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Implementation of ISO 14001 in PCB
Manufacturing Industry

*Gary Liao, *Johnny S.C. Lee, **Amos Chang
Abstract

Printed circuit board manufacturing is a combination of optical,
electrical, mechanical, and management science in together. PC board
and semiconductor both are the two major component manufactures in
electric industry. As highly developing of electrical information
industry, the demanding of PC boards have moved to multi-layer, high
density, and high additional value products. Due to complex
manufacturing procedures and technique intensive industry, its
manufacturing process would generate many environmental problems.
Therefore, to buildup ISO 14001 EMS and invent pollution control
related technologies are imminent.

This article illustrates the managers of a domestic mid-size PC
board factory who realize the only way to have substantial
development is buildup a comprehensive EMS because of highly
environmental protection ideology, restraint energy consumption, and
elevated environmental regulations/standards.

At the commencement of ISO 14001 EMS, system plotting is
based on identifying significant environmental aspects that are
conducted by initial environment review. In order to acknowledge the
environmental condition of factory, we are not only to
identify/evaluate environmental aspects and acquire any
regulations/requirements related to the factory but also. proceed in-
situ/present-time investigation. From the results described above, we
may integrate factory and environmental aspects related information
together. In the mean time, we committed the engineers of [IPCC come
for a visit and propose integrated pollution control/ prevention
implementations. To be the references of buildup EMS, setting up
environmental policy and object/goal/project, the factory can
improve environmental problems and increase environmental
performance after adopting EMS.

[ KEYWORDS]

I.Printed Circuit board, 2.Initial Environmental Review,
3.Environmental Aspect, 4.Environmental Performance

*  Engineer, Industry Pollution Control Corps.
*¥* Chief, Industry Pollution Control Corps.

-156-




— N B =
> HIf =]

HREREZLDWNFAHIREH BERRBEHELACHEDR
e EEEEHBZOSOBHIEL ISO000 MEEHRAKZ & -
1996 O BAMUMEBAERS INEBEETERKENREER
H-FISOMOI BREETERRBITHI TR BFNRATLAEREY
MW EERCETRERANBEABR D ERZI BN AERLIE

ERERY REPHISHEIEARTREL - FTBS TLRREE
ZISO 4001 REEFHEAMBEY  THREBROBRKMEREEERM
o FHith - HHEHSRBEERE R REMN  BRER - THR
BEGLAENSCESRCE BB ETHTRAENES RV L
REMWUS T MEBEHLAET ISO14001 EBEEHAK > HKH
BERRERERZE -

ZIHAERHEEG ST

YMBEN—RHABORMNERETHE > RIREE 67 4
BESREHEOS 2508 EAEBSFAM 6@T BT ABE
630 A > HPIEESBHRNBKRE  LEERBENES NN G
—Fm o FHHERY 30,000m? . B RIE B K B 1R E 2 1
BRI TEAE MAREHSHN A NEMAENES FREYRET
R R RO E RO AL B o R ET R R BB R R
o BASHELERAEEEREN  EEASENBRE > FES L
MEA LSRG A R KRR T R R
MBS RBEY MERBRERGBERS  ZELERT ISO
1400 BEYBERAKNERL  REAFER -

UREARFAERRE BRIAERIRAFIET LR HEEFIL
AR R E 83 4 A IS0 9002 B o [ E 0 £ I8 N 19 B 4R A K
THRARERR HURBANSRHRER L BN LER
KNEBCHEARAR  UE—SRANABBERHIRLEFHE -

-157-




ZCRBREER

ZHAEEISO MV REEERRAHBERFE LFZ2HRK
O TEAR  ERTAFMAAT

Parsmnm |
|
y y v ¥
BELREIEY THIRME WA R A e T s
KA R T
. BN Wl %
mESEREARE Y 15 5
i B A BREREIMAR B ¥ 2 %
WRERWE 2 5
4
REFHEAY
e E S
/S RBEER
A
AR Y B
7
¢ ¥ Y |
Y
| mrzaeen |

