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Abstract: Based on the industrial chain of integrated circuit materials, this paper analyzes and reveals the differences
in the technological layout between China, the United States, and Japan in all links of the industrial chain to help the

scientific and technological decision-making of China’s integrated circuit materials industry. Based on the data of papers

and patents, this study adopts the bibliometric analysis method to carry out the analysis and research of technical layout
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differences. Specifically, by combing the industrial chain of integrated circuit materials, seven kinds of materials in each
link of the industrial chain are defined, and the global papers and patent data of each material are obtained from the
Web of Science and Incopat patent databases. Combined with the paper quality and patent value judgment standards, the
application and publication trend difference analysis, organization number difference analysis, enterprise number difference
analysis and technology difference analysis of China, the United States and Japan are carried out. In recent years, China has
made progress in patents and papers in the integrated circuit materials industry chain. The proportion of high-value patents
and highly cited papers continues to rise, but the performance of different materials in the industry chain could be better.
China pays more attention to patent applications in the fields of silicon wafers and photoresists and pays more attention to
paper publications in the fields of electronic gases and wet electronic chemicals. China has a slight advantage in the total
number of patent application institutions, but there needs to be more institutions applying for high-value patents. It shows
the characteristics of more papers and fewer institutions. Enterprises account for a large proportion of patent application
institutions, and high-value patents are mainly concentrated in enterprises. There are differences in technical concerns
between China, the United States and Japan, and the United States and Japan have some common concerns.

Keywords: Integrated Circuit Materials; Differences in Technical Layout; Industrial Chain; Bibliometrics; Patent Analysis
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((TS =resist* ) and (( TS =resin* ) or
( TS =photoinitiator* ) or ( TS =’ Photoacid
generator®*” ) or ( TS = photosensi* ) or (TS =EUV )
or (TS=ArF ) or (TS=KrF)or (TS =" g line’ ) or
(TS="1line’ )or (TS=" Chemical* Amplif*’ ) or
(TS=436nm ) or (TS=365nm) or (TS =248nm )
or (TS=193nm )or (TS=13.5nm )or (TS =" deep
extreme ultraviolet” ) ))

or (('TS = Silicon ) and ( TS = wafer* ) )

or ((TS =gas* ) and (( TS =" Electronic
special*” ) or (TS = etch* ) or (TS =” Chemical

ultraviolet” Jor (TS =’

vapor deposit*” ) or ( TS = epitaxial ) or (TS =" ion
implant*” or CVD ) ))

or (( TS = sputter® ) and ( TS = target* ) )

or (( TS =polish* ) and (( TS =solution ) or
(TS =liquid ) or ( TS =fluid ) or ( TS = pad* ) or
(TS = powder ) or (TS = slurry ) or ( TS = composition )
or (TS = material* ) or (TS = ” chemical mechanical” )
or(TS=CMP)))

or ( (TS =photoresist* ) or (TS =" photo-
resist*” ) or ( TS = ” Silicon wafer*” ) or ( TS = ” Silicon
substrate” ) or (TS =" polished wafer*” ) or
(TS =" epitaxial wafer*” ) or ( TS = Photomask* ) or
(TS =" Lithography mask*” ) or (TS =” Electronic
gas*” ) or (TS =" doping gas*” ) or (TS =" dopant
gas*” ) or (TS =7 dilution gas*” ) or (TS = ” diluent
gas*” ) or (TS =" high purity reagent*” ) or
(TS =" high purity solvent*” ) or (TS =" wet
electronic chemical*” ) or (TS =" wet chemical*” )
or (TS =" Process Chemical*” ) or ( TS = etchant* )
or (TS =" Develop* solution” ) or ( TS =" strip*
solution” ) or ( TS = ” peel* solution” ) or ( TS = ” etch*
solution” ) or ( TS =” corrosion solution” ) or

(TS =7 clean* solution” ) or (TS = ” rins* solution” )

www. globesct. com

or (TS = 7 Develop* liquid” ) or ( TS = " strip* liquid” )
or (TS =" peel* liquid” ) or (TS = etch* liquid” ) or
(TS =" corrosion liquid” ) or (TS =" clean* liquid” )
or (TS =7 rins* liquid” ))

or (((TS="
(TS =Semiconductor* ) or ( TS = Chip* )) and
(('TS = packag* ) or ( TS = test ) or ( TS = Probe ) ) and
TS = (material* ))

. . . ”
integrat* circuit*” ) or

or (((TS =" integrat* circuit*” ) or
( TS =Semiconductor* ) or ( TS = Chip* ) ) and
(( TS =leadframe* ) or (TS =" lead frame*” ) or
(TS =" lead wire*” ) or (TS =" Probe card” ) or
(TS = ” Packag* Substrate” ) ))

