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WL RS BTl L O SR T RS U IR

TR HEWE, B LR 2.1,

22 2.1 5T 3 R

Fs | BIAEE BT A F5 | BRAEE Lipikdc
Electron Beam Exposure Electron-beam
Electron Beam Lithography Laser Light
Charged Particle Beam Optical Element
Electron Beam Drawing Ultraviolet Light
Pattern Data Spatial Light
Electron Gun EUV
| okt Second'ar?/ Electrons 6 e Optical ?ath
Proximity Effect Charged Particle Beam
Magnetic Field High Resolution
Pattern Formation High Precision
Vacuum Chamber Transparent Substrate
Alignment Mark Conductive Layer
Scanning Electron Microscope Photoresist Layer
Gate Electrode
Charged-particle Beam Exposure Carbon Atoms
Charged Particle Beam Lithography Fluorine Atom
Charged Particle Beam Drawing Single Bond
Charged Particle Beam Writing Halogen Atom
Optical Axis Oxygen Atom
Charged-particle-beam Microlithography General Formula
2 T BT Magnetic Field 7 AJEF Electron-beam
Projection Lens Electronic Devices
Proximity Effect High Sensitivity
Aperture Array Resin Component
Electron Gun Dry Etching
Ion Beam
Vacuum Chamber
Mask Pattern Repeating Unit
Electron Beam Exposure Actinic Ray or Radiation
Charged Particle Beam Organic Solvent
Electron Beam Lithography General Formula
Circuit Pattern Pattern Formation
Conductive Layer Sensitivity Resolution
3 e FR A Pattern Data g AR SHEUR Active Light Sensitive or Radiation
1 Gate Electrode TR i Patterning Process
Wiring Pattern Carbon Atoms
Alignment Mark Base Resin
Active Region Dry Etching
Photoresist Layer Aqueous Alkali
Photosensitive Resin
Hard Mask
Electronic Devices Acid Generator
Electronic Circuit Patterning Process
Electron Beam Lithography Structural Unit
4 Conductive Pattern Saturated Hydrocarbon
T T Phhotosensitive Resin 9 ﬁiﬂﬁié’ﬁ Following FOI’]Tllfla
Semiconductor Substrate & Aqueous Alkali

Wiring Pattern
Metal Layer
Base Material
Charged Particle Beam

Photoresist Layer
Carbon Atoms
Electron-beam
Repeating Unit
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Secondary Electrons Heat Resistance
Magnetic Field Base Resin
Electron Emission Photosensitive Resin
Protective Film Electronic Devices
Semiconductor Substrate PR
Conductive Layer THE
Electron Beam Exposure LT
Charged Particle Beam FERR
Fine Pattern FAL AR
Gate Electrode e
5 T Pattern Formation 10 HoAth HAE R
Metal Oxide 210N
Mask Blank HRE
Silicon Oxide ey st
Electronic Circuit Tl B R
Energy Beam e I
JEZIIR
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#E - >HFAROCZRE SAHIE - >HFROCZIR B ) =W kiR 2 H AR
M, FRAE 1997 SR G PUE I K . VOS-FOSA1 CFETICEetE - >H, FUHE A CRT
BoREE - >HFEIINTACE - > o B & 1AL EE - >§ I o 3 - >3 5%
D, VO5-FOSATA (HFIudefl - >, RS M CRT Bonds - > 71
INT/R A - > FE M BRI - >4 B 7R - > FIRRHIESS - >HLIF 30,
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Manual Codes vs. Priority Years (earliest)
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G06-G18 00 00?0009 D DD QDD (1]
L04-C05 00600600 0 0 ® (7 B0 B3] (1)
L04-C06 1 00066000600 DD D DD (2]
U11-C04D 0 0 0000 00d®oOoo0 o 0 (75 60} (2]
U11-CO4E1 1 Q [TI1) 15 G )7 NO i
U11-CO4F1 o ® D000 0dJ 2
U11-C04G1 QO O (1] O < (1]
VO5-FO5A1 1 (1) (2} 0@@ 06 00 3
VO5-FOSA7A - Q Qo 0 @W@ (TR 93 135 154 132 129 Lo (1)
vos-Foses ] 0009900602009 o
V05-F08C1 o Qo 0O @ @ ® 200 75 171 145 194 T3
Bl 2888|828 5[F|2|)8|s|8|8|a2|E|E5[B[E|2[=|22F]|2]2
SR RN BN RN | Ro | RN [N RN ] ROUR | RSN RO TR TN 2 |R|E|R|&E|8|2|8|&|&|8|8|&|&| =8
11 -CO4E1 1 a 1 1 g |15 | B 4 5] 4 14 |16 | 16 | 353 | 47 | 56 | 67 |71 |50 |28 |57 |66 |82 |73 47 |69 |47 64 (64| 3 | 1
U11-CO4F1 2 2 4 | 17 12| 2
U11-CO4G1 0 a 0 2 |77 |74 | 59 | 38 |57 | 52 | 37 |54 | 40 | 66 | 44 | V4 | 55 |61 (34 |24 17 (13|21 |13 |6 |11 |6 | 4 110
05-FO5A1 1 0 2 5 |94 35 | 4 5 10 7 32 152 73|26 | 5 (5|0 |1 |0 |2|3|1|0|D
WOS-FOSATA 0 u] 2 9 | 62 119 [143 (130 | 79 | 67 | 93 101|599 |51 |29 (458 |57 |45 (35 (14 |1 | O
W05-FOSE3 1] a 1 3 15 | 52 | 38 1 4 3 7 10 | 18 8 59 | 98 1251 76 |50 |70 (10688 &1 113115/56 |33 |1 | O
W05-FOBC1 0 a 2 8 96 (121 135 124 B84 | B5 | 97 145 89 | 57 3?]34 47 |44 (282015 |0 | O
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K21 EER/FIRBEAAR

Fs FIAYE FIAHEEX TRHE

Semiconductors And Electronic Circuitry -> Semiconductor materials and processing ->
Substrate processing for semiconductor device manufacture -> Lithography (photo-,

1 U11-C04F1 . . . 6653

beam-, etc.), masks, techniques, exposure and alignment -> Electron beam lithography for

semiconductor mftr. -> Apparatus and method for electron beam lithography

Electric Components -> Valves, discharge tubes and CRTs -> Tubes for
2 V05-F08C1 ) ) _ . . . . 2920
processing/examining objects -> Equipment function -> Recording, storage -> Lithography

Electric Components -> Valves, discharge tubes and CRTs -> Tubes for
3 VO05-FOSATA processing/examining objects -> Tubes and devices for processing -> Using beams -> 2874
Characterised by beam type -> Electron beam

Electric Components -> Valves, discharge tubes and CRTs -> Tubes for
4 VO05-FOSA1 processing/examining objects -> Tubes and devices for processing -> Using beams -> With 1851
focused beam

Electric Components -> Valves, discharge tubes and CRTs -> Tubes for
5 VO05-FO5E3 processing/examining objects -> Tubes and devices for processing -> Novel details of 1508
processing devices -> Device details

Semiconductors And Electronic Circuitry -> Semiconductor materials and processing ->
Substrate processing for semiconductor device manufacture -> Lithography (photo-,

6 U11-C04D ] . . . 1309

beam-, etc.), masks, techniques, exposure and alignment -> Masking techniques for

microlithography

Printing, Coating, Photographic -> Photographic materials and processes -> Photographic
7 G06-G18 processing agents and steps [others] -> Image formation by exposure to ionising radiation, 1207
light etc.

