonder is configured to perform positioning detecti onatatleast
oneofthepickupposition,thebondingposition,o ranintermediate
stage between the pickup position and the bonding p osition.
[Claim 11] A semiconductor manufacturing method, co mprising an
inspection step using the defect detection method o f claim 7 or
8,andfurthercomprisingatleastanyoneofadic ingstepofcutting
awaferintoanindividual piece oramold sealing step of sealing

a semiconductor chip formed into an individual piec e with resin.
[Claim 12] A semiconductor device manufacturing met hod for
manufacturingasemiconductordevicecomprisingan individualpiece

assembly formed of a plurality of individual pieces ,

the semiconductor device manufacturing method comp rising
subjecting at least any one of a target object comp rising one
individual piece or an assembly of a predetermined number of
individual pieces or another individual piece to be assembled to
thetargetobject,toinspectionthroughuseofthe defectdetection

method of claim 7 or 8.

84



