%— '#—. \:l ;}’ﬂﬁé’? %

Hazardous Arsenic 1n"Semiconductor Working Area

SEE RS 3
R AL L Fhe g4



TEMEERRY 3 TS
Hazardous Arsenic 1n Semiconductor Working Area

Bopo4 o fURgs Student :©  Cheng-Hsun Tai
L4 £#L Dr. Tung-Sh Shih

R T‘ Advisor : f- tung-Sheng Sl
EHie g4 Dr. Chuen-Jinn Tsai

A Thesis
Submitted to Master Program of Industrial Safety and Risk Management
College of Engineering
National Chiao Tung University
In Partial Fulfillment of the Requirements
For the Degree of
Master of Science

In

Engineering

July 2003

Hsinchu, Taiwan, Republic of China

PEARAY L &S



K
LEgpaps e~ 54 (lon Implant):ie 7 & 5 @29 > " ¥ &) (73 % (PM:
Preventive Maintenance) *t » & 3 3« & ﬁ?ﬁ i* % (Equipment Decontamination) o #* “f 5 E
EEaN R f’f}‘ﬁf {~(Phase Out),zk # B (= S P> WP HBEI R > 345 BT 2
SR XA ELfR2 X BLIBE - AFT PP i T AP REFRASED
FMESARR R I ARALE R LG THRAL AT ER -

AR E B SR (R R T R o f S RBIBHE  BRR
Z(Wipe Test)™ £ P o f HRPA A2 H L L (B AT 5P cnpFkR S 0.5
mg/m’ » AsH; &% # ¢ chE kR 5 0.05 ppm (0.16 mg/m’) » & @ 4 6 782 &
B AFTF AET 29 BHEA 0 FHE 2 E02 37 mm R fR gk ik S(MCE) s 2 g
KR o FERFFFSRRNDTELG P EBF DL - 10ecmx 10em; 75 3 R
Bl G+ B g3 chm % ) 5 100 cm? e P B chi: % B on & 100 om’” chm 38
BFE 5 0.1~96.73 ng - M3 — 2L 1E R cagdSTE@100 pgeo ¥ ¢ > AT A HEHEAF L
RFERREFERFLFIE R G SR AD R LB REgAF
100 cm?® e 4 6 F BEE 5 0.011+39.03 g

AR FEROSEFR RIEAPL LKA G TR SEIATE RN
B FEFERAEBE PREF 100 cm? R A2 REFE G 0.1~96.73 pgo i
???ﬁﬁﬁﬁofﬂ’igﬁ%ﬁﬁiﬁﬁiéﬁ%a&ﬁﬁﬁiﬁﬁé%,ﬁ

100 cm? e4 & AR 5 0.011~39.03 pg » 395 3 37 &% ) -

WA B BT HE A 0 TP R 0 KA TR L5 B RR



ABSTRACT

Ion Implant Tool is one of the wafer manufacturing processes in Semiconductor Industry. In
addition to the routine preventive maintenance, equipment decontamination operation is also
needed. The equipment decontamination operation is conducted during the factory phase-out,
tool transfer (within company, transfer to foreign country, after tool demonstration), upgrade
of the tools and relocation of the old tools. The purpose of this study is to know the total
amount of Arsenic compound which exists on the surface of the tool parts, after equipment

decontamination is completed and before relocation of the tools.

This study use the wipe test method to find-out the mass of the residual Arsenic, and its
compounds (total As), with the aid of the consultant company. In Taiwan, the Permissible
Exposure Level) of Arsenic, inorganic compounds (as total As ) is 0.5 mg/m’, and 0.05 ppm
(0.16 mg/m*) for AsHj , respectively. However, there is no standard for the amount of As on
the surface. This study has analyzed 29 samples taken from wipe test using 37 mm MCE
filters wetted by D.I. water. If the sutface is flat, the wiping area is 10 cm X 10 cm. For
irregular surface, the wiping area is-controlled within about 100 cm®. The experimental data
show that the As mass per 100 cm*is 0.1 ~ 96.73 pig, lower than the reference limiting value
of 100 pg in the industry. In addition; this study-also conducted the wipe test on the tools,
desk surface, and the surface of packaging boxes of the major company that handled the
decontamination operation. The test results show that As mass per 100 cm? is from 0.011~

39.03 pg.

This study wipe test experimental data show that the As mass per 100 cm® is 0.1 ~ 96.73 pg ,
lower than the reference limiting value in the industry , after the lon Implant Tool equipment
decontamination and transfer to new Semiconductor Industry for installation - testing. In
addition, this study also conducted the wipe test on the major company that handled the
decontamination operation, the test experimental data show that the As mass per 100 cm” is

0.011~ 39.03 pg, lower than the reference limiting value in the industry.