Polymers, Plastics -> Polymer applications -> (Electro)photography, laboratory, optical
g Ny [othf:r'] -> Other plilotogr‘ap.hic materials, proc#sses [e?gc. (film) support'; 'binders] -> ‘ 1041
Compositions for making printing plates or electrical devices* -> Compositions for making

electrical devices

Semiconductors And Electronic Circuitry -> Semiconductor materials and processing ->
Substrate processing for semiconductor device manufacture -> Lithography (photo-,

9 U11-C04E1 . R . 1017

beam-, etc.), masks, techniques, exposure and alignment -> Photolithography for

semiconductor mffr. -> Apparatus and method for photolithography

10 LO4-CO6 Refractories, Glass, Ceramics -> Semiconductors [general] -> Semiconductor processing 1005
[general] -> Semiconductor processing - patterning techniques [general]

1 LO4-CO5 Refractories, Glass, Ceramics -> Semiconductors [general] -> Semiconductor processing 999
[general] -> Semiconductor processing - masking and resist materials

Printing, Coating, Photographic -> Photographic materials and processes -> Radiation
12 G06-FO3D sensitive systems [others] -> Polymeric radiation sensitive systems -> Radiation-sensitive 955
composition containing polymeric additives

Polymers, Plastics -> Polymer applications -> Electrical engineering [others] -> Circuit
13 Al12-E07C . L - . 952
components -> Semiconductor devices, integrated circuits; resistors

Semiconductors And Electronic Circuitry -> Semiconductor materials and processing ->
Substrate processing for semiconductor device manufacture -> Lithography (photo-,
14 Ul1-C04Gl1 . . . 949
beam-, etc.), masks, techniques, exposure and alignment -> Ion beam lithography for

semiconductor mfr. -> Apparatus and method for ion beam lithography

15 G06-D03 Printing, Coating, Photographic -> Photographic materials and processes -> Photographic 944

applications [other] -> Direct electron recording
3.5 o i B X 7 A

LR B AU S IXAE — R B RN EOR BRI, HAR TR
HZFEARLF MR ZHIEEK, G 65%, TEZFASIE LI HikEE,
i ] A U PR T A B E 5 [ B R 5 Y
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E AL . B, a0l 23%A1 20%; EFREIEHEL BN, X —E R
JE BB R E R RARE: G WNEA], J Ed B A X E T
G

3 3o ) e 28 S MR A2 Rt ORI, AR B R S R/ X
UG & EE 65%,  TAE 23 T B S B IX R EL ] B A S B 39%,  EUI R %, 1B
TEHA BT HAZIBART A 2 FTHARRN . 113 E A ERIGFAE R, 3HXH
MEEOBEARBANZ TEA . W T E, @R, SEARRAKRTHA
e, U R E AR E R 6 2 AR AR K

& EoMEH sE K
I:Fli% 2% 1% 1%

2%

m KA
EclizR 5%

B 3.1 B FREHBEARERRBEMERR MK . AFFER XX

4 LRIHFEN DT
4.1 FEBFANTHES T

B RE NA0AT A2ER  HT LT RO Z R S R H L R
B, ik FEERIEN, (ENESEZAHEG . PP IR, i
B J5 1L R ZOG I B R R3S N0 AT, W RL T ARAE L SROG B AR Stk i) 3 2
KM FZIRE R FIRECE AT S H 04T, A5 R SURHER AT 15 4 AL ]
4.1 fors
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NIKON CORP
HITACHI LTD
FUIITSU LTD e (70

| 997
922

TOSHIBA KK maaasssssssssssssssssss 558
CANON KK s 400
INT BUSINESS MACHINES CORP meesssssssss 305
FUII FILM CORP oo 283

NEC CORP meessssssss 776

LTHARFA

SUMITOMO o 275
JEOL CO LTD s 261
SAMSUNG ELECTRONICS CO LTD s 239
SONY CORP s, 214
NUFLARE TECHNOLOGY INC s 207
SHINETSU CHEM IND CO LTD e 201

0 200 400 600 800 1000 1200

LHIERE (W)
4.1 BT RAZIBAREHEEHIFA

JERE (NIKON) #AEFIFAR 997 MiFsH—, HEEMN 9.2%. LHE=E
HE2 5% R H AL (HITACHD A LHHAR 9224, HEER 8.51%. HiAH=
[f& 138 (FUNTSU) A LRIEA 620 4, HEEM 5.72%. HELRT 15 (5
TN L F] 5758 4>, (R E ] 53.14%.

4.2 TEHE AR B

ST LT RO ZIBR EERE N L RECR &S, M TR E
HABNEF ARG ARIENZS, RN T fFEHIE NS EE LR REH, W
ST AR ER M HH UL IR B EE .

B 4.2 BoR THTFHOCZHEAR IR 15 4% FIBON T LR 16K 30 L
K. i iz BT A 1, IBM. & il (FUJITSUD. HASZ (HITACHD.
RZ (TOSHIBA) #BJ& T EZ AUt 78 LA LG . Jorr, IBM 7E 1996 4E-
2007 2 E HE R L RAX L, TR R, i (FUJITSU)
75 1990 4E-1997 4E (A H1iE T KEM LR, HIZL (HITACHD JZ7E 1990 4E-2005 4F
WA TR R, TR R BRI R E RS R g AR KA A

LRI Z e HE (NIKON) M 1985 SEA FF U HIELRI, 1E 1996 i
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A UG K E FIZAIR LR, 78 1999 SER i s, A 127 01, MJE1E 2007 £4£-2009 4 3F — AN H ) G /D Eig

Patent Assignees vs. Priority Years(earliest)

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 201 2013 2015

ADVANTEST KK 0000000000V 000600000
CANON KK 00000000000000Q000000Q000000000
FUI FILM CORP 00 0 00 0000000000000000Q

HITACHI LTD 000000000000 0EEER] @@@@ VOQPOO0ODVDO0O0O
INTBUSINESSMACHINESCORP{ @ @ @ @ 0 0 D 0000000000V 00000DRDDDDOO0DOOO00O600O0
JEOL CO LTD 0000 00000@@@00@ DVDOO60DVDDPDPDOOGOOOO

