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Abstract; Electronic chemicals are core supporting materials for the electronics industry, including semiconductors, display
panels, and photovoltaics,,and are often referred to as the “growth hormone” of the chip industry.They are widely used in key
manufacturing processes such as wafer cleaning, etching, photolithography ,and deposition.These critical materials , including ultra-
pure reagents , photoresist solvents, and specialty gases, directly affect chip performance due to their purity and impurity levels.
China places great emphasis on the domestic production of electronic chemicals, with standardization serving as a key
technological foundation for the independent development of the semiconductor industry.This study presented a systematic analysis
of the applications and market landscape of electronic chemicals, such as polysilicon and flexible electronic materials used in
smartphones, in chip manufacturing.It examined the standardization frameworks of representative electronic-grade solvents, acids,
alkalis,and specialty gases established by the International Semiconductor Industry Association ( SEMI) , alongside relevant
policies and standardization developments in China. The research also summarized key achievements in the development of
certified reference materials and metrological traceability for high-purity solvents and trace impurities. These included a series of
high-purity solvent reference materials, high-purity silicon reference materials, and ultra-high-purity helium gas standards, all of
which provided essential technical support for building a self-sufficient semiconductor material supply chain.The findings offer
valuable insights for accelerating the localization of electronic chemicals,ensuring the security of China’s semiconductor industry,
and supporting the national high-quality development strategy. In particular, this work provided a systematic framework for
addressing challenges related to the “ production processes-product standards-metrological traceability” for high-end electronic
chemicals.

Key words: electronic grade chemicals ;standardization ; certified reference materials ; semiconductor materials supply chain
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1.3.2  FERETHLEMER AR
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£ 1  SEMI HBLKIRHERT]
Tab.1 SEMI ultra pure water standards series
FRifE R R

Test Method for Determining Roughness of Polymer

Surfaces Used in Ultrapure Water and Liquid Chemical

SEMI C78 Distribution Systems by Atomic Force Microscopy ( FH Ji
T 77 WA I R AR FR ARG 20 1 R R &
Wy LA 2 1 6 %)

Guide to Evaluate the Efficacy of Sub-15 nm Filters Used
in Ultrapure Water (UPW) Distribution Systems ( # 4[i
K (UPW) FEk R GE P AY/N T 15 nm 52 I 194K
ALK

SEMI C79

Test Method for Determining Roughness of Polymer

Surfaces Used in Ultrapure Water and Liquid Chemical
SEMI C87 Distribution Systems by Contact Profilometry ( FH 4 fi %

JER I e 0 R R A KRR AL S L R LR B W)

F LS B A 16 T 75 )

Guide for Determining the Quality of Ton Exchange Resin
SEMI C93 Used in Polish Applications of Ultrapure Water System

(RAL7K R Gl B 33 g B I E 5 8 )

Guide for High Purity Water Used in Photovoltaic Cell

SEMI PV3 Processing ( JGAK HL i T = 4K 485) o
2.1.2 WL T RIARIE

SEMI F 2GR, 7 900A R bR eI B an &
2 fns A FE L T RN | CFRIE T FR P 2-ntt
W& BERR  PGME 45,
FR2  SEMI EEACERER TR HIbRiE
Tab.2 SEMI standards for representative

electronic-grade solvents

PR FRfES R
SEMI C19  Acetone P
SEMI C24  n-Butyl Acetate Z.FR1E T fig
SEMI C31  Methanol HIE%
SEMI C32  Methyl Ethyl Ketone H Z.
SEMI €33 n-Methyl 2-Pyrrolidonen HY 3 2-AHt 1 42 il
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SEMI C38 Phosphorus Oxychloride LA SEMI €34 Mixed Acid Etchants {7 217
SEMI C41 2-Propanol S SEMI C35 Nitric Acid fil§fig
SEMI C47 Trans 1,2 Dichlorocthylene K2t 1,2 —42.% SEMI €36 Phosphoric Acid 2

B SEMI C37  Phosphoric Etchants B2 ihZI 3|
SEMI C48 1,1,1-Trichloroethane 1,1,1-=5 Z bt orphone B T -

B SEMI C44  Guide for Sulfuric Acid Hifig
SEMI C49 Trimethylborate = F B %h
2.1.5  HLFZ

SEMI G50 Trimethylphosphite = HIRlifig £h
SEMI C51 Xylenes —HIZE

SEMI (53 Dimethyl Sulfoxide ( DMSO, — H JEE Al ) [ Grades 1

and 2]
Propylene-Glycol-Mono-Methyl-Ether ( PGME, P —. i
SEMI C72 HH i ) |, Propylene-Glycol-Mono-Methyl-Ether-Acetate

