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LAt R EEEE —SHOBEAR 4w, HP¥
W) B K B R LA FROR R IR B = ko e
Tl B R B R B, A R B L A R R Y
Ei B AT MR, KA SKEMEAKE, B
n, B 1970 FEKMBEAEM 1 kA7 (1x10%)
K ABEYLIEME S (DRAM), HZIL LN 10 pm;
1980 4, KMBEAT=M 64 k i, HZLKE N3
pm; 1989 EM R 4 M L (4x10°), KHK&KH
0.8 um, HATE A 256 M B 1 Gz (1x10°), *
Z %5 0.35 pum 3 0.18 pm,

R R+THEZEH 50 mm 2 300 mm, REE
i 100~200 mm, XZIZ&%&HK 3~0.5 pm,

RETAA, FEEEBENRE, HEHETRE
BUHMREHRHEL, Flin 1 Mb A8 KA L
B (ULSI) WHUEskl 64 k 9 1.7 £, UKHE
ERHBEBETZNE, RE 0% L LW THFREM
A KA, AT AR 0 R 2K FY B R 7E BRI 8%
MHEPREEXRRIER, RAeKTESRE. BE
B. ELR. FR. BAEHK (TOC), HME. 4
HHEE. WRE (DO) ¥&RER, WEEW
FERLAN 28 1 0 2 BB AR 5 R 1Y, DRI O X G i K 4R
TR REKR

1 ULSI & X s Kp b & K
DLl 256 k (i8R 1 M {8 DRAM 3| 1 G fi
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Ak BAMBERAER; SAUBK; H5H; BRE

#) DRAM B & & R 61, F XK o 4 i ) Bk &
BORBE. flm. HEEH 17.5 MO om £ & 2
18.24 MQ-cm (25C); TOC H/MF 100 pg/L #
HE/NF 1 pg/L B/hF 0.5 pg/L; TR =>0.1 pm
/NF 500 4~ /L4 & Bl /hF 100 4~/L; DO /MF 50
pg/L BI/NF 15 pg/L /N F 1 pg/L; @EHBEDT
100 4~/100 ml & & B/MF 0.01 1~/100 ml; 40 H
WNEEH 1 EU/mI BHE/NF 0.03 EU/ml; AI¥%
BEH/NF 10 pg/L #EB/NF 0.3 pug/L /M F 0.1
pg/L; Na'H/NF 1.0 pg/L #EBI/NTF 0.07 pg/
L; K"/NF2.0 pg/LREBI/NF 0.01 g/L; Cl™,
NO; . PO, H/NF 1.0 pg/L £ E B /NF 0.02
pg/L; SO 2 B/MF 1.0 pug/L /& B /MF 0.05
pg/L (MEHBEFAEEKEME); Cu, Zn, Ni %
SREFRH/PTF 1.0 pg/L BEH/NTF 0.005 pg/L
2/MNF 0.0003 pg/L (I ICP Wl &), B AT,
BB B4R, DAFRAMBERA K KT
2, AW ULSI WEX,

2 HEBRENZHAEKRIFEAK

2.1 FEIMERE

WA E H /il ULSI B4 = fBF R K FE 0%
B, H#ETOCHER/NT 15 ug/L B/MF 3 pg/L,
BN TR 4K & &5 A 185 nm 56 ST,

MEAM, (1933-) %, WMALABAKEAN, FEPB2EBE KRB R
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fEKH TOC BEAREI/NT 3 pg/L, MR T IRAL AL B
ERERERARMGKKRBEARAEE, H4AH
185 nm SMEI S, HATE 4K S TOC &4 R
REME] 20~50 pg/Lo

185 nm FAMEK R - KB E, EEEN
BEIL, HEEEMY T 6.7V, M—BHATH
KR 254 nm AL, HAERAME YT 4.88
eV, MTFXMMEILZRAENY, BORAIA
[, 315 H R YL A7 58 i B AR S A L Y
Ko

®1 REFNPLFROBERBEEK?
Table 1 Some bond energies and their corresponding

wave lengths

¥ g | T it

k]/mol| eV lﬁﬁ nm kl/mol| eV [ nm
C-C |[347.5| 3.6 | 344 |C=0|728.5| 7.6 | 163
C=C|615.5| 6.4 | 194 | C-N|305.6| 3.2 | 387
C=C [812.2| 8.4 | 148 |C=N|824.8| 6.4 | 194
C-F |489.8| 5.1 | 243 | C=S |477.3| 4.9 | 253
C-Cl|326.6| 3.4 | 364 |N=0|594.5| 6.2 | 200
C-H|414.5| 4.3 | 288 |O-H |467.1| 4.8 | 258
C-0360.1| 3.7 | 335 |Si-0O|467.1| 4.8 | 258