HEBEEE S HE B

EBFEZITE

-158-




1.k 0L e B N AR

ERAYREEECERNETY WERBRETF -ZhFEE
BEEFENTRERE LT HNEBAOCEEAHHEES THE W
HEBRKAEEHREEERENRERARE - WH - BH - 7l 5k
EEBEGANITN  UEREED BIBIAFEIS2EEE B
CEEREREBREEEEAMORK EBEIRESAESHESF ISO
14001 RAEEF > EH L EZLZHE AR » ¢ % ISO 14001 X 14004
MR AEMEEERNER #E®HE - PONMK  AHHEH LT
7 # 1SO 14001 # B il - |

EHWECERSEERTMN

ZHMeBHEEZREON M MBRAAER cER B
FERHFESRENTHBLER SERBR-BETAAET2EHE
FECCRESERTE BRESHRAELIETEAMSGIRER
mREABGEREALIEEN RERZBESZE - BRIAHNER
HER LHEFEABEFTRAENPETEN RKREBSARRBERES
BEEER WEESFBRRIZEE HENIKRE -

IREBEHRREAE -

BERMERESTEEMHNCBALENM - RERERT =

ERBIRCESAR  HIELSEBRERAFZTNOT

(LB ER IHEEZRE METHE - EEBEK - HFARNEK
L E HE -

QIR -HROREEARBHELGLBHETT XA RILR -

CVBAKREEBRCBRRER  SREAXBEEREREE - &8
BARKELEBRERE - FRBAKERE - B/ BKBRRKE
MEXRBE  HBRHE HEBRGVREREEECHEBE -

MWEER " REXBZEVEE EBEEREERZRAARE - &
HEEYWCEFLUER WEIFEREFHERM -

IZERFREEE FHhaUEBREEFRIEGN » RO
HEBERTAEERFEEERESHE -

()t e T RRERA  FAETERRK -

(MEHWERE  MEBEBUEEHHLE - CFCs~ PCB F -

-159-




BMBERAZBREFERRERENHCER - EWHER - REHHG
i R a JE - '
NAKEFEFEARRT  EREZERARKERERAKEEZELZ

BAKGBHEBHE -
(INEFEFEAEYE SECHEREER)ERER  HOFTEZE
B -
(INBRZEZEBRWABERESNT  WEEBRMBRE I -
A)FEYRERERERIZRE RUBREAMELECERER
NSV
(BB LRKFE HEEFBRBIALGLKEE -
A ERHERMAAERBAHBEERRAEMEREE ARERH
ERFERRLRER —WEH -
SHAMBEBER  BA BEY BERRETSTEMHEALARD
o MEREREBSEHEREAREER -
BREULELAHBEERATN UMUK EEREURHEOR &
W/ AR DREEBEEERIRKCB2EEKRE -

P9~ R B BUR

BEBRKABMABEFAENTENRCHYYERREZCEH B
HAEHNHAEZEREEBEREARNNEFENEERBL - -HERKE
M EREREBRLAELRD EmhEORE UEEZER
REBENAEMUEENS KARRKMLEEEEZENESFER 5
FHEHUEBRFERESNARFE CESHAMMAXGER B EDH
MUFERSE - —RRIA - BREEERHTARHERBEEHEEED
ZER UTHEEZEFENRETINE MERCBERENT

"REERE EHEEW.,

ARAR—ZEHMNEBERENGERE REEFZEEH
HEER - -WE-~-BHF @R LE &% DUERIHALRE

~160-




mMEFRYHN UTREETFHB/EDELI BB B K BE -
BR - -BERER -BE DERBEEBRSEHEGTRY  BEHDN
AUBETHNETHEHRE URAEREZHE ARE2#E
IAZE "HERE 284£6, WRAEI  XAZHHG R
HEHRRK -