(PGMEA, TR e A Pk T R ) and the Mixture 70
wt% PGME/30 wt% PGMEA

SEMI €84 Cyclopentanone ¥ %, il
SEMI C85 Methyl Tsobutyl Carbinol ( MIBC, H 353 T 3 1 i)
2.1.3  JrikbRifE

SEMI #1371 16 Fhig s 4l SEMI AR IERT 11
Fhobs o 7 vk, £ B A5G SEMI-C1-J8 14 £k 2% 5
SEMI-C10-77 B8 I B | SEMI-C69-28 4 ¥y i bi ¢
TR AR PRI 5 5 SEMI-C 7755 /)N 7] 46 T kL 42 £E 30 ~
100 nm 22 (8] {4 3 2% 0L F 11 80 2% 09 11 20 880%
SEMI-C98-fk 2% ML 4 °F- 1 1k ( CMP ) i & 4> A
(PSD) I+ FIHR 45 ; SEMI-C82-#5 i 2 WUk 11 45 %
B 20 ~ 50 nm VAL I8 A% A0 0L 25 B 1 E s SEMI-
C83-FH T PFA A2 e (A A5 42 3% H2 ) pihr 5 BE
SEMI-CO0-¥& 14 1k 2% 73 Bid & %4t FH 4 9 b A 5
(PFA) # Bl (91 56 ; SEMI-CO6-1K 2% HL bl #1 '
(CMP ) R % B 5 C99 fh2AHLAA S (CMP ) 3¢
AE B A2 I T L 5 2 AR AR 2= AL
MF-HAE (CMP ) G H i B 4%
2.1.4 HTHR

SEMI 3= AR L G2 AH D Aw T S 4
F3Fiw, Ui H TR TR, SRR .
MR 55

3 SEMI FZACTM: L T RERAH AR

Tab.3 Key SEMI standards for representative

electronic-grade acids

brifis bR 4 Fi
SEMI C18  Acetic Acid Z &
SEMI C23  Buffered Oxide Etchants 2% 4 {4l Z1 71
SEMI C27  Hydrochloric Acid £z
SEMI €28  Hydrofluoric Acid AR
SEMI C29  4.9% Hydrofluoric Acid (10:1 V/V) E IR

SEMI F2 2 B ZAR SC A i1 6 A
R4 PR IR TR AR F AT
R4 SEMI FZACFRME L T ZUAR R 1
Tab.4 Key SEMI standards for representative

electronic-grade alkaline chemicals

brife s FRUER TR
SEMI C21  Ammonium Hydroxide %% {5k
SEMI C39  Potassium Hydroxide Pellets &% fk4
aaal 3 H = A

SEMI C40 Potdsal}uﬁr{LHydmxlde, 45% Solution & % b £
(45% %)

SEMI C42  Sodium Hydroxide Pellets &5 fL4H

SEMI C43 S:dilm Hydroxide, 50% Solution & & fL4H ( 50%
(a3

SEMI C46 25671 Tetramethylammonium Hydroxide P4 B 355
T

SEMI C96 Test Method for Determining Density of Chemical
Mechanical Polish (CMP) Slurries fb2AHUAEIEG

2.1.6  HTHRR

SEMI ZEZACERAE HL 47 AR S AR HE T
x5 PR AERTRAT AT AT,

RS SEMI EEAURVER TR THICHRTE

Tab.5 Key SEMI standards for representative

electronic grade gases

FRifE's PR R
SEMIC3  Gases
SEMI C3.2  Arsine (AsH,) in Cylinders,99. 94% Quality
SEMI C3.5 Nitrogen (N,) ,Bulk Liquid,99. 998% Quality
SEMI C3.6  Phosphine (PH,) in Cylinders,99. 98% Quality

SEMI C3.12 Ammonia (NH;) in Cylinders,99. 998% Quality

SEMI C3.15 Nitrogen (N, ) ,In Cylinders,99. 9992% Quality

SEMI C3.18 Dichlorosilane (SiH,Cl,) in Cylinders,97% Quality

SEMI C3.19 Hydrogen (H,),99.9995% Quality

SEMI C3.20 Helium (He) ,in Cylinders,99. 9995%

SEMI C3. 24 Sulfur Hexafluoride ( SFy ) in Cylinders, 99.97%

Quality

Tungsten Hexafluoride ( WF,) in Cylinders, 99. 8%

Quality

SEMI C3.27 Boron Trifluoride (BF5) in Cylinders,99. 0% Quality
Nitrogen (N, ), VLSI Grade in Cylinders,99. 9996%

SEMI C3.28
Quality

SEMI C3. 26
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Li%

brifEs PRUfEZ TR
SEMI C3.29 Nitrogen (N, ) ,Bulk Gaseous,99.9995% Quality
SEMI C3.30 Hydrogen (H,) ,Bulk,99.9997% Quality