WAEER 1 ol & iz, %A 185 nm %4
K, B C=C, C=0%84, HR¥r@rEaEy
NF 6.7 eV, BREBBIR, ¥ 254 nm %54,
HigEm4.88 ev, 4 C=C, C=C, C-F, C
=0, C=N, C=S, N-O @iy KT 4.88
eV, #AAEEHMEIR, M O-H, Si-ORMEBEES
254 nm FAMEHEE, WAL WX SBIKR, HF
ZHYYTE 185 nm FIMET HMEIR, M7 254 nm
BB EIET AEBBEBIR, X2 185 nm %5+
N REA B AR K i TOC W EH, X —
A B, LA 185 nm % 4P 2k BR 5T & 4l K N7 % I
TOC, f# JKALH % Ak TOC T M EI/NF 3 pg/L,
HEER E R ThH T ULSI #M B4 200 mm & H &
AR KA, BORBE .

2.2 HHEBE (Electrodeionization & EDI) #

R

WA BRLEAFEE BN (ED) iRBE
(RO) B F3c#Hy: (IE) Bith. BB BELFEK
BR, BRI, ¥ FTRRXEMAA AN HAEHE
R, REERBEMBERE, HEI B EREF
BERE, A RERAEFTHLD,; HEFRBEBR
Hh, BRERERS, HRERTESEHE, £

B2, BYRFE, EDI RIEERFTLEN—
BB &Y, B—MAE TRRE. BT
BRI EB B H M —F 2 E . EDI R4
REf SiO, ¥ 1 50 pg/L FMF| 4 pg/L, TOC H
120 pg/L THF] 30 ug/Lo, EDI I FBEHRE SN :

HEDI REATE/EMEMALERN, &
BT RAM, AEREFE; EDI REHE FRR#H
fe B H WA SHFE, B KT RIFRE; B
EDI REifERR % 90% LA L MM BE; 7E EDI R4
hAE LA EDL . B, 4R & AR &M
LA R FNE 1, BB ST IR 418 5 8 .

A EDI HEN KR B &SR (TFC ) #
JETE, TERSiKEI &S, BEEATIX 9%, BB
MMM, KA AL 17 MQ-cm (25T),
¥ EDI 1 RO BXFH AT 45 2 — Ml K R G0 b i & R A
RK, HEXB|EHE 18 MQ-cm (25C) UL,
A FE AR U 38 0 — R A B IR  (polisher) o

A=ZFPH BN 15 t/h, 55 t/h 1 160 t/h K=
A B @EA (TDS) #/KN#, ¥ EDI
MEFRXBBR-EMFEMHELLE, WA 1B
7?’\'[5]0

LYW BN 55 t/h #1160 t/h, TDS=5 mg/L
B, PIEMHEE; 7 TDS=15 mg/L M 25 mg/L
i, EDI FBEMHEH 80% F1 70% ; HE N 13.6
t/h, £ TDS=5, 15, 25 mg/L B, EDI ## 4 3|
RIBIRM K E 55%, 46% 1 42% , 7E K &AT,
X TDS £/, EDI #B tLIR IR i IKR £ .

e \ ot/
B T—__S5t/h
g 6

TDS /mg. L*

B1 EDIMERA
Fig.1 Annualized EDI cost "

WG R, 90 FERBBIM EDI = RTHE
V8 pH, HAEIABREE. 1997 4E LG #E &9 R b
i, B E AR KT 9%, B —EALRE 95%, K
I W R AT IR 95% , R — P AR 4F 1Y AE R K R
TEE. M EHEFEATRERARN =M. RIAT
filE ULSI TZH WK RBEZ)G, EDI LAEHEM
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B2

—BABERE, KWHBHEREIX 18 MQ - cm
(25C), MARERMBK, BRME
2.3 ABRZHBEHE

R4k —BERHESHE, BEKRS
FIRTTE, XEEARUBREBERAL, 1 EH A REORIE AT
T UG, 7R 4 K B R R AV i K . K
TRBEARSEEMBRNEEER —BLEER
BE, EwSERRMERE, FE Xt ULST FKH R
M BER/INTF S0 pe/L, KA HEBE, 6
K % R BB N TF 15 pg/L B/NTF 1 pg/L,
[e] Bsf 3 B B R 7K v U S 9 — Ak Bk o

FRE 3E e 2% F0 4 17 SR 3R
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&, EIMFWESE (Po) TH, EXEH,
AP EMWEE (O,] T, SFHMESH K,
KRR . REE KT R KA, ATRAFAT
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Fig.3 Removal efficiency of free CO,

FIBA— B S B A BB B B AC e 8%, 7E/K Y
ARFET, ZBRAKFIEEH CO, M ERINE
3. HE 2. 3HBEL, BRAKMBREEBRITN.

