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Development of Controller for Optimal Beam Scanning in E-Beam Manufacture System

S. J. Lim, C. H. Lee, J. H. Kang (KIMM)

ABSTRACT

The use of electron-beam(E-Beam) manufacture systems provides a means to alleviate optic exposure equipment’s
problems. We designed an E-beam manufacture system with SEM function. Optimal beam scanning is one of the most
important conditions in the performance of E-beam and SEM. The performance of E-beam manufacture system and images
of SEM are a close affinity with each other. Developed E-beam manufacture system consist of the controllers of high voltage,
scanning, optic and high voltage generator.

In this paper, we analyze the condition of steady beam scanning and describe the development of controller for optimal
beam scanning.

Key Words : A x}%] 718 7] (E-Beam Manufacture System), 2} & ] 7 (Scanning Electron Microscope), L4} Ao,
2=70(Scan) Ao, AAF A= Ao, AAR] Ao

1. ME AT A 2AF 213 2. S A dnA
oA HA JFS 4V A HAAW 2hH 2ULS
Bz 2k okl A s Aol AREE 33} AZ 7hg 7l A HA Y 7haE o] F7] AT =
2 =33 AEE 0.2um 9 SAEE 7FAA oA A7 2o, HAH W FAE YelAe AR T
AA 83 AFEHE 0.13um 9 32 Eo 3719 st=dlo]e] kA Azl Ajbgl He
ek 7142 o]l APA HA! oA FH FAF H A TEETe] 9 S-E ZEFoj A of
st7] 9dl X-ray =2 AT T2 u|Psha] o Ela= 8
FLE HAE = Fuld gk o] HdgE 1 2 AFE A du4 e 7S A= AAW
ATH. Ax TFE7IE AAE Oﬂ‘/ﬂﬂ g w7y 7FE7 A HA W FAE sk ATE
2 3] 71 919 date AA o dAHE FAbs) kgt ol RS A3l AA, A rErE A%
FAME BEe HAZEE AASIY fES Ax dvAd S gsiglon, 4, AW HA
A 7bEre Aarge A4, we] Aol Al TAE Aslete 4dS Ao AA,
o wE At 1ot A FeA WA dnA H AA7E B8 HE F4Ss FAssith
I Z2 dEE A AT AR HErlE A
A& (Electron gun), AAFY] %}¢t7](beam blanker), 2. MR JI37(9 M=
<4  #WE(Condenser lens), WE #@=(Object
lens), 271 =YD (Scan coil), ZEl1v]o]¥ 21 MAY Jt37(9l 7 24
(Stigmator), ©]¥ =] (Aperture), Z=FE|°o]*](Stage) 2 AFelA AR AT AlES WA A
2 FAHT. Ae Mz 2 nges wrow xs@oh AU
AR 7hE7dA HA] oz 7hEEy] webA] Az JFEE sy fEiAE ﬁx}
A= AAE HAA o] o2 ZAS|oF 3+ AnA S ¢AHoR st ool gt} HAW 7}
gl o] A AR dAnAeA HH FdEs B F F71719] FAL8AE AAFE, AR AR, S

154



Q==

o o
o
i o2 BN
o ofN
o

£ o> o o2
T
1o

2

ox
&
]ILI rJ
i)
2o
%

Aist7] 11 A7)
@aﬁﬂ:% Aol mAg W
gl A71% Aojsim,
FAEE AN FAL A7
Aol dig Azsh A% A
Alofstel Alwe] werEs A
A7) AF Aue
AgA Aol Feo] 7]
1 e A4 Fhgrle PEE

f
2

Mr 2y off

e oz [o

N
ox [

)
rr
¢
ha

2
X

N = &
Mool fof 2 @ U o
20, @ o o U 2

G
-
D

N
>
el

ol
o
K
g
52

s
fl

e

ot S
ml

2
Ky}

=
T

Al 01,

)
T

ool off 2L [N ol & oz ol
[
o

Ot 1 1o & o

Moy

Electron Gun

Blanking Plate Blanking Plate

7 Condenser lens

/

Condenser lens 7

]

Objective lens
Detection Coil Detection Coil

Stigmater Coil

ElRme

Sample

Fig. 1 Structure of electron beam manufacturing system
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Fig. 2 The structure of condenser lens and object lens
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Fig. 3 Beam controller
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Fig. 4 Diagram for beam controller

ulA e Iy

]
ks
ES
-

0
R
o)

st

Ea
=

7}

ol o
H

A4

+H

5]

0 - 30 KV 7MA] ZFo] 7}%

pi
L

LAY T

=
~
!
|
0
-t
~
op
Jo
~
- o
M o
[\
— B
o B
<X
K =
=
ol
o
KM 3!
ﬁ HL N
@
™
W
o|
Y
! e
o)
7 o
0
5
o
= =
T o
X 3]
o =
%0 =
Efu ~
G
=R
3 MH
= du rdl
2w M
& "o
© H

)

SR

3L

AA &9

EIEEEEE

g
1z

=
o .-
&z
ox
o}
© M
w2
i
i
B
ol m];
L
o3 mh
=0
?xL
-
gl =
o g
=0
B X
S
T o
o =
R
R
M Nd
o T~
RO
o '
R
=2
T
M XM
o &
o B
q B T
_%HMJ
X9
9N
NN e
=
4r x
vart B
LR
)A
=

156



4 B2

B AT ARFA Ay AEE A% @
MAe 5 A3 gov dAe 9YL A
A4 @rge Fo FAsgon vl ARE @
2 5 Atk

A, AR AN Srhe Aue P4
= A0 Y Fake 2Ae A4 AvgelA Luhe
Qge mr] AT W FA 2 AH B

AR, AN QPR FAE AsAE b
270 AL W A A SAE 2T
Ar}. olg 98l sbw xde) WHdl uY A5
W OFAE 98 GpERE 242 AMsel £
stel 283 & Q= %3 97 Aol 7)ol
Aol 27w qlu.

LA, AR S8 24 A A2E
N 131497, pp 4-7, 2005.

2. W. M. Moreau, “Semiconductor lithography”, Plenum
publishing corporation, 1988.

3. diAAEAn G| HEA T, FAREAAR G,
pp 1-48, 1976.

4. JAF, BAE, o1ZE, A TrETle] A7
P2 8hs] F7| 8kt 3], 055406, 2005.

5. G. R. Brewer, “Electron-Beam Technology in
Microelectronic Fabrication”, Academic press, pp 60-
213, 1980

6. J. . Goldstein and D. E. Newbury, “Scanning Electron
Microscopy and X-Ray Microanalysis”, Plenum press,
pp 21- 270. 1992.

157




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Text39: 154
	Text40: 155
	Text41: 156
	Text42: 157