Dichlorosilane ( SiH,Cl,) in Cylinders, 99% Quality

( Provisional )

SEMI C3. 31

SEMI C3.32 Chlorine (Cl,),99.996% Quality

SEMI C3.34 Disilane (Si,Hg) in Cylinders,97% Quality
SEMI C3.35 Hydrogen Chloride (HCI),99.997% Quality
SEMI C3.37 Hexafluoroethane (C,F),99.97% Quality
SEMI C3.39 Nitrogen Trifluoride (NF5),99.98%

SEMI C3.40 Carbon Tetrafluoride (CF,),99.997% Quality
SEMI C3.47 Hydrogen Bromide ( HBr) ,99.98% Quality
SEMI C3.48 Nitrogen (N,) ,Bulk Liquid,99. 9994% Quality
SEMI C3.49 Bulk Nitrogen (N, ) ,99.99999% Quality

SEMI C3.51 Boron Trichloride (BCl;),99.98% Quality
SEMI C3.52 Tungsten Hexafluoride,99. 996% Quality

SEMI C3.55 Silane (SiH,),Bulk,99.994% Quality

SEMI C3.56 Diborane Mixtures

SEMI C3.57 Carbon Dioxide, CO, , Electronic Grade in Cylinders

Octafluorocyclobutane, C, Fg , Electronic Grade in

SEMI €3. 58 Cylinders,99. 999%

SEMI C54  Oxygen

cEMp cgg  auid Carbon Dioxide (CO,) Critical and Supercriti-
cal >/99.99%

SEMI €56  Dichlorosilane

SEMI C57  Argon

SEMI €58  Hydrogen

SEMI €59  Nitrogen

SEMI C60  Nitrous Oxide

SEMI C70  Tungsten Hexafluoride

SEMI C71  Specification and Guide for Boron Trichloride ( BCL;)

2.2 FREEFE AR EE N

] 55 e I 5 4 B FRL I8 7l & e i A )
P B G A AR I DG B S A R R T R L
2 i A SCEER L IRl Ak E AR B A
BLERE ST,

TAEEREEA (2016 ) 454 5 CHA L & R
TR ) IR -2 v S RO RRE AN
JE HL Pl it | R VAR B B AR AL A 7 T
Py S A

(@ | = N A i B e i
(2018—2020 ) ) “ Sy R 70 1A 70 42 o v JE 2
L E R F2EM T
2.2.1 HFYUKRAE

TR A S F YK FERRAENE 6 iR,
AL FE HL TR Dy i ) | B R AR

IR T T AT A5
F6 AL THKMN FEARUE
Tab.6 Major Chinese standards related to

electronic grade water

FRIER TR

b5
GB/T 11446. 1—2013 HTZk
GB/T 11446. 3—2013 HLFZoK i J5 3 1]
GB/T 11446. 4—2013 H,F 2K L B3R A0 38 ik
L FGOK IR 4 4 S e B
HFEWSRES
GB/T 11446. 6—2013 H,FZuK i Z 8 L RERY 700t M7 vk
GB/T 11446. 7—2013 HFZUK R EABEFIEF @ik
GB/T 11446. 8—2013 HFZoK i A HLER I 5 vk
GB/T 11446. 9—2013 HLF oK Hp UL i A3y
GB/T 11446. 10—2013 2Rk rh 40 TSR 1 I R 1 R I ik
ASCE A3 BT e Al K A B a6 T vk s AN A
WEE T 40 0. 22 wm fFL I8 5 0 194
AR R SR R

GB/T 11446. 5—2013

GB/T 33087—2016

2.2.2  ZfhkE

GB/T 12963 HL T2 2 kit

ARERS T DA = S Sl U S A ik &a
Sk AT 0 2 Gk, BE T DLEGE B (LG =
AARES U EIL AR R T 25) il £ 1Y R 4l £
REMHEARZIR Ko 7 i B o s 8 i RS . 1A%
HETS 21 SR BOGAR P 7 i HL TR 2 ik
PR R RS2 BEARPERE TS AR (AN ZR A
R PHR AR ) I R K At is K, B AE
PR R B B H, I8 1 38 45 e ot 2 FH v ) AT S e
A—2k
2.2.3 =HAAnE

GB/T 28654—2018 Tk =5 &Kk, A brifEE
FHF DLl = S Ak R JRORk B A 7= R 36 K R 5
W3, R AL 2H 5 R A B S
Eavca= R ST = RN i ie ) i
AT A K
2.2.4 GB/T 28159—2011 Hi T2 i