FMAT 10 /h B ULSI Bk RS+, H

10 cmX 28 em X 40 cm ERR H A LA, BE R 22
T, EEBRASMASR (99.9995%) WHAA R,
FER RN 0.48 m*/h, HZE EH 6666.1 Pa, 7K
(FK) BRI E RN 3000 pg/L, FRA B K
EHRBRREE, KPEMEREE<2 pg/L,

AT 180 t/h Hai KRG+, KM 10 cm x 28
emX40 cm =N R A BE, BERI 25T, H
ERAFRLE, WEHH#K HBTK) FRHBEREN
9300 pg/L, ZMEMBMEE, HHEREZE 30 pg/
L (RIiHE<S50 pg/L), 45RBHE,

2.4 FAHWERTHMILIE (MF) BR4E MR &R

7K H B 0 B N B A R e A ORI TS S, BR T
— M ARE . RIMRATAE, EDI B F8 8B}
RELLS, AN T A/NTF 0.45 pm 3 0.1 pm KR
. BT KPR SR (ke
WHKBFE, BIZHFE, SEEHRE, 8%
FHE%), HpH—MFE2~5ZE, EhHEKkb
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Ve A . BRAC R K 71

W, IR R, RATESET il EdA
BB, RTERAK ML, SSRERERYW, BRE
THF, 00T i DR ORI R AR AR R B % B 24 K
ARRHHEE . K2 HHAEEALR0.45 pm B AL
1ot U8 5 X e PR R 7R 2 K v A T R A e ot
BRI LB
R2 AHEMARREREFETRERILER

Table 2

for bacteria and colloid silicon between the microp-

The Comparison of filtration effectiveness

orous filtering membranes and the positively charged

membranes
o | 1wt Xt e b it
U8 4 R P BB | ARG R 2B %R
[ R ¥4
o /ml /%
0.45pm % FL ] 0.1pm B % _
- 5 0.1 66 fil 12~20
Rt 16 0.2 Ak
AL 45~80 |0.5 A
[l L 1.4x10° | 1 [l F
0.45um # IE WOOE WO
T iof 08 5 0 0.1pm 6276
Ak 16 0 [ k.
Al k 45~80 0.01 A
[7l £ 1.4x10% | 0.02 G
0.22pum # iE H 3 W IE # i _
- 1.4x10° | 0 0.01m 82~89
0.01pm # iE Hy HIE ;
- 1.4x10% |0 0.01pm 95 A I

FERBBRKHEZGTHER2 B, FAWIERS
RO 25 ok 40 B BRI RE , RUR BRI o
2.5 AROHNE ROEBRKPHARANBR

KKK HRKESFKIR A EAFEH R,
HAET -SSR, RIERIEZREY R, h
REMEATER. MENERERE L RAEEHMR
BAMEERE LAFA IR 0, S ohRARTF, Ha
FRATE 10000 ~20000 Z /&, #EFHK 1~50 pm, 7E
K AT LU B H A K A 2 AR A, 3 BB TS
R, BRAETEREYEEMREEES g
A, WERAHAEANETEE., £E ASTM B F
BKMPREN 1991 FHBREMENFE RN E
Ko tF ASTM-EI &K, NEXFREER/NT
0.03 EU/ml, ASTM - E2 %7k, WEXER/NTF
0.25 EU/ml'; RE W F&AK M EMHIEIR, %8
I3 YK A7 L B R R B A EROK BT, 4N
ERNFAERBREFRAIG Y, HI7ETHKS

BEAE LSRR R AN ER S R’/ANT 0.03
EU/ml, # i1 A % # & 2 B (ED. RO. UF,
MF. X% RO) ¥%BREKFHRAHENER, Wik
GRWNEK 3,
R3 BEMEZRABAERZR

Table 3 The effectiveness for removing of bacterial
endotoxins by using the ED, RO, UF, MF and
double RO

KA HEANFERER/ (EUml™")"
BB T B S >1
RB&E CA >0.03
R # & TFC K <0.03
FbuR £550 <0.03
A HE =X 2ot I LR <0.03
W T B O O A >0.25
R 2B % 2 <0.03
* EU/ml= Endotoxin Unit (415 N7 X H47)

