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An Introduction of the Ultrapure Water System
for 64-Mbit Semiconductor Device Manufacture
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Koji Kanazawa

The ultrapure water system composed of GOLDEP WHITE material for manufacturing
64-Mbit semiconductor devices has been operated for two months at a commercial plant.
The system functions include heat sterilization, TOC destruction, and catalytic dissolved oxygen
removal. The analysis has proved that the ultrapure water produced clears the requirements
for the next-generation IC device manufacture, resulting in a resistivity of more than
18.2 MQ-cm, a TOC below 2 ppb, a dissolved oxygen concentration of 3 ppb, 0.08 ym particle
one count or less per mililiter, etc. The leachability from GOLDEP WHITE pipes was scarcely

detected.
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Table 1 Integration level vs required ultrapure water quality
DRAM generation 64K 256K 1M i 4AM , 1M 64M
Design rule (/Am) 3 2 1.2 ' 0.8 0.5 0.35
Resistivity (MQ +cm) >16~17 17. 5 i >17 6~18 >18 >}8 1 >18.2
Particle 0.2 pm {50~100 <30 10 : ¢!
>0.1 pm 430 i Q0~20
>0.07 pm (counts/még) {30 i <10~20
>0.05 xm I <20
>0.03 p2m o - B <10
Bacteria (cfu/100mg) ~ <50~100 <50 - <10 | & <0.1 0.1
TOC (1g/0) <200 oo <50 i <10~30 | <5~10 a
Silica (rg/) <20~30 10 : 6B ! <3 o {3 0.2
Na (ng/€) <1000 <1000 <100 <50 <10
Fe (ng/8) <10
Zn (ng/€) B <10
Cu (ng/0) <2000 <1000 00 | 450 <10
Dissolved oxygen (ng/0) <100 ‘ <100 {50 ' <50 [ <20 1~5
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Fig. 1 Flow diagram of ultrapure water treatment system made of GOLDEP WHITE. WHITE
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Fig. 2 Leachout in hot ultrapure water (Na).
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Fig. 3 Leachout in hot ultrapure water (Cr).

< by {E IR C i A S oD R LR 72 G i SRS
WCLEERI, Sy ¥y, OV v 7ESEBED MY
BEEL, WEEHoE- EEo L0 FHLTWS, F
Fo, MAEEINE OB RN L D BERIRE b ST R X
NTWBD,

2. 1 GOLDEP WHITE 0442
2. 1. 1 GOLDEP WHITE >\

27 v v AR B Uitk BT LTk
Do HERBIEFHASC W —EREAFIE L, e
{0 Lie REREHIE AT S b, Zhi GOLDEP & #
i de, XBRBEEZ v T I $T5HE, B{L7 v 2FHE
OFRBBEGIEVE I X, EHROGLHGEIAABOLE
Wk ¥ » f-EHmIC LT %, BBL 7 v 2 EHROREREY:
EArBHXEZ L VMHEELY XA LIELZE

F4 FRiKC ol 2RI 7 2 T (Fe)

Fig. 4 Lecachout in hot ultrapure water (Fe).
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Fig. 6 Heat sterilization system.
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Table 2 Particle counts in ultrapure water
- Resistivity » __(»Mg-cm) 18.23
Particle »0.2 gm 0.04
$0.1 pm ‘ 0.08
>0.08 pm (counts/mg) | 0.4
0.05 #m |
~ Total i ) : 0. 52
7777173§cteria (cfu/100 mg) I ({ o
~TOC (rg/0 G 0.5
_ Silica (1g/8) I B
Na (ng/e)r 0.6
Fe o gy ] L9
Zn (ng/8) B 0.7
Cu ‘ (ng/€) o 0.2
Dissolved oxygen  (ug/£) j 3~4
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