HrEA Y AEY o] 7] &3] 2] A21d A25(2022d 64)
Journal of the Semiconductor & Display Technology, Vol. 21, No. 2. June 2022.

Fls AN E 9|5t Wafer Packing Box X2 XX 35}

enzE"

2o gty

Wafer Packing Box for Vibration Suppression Material Optimization

Jae-Hoon Yoon', Jang-Wook Hur” and Il-Hwan Yi''

“"Department of Mechanical Engineering, Kumoh National Institute of Technology

ABSTRACT

Recently, the demand for semiconductors is expanded to various industries, and the use of high-quality and high-

performance chips is increasing. With the trend, the diameter magnification and high integration of the semiconductor

wafers are mandatory. As a result, there is a growing demand for the productivity improvement and the surface

precision. There have been many studies on the stabilization of the wafer manufacturing processes in order to satisfy

those specifications. Many complaints have been appealed by the wafer buyers that there are many unacceptable

wafers with surface defects and foreign material adhesion which are caused by the vibrations during transportation.

This study intends to derive the material improvement of the packing box of the wafers to suppress the vibrations of

the box, and eventually to reduce the surface defects and the foreign material adhesion. The result shows that optimal

material can substantially decrease the vibration of the packing box.

Key Words : Semiconductor Wafer, Wafer Packaging Box, Design Alteration, Vibration Suppression,

Improvement
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Table 1. Natural frequencies from computer simulation
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Table 4. Natural frequencies of alteration #2(ABS)

045451 Max Natural frequencies [Hz] .
Diff

040401 Mode Original alteration #2 ' [:Irze]n o
T [PP] [ABS]
02555 It 1.58 2.24 0.66 1
0202 2nd 2.09 2.95 0.86 1
01515 3rd 2.39 3.39 1.07
0101
0.050501
0 Min Table 5. Natural frequencies of alteration #3(PE)
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Fig. 8. Mode shapes of the system.

3. QrXSE MA JHM

3709 & AES oAs] 913t o27bA] SetaE
AFZE A EG ol mdo Aestn a3t dolste]
2ol s A8k AF Mg Qv Fi7
A AHLE Table 29} ZHon, & 5%9] RS g
A8kl

Aol JGFL Fi 7B 2 99le HAT Fol7)
o] o] H%O}— Young’s Modulus, Density @} 7-2 2
B EAS 7|Z0R X% of] mukE EAjstsith Botom/
Top®] 7|3 A&l PP oA BRa XHE WAt A1 B
glold F& wf Zt2te] Aol whet af %#7} ol
A% 3|97} H=x] 2 Table 360 LFEMYQ L, AEQ] 2
717} 37F B AAEE 52 Fig 9~129] YERQich

Table 2. Material and Property information

. Young’s modulus Density
Material
[Gpa] [g/cm3]
PP (Base) 1.0 0.9
PC 59 1.3
ABS 2.0 12
PE 0.6 12
Rubber 0.0075 1.5
Table 3. Natural frequencies of alteration #1(PC)
Natural frequencies [Hz] .
— - Difference
Mode Original alteration #1 [Hz]
[PP] [PC]
It 1.58 3.82 224 1
2nd 2.09 5.01 292 1
3ud 2.39 5.72 333 1
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Natural frequencies [Hz]

Mode Original alteration #3 Dlﬁg enee
[PP] [PE] [Hz]
Ist 1.58 123 035 |
2nd 2.09 1.62 047 |
3rd 239 1.86 053 |

Table 6. Natural frequencies of alteration #4(Rubber)
Natural frequencies [Hz]

Mode Original alteration #4 Dlﬁ':lr:nce
[PP] [Rubber] [Hz]
I 1.58 0.13 145 |
2nd 2.09 0.18 191 |
3 2.39 0.20 219 |
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Fig. 9. Vibration magnitudes of the original(PP) Material

and the alteration #1(PC) Material.
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Fig. 10. Vibration magnitudes of the original(PP) Material
and the alteration #2(ABS) Material.
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Fig. 11. Vibration magnitudes of the original(PP) Material

and the alteration #3(PE) Material.
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A Young’s Modulus7} 5.9GPa¢l PCAA|E 14%’5}‘5\%
o 1st3rd -5 A547F B2.83Hz Z71E 11, Fig 99
2ol JME A7= 683% aAES I 4= vk F9
A Young’s Modulus7} 20GPagl ABSAAE 28514 =™