BiSR 2 F A S oL

BAEATR : Incopat EHE 4

K2 mfa] . 2022 45 4 H 19 H

L0 G W

(( TIAB = ( #[# OR ik H OR FEATIE OR 7t
fn [ OR fikdi i OR DG OR ARME Fr OR &
fi OR JEZIIE OR JEEHTI) OR #EA OR SiHE
B OR DGEL OR JEZHEMERR OR HL 7K OR X
SRR OR TEHESUAR OR FRFAUAR OR HREpE A
OR Zih <& OR CVD & OR #i B4k OR
FSAK OR AMESAR OR B FiE ASHA OR TTER
SR OR PhZ Sk OR BH2W OR L OR #1
25 OR ZIPhiK OR THZIME OR JE 1 OR 1H Uk
W OR EEUEWR OR AL T-f27 i OR ¥k OR

2L OR WRETHE OR HEBT OR 5 2k

H OR #i0GHE OR #OEE OR #il5tHkr OR #lB4H
B OR #7630k OR ek kL OR fL2AHLi G
J6 )OR( TIAB = ( 234k OR £ UL # OR s
A OR &4 ) AND TIAB = (%% OR /3K )))
AND IPC = ( HO1L21* OR GO3F7* OR HO11.23* OR
HOIL51* OR HO1129* OR HO1L27* OR C23C16*
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OR CO9K3* OR HO1L31* OR CO9K11* )) OR
((TIAB = ( RESIST OR RESISTS ) AND TIAB = (
RESIN* OR PHOTOINITIATOR* OR “PHOTOACID
GENERATOR*” OR PHOTOSENSI* OR EUV
OR ARF OR KRF OR “G LINE” OR “I LINE” OR
“CHEMICAL* AMPLIF*” OR 436NM OR 365NM
OR 248NM OR 193NM OR 13.5NM OR “DEEP
ULTRAVIOLET” OR “EXTREME ULTRAVIOLET”
)) OR (' TIAB = ( SILICON AND WAFER* )) OR
( TIAB = ( GAS* ) AND TIAB = ( “ ELECTRONIC
SPECIAL*” OR ETCH* OR “CHEMICAL VAPOR
DEPOSIT*” OR EPITAXIAL OR “ION IMPLANT*"
OR CVD )) OR ( TIAB = ( SPUTTER* AND
TARGET* )) OR ( TIAB = ( POLISH* ) AND
TIAB = ( SOLUTION OR LIQUID OR FLUID OR
PAD OR POWDER OR SLURRY OR COMPOSITION
OR MATERIAL OR “CHEMICAL MECHANICAL”
OR CMP )) OR ( TIAB = ( PHOTORESIST* OR
“PHOTO-RESIST*” OR “PHOTOSENSITIVE
RESIST* “ OR “PHOTO-SENSITIVE RESIST*” OR
“SILICON WAFER*” OR “SILICON SUBSTRATE”
OR “POLISHED WAFER*” OR “EPITAXIAL
WAFER*” OR PHOTOMASK* OR “LITHOGRAPHY
MASK*” OR “ELECTRONIC GAS*” OR “DOPING
GAS*” OR “DOPANT GAS*” OR “DILUTION
GAS*” OR “DILUENT GAS*” OR “HIGH PURITY
REAGENT*” OR “HIGH PURITY SOLVENT*”
OR “WET ELECTRONIC CHEMICAL*” OR “WET
CHEMICAL*” OR “PROCESS CHEMICAL*” OR
ETCHANT OR “DEVELOP* SOLUTION” OR
“STRIP* SOLUTION” OR “PEEL* SOLUTION”
OR “ETCH* SOLUTION “ OR “CORROSION
SOLUTION “ OR “CLEAN* SOLUTION” OR “RINS*
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SOLUTION” OR “DEVELOP* LIQUID” OR “STRIP*
LIQUID” OR “PEEL* LIQUID” OR “ETCH*
LIQUID” OR “CORROSION LIQUID” OR “CLEAN*
LIQUID” OR “RINS* LIQUID” )) OR (( TIAB = (
“INTEGRAT* CIRCUIT*” OR SEMICONDUCTOR*
OR CHIP* ) AND TIAB = ( PACKAG* OR TEST
OR PROBE ) AND TIAB = ( MATERIAL* ))
OR ( TIAB = ( “INTEGRAT* CIRCUIT*” OR
SEMICONDUCTOR* OR CHIP* ) AND TIAB =
( LEADFRAME OR “LEAD FRAME” OR “LEAD
WIRE” OR “PROBE CARD” OR “PACKAG*
SUBSTRATE” )))) AND IPC = ( HOIL21* OR
GO3F7* OR HO1123* OR HO1L51* OR HO1129% OR
HO1L27* OR C23C16* OR CO9K3* OR HO1L31* OR
CO9K11%* ))
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