CLEAN TECHNOLOGY, DECEMBER, 1996, 2(2) pp 201-213 201

vl A S YA o2 3 LCA(Life Cycle Assessment)2]
W E ';-3 Hgo) A3 A

A Study on Methodology and Application of Life Cycle Assessment

- Concerning Semiconductor

Chan Kyo Chung, Hee Jun Koo
Dept. of Environ. The Univ. of Suwon

8 <%

2 EFE FAY §73A49 ¥z oAle AFMPBAZA FFEAE thFE Rol ohuE A Ad 2

2E wE&E AU JAT R3LdF dUAE HAF ASHOE o)Ldn 2982 L ¢
3] &3tz A= F e @R Fol a7 gel wel AEHEHE dE530 YE FEE Ao s
LCAY LoAs ZAY TS HEL fSUE AANGAT T2l AAEF Al Puiiiye &
A MxAY F7IEANHE ol FREE AZE FYFEd 7132 do AVE ohREdvigs ey
HYoll HE8l7] & Screening LCAE 53] WMtx=A9 LCAS slgoz i Y48 2HolM = Chip kg@
He YT vy 27%E ZENAHIAL BAIY S Mg I¢E HPE Fozy
AEA AFE dasled =Axe 8Bl& duiRe B0 FUHDY 2170 A pixle FF¥L EA
T 5 e 22U BATEE =&t FAHMAY 718 E vl 5 ok

to
= U2

Abstract : Environmental regulation has traditionally focused on specific phencmena and adopted the so-called

end-of-pipe approach. Recently, however, the new environmental paradigm is more concerned with minimization of
waste generation, efficient material and energy use, pollution prevention, etc. The basis of above concept is that one
must consider the environmental impacts of a product not only during its manufacturing stage, but during all life
stages. In the present study, the cument status of LCA and its importance to environmental impacts have been
reviewed. In the usval approach to LCA, screening LCA method has been used to promote international competition
and define environmental concerns during semiconductor manufacturing. In the present study, a review of
semiconductor manufacturing process and its environmental implication has been conducted to quantify the material
and energy requirements, minimize the waste generation, and evaluate production cost. Recommended activities are

also specified for process modification to improve the process efficiency.
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@ 9=y 2PFAYAAN F BEFILA
Table. 5. ¥t ZEFANM F FAFAGES : kg/Y)

LR Plastic packa Ceramic Modut HIC
astic package ute
2§ R el . package 2y - g A
- . pecny =) . (=]
ZHT%
P. Package
A| C. Package
44233.52 8859 1324 2100.8 4854422
£ Module
HIC
q
7
e M 2 o} 143.24 143.24
% 45 380000 ’ 380000
2 o & 2 350000 350000
W& gz 27000 27000
2y 3000 3000
# | AR NE 505.82 4344.85 11037 61 26.4 5048.44
7 AT
] 2 6.09 0.68 13.39 115.14 135.3
g (¥ &)
71
o AR Q 2 3.47 0.33 437 37.85 46.02
! HYALEF
Bl = 3428 78155 10517 3901 3352 99353
(kWh)
2
Table. 6. ¥rz A HAFHe AEEFH
¥ #
L = 3
ofl 1 2] &
. A KWh 765,399,960 Argdsl
A & (wafer) EA 1,635,480 A 0z
global 2z
R o
H BEE kg 17,288,712 QA
2 b}
3ot E kg 20,201,544 ok ks
P kg 9,292,320,000 reqion] A¢nz
. o5 kg 6,760,800,000 ¢ AN
- TP kg 2,278,368,000 local
=3 =g+ kg 253,152,000 regional AP
ETES
. HFuj & kg 2,415.6 global g
‘:H 7} e<a HC]HH % kg 5,713.2 );l,' B Al [ 3°E
- SOxuj & kg 11,728.8 regional 2ESY
VOCH| & kg 106,754.4 AFAI B
2 2 (wafer) EA 442,080 .
! 2 k 6 A g B
—— 5 g 2,366,640 ocal 3
H & kg 2,723,400 AR ) A of 8
Hege kg 710,280
ik $4, 239 k 11,084,990.4 ional
s + » regio
23 42,7 EHoss g glona