BEREL o BRMAXRFEME

— EBERNTBEREARTNALTARITIEZE HEHE -
CTCHEBEIHRMBRREAT HOAZRELB RAEBZIHREH
ﬁhjj°

CHEHBRETHERIAR  FEAEEBEHEETEHERE -

- EPRENENRNERE UESRAHRZEW -
CHRUEEF SBEE AERRKRFEEIIEFEEETE > D
HEARBEMTELATNBESEBEREREHRARE  EHEFR
HEERE -

M E

O -REHEB/EN/EH G ENHE

HMEBBERHEENR  BLBBHTIARFTEEER ' 1.ES
HERHMBERFIE 2BEABHEZERE  3.RWAITHTME: 4
TRHMBHRNL  SEFEREBER 6. FIZHBEENEE -

EHAEZEEBBRERK HEAENITHRHUEMEE - E
e —EHRFETFHNEETEFIRERFFECERERBEN - &
ﬁﬁ%&%%@ﬁ*ﬁﬁmg~ﬁ%ﬂﬁﬁﬂﬁﬁﬁ%~&%¢%
BE NERE BEVYIELTLE BEVSCRKREE - -EUWHRRE
CEAEEEBEFREHSFEH  RI6EETHE IBEREHE 17 H
ER Rk 17THEEE IR HHEBEROKMHE ZFxR:  BKA& P.D.CATE
BEEREFA  EREBRZE 10 BARTEETERKZIBRE
B EERUSHREMNERRABEEN -

-161-




N R

fk ISO 14001 E¥EEX ZHEM > ABREEIEHBEENRE
oo UEREEETHARBEEXNEE -BHREWSEMEFE 1SO 9002
REEE RS WAERI IS0 14001 BEYERAMKOE LA
o HOEMEFM&E IS0 14001 XMW ERBEHER » ER 150
9002 M EEHERME ISO 14001 REFHERARAXHESTES » Al
HIBMEBEEEEME -

BEEEFMcALE RERBRBRTRE HAEBEG
TEGRBEHMEER AFEHELE AN B(BEEY B
o RB) BERE/BE/EN EREE - BESEIEST
HER ST EE MR CEF AR R RSy -
B =REXFERCHBR HAZXKEBEREFMF 1 BEFE
1l EEFERSE 11 {3 -

- BE RN

ﬁ&ﬁ%ﬁ%%%%’$%?ﬁ%ﬁ%%%Eé~ﬁmﬁ%%
MM EEASRYNEE LREFBEVRANEE BUERBR
WRBE M BMEARBWAR THBA, > BEBW BB, A
BMAMER NEABSLME STEEANKE  FHETHEE
Wi EE R ETENARISRDNELE EMBEEERERE
A -

ZHREBISOM4I BEREERAMWBE  HERESHEE R
BB R FEHETHNS BHEERBEARBRYRER

MEMRBISO 40 BREEEAMATEZ I LR BB MK
%g :
‘B COD BAAMUBLEERE  TRAEEBRKEE - K
COD HE iR B 1K 60mg/L -
CEHAARBANKE FRAKERRD S50m’ -

-162-




-MEFHMBERWREEREHRERE - € VOC FFRBEERFG &
B HEXBEEHERSE -

% COD B/AKHH PACRRE » SREE XKD 2,000kg > WA B
Ak #E 5 B 50% o

CMERERE BEERBFARET 15dB -

" REEEARKRSERK  BOIRBHKELEER 50% -
EBEENESEERK WA —BROUERELE 40% -

JANR ]

GHREBILEANEAZEREENE FTEAWHFBBATE R
FHHEPHME AESCRAETERBREMRMITFTRERD X
WMENTE WHEFEILHUFRETE REEUERBE -2 -4
WIFRE LHRENIFEEREAEED KL TENRE
FEAMEEAEXMTEN FETYURRALCABRBRNERREER
RESHWEESR R HEHRFNEBEELN  HHEHISHORE
FREARMENKERKE -

-163-




Bt 14 —
EDRIEERBREELA

G ERE

HRERA

1 a8 I B BE RM(CAM)

|

2 BRER

|

3 A R

|

4 HEE S (AOD

|

SEaSME
5.1 #%4k

5285

53EBS
5.4 T
5.5 ghim

'

ACNCERNEZE THRMUEE CNCEAL /BB
7

BE2REARKSEESHEN & E B
(1/8MIL=0.000125") 2 B EN (R
ER)

CHlEEATZE THRESE /5 AR

ABEFARBECHEAGREE  T8ELR
TR ERSGEAE
B HELIFREA ATER (EER)

AMBER; CEERIMER 10,000 %(H
BEWE 3,000 JRDUT ) B 2242°C - WE
55£5C

BR2EHBILAER - MERAFEHBEEF
ES

C.Pd 8 # e & EE T 3 01M/M B ¥ 22 P9 Jig i i

ATEBITEE®HX2EER » o EHH8
2MIL(0.05M/M) 2 2k

B.[H B ik BE TE R B (VRS) » B IE BRI %

AZHBAERMBBRBEERE

BUL2ERKKEEHEERHK

AZEBBERM (ZEMB-FER) X
EE S AR B E A R

AZEBESRK (AZE - #8899 %E)