NEC CORP 1 0 0000000000000 00 0GaERO
NIKON CORP 1 00 000®H®

NUFLARE TECHNOLOGY INC 1

FUJITSU LD 000006@@@0000@@ o5 000000@%@0000000

0000V OOOOO

SAMSUNG ELECTRONICS CO LTD (1] 2} 0000000000000 00DOQOHOO
SHINETSU CHEM IND CO LTD 0 0O 00 0000000000 OADO®O
SONY CORP 000000000000000QQ0o0o00 o0 00

SUMITOMO - 9 0060000000000000@000@@@@

TOSHBA K] 0 ooma@oo0000@®®@@®WQ@@@®®0©00@@ 00

4.2 BT HROCZIBAR L EE HFA HiFH &S
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4.3 FEBAFAFEARXTL

= B NBARKE BG4 # kT 3 i AR S BRSO AT x L A b,
BT & R N HIEARAT R, AT 200 & HHE NI R AR R e seig . 18 4.3 R 7T
HOCZIFEAR AT 15 24 LRI EZE AR LK

AILAE H AUL1-CO4F1 (CGESARMI 7 FLEK - > SARBRLATIN T - > 34k
E GG - >6Z] O, BORS), M, HoAR, BOURXME - >d 7
A FARMIE - > T AROCZI R BT 2 S AT AU SR 5T
R A R, JLHZJEHE (NIKON). Hir (HITACHD Fi'g 13 (FUJITSUD.

Hrr, JERE (NIKON) I&7E VO5-FOSAT (HL-FIeasf ->i®, % f CRT
BIRAS - >HTE RN AR - > AR AL BE - > B B3R - > F SR AR
JGHD. VO5-FOSATA (HLTIoasfl - >, JOBE M CRT BoR4s - >H 7 E 1N
T/RA - >HFEMBE R - > BT - >HFHREHES - >HF ) Al
VO05-FO8C1 CHESMF - >, A FI CRT oRds - >H T ERIN LA E - >
FINRE - >0k, A - > REAEAR AR T RENEHR. HarfE L
AR B LS B AR B

RPN T 2> FHE AT RO T AR 1 .
F 4.1 BT HORZIBARAR B HLEIR

HEBIH

TR

HEEL R

e

BT ARMR R

TOPPAN PRINTING

JEOL

NIKON

FUJI FILM

HITACHI

DNP

NUFLARE

ASML

SUMITOMO

APPLIED MATTER

ADVANTEST

SHINETSU CHEM

ETEC SYSTEMS

MAPPER

TOKYO ELEC

KLA

4k, FUJITSU LTD. TOSHIBA. CANNO KK. IBM. NEC. SAMSUNG.

SONY. HYNIX. MITSUBISHI . TSMC. MATSUSHITA DENKI. JSR &/, ]
A [ et FH G 22 3 ' AT HEL - DRI 1) AR SR i 3 72 ol ) 7= il i 3
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Patent Assignees vs. Manual Codes

A12-E07CA12-L02B2G06-D03 GOB-F03D GO6-G18 L04-C05 L04-CO6 U11-CO4D11-CO4EU11-CO4FU11-CO4GVO5-FO5AT05-F 05ADAOS-F 05EV/05-F08CT
ADVANTEST KK 1 (7) (1) (1] (5] - (7] D 7] @ 53) 103 ® 07
CANON KK 1 @ ® (9] (1) ® (1) D Q Q Q ¢ 156) 132 0]
FUJI FILM CORP D D g © © 1 63} D D o (6] (7} (6] ®
Fursuto - ® 0 @ ®  © @ @ 0 © O g 9 é o é
HITACHI LTD 1 D (%] D @ ® D D 7] 55 ] D @ &
INT BUSINESS MACHINES CORP Q 51 59 56 D Q 2] o 2 ® ] ()
JEOL CO LTD 1 (1} 7] ) ® (6] 0 %) 103 ® 13
NEC CORP | (6] (3] D (2] 50 (5] 55 D (7] (3] D (8]
NIKON CORP 1 (3] (3] @ D (3] 59 g g @ é @ @
NUFLARE TECHNOLOGY INC 1 (3] (2] (1) (2] o ® (6] 17 D D D 51
SAMSUNG ELECTRONICS CO LTDA %) ® (3] 0 0 (6] (53] D D & (3] 2D D D 53]
SHINETSU CHEM IND CO LTD 1 ® ® 13 O L4 53 (5] %) D D (3] ) ® ®
SONY CORP () () 7] (2] ® (1) ® @ D 12 ® D D (2} D
SUMITOMO 1 122 g 9 O© © © o () o o ® o © 9
ToswBAKK] D @ @ O © O @ @ o é @ & @ o D

4.3 BT HOCZIBR BRI EE R EAEART
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4.4 FEHFNEGIESTT

HIE N B AR 2 A 20 B3l NG AR B R (R 1 DUgEAT X LA i, 5 UK I
HE N AR AL =X BT RE ) B SCRF D EERIBER IR a5 B4, &
4.4 RANE LHRHERTET 30 T 50 MEAHFIE NS 1ER L5 K.

MBI EF B A K LR SRR

F—/51EEYF, HiL (HITACHD. RENESAS #1 SHINETSU CHEM IND
NEAEE P EERZ N . i HSL (HITACHD FlfEfRE (CANON) A1EM
R ERY, 2EENEEKE.

% - AE{EE T, APPLIED MATERIAL 2 &EE&1EZ L, 5 4 MHIHE
a1

Ib4h, HYNIX. TAIWAN SEMICONDUCT &5 2 ] (1) % | # & A sr F i (1
5 HAMNU A EAE
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F T

9.

JSRCORP (62)

J/SPNETSU CHEMIND CO . 201)

((OKI ELECTRICIND COLLTD (40)

MICRON TECHNOLOGY INC (43)
e
INST MICROELECTRONK.. (45)
9999,
'SEIO EPSON CORP (37)

2)
)

(FONKPHIUPS ELECTR.. (53))
TCTNTEGRATED CIRGUT
ELECTRONICS _TELECO...(42)
9 %
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1. EBFS. US8933425

LR #K: Apparatus for performing aberration correction in electron beam
lithography system, has internal electrode and exterior electrode to which internal
voltage level and external voltage level are set respectively

HFKHAN: BEAVIS CF; BEVISCF

A B AN : KLA TENCOR TECHNOLOGIES CORP (KLAT-C); KLA
TENCOR CORP (KLAT-C)

HiEH: 2011/11/2

FE: NOVELTY - The apparatus (300) has internal electrode (302) which is
configured to surround dynamic pattern generator (DPG) (112). The internal electrode
is provided with flat surface in plane of DPG. An exterior electrode (304) is provided
around the internal electrode. The exterior electrode is provided with flat surface in
plane of DPG. The internal voltage level is set to the internal electrode and the external
voltage level is set to the exterior electrode. The internal electrode is arranged centering
on the optical axis.

USE - Apparatus for performing aberration correction in electron beam
lithography system such as reflective-mode electron beam lithography system and
transparent-mode electron beam lithography system.

ADVANTAGE - Since the internal voltage level voltage level and external voltage

level are set to internal electrode and exterior electrode respectively, the curvature of
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image surface in electron beam lithography system can be corrected efficiently.