AR71¢ A2¥ A2%
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35 AR BAIHYY

) B4 FAHY

AR ZAHEL ZFEAD F¥PNY MeE =
BEESZ Z¥HoE Yo} sted FHH HAE 4
Ao Iy FAAE HAHol =z FYYA=
3lite]l Chipe]l TEAIAZ] 7Y Ao ZPITEEL
EH3e A olgdeng Chipshlrt ghEol=]7] 7= 2
FUABEL AuED AV wEEs F3RGE ¥R
=2 3ok M EA9) kgof 7|52 9E kge2 @
Arsle SYBE AT

Ald B dRdAE 25 ChipEgh &3 uja
Bol ¥%& XY Chipe) FFY Az AF ALl
A B3P Chipe] Hz=ed B Q727 £33 =
g€ Chipel 7159 @2t 72| Chipe2 E&=° A

A ge ARTE FYPSFHEY] AHIEA ZFHY HM=
Chipe.2 dtel & 471 itk &, Chipdlle & £9
Memory RIEAE v=Ee FAYNMe 4MDRAMT

16MDRAMS z}z}e] Chipo] Z& FAH2 2 Azg g
o] loopE = B47t 8 FYET 16MDRAMS| &
A go| o7 He Aot HrldiMe AEE 2
W ZE Chipgg DAFQ; AUsA B2 FUEH )
£29] balanceZ M2 HIFAE L2 ARO|EZ MY
el Abg 2 16MDRAM®|U} 4MDRAMBTHS  2]3)A
LCAE 33en g0 o] 79 2gste g2 3
olg uehdiAl B Zojth I¥ zelg 22 H7IA9
Chipe 2& o2) 7}x] Chip®] FTFO2XA Ikgo) THE
o aleHo| g F¥U Aol

t}g¢ HE Chip ikgg ANded EUEDS WEE
£ YEF AN oZA EoM W Fol He 22
o) Wtz ANFHM AT FYH= FEEH
Fajerle Fakeltt. fEE A AY & IS
FaAFH B4, ASH, FLA, 2EE Fol FAs

=0 o]&l REE0] F2 H+o Po) wEaz B
FE XMe|37] s FEFo] dHgFo2 FUHE Aol
th £33 Fds= FFol NaOHZ} vz %4l
ed 274 WEsE Herl 244 dau UM F
A 24 Hr7rE she AHolth 28y oY Helg 4
23 oldn HAZ Ao Hest 5] gu #HriA R
A 2ok dusid BE FHo BeA dlese 3
o]7] MEe o= HEeo] gopdry EHsY AsA
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T €3 ¥ I BN HE e oz Y
o] o ¥ A7 WEolnt.

2) JYHN Foshy

Qw7 248 82

W7LHEAL F2 U H4FHAM v2EE
g driz2 wgse FRO7ed9EdL BdE £,
SO, NO, CO T9 dwtedgaz pb, £433HE,
HCl 59 S3d7|F3E o) 24s=d 3&EF fume
e EFFd A% A H(ScrubbenE F3td 2@9EFL 3
Astn 7AG FFL 13 HEAdE AH =AM
EAE SFEEFE 22 AHAEQA Faol odF A4
(Main Scrubber)oll 2j3tdd Helxlo] dizlz W& 1
Ao ZYFHAME HIC R Module ZYZHAM
Solder fumeo] FA¥ch 1222 o]P WEEE W
of @&Zol Fa=Eln A7t YA AR YA
of AHolE UAHelE dFLL vX= ez £ &
A},

@ +3d 249 4

AATHANE deolHy MY, A, A S| FA
ol A, BELAHS, Solvent H57} TS o] A
27t A2 P FRPAME doHE Yodste FH
A Hg7t SAddted o s LYEV FHo vz
g7t golEn

