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Shinko-Pfaudler has concluded a license agreement and distributorship agreements with
Arrowhead Industrial Water Inc. U.S.A. on three unique technologies.

They are double pass RO system (II PLP) producing 1~5 M@Q-cm pure water by only two
pass thin film composite RO systems, special sanitization system for point of use distribution
loop (Trizone) injecting very low level ozone, ion exchange resin conditioning system (Oxitech)
by 184.9nm ultra violet destructing TOC after resin regeneration.

By conbination of Shinko-pfaudler’s own technologies and these new three technologies we
have developed the most highly polished ultrapure water producing and well systemized
ultrapure water conditioning system for 4Mbit ULSI production.
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Table 1 Product water quality by double-pass RO system (I PLP)
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Item ‘ Units ‘ Raw water ‘Pemﬁ%’tf of ‘ Permeate of
! i

| RO-II

Conductivity 4S/cm } 200 \ 5 L 0.4

Resistivity | M@wem | 0.005 | 0.2 2

TOC | /e 3000  50—100 1 10—30

Particle . PCS/ml | 2.0x105 | 3.0x102 | 5.5x10
1(>>0.2 pm)| |

SiO, | mg/e | 30 ; 1.5 i 0.01
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A comparison between gate oxide breakdown voltage for water
quality 1 and water quality 2 (Obtained with the trizone
technology) is shown above.

Field size 10 mm?2

Gate oxide 230 A

%10 F AV = LD — FEB{URIEEE
Fig. 10 Oxide breakdown data before and after water change

B 2 R EMUKEYEAREE 72X
Table 2 Ultrapure water steps in semiconductor processing
2.0 um CMOS process-10 masking layers

R iNumber of process | Compatible oxidative
"""" | water steps process steps
Masking (dry/wet) 38 29
Oxidations
(pre/post cleans) 16 16
Pre-deposition 9 9
cleans or rinses
Others (scrubs, etc.) 8 : 4
i _ .
,,,,,,,,,,,,,,, L =
Total : 71 | 58

58/71=82 %
80 to 85 % of all manufacturing steps that either precede or
follow an ultrapure water rinse step are chemically compatible
with an oxidative process.

HEE 7wt 2% T40F 2 v 7 L, BETECKED N
CEEHENPDDDHEN, B2RY i CMOS isi) 55l
EB7u v 2RDOHEEYTRT. TORLVIELMAR IS K, #
7SR RTIRAT v 7HE8RF v 7, Bib 82 % ¥ CTHER
{t7ew X hhb AV Y EACLYHEEREL AW
ERHERINT WD, BYDOT B RTDOWTIE, F74
Very 27 hEREOTHEAXL LT, £7 XD A0
CAY v HEA, HBMEOEBOMEREITI ZENTE S,
FORBELAY UABBEE LD 702 A0S HBETIL,
FO7 e R AODBEIIKT 4 v ic  NVEN BT 4
AL Z bR XY AV Y DHENAIBETSH D, BA YV v K%
T D EMTE Do

FIAY — Y RF LOEPBIEY S TIEBRUKTET S
&, &— 2, BRAEEOMAY v EarEBETHLEND
%M, PVDF, PTFE D X ) 725 - ZREE, X7 v X
R T RREERSD S, PVC @ OoWTCkEBELXET
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Table 3 Table of ultra pure water analysis
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Fig. 13 Okxitech resin conditioning

BEBORKE A XY F v JYRTF L TCUETIZ LIT
&0 2-3RHBTEHTATOC v rn 20 ppb e
ERVBEKTEDLDLARDB T ENbhb,

FXYT o IYRTF RIS LCHEMAEBRNCHSH
LA 4 XBER S L OTFEFERA 4~ 3SBEB N
B Loftic, SEEERA & v THEBROKIEY Bt
TOREBETBCTHEATSZ L LFHTH D, HIEE

R untry & Grads | Standard in Japanese Industry SEMI 1986 ASTM 1983 | Shinko-Pfaudler’s

e e e — target for
Paramaters T-—__ 1M DRAM } 4M DRAM | Attain-able Accept-able Type E-1 M bﬁ DRAM
Resistivity (M-ohm.cm/25°C) > 17.5 > 18 18.3 i 17.9 }%%%dmm) > 18.2

H min.,

TOC (ppb) . < 50 < 30 20 50 < 50 < 5—10
Particle (pes/mg) P<C10<30 | <1< 10 0.5 1 <2 <1< 20
Particle size  (pm) | (0.2)(0.1) 02001 | (—) (1.0) (0.2) (.07
Live bacteria (CFU/100 mg) <1 < 0.5 ‘ 0 6 <1m¢ ! <0.1—10
Total silica (SiO2 ,ppb) <5 <3 3 5 <5 <1
Dissolved oxygen (O, ppm) <01 < 0.05 — — — (< 0.05)
Sodium (Na, ppb) <1 < 0.1 0.05 0.2 <1 < 0.01
Potassium (K, ppb) <1 < 0.1 0.1 0.3 <2 < 0.01
Copper (Cu,ppb) <1 <1 0. 002 0.1 <1
Zinc (Zn, ppb) | <1 <1 0.02 0.1 <5
Iron (Fe, ppb) i <1 <1 0.02 0.1 -—
Chromium (Cr, ppb) 1 <1 <01 0.02 0.1 —
Manganese (Mn, ppb) ‘ <1 < 0.5 0. 05 0.5 —
Chloride (Cl, ppb) | <1 <1 0.05 i 0.2 < 2
Residue (ppm) | - — 0.1 0.3 <10
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Fig. 14 Flow diagram of ultrapure water treatment system

% 4 % GOLD EP {7~ t

Table 4 Leach-out data of Gold EP Unit : mg/m?2
GOLDEP | PFA | PVDF | PEEK
toc | o0 | 48 |1 1 3.5
Na | amm\ | | 0.15
K o003 | 0.07
Ca | 0012 | oo
cl . 0.0013 | | o1l

o Test conditions 80 °C, 5 days

o PFA, PVDF, PEEK leach out data
Proc. 9th international Symp.
contamination control, Los Angels, Sept. 1988
selection of plastic piping material for ultrapure water
by Koichi Yabe etc. (Converted to 5 days)
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Fig. 15 Flow diagram of waste water treatment and reclamation system
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