HR 4R A= s o, LT 0B 1R 43 3 8 H T 2]
(E1) FIE 4 9% (E2) PR EA% , R ZEH AR FE
PR TR i B B A R miRRh Ak
W e 22 4 T B F IR o s o, I 3 L R 4
RN DB DR B 3207 b e AE T R AR R AR
77 AL RS O T G LT R
R R AR R
2.2.5 SR

GB/T 31369—2015 X FH H . FH HL 9 &= )
2, HL T2 A FER (Solar Cell Grade) &—Fh%& H
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TR b i 2 ) o 4 A2 i, R A8 BRI
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GG EEOR bR E T HE AR SE (I
S| i i ORI ) KI5 v (RS
FOTESIRE TR ) s A e N DL e
B ABIE AR R ER | LINHAR HAE S RE K BH A
R (AN Ve R ) TR Y AR
ANV R AR S T AT il e % 2%
PER I
2.2.6 GB/T 37007—2018 H1T-4% = F 4%
AFRUERLE T P2 = B R R |
R R w1 I I AT = 1 T e € 1
& B BREEA & A B R 3
Tl Ak 25 BT il B 2ok il i Ak — 3L 4R
2.3 HTFRER
SR W N =l 2 i 459l 1187
FHEFP SR RIETE IR SR | R TR
AR B -4 v Bk A il s € s, T e DI
U ZIh B4 BT AMIEAE K R PR A G A
IR A R AR EIR A AUAR LAl E
TR B SN L #4037 5e L 2 285K 6N 5
W, DA R MR R I R Rk
DO TAEGE Lol =R, BA U T 42 AR &
AR (IS B AT <1 pe/kg) Fasd S b
R7 O ORE I TR R
Tab.7 Key standards for electronic grade gases
S RSB
HLF- Tl T A o 4 I 05
HLBHE & 5 B T IR T

GB/T 34972—2017

GB/T 34085—2017
GB/T 34091—2017
GB/T 33774—2017
GB/T 15909—2017
GB/T 32386—2015
GB/T 31986—2015
GB/T 31987—2015
GB/T 14602—2014
GB/T 18867—2014
GB/T 18994—2014
GB/T 31058—2014
GB/T 17874—2010
GB/T 26249—2010
GB/T 26250—2010
GB/T 14600—2009
GB/T 14601—2009

HLT Tl AU =g e
BT Tl IR AR e
R AP R
BT AL AU ke

R AP AR SR
HLT TP AR SR e
BT AL AU fke

B Tl AU AL
AL Tl AU AR
R AP AU s
BT T AU g pe sk
R P AR =Sk
LT TP A il
BT AL AU Al
LT Tl AU AR
AL Tl A =

5547 B 9 )
PR PRiES PR

GB/T 14603—2009 LT Tk A =5kl
B AR |

LT Tl AR B A

HL - Tl AU ke (SiH, )
B AR A

B L ASAE A

AT LA AR A

HL -l Sk

FLF Tl FH DU G Pk

B Tl S &

AR A AL Rk R B K
OISR A — A ALk AR I - ZU
A A ) - 3 SO 5 2 1 A E
GB/T 6285—2016 (M i S A I E Hi A2
) k2 b i R T

GB/T 14604—2009
GB/T 14851—2009
GB/T 15909—2009
GB/T 16942—2009
GB/T 16943—2009
GB/T 16944—2009
GB/T 38866—2020
GB/T 38867—2020

GB/T 16942—2009

3 EFEHAFIRAEY R &R R

AR ABZE 32 BLAF 5T A0 A s 4R 4 S A
W v R e 25 | e 2R AR T R 45, & B
T 22T 2 v AR A R ) SR AR AU AR AR
AL 17 T, W6 T 17 A aliil bR d i,
HAE gl R MR R G —Fh BTiE g O
FRI #5 7 vk B B (Z1.201110333377.5) % 4l 2
i K H ) 45 07 1 R0 2K B (Z1.201410313653.5) 1
— Ff A BR g IE O ke 1 4l b dl & ik
(71.201010617923. 3) ) | —Fh R R 2 B L TR 1)
14577 (2120091016 052. X) 1) —Fh Ak 24 4
Fii Fiy 1) 48 5 125 ( Z1.200910163053. 4 ) P00 DL fr —Fp
HL T il i 45 071 (21.201610603274. 9) 7
FERE T e 20 R 2 4 B OB OR W 5T, % Ho v
(IR S A5 F AL 4H 73 2% ot 55 R G T kb 5, [ 48
SEH FHACER M F R 4K G i sl A 5 90t
T ) LA B H P a0 SR R E T v 4l
F, % T GB/T 30301—2013 15 4t 713
77 B Y, GB/T 32263—2015( w4tk &4 4&
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