FAFFAM 2 Ass A Eg, 28y He
g AXed 23 AdZe] 44¥” PAC  Sludge
(AIF(OR))E 3} REg-2of whgA17) pHY £ 4H
ol AIF(OH),7} Esisle] A7) Fez ®ed FE
AFSE Cae wedle CaF | 2 AASIZ AI”E A
AME-ol 7hESl=E gAsls o] 25 w3 Zd] PAC §Y

£ 29 = ok o2 3o PAC Sludge WAL
24 # 2o HrE SHFE T4 F HYES
T 20-30%3 = SVt ® HEBe FE2 H5Z oo
2ol HBZ FAHFoAM Haa FoE e3ln 7
F AT APH7IE2A A HAE #fop
o}

3 A=

BAFHAME A ASH ARoz H4 H
Zgstel, sHEARIE Y2 2P ZHAAE scrap ¥
71Eol 49 2 el Zo| FEY HD QUF
FE7t B vetelMe A H7|Ze 242 AFA
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Table. 7. Chip lkgoll o8& 5 9 viEF8) Hs]
Chip 1kg 444 9 2 wjE=Hes 83 (&9 : kg)

211

F
Py 3 vl ] AL waferd @ Plastic Package |Ceramic Package
wafer 1.527 1.114 0.982 0018
5 99.255(F 5 &) 1368
B8 60.757(3F SFOFE) ' 118.831 1936
145.119(% 2] & oF =) 0.002
s 75629.16 1113.4
U lead frame 22.549 0.6192
] A (kWh) 6229.51 12.948 228.994 27.134
AE 1.114 1 129.604 2.286
HF 0.02
o HCI 0.047
7] SOx 0.096
" vVOC 0.869 -
% o5 55025.4 1025.5
24 18543.384 79.11
2 ETeS 2060.376 8.79
¥4 cake 85.161 0.335
& | H A 19262
7] # & A 22.165 0.018 0.0017
2 H 7t e) 5.781
AGAH A= 0.413 1.482 12.73 0.285
7] E 90.22 0.01 0.0009
Aol MRE Moz FookslAn 1 Tgo wWE  AY £ U
g #HVEE A¥E, Ao)lLn PSS ool F
ook, el LF AREel FEET Yy 7t
ed Stz A HEZF Moduled Aists FARAA 4. AE
Printed Circuit Board7} AHg-)ed] o) PCBolA #7}3
E-) 2 Frls £ @ A
TE ATYAEA R lad fame® DNA Ty gzade Ao FAd22 ve waol 49

¥, W71y R4S 271 A% bonding wieFHAME
0] AMREHEH o F& FE7F 9995%0|4e] BEE
T 422 #o. 2dM gold wired THE W £E &
B2 AMgStd TEI] Q2o AM HEAY shHo) 4
S22 gold wireF AJ4kA] LAW3= gold scrape A
U8 Ol FHe FUste F ALY ALl 8
TEG.

@ 7E

25T F8%L2 AZTAH A2 257} clean room
AlA Rgsl7) chFol dE2FF $27) Ho| gHo] A
9 e Ao EHT HAFTHAM ZFE Fsix
40l Ae 7MEE AMRFHER2 A& GAAR
2 AT hEdel AT A4 F sEEFe) [
W2 A w32 A% A 2 2E7ERE u)

I An EZFAZTF U2 2A FRHZ U=
LCA) dj3tal 1 72 9 $HE F& IYsz H&
Ao EAFES AOAFEL SHEQD 92 A Chip
AAEAI 2T distgd 4 LCAE H&s) 2
itk o] ATE FYHPM de FEL 99 2

1) LCAd| W& T aglelre] s o
VAAES dFE LS £ oy APH Ao 2
7sted s fFAIAE G Aol ofd FAFHoZ EF
g PREY FYo) AF

2) LCAY £Yrto g2 7R3 AME zhebsteoof
= 77t Az FEE ZAE zAY S0 AL
At} chE WY F, SARH Az Qe |
Folvt FHPEFE HolstAY Abn A9 BMoly 29
AE2 vl He 23y dggd & $¢