2. BFIS: US9023588
EH]4FK: Composition for forming resist underlayer film used as hard mask
in manufacture of semiconductor device, contains hydrolyzable organosilane
HEFERHAN: NAKAJIIMAM; KANNO'Y; SHIBAYAMA W
LR A: NISSAN CHEM IND LTD (NISC-C); NISSAN CHEM IND LTD
(NISC-C); NISSAN CHEM IND LTD (NISC-C); NISSAN CHEM IND LTD (NISC-
0)
HiEH: 2010/2/19
ME: NOVELTY - A resist underlayer film composition contains hydrolyzable
organosilane (I).
USE - Composition is used for forming resist underlayer used as hard mask in
manufacture of semiconductor device (both claimed).
ADVANTAGE - The resist underlayer formed using the composition has high

etching rate, surface-modification ability, adhesiveness and dry etching-proof property.

3. HAIS: US8488106

LR 4ZFR: Method for driving movable body during exposure process using
projection exposure apparatus used for manufacture of e.g. LCD device, involves
obtaining detection signal by irradiating measurement beam on diffraction grating

LR KRB A: SHIBAZAKIY; OKUTOMI A; HIRANO K

LRI A: NIKON CORP (NIKR-C)

HIEH: 2009/12/28

FE: NOVELTY - The method involves driving a movable body based on a
synthesized signal of two detection signals, which are passed through a high pass filter

(H-fc) and a low pass filter (L-fc) having a cut off frequency same as the high pass filter.
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One of'the detection signals corresponding to a position of the movable body is obtained
by receiving a return beam of a measurement beam via an optical member provided on
the movable body. The other detection signal is obtained by irradiating another
measurement beam on a diffraction grating provided on a measurement plane parallel
to a predetermined plane.

USE - Method for driving a movable body along a predetermined plane during an
exposure process using an exposure apparatus (claimed) i.e. projection exposure
apparatus, used for transferring a circuit pattern onto a glass substrate and a silicon
wafer during manufacture of a micro device such as electron device e.g. semiconductor
device such as LCD device. Can also be used for the exposure apparatus such as optical
exposure apparatus, extreme UV (EUV) exposure apparatus, X-ray exposure apparatus
and electron beam exposure apparatus, used for transferring an LCD device pattern onto
a rectangular glass plate for producing an organic electroluminescent (OEL) display, a
thin-film magnetic head, an imaging device such as charge coupled device, a micro
machine and a DNA chip.

ADVANTAGE - The method linearly drives the movable body at a constant speed
quickly and with high precision with respect to an energy beam, thus ensuring to form
a pattern on an object with high precision and improving overlay accuracy while

ensuring that a high integrated device can be produced with better productivity.

4. EFS: US8786829
+ R & F: Exposure apparatus e.g. scanning stepper for manufacturing
semiconductor device, has controller that measures position of wafer table (WTB)
based on measurement values of encoder heads located outside liquid immersion area
EFMEHN: KANAYAY; KANATANIY; YUHO K
EFMA: NIKON CORP (NIKR-C)
HEH: 2008/5/13

22



RN EREIR 2016 =M

$#ZE. NOVELTY - The apparatus has a liquid supply device that supplies liquid
on the surface of the wafer mounted on the WTB which moves along a predetermined
plane. A pattern generation device irradiates an energy beam on the wafer through an
optical system to form pattern on the wafer. A wafer interferometer system has several
encoder heads (60A-60D) placed on the surface of the WTB. A controller measures
position of the WTB based on the measurement values of the encoder heads
(60A,60B,60D) located outside a liquid immersion area formed by the liquid.

USE - Exposure apparatus e.g. scanning stepper and stepper for manufacturing
semiconductor device. Can also be used in manufacturing of LCD, organic
electroluminescent (EL) display, thin-film magnetic head, imaging device such as
charge coupled device (CCD), micromachine, DNA chip and transferring of LCD
pattern onto rectangular glass plate, transferring of circuit pattern onto glass plate or
silicon wafer for producing mask or reticle used in light exposure apparatus, extreme
UV (EUV) exposure apparatus, X-ray exposure apparatus, electron-beam exposure
apparatus.

ADVANTAGE - The highly precise and stable measurement of positional
information of the WTB within XY-plane is measured using the encoder head which is

outside the liquid immersion area.

5. &H5: US8017296
EH]4FK: Organic spin coatable coating composition, useful for e.g. imaging
photoresists, comprises polymer comprising fused aromatic rings e.g. pyrene in
backbone of polymer and aliphatic moiety e.g. alkylene in backbone of polymer
% F] &K B AN: HOULIHAN F; ABDALLAH D; RAHMAN M D;
MCKENZIE D; ZHANG R; TIMKO A G; KIM W; LU P; ALREN JI. T; DEIBIDEU
A; EM. DALRIL R; JANG R; KIM U; PEURANSISEU H; PING-HEONG R;

RAHMAN M; TIMKO A; LU PH
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LR AN: AZELECTRONIC MATERIALS USA CORP (AZEL-Non-standard)

HEH: 2007/5/22

$E: NOVELTY - Organic spin coatable antireflective coating composition (I)
comprises a polymer comprising at least one unit with three or more fused aromatic
rings in the backbone of the polymer and at least one unit with an aliphatic moiety in
the backbone of the polymer.

USE - (I) is useful for manufacturing a microelectronic device (claimed). (I) is
useful for imaging photoresists, and etching the substrate e.g. silicon, copper coated
silicon wafer, copper, aluminum, polymeric resins, silicon dioxide, metals, silicon
nitride, tantalum, polysilicon, ceramics, aluminum/copper mixtures, and gallium
arsenide, for use in semiconductor industry. (I) is used to form a layer beneath an
essentially etch resistant antireflective coating layer. (I) is useful in nanoimprinting and
e-beam lithography.

ADVANTAGE - (I) enables a good image transfer from the photoresist to the
substrate, and also reduces reflections and enhances pattern transfer. There is
substantially no intermixing between the antireflective coating and the film coated
above it. (I) has good solution stability and forms films with good coating quality. (I)
has high carbon content, which allows for a high resolution image with high aspect ratio.
(D) is capable of crosslinking, such that the coating becomes insoluble in the solvent of
the material coated above it. (I) provides significant improvement in lithographic

performance of the photoresist. (I) provides better substrate etch masking.

6. EFI5: UST772575
R 4 F: Particle beam lithography method for semiconductor device
manufacture, involves partially exposing cell pattern to particle beam so as to

selectively project portion of cell pattern on substrate

% F &% B AN: YOSHIDA K; MITSUHASHI T, MATSUSHITA S;
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FUJIMURA A

LR M AN: CADENCE DESIGN SYSTEMS INC (CADE-C); D2S INC
(DTWO-Non-standard)

HIEH: 2006/11/21

FE: NOVELTY - A cell pattern is selected from a stencil mask. The selected
cell pattern is partially exposed to a particle beam so as to selectively project a portion
of the cell pattern on a substrate.