Keywords: Arsenic, Ion Implant, Preventive Maintenance, Equipment Decontamination,
Wipe test.
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Negative | Isoprene ~ Ethyl Acrylate ~ Xylene - n-Butyl
Acetate ~ IPA

Etching Wet H,SO, ~ H,0, ~ H,PO, ~ HNO, ~ HF - HCI

Dry Cl, ~ HBr ~ CF, ~ SF, ~ CHF, ~ F, ~ CCI, ~
H, -~ BCI, - Freons
Oxidation - Trichloroethane - Trichloroethylene
DepOSItlon —— SiH4 N SiCI4 N NH3 N NZO N WF6 N ASH3 N
PH, ~ B,H,
Ion Implantation --- AsH, ~ PH, ~ BF, » As ~ B
Others Cleaning HZO > IPA N MethanOI N Acetone > H202 N

H,SO,; ps L1 —Trichloroethane ~ C,F, ~ NF; ~ HCI
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ik % 2 ¥ %8 Recipe Gases ¥ it & A #» Possible Byproducts

Tool

PVD N,,Ar,0,,NH, None

HTF & | Ar.N,,0,,N,0,PH,,B,H,HCI,H,, | SiH,Cl,,SiHCI,,PH,,B,H,,HCI,NH,,

RTP SiH,,NH,,SiH,ClI, Si0,,N,O,SiH,

CVD He, Ar,N,,H,,NF,,0,,C,F,,TEOS, | HN(CH,),,NH,,TDMAT,Ti,W,HF,
TMB,TEPO, SiF,,TEFS,CHF,,CF,, | C,F,, TEOS,AlF,,Si,NxFx,SiF,,TMB,
WF,,0,,TEB,SiH,, TDMAT TEPO,CO,,CO,WF,,C,F,0,,BF,,

(NH,), SiF,

Implant Sb,BF,, Ar,PH,,AsH,, As,P SbHF,BF,,B,PH,, As,O,, As,P

ETCH O,,CF,,CHF;,NF,, Ar,SiF,,BCl,,HCI CF,,CHF,,NF,,SiF,,HF,Cl,,HCI,BCl,,
He,Cl, SiCl,,SF,

ECP CuSO,,H,SO,,HCI,KCI, Kl CusoO,,H,S0O,,HCI,KCI,KI,

Citric Acid, Cu Gleam Stock Citric Acid, Cu Gleam Stock

CMP NH ,OH,HF,H,0O,, Slurry NH,OH,HF,H,0O,, Slurry

LF L2 &5 LEPRP T 1(13)

~%# 1 ~ % (Elemental Arsenic)- A A FM - 7 Z 2 HA 22 - A
ZAEPRBRREE 74 VG, IR FarREfrz g Lo make J F R B
FM o TP FRRA FRBL o U UE (Threshold Limit Value, TLV)&_
0.10 mg/m® » OSHA /7 # $& & (Action Level) & 0.005 mg/m’ o

Fivg tit g (Arsine)- A& W EZFE 0BG ARG o Tt AR
LA E X AN N S e

ZeAMB I ARRE - BRI F GRS R ERORE e vV EG A A
- ARE 0 m DB RFAMSET O o b ERFNA ¢ 35 E (Arsenic acid)E = §
it 2  (Arsenic trioxide) °

Z F “m = § i A (Arsenic trioxide) ¥~ fAiL F vhig e ¢ sk o A X EAE
AR ITE RS- ARl AS o WAr By tHhe g0

THALA LML L LB N et 22
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Arsenic trioxide As,0; > As,Oq
Arsenite AsO,>”

Arsenate AsO,” » AsO,”
Arsenic trisulfide AS,S;

Gallium arsenide GaAs
Arsine AsH,
Methyarsonic acid(MMA) CH,AsO(OH),
Dimethylarsine(DMA) (CH,),AsO(OH)
Dimethylarsine oxide (CH,);As=0
Arsenobetaine (CH;),As+CH,COO"
Arsenocholine (CH,);As+CH,CH,OHX "~

$MAE R 2 p TR datdod 223

223§ 2 R

A (As) A is g (AsH,)
7 ¢ - N & 4
W (k=) 5.72 1.65
% R R EIRE R 8 0.07
i 2L 613°C -55C
% gt 848°C -116.3°C
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e 2 H o 4
’ A ic & it nds
M (rser:c) 1ts compou As s 0.5(7440-38-2
as As
(15 3)
wp