4

AA7E M2l Az
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B 4 Qe A/ AAHste AFSA FEEE 2
At A Brisielor § eltt
1) LCAS +38 dos 94 AZ@solor ¥ 7H
za® 2A7 € YAy HEIEE Systeme] I
83 2tze) £33 71E9 =HolHH | AE ¥&3E
2aolng dgAEE 2 AFY AREE dsd
Nz Ape 2H7 MFHES St vlojH¥l~E
F&3ld @7 482 AR E 3= Aol YR
22 7z 7149 uLe) N2 F%FY I et
2" ¥e Ao BE FozA 4 ofH Y
Huc Y §27t Lojsictn AT 2fE dataF
o] wPol) upgrades |olsictn AzZgErk 22y o}
A Sl e 7ids AEPHTY = AJEHY
AuPaAe] R EEL FRIA7IE ofF REF
§ o] o} ZHEore] M Y27 URF FE|
t}.
4) LCAS) ZAFTZEZo Fuvat FAxrt AP
2EAW EF0) HEHB FAFANAN AT FHe
1}%% Neg o7l g 2zt 7PelMe B3t
E D WA @M yE & A=E e 39D
Z, g70] ngg Lvisy T Foir} He
2 getste Zel ofvE} BAL AMRE WEE
23} -,-°£]7HAL4 7182 Alm DEAANE BFE2Y F
= AMAY N2 ge Aol dadn A
e LCA HHEL Awstn 4A HEe] 7R
APty FRAME ol d77 £8E + U=
2 ALY JF AL E del g BRI
I LCAFEZIE $487] 8¢ YL #ofsles o
Z}Z el Bofo A LCAS g P20} Yaszioh
S) X272 PYY LCA o E FHEAMA g
LCAE $##3d=o Chip lkgo) THEY 7] 3 &
@39 o2 2o
A An . 6498.586 kWh(B-C%,
2715 AA AAgHAYT FFgsgd Az
izl WYL AR
A av)ar o 4519632 kg(WE9 Y8 9
HetefEF 852 A FYHe 2 FUEA @
A

€« #® e
r |n

HE

73%)
» 23

-7l gRE - 1.032 kg(AF wiEle &3
2| #)

Ao ARE - 76,74 ton(HF} Y5l
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zt42 )
AR
#7189 ¥)

237.6537 kg(A AW 71D Ab

& FRFMA &

D 2&3 3232 CFC W&

- et g e o) Fqy] WAl Agsle CFCE ¥
242 ASH CFCH LY 7tag W& g2
22 BAYAA 7198 F AU

- BAEAEF AAHYHA AEEHE TCE 7t E
DCE 7}2E2 thA&E CFC Alde #i78 & e A
2E # Us.

- AZEAE EAAE 44 CCQ,, 4w A4
CiFe7t 27t AHR s =, CCliw Ch2 CFet SFeZ WA
&w CFC Ag 71=F A3 ALg3R]| gong L&F
saz)o 218 £ A

o 7]14  TCE(TriChloroEthylene, C;H:Cly}e| DCE
(DiChloroEthylene, C;H:Cly)elth. )2} Z& FA4de
e 2L MU JFdgyete] M2 FA
Heol AFXs EAwEe Be AA7 sHAZ=Z
ZH Z9& 37 gsMe o)y FANLo] gol ¢|F
o|zje} &ot

@ AZEe HBTRAM FEEH E54 OF A
&

Ao 28 TRY Ao AWFTHE AAed ol
3 AAFHeZ A5od S50 ALEFo] FHER F
Eg9 A7 oL Z SkipZ + e FIFE ¢
Aste Skipg 32 F A<l Yoy FPoAMe #F
2 AHert 4¢ 32 A FAMNL

Q HNZFANM Aol Wy A

7189 gA4zte] B¢ 39 fo%s
gtal= Polymerst @A3 AALA R3n E bz
Bagtereg Ay £33 L d7jegE FEded
qPdoz 2¢&4E AMESEz F39 20t ezt
Z AMERE T2
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