USE - Method for particle beam lithography method such as electron beam (EB)
lithography, optical laser lithography, and X-ray beam lithography (all claimed) for
semiconductor device manufacture.

ADVANTAGE - Reduces electron beam (EB) writing time largely by optimally
utilizing cell projection (CP) capability. Enables a large number of cell patterns on a
chip drawn by CP with a limited number of cell patterns on a stencil mask and hence

enables a large throughput improvements using CP capability.

7. BFS. US8362450

% | 42 # :  Electron beam drift correction method for semiconductor
microlithography, by periodically correcting drift, and correcting whenever value of
interference factor exceeds predetermined level

LTHKHAN: LIZUKA O; HATTORIK; HATTORIS; OSAMU I; GIYOSIH

LRI A: NUFLARE TECHNOLOGY INC (NUFL-Non-standard);

HiEH: 2005/7/4

#Z: NOVELTY - The method involves periodically correcting the drift of the
electron beam once per time period while varying the length of the time period. In
addition to the correction per time period, the drift of the electron beam is corrected
irrespective of the elapsed time period, whenever a change occurs in the value of an

interference factor that is greater or equal to a predetermined level. The interference
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factor may be a value of the external air pressure, temperature, magnetic field, vibration,
coolant flow rate or power supply voltage.
USE - For forming a pattern on a workpiece for semiconductor microlithography.
ADVANTAGE - Reduces the number of beam drift correction processes during

interference handling.

8. EFIS: US8248577

HF|&H#R: Lithographic apparatus e.g. immersion lithography apparatus for
use in manufacture of integrated circuits, includes projection system whose final
element has cross-sectional shape in plane parallel to rectilinear substrate

LR KB A: STREEFKERK B; DONDERS S N L; DE GRAAF R F;
HOOGENDAM C A; JANSEN H; LEENDERS M H A; LIEBREGTS P M M;
MERTENS J J S; VAN DER TOORN J C; RIEPEN M; LAMBERTUS D S N;
GRAAF R F D; CHRISTIAAN AH; MARTINUSHAL; MERTENS JJ S M; VAN
DTJGC; VAN DER TOORN J G C; IEPEN M; JENSENH; VANDTIJC; DEG
R F; HOOGENDAMCHRISTIAAN A; STRIVKIRK B

LR A: ASMLNETHERLANDS BV (ASML-C)

FIEH: 2005/5/3

FE: NOVELTY - The apparatus has a projection system to project a patterned
radiation beam onto a rectangular or square target portion (TP) of the rectilinear
substrate mounted on a substrate table. The final element of the projection system has
a cross-sectional shape in a plane parallel to the rectilinear substrate. The cross-
sectional shape is similar to the shape of target portion and has area which is less than
one-and-half times the area of the target portion. The barrier (12) defining a space (10)
containing liquid, is formed between the projection system and substrate.

USE - For immersion lithography apparatus using UV radiation, extreme UV

(EUV) radiation, deep UV (DUV) radiation, electron beam, ion beam in device
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manufacture e.g. for integrated circuit (IC), integrated optical system, guidance and
detection pattern for magnetic domain memory, flat panel display, LCD, and thin-film
magnetic heads. Also suits for imprint lithography apparatus.

ADVANTAGE - Reduces bubble formation and evaporation of the immersion
liquid, while improving the imaging quality and eliminating the overlay errors and

problems with focus control and drying stains by using simple technique.

9. HFIS: US7462848
LR 4Z#: Lithography tool used in electron optical system, has patterned
beam-defining aperture between lenses, to block large number of electrons in laminar
beam
TR KHAN: PARKER N W; PARKER W; PARKER W N
HFMAN: PARKER N W (PARK-Individual); MULTIBEAM SYSTEMS
INC (MULT-Non-standard); TOKYO ELECTRON LTD (TKEL-C)
HiEH: 2003/10/7
#E: NOVELTY - The tool has movable lens below electron source, to form
electron beam from source into substantially laminar electron beam, and stage below
lens, to hold resist coated substrates. Another lens is positioned between movable lens
and stage, to focus laminar beam on substrates. A patterned beam-defining aperture is
provided between lenses, to block large number of electrons in beam and produce non-
circular shaped beam.
USE - Used in electron optical system, e.g. for semiconductor lithography.
ADVANTAGE - The off-axis aberrations in the electron beam are suppressed by
using the lens. The shaped beam is generated without using shaping apertures,
deflectors and lenses. The resist exposure time is reduced and writing throughput is

enhanced.
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10. EFI5: US7776505
LR 4 FK: Polymeric resist, useful in lithographic processes, comprises a
hydroxystyrene component and an adamantyl component
LR AKEHA: GONSALVESKE
£ A M AN : GONSALVES K E (GONS-Individual); UNIV NORTH
CAROLINA (UNCR-C)
HIEH: 2001/11/5
$ E . NOVELTY - Polymeric resist (A) comprises: a hydroxystyrene
component; and an adamantyl component.
USE - The polymeric resists are useful in lithographic processes (claimed),
techniques and applications.
ADVANTAGE - The polymeric resists incorporate photoacid generating groups at
high loading/high concentration, but do not suffer from the phase separation, non-
uniform acid distribution, and non-uniform acid migration problems common among

standard chemically amplified resist.

11. ®H)5: US7177012

LR 4ZHR: Electron beam exposure apparatus for projecting image formed by
beams onto wafer via reduction electron optical system - irradiates collimated electron
beams toward aperture board having arcuated aperture sandwiched between two arcs
having, as centre, axis of reduction electron optical system

HFRBAN: TROOSTK Z; BLEEKER AJ

LR A: ASMLNETHERLANDS BV (ASML-C)

HIEH: 2004/10/18

$E: NOVELTY - An illumination system conditions a beam (110) of radiation.
An array of controllable components (104) produces the pattern of the beams. A beam

splitter (118) divides the intensity of the patterned beam into at least two fractions. A
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projection system (108) projects one fraction of the patterned beam onto the target
portion of a substrate (114). An image sensor (12) inspects the part of the cross-section
of other fraction of the patterned beams.

USE - For use in manufacture of e.g. integrated circuit, flat panel display.

ADVANTAGE - Improves accuracy and quality of an image being produced,
hence enabling reduction of inspection time of patterns after exposure and/or reduction
of amount of re-work. DETAILED DESCRIPTION - An INDEPENDENT CLAIM
is also included for a device manufacturing method. DESCRIPTION OF
DRAWING(S) - The figure shows the arrangement of inspection system of lithographic
apparatus. Image sensor (12) Controllable components (104)  Projection system

(108) Beam (110) Substrate (114) Beam splitter (118)

12. £H)5: US7446474
LHH|4FK: Photocathode for generating electron beam used to e.g. generate
electron pattern on semiconductor wafer or mask, comprises light permeable support,
nitride layer, and alkali halide layer
EFKHAN: MALDONADO JR; MACHUCAFJ; COYLEST
EHFMAN: APPLIED MATERIALS INC (MATE-Non-standard)
FEH: 2002/10/10
FE: NOVELTY - A photocathode comprises a light permeable support having
a light receiving surface and an opposing surface, a Group III nitride layer on the
opposing surface of the support and comprising a Group III element and nitrogen, and
an alkali halide layer on the Group III nitride layer.
USE - For generating an electron beam used to generate an electron pattern on a
workpiece, such as a semiconductor wafer or mask; inspect a workpiece by detecting
electrons emerging or reflected from the workpiece to detect defects, anomalies or

undesirable objects; and irradiate a workpiece, such as a postal envelope, to destroy
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toxic chemicals or harmful microorganisms.