BAVEBFIM A T FAHE k£ Rk f
mAE M ERT, M. EHRE. TR
Bk, B, RIMRBERMESNRMREELSE, H
GERATEE, B, REEEALEESK
HFALEI/NF 0.25 EU/ml, HEATWR T 5248
K, HABEAFEEZKT 1 EU/ml; HEER K#EE
K, BHEHNFEEKT 0.25 EU/ml; EER=WKE
WK, MENFEKT 0.03 EU/ml, AT W hn#v ik
AREBEEWBRAENERN I L. HHERELHE
JRgiK, HAHNERAT 1 EU/ml, WARH
BHBRARNERNO TS, B FRHBRENERE K
MENBEEKXTO0.5EU/ml, BEEKAEHNEE
KF0.25 EU/ml, W AMEE, BEKERA—EMN
SREE, WNMELBREAENETR, @FRAEANE
E/NTF 0.25 EU/ml, MK LNEE, FEE
BRAENER, KAFEAFERKXT 0.25 EU/ml;
BEEREBHHNER L KEBRBLE, AEN
HFZE/NF 0.03 EU/ml,

2.6 BEREERBILEZRTH
wERERNK, RTHEFHIZ. AHEMR
BMLEMREN, CEBIGCRGEA G MEE
GIAMTEY, BHRiEmaiKH & REPHEE. K
MBS, KAERRERME, FREBHEE
BRI, S&RMBEKSEREN TS SBER,
EREFIEY; o F8ER, WRELE. B
. BNMG. BRLHE, B TFEARNMATS
PRSI . HER . KIMERBGR . EEFE, N
M5l AT Na*, Ca®* |, Ba", Fe**, AP* | Sn**,
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F2%

PO EBTFRHEELE REHGPEEREN
BaSO;. MgCO;. CaCOs. Sb,0;. TiO,. ZrO,,
MoS,. ALO;. SiO, 4T, XLkl 5 R aliK %
fibt, SPEAEANFEBREMTEY. RAITX L+ R R
FEARF R A A R R T RERIRE, JFEK
FEEWES T EATEK T 3 R 800 E Jr 89k it
BTHEHERME, —HEHES.

FANRAKPE ARG RE (UAHH
HII5 3E R 1.000 i),

F4 BaAKDERAABNSRE

Table 4 The contamination values of common mate-

rials for high purity water processing

MR | ERE K SR E 1k 15 Yl
PVDF & | 0.006 | BZMBKE | 0.287 |EREZHE| 4.250
P99 2 4% &) 0.070 F46 & 0.760 LK E 5.000

AEE |0.076 ngxgé 0.800 | EZHREHE | 6.030
BEME (0.138 | AHBBEE [0.810 | HBRKRE | 10.66
ABSH® [0.210 | AEHE |1.000 | IBRKEE |16.44

ME4FL, AT 10 Fbr e ERRE ER 4K+,
Ll PVDF &4t &1, PVDF BMEARMA, B
BEARFES, WAFBR, Fris R/, RITHE
RTEMEBEAERAARAESIMM 28 L &k
85~90 T, ¥ 200 h 5, WEHHEHY, PVDF
HEEREFER<0.1 pg/L, AIETER<O0.5
pg/Lo MEAEHEHENMRAZHKH. RLF. BWH.
ABS. AHLBE %, ERHERET, NHEH 72 h
G, H. ABEFERHYNILTBILE pe/L; X T
AEM B, £ 19~22 CHE4A4KFMHEH 200 h )5,
Wl & PVDF i M TOC <10 pg/L, THEEH

) TOC fH7E 200~2000 pg/L, BORLA & . it o
HFHMTHEMM 23 M EK.

ML ESRK R A tH, PVDF B M R 54 19
HEAKE MR, FEHRMKRERE, TOC £
REBH TZEZHERERM PVDF B4 . {2 PVDF
EHEmee, B Reed0, LRATHERFERHN
TH, — ARG #E KBRS ERPHRLUGE,
BEEI L, B, KBRS A4 A PVDF
B, HEBMAUKREALA PYDF # k. R#E
72 i B TR R ABKOK R, EFEU LML TE, —
E RE il & AT & BRI R 4K

BAT I BIF T R B 3 O 7E R AL A R
HEETZ, RERER AU RBE{#ELAE™
L, BUR TR RBOR IR

% & Tk
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State — of — the — Art High Purity Water
Wen Ruimei
(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

[ Abstract ]

purity water and the demands for water quality are described.Several key new techniques of high purity water

In this paper, the relationship between the ultra large scale integrated circuits (ULSI) and high

fabrication are studied. A method for improving the quality of high purity water is proposed, which can effec-
tively decrease the concentrations of total organic carbon (TOC), bacteria and bacterial endotoxins and dis-
solved oxygen. The contamination of high purity water caused by various pipe materials is described.Some data
and examples of author’s experiments are also included.

[Key words]  High purity water; Ultra large scale integrated circuits; Total organic carbon; Bacteria and

Bacterial endotoxins; Dissolved oxygen
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