AZHBTHAR

AZHE X-RAY @54 - SHEIRIZE
HHRERRTHERE (68E—F6)

-164-




ERERREERERNBEAMR)

EE thfﬂji %\%Eﬁ%
6 i RE A CNC {284
B.JEH BT HE R R
7R ALBUE AfRF3 DNC fFEMBER S CAM MR - H B

l

O AL R - RERE

l

9 4 Rz R BLRE

|

10 # = K L2

l

11 gl % B2

12 AR/ L E RIS R
E T8 B3 R

l

13 W 5 B

HEERARZ2H

BRI 2 WHERIAY ZEALRH  FKIE #E
1 30 By R Sl 8 ) LR I

CEEB R SSHMEN SR8/
BRERELEENEE  T2EME RFEE
o HMEREHAME (6BE-K)
D.X-RAY ShfLE M ERER - DIRERHEAE
an H

AL B b 8838 LR 8 — R E AR
BEE{ILBEBRMKHAEERMR

AFRBEERE > EHER 10,000 8 (EHEEW
32,500 SBLUF) B 2242°C - B 5545
C

BEHEHB4EEMEE

A H BB KER
BEMLBEREKAELERR

AZBHBLERER

ABHEHRERRSBEAIDIFHRIEIMEBER
LT
B EEMHBECIERUEAT  BR
m B RE

AZHBATHEEMEZ (RAB-B4
)

-165-




HREBRHEEERAERREEEGHE)

& EmE HERA

14 S FIERE AZEBIEESRE  THEBARZERER
(B/CHE) MBELEEERBRE
iy
B. 3 i1k 22 BE W Jx 7K BT BE 1SR #K
C.BI R 0B o 8 1 0 13 85 It DLV AR 1 4 B B
F3

15SCNC gkry s g

15.1CNC R BV fE 3¢
152 £ FIRS B 1EE

15.3V B i BE Ay

15.4 R # R
\
16 55 /17 B 0 B R

|

17 SR e BRE

l

18 TR A 3 ffn 72

l

19 BEERE

'

AfSEE/THMEERR

B.{#i f§ DNC fER Bk CAM AR B B IEH
SERARBE
AZEBEETFIEEBER
BRARBAERE  IRBEAEZREZEFIE
eBeel

AZEHB VR BEY R
AZHEREHRRE

A EBEWEE
BRdmHEREALR (WA A%

ARBIEAFFERRBENIBERE - IR
BEMEERREX

AZABEKTFREBMEME  EER > M
HE

BREARRABEEARERE  TTHGEE®R
A W WZE &

ABRRAEZETERFERETHLE - MHAE

do ih

-166-




ERIERREERERNERAGR)

EERE HNERH

20 L EREEH AZHERKGEESR(SPC) HEEH

HCPMPEHEIHRESR  UEHENRYE
B BERAEEME

BEHEFEEFEARS LIl E

C.{RI# I1SO-9000 FEEHERE - BI2HE
mERRE2E 6 A)

D.fRig 150-14000 REE R EME T 2 H
HERERHE (HE 86 F 9 AHEIAH
)