ADVANTAGE - The inventive photocathode can generate a consistent stream of
electrons without deleterious changes during operation. It is capable of generating
electrons with good efficiency and consistent electron emission properties without
degradation of the system optical components. It does not degrade due to oxidation in

the vacuum environment. It is capable of providing good throughput at high resolutions.

13. £H)5: US7872242
LR HFR: Charged particle extractor for lithography mask fabrication, has
different electric field magnitudes in vicinity of apertures of acceleration and other
electrodes, on considering electric field at meniscus in vicinity of plasma electrode
LR KB A: BOSWELLR; SUTHERLAND O
LRI A: UNIV AUSTRALIAN NAT (AUSU-C
FiEH: 2003/10/17
#E: NOVELTY - A plasma electrode (200) has particle source forming a
meniscus in vicinity of its aperture, with substantial electric field at the meniscus. An
electric filed magnitude in vicinity of the aperture of acceleration electrode (202) is
greater than electric field magnitude at the meniscus, and the electric field magnitude
in vicinity of the aperture of another electrode (204) is smaller than electric field
magnitude at meniscus.
USE - For extracting charged particle or ion used in fabrication and correction of
lithography mask used in semiconductor manufacture. Also for circuit edit purpose.
ADVANTAGE - Due to the shapes of the electrodes and the potentials applied to

them, the high brightness ion beam can be extracted with low aberrations.

14. EFS: EP1429188

R 2 F5: Lithographic projection apparatus for manufacturing integrated
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circuit, has substrate table with edge seal unit for surrounding edge of object and liquid
supply port providing liquid to gap of seal unit and object

LR KZBEAN: LOFJ; BULAART ETM; BUTLER H; DONDERS SN L;
HOOGENDAM C A; KOLESNYCHENKO A; LOOPSTRA E R; MEIJER H J M;
MERTENS J J S M; MULKENS J C H; RITSEMA R A S; VAN SCHAIK F;
SENGERS T F; SIMON K; DE SMIT JT; STRAAIJER A; STREEFKERK B; VAN
SANTEN H; SCHAIK F V; DE S J T, VAN S H; MERTENS J J S;
KOLESNYCHENKO A'Y

EFMA: ASMLNETHERLANDS BV (ASML-C)

HiEH: 2002/11/12

#E: NOVELTY - The apparatus has a substrate table (WT) for holding a
substrate (W). The table comprises of an edge seal unit (17) for partly surrounding an
edge of an object and a liquid supply port positioned to provide a liquid (11) to the gap
between the seal unit and the object on the opposite side of a projection system. The
projection system projects a patterned beam onto a target portion of the substrate.

USE - Used for manufacturing an integrated circuit, integrated optical system,
guidance and detection patterns for magnetic domain memories, liquid crystal display
panels, and thin film magnetic head.

ADVANTAGE - The substrate table with edge seal unit and vacuum port or liquid
supply port minimizes catastrophic liquid loss during exposing the edges to the
substrate. The substrate table can be provided with a transmission image sensor detects
a beam under same conditions that a substrate to be imaged, thereby accurately
positioning the substrate table so that the projection beam is correctly focused on the

substrate.

15. EFS: US7098468

R FR: Master image writing method for production of microelectronic
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device, involves shaping scanned electron beam to write multiple pixels of master
image on each frame of wafer

HFRHAN: ALONIM; FREIDMAN M; VISHNIPOLSKY J; ALMOGY G;
LITMAN A; LEHMAN Y; MESHULACH D; FRIEDMAN M; TIROSH E

EHFMAN: APPLIED MATERIALS ISRAEL LTD (MATE-Non-standard)

FIEH: 2002/11/7

FE. NOVELTY - A wafer (22) is divided into a matrix of frames (32), each
of which comprises a frame image that is small subset of master image. An electron
beam is scanned over the wafer in a raster pattern and shaped to write multiple pixels
of master image on each frame of the wafer.

USE - For writing master image onto substrate such as wafer, masks and reticles
used in production of microelectronic devices, and integrated circuit. Also, for
patterning flat panel display and other electronic circuits.

ADVANTAGE - High resolution master images are written onto the wafer with

high accuracy.

16. ¥H)5: US6953109

L 44FR: Vibration isolator for isolation system of exposure apparatus, has
piston coupled to assembly, and pendulum support that assists in supporting mass of
sleeve while allowing piston to move relative to sleeve

LR AZHPAN: WATSON D C; PHILLIPS AH

LRI A: NIKON CORP (NIKR-C)

HiEH: 2002/10/8

FE: NOVELTY - The isolator (200) has a connector assembly that connects
a sleeve to a housing and allows the sleeve to move relative to the housing. A piston is
coupled to an assembly (202). A piston seal seals the piston to the sleeve. A pendulum

support connects the sleeve to the piston. The support assists in supporting mass of the
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sleeve while allowing the piston to move relative to the sleeve.

USE - Used in an isolation system of an exposure apparatus (CLAIMED) that
transfers images from a reticle onto a semiconductor wafer during semiconductor
processing.

ADVANTAGE - The pendulum support assists in supporting mass of the sleeve
while allowing the piston to move relative to the sleeve, thereby providing lateral
damping in the isolator. The isolator has a relatively small footprint, large capacity, and

a high lateral flexibility.

17. RS US7452477
L HF) & F: Etching method for repair of photo masks, involves forming
reaction product by irradiating material with beams of molecules and electrons and
evaporating reaction product by another beam of electrons
LTHKHBHAN: KOOPSHW P; EDINGER K; HANS W PK; KLAUSE
EFMWA: NAWOTEC GMBH (NAWO-Non-standard); ZEISS SMS GMBH
CARL (ZEIS-C)
HiEH: 2002/10/16
FE: NOVELTY - The material to be etched is irradiated with beams of
molecules and electrons in a vacuum atmosphere so that a chemical reaction takes place
to form a reaction product that is not gaseous/volatile. The reaction product is
evaporated from the surface by another beam of electrons, so that the material is heated
locally to a temperature above the vaporization temperature of the reaction product.
USE - For etching surface of materials during repair of photo masks, stencil masks,
EUV and other lithography masters and masks and for modification of integrated
circuits and other semiconductor devices.
ADVANTAGE - The etching of materials at the surface is improved by locally

removing reaction product with higher spatial resolution by forming a further reaction
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product to remove contamination, oxides or other material covering the surface layers.

