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Study on the Water Management and Recovery for Semiconductor Industry

- NDL as an Example

Studebt : Yue-Hung Lee Advisior : Fu-Hsiang Ko

Department of Industrial Safety and Risk Management and Institute of Engineering

National Chiao Tung University
Abstract

The objective of this paper is to study the importance of water-recovery/waste and
water resources analysis and management for semiconductor industry. We need an
organization which could provide integrated nano-related facility environment, advanced
manufacturing and system integration to enhance the usage of national resource. NDL

(National Nano Device Laboratories )Iprovides below services to academic communities

such as Laboratory environment-with-nanometer scale:of semiconductor process and device -
including nano-electronic, nano-photonicynana=biological device and material, research in the
system-on-chip, technical consultants.and other-cooperation. Thus, NDL could raise our
research and design capabilities of our own country and be more competitive in

nano-technology globally.

In order to provide better research environment, such as air conditioner, water
purification, ordinary gas and cooling water supply. NDL manages the boosted inquiries and
emphasize better quality. Such as installing the toxic gas detector system to ensure the safety
of employees; enhance the environmental protection when dealing with waste water and gas
to prevent pollution. To achieve above goals, a professional team with better research and
design capability to handle cost and service is needed, and also to meet the same standard of

clean room is important too.

Semiconductor processes become more complicated as it scales down to nanometer. Pure
water spec for its usage has to be with higher standard and larger amount. The water resource

becomes more and more important due to the insufficient resources in Taiwan. In this thesis,



water-recovery/waste and water resources analysis and management of the semiconductor
industry would be studied and researched. We will do more analysis to find out how to save
the water and reduce the operation cost in different purposes, amount and flow charts. . etc..
Also, we would like to share the knowledge with academies and enterprises to solve the
shortage of water supply for the next generations. If we succeed in it, then Taiwan will play
an important role and lead the world to nano-technology.
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FaE g g
B 2-1-2 NDL 42 % -k 913 in 42 B
# 2-1-3 X %48 DRAM & F R 734
DRAM % % &

‘ IM AN 16M 64M 256M 1G
EVIES
LNy MQ-cm =18 | zI18.1 | =181 | z18.2 | =18.2 | =18.2
Mok S | um 0.1 0.08 0.05 0.05 0. 05 0.03
Mo+ #<p | Pcs/ml <10 <10 <10 <5 =1 <3
0 CFU/L <10 <5 <1 <1 =1 <0.5
Bop o ppb =30 <10 <2 =1 <1 <0.5
B E ppb <10 <5 =<0.5 =1 =0.1 =0.05
B fEE ppb =50 =20 <10 =5 =2 =1
g B ppb <0.5 =0.1 =0.05 =0.02 | =0.01 =0.01
4 4+ ppb <0.5 0.1 =0.05 =0.02 | =0.01 | =0.01
F M+ ppb <0.5 <0.1 =0.05 =0.02 | =0.01 | =0.01




% 2-1-4 477 D 94-95 & f Jok BT s 4

gL ! B4
1 “f<3F -— °c 21.7 21.4 2.8
2 Wi 2 NTU 1.1 1.0 [0.40
3 e 5 <5 <5 <5
4 A pEL -—- mg/L 94.9 86.8 |100
5 pH i .0~8.5 - 7.5 7.5 [15
6 iy 250 mg/L 11.4 16.4 39
7 TRPREF 250 mg/L 55.1 52.0 (773
8 TR 0.8 mg/L 0.16 0.17 {015
9 L 0.1 mg/L 0.01 0.03 |ND
10 PHPRER R 0.1 mg/L <0.01 <0.01 [<0.01
11 TR 10 mg/L 1.11 0.91 |0.29
12| Ak e 500 mg/L 226.8 227.8  |225.7
13 AR 300 mg/L 150 158.3 [159.1
14 5 0.3 mg/L 0.05 0.06 |0.04
15 & 0.05 mg/L ND 0.01 |ND
16 R R 6 CFU/100mL <1 <1 <1
17 TS B 100 CFU/mL 2 1 3
18 A= P 0.1 mg/L 0.00363 | 0.00539 [0.0112
19 & 0.05 mg/L 0.0027 | 0.0039 [0.0018
20 fin 0.01 mg/L 0.0010 | 0.0007 {0.0038
21 fil 0.01 mg/L ND ND  ND
22 * 0.002 mg/L ND ND  |0.0001
23 &k 5.0 mg/L ND ND  ND
24 ot 0.05 mg/L ND ND  IND
25 #fit 1.0 mg/L ND ND  ND
26 i 0.05 mg/L ND ND  ND
27 ) 0.1 mg/L ND 0.0021 |ND
28 £ 0.005 mg/L ND ND  ND
29 ol 2.0 mg/L 0.0220 | 0.0214 |0.0205
30 &) 0.01 mg/L ND ND  ND
31 | FALEAYIN) -— - Y Y Y

PR 1 94/01/01-95/11/30
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3.5.5 TOC ##% (Anatel 1000)
3.5.b.1 Operating Range: 0.05 ppb ~ 1,999 ppb.
3.0.b.2 Repeatability: +0.05 ppb, at TOC < 5 ppb.
+ 1%, at TOC > 5 ppb.
3.5.5.3 Sample Water Pressure: 0 ~ 100psig.
3.5.5.4 Analysis Time: 2 ~ 4 minutes (typical).
3.5.b.5 Readout Resolution: 0.01 ppb> TOC < 20 ppb.
0.1 ppb> TOC < 200ppb.
1 ppb° TOC > 200 ppb.
3.5.5.6 Resistivity: 0.04 ~ 18.2 MQ-cm.
Conductivity: 0.05 puS/cm ~ 25 uS/cm.
Read Solution: 0.01 MQ-cm, for 0 ~ 18.2 MCQ2-cm.
0.01 uS/cm, for 1 ~ 133 uS/cm.
0.001 uS/cm, for 0.05 ~ 1 uS/cm.
Accuracy : £+ 1 %.
3.5.5.7 Temperature: 0 ~ 100 C.
Accuracy : + 0.1+Cx
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