-167-




M= A+AREEEE/ENHRBEEESEHBE
HXI|H 2 | & B RBR|IE # F K| BFA|FHisREH
1 |8 EBHMMEA COD EHE|01-97 ([COD S HEM T = - 86.09.30

FRBEBIEE |E 100ppm
EEBAHERFS| 0297 A B HFAKREEEE - 86.11.30
R T
WEBAKEEER[03- 7B ARERZEE — 86.12.15
HER BEREBEFMANE
T E
PRI BEK R E (0497 K BEEZ HE| - 86.10.30
BHRREAER : BEuRHEEAER
UREFE
2 |EiAEKEEBEAAE 109 |05-97|HABBAUEZA - 86.10.30
A x
3 | EHEEEIRB VOC FF&[06-97 HIRE VOC & EH - 86.07.30
REEBEL TEEEERER 3
#e . R VOC HE AT
GEFEE
B EERERIELZ|07-97T B ES ERER - 86.09.16
] CL:E PR
ERIGHRGHREH| 087 |ERERBHERE 87.02.05
HEABZERE HEABEREFE
4 REUNEEBEVELZSEBBF| VOISR EER - 86.06.30
S EXEBERTS HE
X E
e
BERERSEHRE|I097 HERNKEERE® - 86.12.30
B B BCLA WA fT
2F
5 BABEY BNERZFRE|ILVIBAFREEHRES - 86.12.30
ELEE LHMEBERBRAETZ -
1-(10%)
HitBEwwEZ R BB & T8 - 86.06.30
] 1T M R A FEfh T E
6 |HBREBHEFIZCARFT| 397 BREEREIUAZH - 86.06.30
S8 E 80dB E
% T R SR 0 PRI O | 14-97 |wk B BA 3G £ T R R — 86.12.30
HFAEEH 55dB ERE %UZFH?&
]
7 |EiEERE |[KESBEMHMEBE|ISITIRNEFEERER - 86.12.30
KIEER Bk EHF
& RE
16-97 [REARENSZIFE — 86.12.30
8 WHEUHREEFROHEB 1775 EDEREZR - 86.09.30
BEMLEIBRICBRERNRE REREBRTMES
=5 =
) BEULEHBEEESIREHE|BIEEFRSEEH — £6.07.30
== ERAESNRER WEHE
=g
19-97 [ 2 = Hi & @ 0¢ 5 — 86.08.30
FEBUESRE




fifE= 1SO 14001 IREFM BEFEE /EEZHREHER
AR
1ISO 14001 BT BREHERKMARERF - ARG -z |=
B |RE RS
4.1 —fER g1 4
—REXK
42 EBEEHE Bam v
BEHE
43 BN HBI3E REBERAETEER ¥
431 BREREE HE RS L B R R Y
A3 2R R AMER REETRAEFRESAE v
433 HRBEERN 5 B9 57 5 I T 1 3 R 0 v
43.4BIBEBLHE
4.4 BITHEEE Baw BT R 4
4.4.1 38 1% 82 | {E MITHEE HEEEER v
4.42 3% - EAKEN XHRRE IR ¥
443 EB RSB HIEREF ‘4
444 B EBRRMKEILAEAL RRERTEEF v
4.4.5 SCHE 2 5 YR AR AR v
4.4.6 fEZRE G BN AT R v
4.4.7 B = JE B BRZEL Sy 40 B R B R R AR v
X-RAY SR/ A TRE MRS v
ARER IR RAE 1v
1SR S R RS Y
Bk BRI e e AR EE ¥
BREMEMERSH vd
4.5 TR TG 5% BEREAEEEF v
4.5.1 BEESEEH EEEBEREE |BEREFHIEEEER s
432 HERBERBYEIE HHEEERF v
453 8% PR R R v
454 RIGEEAKBH
4.6 HHHEESHE BoE RETHEETERF ¥
EHEREEE

-169-




L~ 2EFXR

L TEMRYHBETEBE - DR EERRMEEZRE - KFLEBHHBHE
i ~ W TER - 17~ 66,1994,

2 LR BEEHEHRAAGE HENMNEREBITENF
TR G L S - A

3ITHIRREARR  BREREEZTRE SHFSH -

4.Lawrence B. Cahull, Ray mond W. Kane, Environmental Audits Gh
Elution, government Institntes, In, a.s.pp. M-1~M15,1995.

5. Tom Tibor & Ilra Feldman, ISQO 14000-A Guide to the New

Euvironmental Management Standards, Time Mirror Higher
Education Group. u.s.pp. 113~ 126, 1995.
6.Michael J. GILBERT, Achieving Environmental Management

Standards-A step-by-step Guide to Bs 7750, Congnan Group k, PP,
43-53, 1993,

- 7T.W.M.von 2haren, ISO 14000-Understanding the Environmental

stmdards Gouer a ment tustihutig lnc. n.s.pp. 39-50, 1995,

8.ISO 9001:Quality Systems-Model for Quality Assurance in
Design/Development, Production, Installation and Servicing,
International Organization for Standardization, 1994,

9.ISO 14001:Environmental Management Systems - Specification
with Guidance for Use, International Organization for
Standardization, 1996.

10.ISO 14004:Environmental Management Systems - General
Guidelines on Principles, Systems and Supporting Techniques,

International Organization for Standardization, 1996.

-170-