18. £H|5: US7521168
EH]4FK: Resist composition for, e.g. electron beam, comprises compound
having reduction potential higher than that of diphenyl iodonium salt, and generates
acid upon irradiation of actinic ray or radiation
HEFRHAN: MIZUTANIK; TAKAHASHI H
EHAA: FUIIPHOTO FILM CO LTD (FUJF-C)
HiEH: 2002/2/13
ME: NOVELTY - A resist composition comprises compound (A1) having
reduction potential higher than that of diphenyl iodonium salt and generates an acid
upon irradiation of actinic ray or radiation; and polymer (BP) that is insoluble or hardly
soluble in aqueous alkali solution but becomes soluble in the aqueous alkali solution
through the action of an acid.
USE - For electron beam, EUV, or X-ray (claimed).
ADVANTAGE - The invention is excellent in sensitivity and resolution; fulfills

characteristics of rectangular pattern profile, and edge roughness.

19. BHS: US6906305

LR 4ZHR: Aerial image sensing system for photolithography, has sensing unit
to sense enlarged pattern projected by electron optics, and image analysis unit coupled
to sensing unit to digitize enlarged pattern

LR KB A: PEASERFW; YEJ

R A: UNIVLELAND STANFORD JUNIOR (STRD-C)

HIEH: 2002/1/8

FZE . NOVELTY - The system (10) has a photo-electron emission unit (48)

sensing an aerial image (12) to emit electrons (50) in a pattern corresponding to the
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light intensity distribution of the image. Electron optics (58) projects an enlarged
pattern of the electron pattern and a sensing unit (64) senses the enlarged pattern. An
image analysis unit (66) coupled to the sensing unit digitizes the enlarged pattern.
USE - Used for sensing aerial images in photolithography.
ADVANTAGE - The digitized enlarged pattern will provide information that can
be used for appropriate scanning and/or stepping of mask as well as controlling any
other aspect of photolithographic device, thereby enabling in-situ inspection of mask

defects and quality at enhanced resolution.

20. EFI5: US6787122
LHHF|ZFR: Nano-tube based material manufacturing method for microamplifier,
electron beam lithography device, involves forming capsules filled with foreign species
by closing openings formed in closed structures of raw materials
EMEHEN: ZHOUOZ
LRI A: UNIV NORTH CAROLINA (UNCR-C)
HiEH: 2001/6/18
#E: NOVELTY - The method involves purifying the generated raw nano
structure or nano-tube containing material comprising closed structures. The purified
material is processed by forming openings in the closed structures. The foreign species
comprising electron donors or acceptors are injected into the specific openings. The
capsules filled with foreign species is formed by closing the openings.
USE - For manufacturing nano-tube based material for microamplifier, ion gun,
electron beam lithography device, X-ray tube, gas discharge device, lighting device,
ADVANTAGE - Improves electrode emission property due to effective charge
transfer. Reduces electronic work function and threshold field emission values.
Increases electronic density state at Fermi level and electronic emission side density of

carbon nano-tube containing material.
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21. BFIS: US6841787
L H]4FK: Mask-less photon-electron spot grid array source for lithographic
imaging of semiconductor substrates using individually modulated optical beams to
form electron beams of image
EHRERHAAN: ALMOGY G
EHMA: APPLIED MATERIALS INC (MATE-Non-standard)
FIEH: 2001/11/7
#ZE: NOVELTY - Light from a light source (105), such as a continuous wave
or pulsed laser, is collimated by a collimating lens (110) and is reflected by a beam
splitter (115) onto a two-dimensional spatial light modulator (120) forming a parallel
array of light beams corresponding to a desired pattern. This array passes through a
beam splitter to relay optics (125), directing each element onto a corresponding micro-
lens in a micro-lens array (130) that focuses an optical beam onto an optical spot (140)
on a photon-electron converter (145), generating a corresponding array of electron
sources (15) that are focused onto a substrate (160).
USE - Exposing substrate with an image.
ADVANTAGE - Provides high resolution in printer. DETAILED
DESCRIPTION - AN INDEPENDENT CLAIM is included for a method of exposing

a substrate with an image.

22. BFS: US6815359
EF|Z#K: Fabrication of integrated circuit e.g., transistors, involves curing
transistor gate pattern with electron beam and trimming the cured transistor gate pattern
LHFKHAN: FISHER PA; YANG C; PLAT M'V; CALLAHAN R R A;
KHATHURIA A M; GABRIEL C T; LEVINSON H J; OKOROANYANWU U;

SHIELDS J A; SINGH B; ACHETA A; CHIH-YUH 'Y
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ERMA: ADVANCED MICRO DEVICES INC (ADMI-C)
FIEH: 2001/3/28
FE: NOVELTY - An integrated circuit is fabricated by curing a transistor gate
pattern with electron beam, trimming the cured transistor gate pattern, and transferring
the trimmed transistor gate pattern to a layer below the photoresist layer to form a
transistor gate. A variation of width along the length of the transistor gate is reduced
due to curing step.
USE - For fabricating integrated circuit e.g., transistors.
ADVANTAGE - The inventive process provides transistors having uniform gate
widths, reduced gate widths, and preserved minimum extension of gates on the field

isolation region.

23. BFIS: US6635393
LR 4 FR: Phase-shift masking photomask creation method for integrated
circuit manufacture, involves patterning photomask blank having conductive layer
formed between transparent quartz substrate and chrome pattern layer
EFRHAAN: PIERRATC
EHFMA: NUMERICAL TECHNOLOGIES (NUME-Non-standard)
FiEH: 2001/3/23
B ZE: NOVELTY - An electron beam (e-beam) exposure tool calibrated
photomask blank having a conductive layer (512) formed between a transparent quartz
substrate (511) and a chrome pattern layer (513), is patterned.
USE - For creating phase-shift masking (PSM) photomask used for manufacturing
integrated circuit (claimed).
ADVANTAGE - Allows usage of e-beam exposure tool during the phase level
patterning process, thereby enabling formation of higher precision patterns on the mask.

The conductive layer formed on the quartz substrate dissipates charge buildup during
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phase level patterning and hence avoids secondary resist layer charge problem

associated with the e-beam exposure tool.

24. BHS: US6797953

L H| 4 FK: Electron beam system for creating lithography masks during
integrated circuit manufacture, has intermediate chamber that replaces specific gun
chamber without exposing remaining gun chambers

LR KB A: GERLACHR L; TESCHPP; SKOCZYLAS W

ERMA: FEICO (FEIC-C)

HiEH: 2001/2/23

#ZE: NOVELTY - Each of the several electron gun chambers (106) include a
vacuum isolation valve (120) for vacuum isolation of the gun chamber such that an
intermediate chamber (114) replaces a specific gun chamber without exposing the
remaining gun chambers. Another group of isolation valves (124) isolate the
intermediate chamber from a system vacuum chamber (118).