18 A= g4 084Hz 2711, A% =27]= Fig 10
af go] oF 41.6% Aol SRIEUTE AR A=
Young’s Modulus7} 0.6GPaQIPEA S A-&3}A =W 114
AF4t it 045Hz 7H2E A0 1%59) 37) = Fig 113}
2ol oF 300% F7FE & 4= ok uixete R A8t
A= Young’s Modulus7} 0.0075GPa¢] Rubbero|n] E-AJ A

2R oty B4 Autg = Hi 1.85Hz 14 AZ47} s
Hol ol Q) x|uk Fig, 129} Zo] X%9] A7]1= 9%67% 2
18 & 4 ek
4. Zdut Y nE
g oA A W Fa AES FRHoR

AN E Q7 HE-S EY 5 U= RALE =
Zoltk A7} H+= Frequency 4 & of| ABottom¥} Top2] A
& W3 kS Whgstls u Fig 133 o] R A 7oAl

18 A= 37} 735k ARE ZL Q752 EAJ

S u,
wet 74 EE E7hEE AL BRI 4 ook oleje
gjgr Hg Z]L% 71-_/]\_/\]71 —’F 9 Arl 7FAo| oF

Vibration Magnitudes
30088}
RUBBER
250602
PE

PP (Base)
1 ABS pC

o 2 4 § 10 [Hz]

20002

LS0E02

LO0EDR

500602

000840

Fig. 13. Vibration magnitudes of the original(PP) Material
and the alteration #1~4(PC,ABS,PE,RUBBER) Material.

5.2 B

12inch Wafer Packing Boxol|A] EA &= & 2152 3HzU
of A Fubg: 8IS S50, Packing Boxo] 1
AAIE 913l Botto/Top2] AEE WA= HAtE A
Eaigck Qdolnl Anke eokshy ofgjel ik

1) A|H(Surface)ol| 4] QA= Z50] Packing Box UH-2
Ageo] doyle= A2 A Fupet] Foolm, Wafer
wapo] Zelelo] Ay

2) 82 52 Box LH—‘:,'—QJBottom/Topil]- Carton Box7} =
Aloll Zgshe Ao|BR o] ZF& £0]7] 213l Bottom/
Topell 57lo] &= s H&st= 2o 7MY At
Holck

3) Bottom/Top 7|2 2=
=712 Aesige
saEe sl -

A o] F 47 24 E

2 PP
W, 23 AR BE 1§ AF47H

o18F 4= gloLt XE o] Fy|= AR EN
o wet =7} = 7hAES golet 4 glgich
4) AL E3)] Botom/Top2] AR= 740 BHE A

271 2% Aol PHYS X 5
OR YA Wt LeHE AS

7} 414 = olof S,

glonk, Azn 45
J—E}Oﬂ x—lzﬂ—?ﬂ- xﬁﬂ

-t

o2

=
fuEel

1. Yun-Ho Shin, Structure Design of a Polishing Machine
for the Improved Surface Quality of the Semiconductor
Wafer, 1~4,2019.

Journal of KSDT Vol. 21, No. 2, 2022



56

Ho
2
ot
Qb
o
Ho

- o|dgh

2. Ro, S. H., “Design Alteration of a Milling Machine to Suppress Vibrations”, Journal of the Semiconductor

Structure for the Improved Stability”, Journal of the
Korean Society of Manufacturing Process Engineers,
Vol. 5, pp. 72-78, 2006.

. Ro, S. H., and Park, Y. R., “Stability Design of a Laser
Cutter for the Strengthened Glass”, Journal of the
Semiconductor & Display Technology, Vol. 14, No. 1,
pp. 19-25,2015.

. Yi, I. H, and Ro, S. H., “Structural Design of an Ingot
Grower of the Semiconductor Wafer for the Stability
Improvement”, Journal of the Semiconductor & Display
Technology, Vol. 16, No. 1, pp. 14-39, 2017.

. Shin, H. B,, and Ro, S. H., “Design Alterations of a
Squaring & Grinding Machine for the Solar Cell Wafer

BhER|E| 2 Z o] 7|458k1A) A1 AR, 2022

& Display Technology, Vol. 16, No. 3, pp. 25~30, 2017.

. Jae-Woo An, Optimum Design of a Eco-Friendly Servo

Press for the Improved Pressing Accuracy, 13~47, 2010.

. Moon-Hyung Lee, Structural Design of Universal

Cylindrical Grinder for the Improved Stability, 2~28,
2008.

. D. J Inman, Wiley, Chichester, U.K., Vibration and

Control., 2006.

2420120224 59 279, AJAFel: 20229 64 209,
AREAH L2022 69 23




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