USE - For creating lithography masks or to create structures directly on
semiconductor wafer during integrated circuit (IC) manufacture, and for producing
electronic beams used in electron microscopes and in electron beam processing systems
such as electron beam lithography tool.

ADVANTAGE - Even when all the isolation valves are open, each gun is relatively
isolated from other guns thereby reducing the likelihood that arcing in one gun will
cause emitter failure in another. Since the intermediate chamber reduces the risk of
having massive, multiple emitter damage resulting from an arc, failure of other
components within the intermediate chamber is less risky to correct. The system has

simple construction and design.

25. EF|5: US6730916
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HHR|ZFR: Electron beam patterning apparatus for semiconductor device, has
permanent magnet which influences irradiation position of electron beam onto top of
sample is shielded

HF&KHAN: TSUIIH; SOMETAY; SAITO N; FUKUSHIMA Y; INOUE
M; SAITOU N; SOMEDAY

EHMA: HITACHILTD (HITA-C); CANON KK (CANO-C); CANON KK
(CANO-C)

FIEH: 1999/10/22

#ZE:. NOVELTY - A non-contact type guide mechanism of sample stage (16)
is provided on a fixed board (18) by a permanent magnet (17). The magnet (17) which
influences irradiation position of electron beam (4) onto the top of sample (7) in
chamber (2), is shielded by shield (21). Another shield (22) provided under electron
lens (5) in electro-optics lens barrel (1), shields the stray magnetic field to the chamber.

USE - For processing semiconductor device.
ADVANTAGE - By making the guide mechanism of stage into a non-contact type,
micro-deformation of table which mounts the sample is prevented and enables to

carryout high accuracy movement of stage. High accuracy patterning is realizable.

26. EHS: US6426507

L4 FR: Particle beam processing device for causing chemical reaction on
substrate, includes particle beam generator operating at 110 kV within vacuum chamber
sealed by thin titanium foil through which beam passes to penetrate substrate

LR KB A: RANGWALLAI; CLOUGH H; HANNAFIN G

EFAMA: ENERGY SCI INC (ENER-Non-standard)

HIEH: 1999/11/5

FE: NOVELTY - The apparatus includes a power supply (102), a particle-

generating assembly (110), a foil-support assembly (140), and a processing assembly
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(170).

USE - For exposing a substrate or coating to highly accelerated particle beams,
e.g. an electron beam, to cause a chemical reaction, such as polymerization, cross-
linking, or sterilization, on the substrate or coating.

ADVANTAGE - Compared to prior particle-beam processing devices, the present

device can be made smaller in size and operates at a higher efficiency rate.

27. BFIS: US7345290

HHF|ZF: Charged particle illumination system for electron beam lithography
apparatus, has lens array consisting of mesh grids placed in electrostatic field-free drift
space

LR KRB N: KATSAPV; KRUIT P; MOONEN D; WASKIEWICZ W K;
WASKIEWICZ W

HFMA: LUCENT TECHNOLOGIES INC (LUCE-C); AGERE SYSTEMS
INC (LSIL-C)

BHiEH: 1999/10/7

#Z: NOVELTY - The system includes a lens array which consists of mesh
grids (23) placed in an electrostatic field-free drift space (19) insulated from liner (20).
The transparency of the lens array lies in the range of 40-90%.

USE - For electron beam lithography apparatus, electron beam exposure tools used
for semiconductor integrated circuit manufacturing.

ADVANTAGE - Enables performing independent emittance control by placing the
lens array in the drift space. DETAILED DESCRIPTION - INDEPENDENT
CLAIMS are also included for the following: (a) Charged particle illumination method;
(b) Electron beam exposure tool. DESCRIPTION OF DRAWING(S) - The figure
shows schematic diagram of electron gun. Drift space (19) Liner (20) Mesh grids

(23)
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28. EF5: US6828573
EH]4FK: Exposure map forming apparatus in electron beam patterning used
for LSI development - creates exposure map after proximity effect correction during
patterning of electron beam
HHM KB A: KAWANO H; WAKITA M; KAMATA M; YODA H;
KAMADA M
EFA: HITACHI LTD (HITA-C)
HiEH: 1998/5/29
#E: NOVELTY - The exposure map created by exposure transducer (39),
calculates the area density of shot area in mesh. The shot is judged by a judgment unit
(32) and divided by the exposure unit. The proximity effect correction part corrects the
exposure of each shot.
USE - In electron beam patterning technique used in development of LSI, mask
manufacture for optical exposure, etc.
ADVANTAGE - The exposure map can be obtained precisely regardless of shot

dimension because of the proximity correction.

29. BFS: US6225637

LR 4ZHR: Electron beam exposure apparatus for projecting image formed by
beams onto wafer via reduction electron optical system - irradiates collimated electron
beams toward aperture board having arcuated aperture sandwiched between two arcs
having, as centre, axis of reduction electron optical system

EF&XHAN: TERASHIMA S; MURAKI M; OKUNUKI M; MIYAKE A;
MATSUI S; TERAJIMA S

LR A: CANON KK (CANO-C)

HiEH: 1996/10/25
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$ZE. NOVELTY - The exposure apparatus comprises carrying device (115,
116) for carrying the object (114) to be exposed, and irradiation device (101 - 104) for
irradiating electron beams having an arcuated sectional shape sandwiched between two
arcs having, as a centre, an axis of the reduction electron optical system (108), toward
the object (114) to be exposed. The apparatus further comprises correction device
(107) for correcting aberrations produced when the electron beams pass through the
reduction electron optical system (108). The correction device diverges or converges
the electron beams to give different divergent or convergent effects in a tangential
direction and a radius vector direction of the arc in the arcuated section defined by the
electron beams.
ADVANTAGE - Capable of improving throughput by broadening exposure region,

rendering entire region on object to be exposed.
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lithography and electrochemical reduction of an Au(IIl) salt: application in active
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Grating facets

Silicon
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L EHAb: Proc. of SPIE Vol. 9891 98911V-1

Echelle grating for Silicon Photonics applications: integration of Electron Beam Lithography

in the process flow and first results
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Table 1. EB-shot count comparison in the EB exposure data of the original layouts and CP conversion results.

Layout pattern Layout data preparation VSB shot# CP shot# Total shot#
Original layout (polygons) 195,951 | 100.0% 0| 195,951 | 100.0%
Microring TEG CP conversion (circle, ¢ =100nm) 17,709 9.0% 41,553 | 59.262 | 30.2%
(r=5-50pm) CP conversion (circle, ¢ =200nm) 9,892 5.0% 20,975 | 30,867 | 15.8%
CP conversion (circle. ¢ =300nm) 7,635 3.9% 13,879 | 21,514 | 11.0%

5.0V 10.6mm x40.0k SE

SRR 45 3 LB

& Hikb: Proc. of SPIE Vol. 9781 978110-1

Electron beam lithography with character projection exposure for

throughput enhancement with line-edge quality optimization
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