Lotk vt b Bz kg T4 kR A b A -
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L 25PN E R GRS EE (15)

Arsenic (As) Arsine (AsH)
Taiwan TWA : # 2 it £4 0.5mg/m’ | TWA : 0.05 ppm
U.S OSHA PEL-TWA : inorg. As 0.01 mg/m3 TWA : 0.05 ppm
(except AsH,)
U.S NIOSH RE : 0.002mg/m’ (STEL)Ceiling | RE : 0.0007 ppm (STEL)
IDLH : 5mg/m’ Ceiling
IDLH : 3 ppm
ACGIH TLV-TW : inorg. As 0.01mg/m’ | 50 ppb
(except AsH.,), 1997 (2001 # 37 5 3 ppb)
Austria TWA : 0.05mg/m’, Carcinogen, | TWA : 0.05 ppm
JAN 1993
Germany 0.05 ppm, Carcinogen, JAN 1999 | TWA : 0.05 ppm
STEL : 0.25 ppm/30min
(twice per shift)
Sweden TWA : 0.03mg/m’, Carcinogen, | TWA : 0.02 ppm
JAN 1999
United Kingdom | 0.2mg/m’ 51993 TWA : 0.05 ppm

3BFEE-L e T4
Py 4§ 3k ARERGMANES T AT FRAE - (14)

TR ARG AR F R RELE 100em’ SRR B
A HEFE S <100 pg - (12)
4.5 i B 2 fly
FREE RET AP o WP Ao
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2 2-6 kB TR EE L (15)
Fe @ AL (pg/kg/day) | R REE 54

74

1000~2600 (% 1% %) 7= (70kg = %)

Vallee et al, 1968

71’5‘59“:““\}?;—‘3 ’gﬁ_%;ﬁﬁ
80 0 B A Rk R

500 (‘28 % %) Bt ik A 5~ %% | ATSDR, 1993
Vi BB RER® o
50~300 (‘2 % &) <~ 5 #, A €73 Bc€ i | ATSDR, 1993

Mg o

10~100 (Bt 4 &) A2 A S~ LK -~ "% | ATSDR, 1993
32 R {+ fﬁi%

(Bt k) LOAEL » 3 *c & K & | § = ,1968,1997
& ¥ % (BFD)H 2 F

0.8 (Bttk %) d 2 F 84 kKESE% | ATSDR, 1993
e SRR NN
& o

0.5tk ) LOAEL > A %3 = ir | ¥ < #,1968,1997
AR e 2 E o R R
4o

0.17~0.36 HE WG a2 2 Uthus, 1992

Nielsen, 1991

:x ! Lowest Observed Adverse Effect Level, LOAEL.
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Rshm (0.3ppm F| 30 ppm) o ke @ M P ¢ 3IASERCE b~ K
GREEE S AES:S SR RS AL AP L P S e i
A § F B SUR B e
Bk R (18)

SRS T R RN & RN R I RS S e £
AT ¥ SR B Lot g ] dmalhe ip 58k 4 514 F o 3 L TARC

2 LE W EPA 308 A 4 L FERGO BRI P B % - REA 0 5w i

) gi\gﬁaﬁ;;}%\gg T~ TR R A e & g»igjf_gﬁg'ﬁp{g a2
SR EEL 2L E
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22 B il 4 VR
1. B it gt (19)

FHitdeT A F RSN L

Arsenate Arsenite
O OH
[v GSH L
O=—=As—O(H) >» HO=—=As—OH
Arsenate SAM
- reductase Arsenite(
methyltransferase[N saHc
o
| v
O=—As—OH
CHS
Methylarsonic acid
MMA
reductase lGSH
CH, MMAG: 155 OH
\Y; methylfransferasefs . | 11
O:,Alxs—CH3 - , . As|—CH3
OH //\\?f i OH
Dimethyltarsinate SAHC S Monmethyltarsonate
(DMA) =3 ‘ ] (MMA)

2. 3 izl P

FoRGER AT ¢ 42 R RIE Xk R B~ R L R R T AR
(L FlHE) s B2 R A R B 6 F R iRl

BHEELZEY BEESEY BLREPREE - (20)

Fhings TR P CRADOAAFIEN R LT R BREA B D

GRS BAPEL s LERSE R BE AL L R E o

3.4 %A
@RGSR ad R E o T RELT AR DM R R LY R hamEk
CER BPM (I 4 (FE) R S B P o ] iR TR R B R R

FREFL R o REDCFERF ARG T EL ERIULETRE AT
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- BFH T F DA s FIM RS R 510 RIS PR 5 ¥
gA AL H T AP o ACGIH2 F % @ 45 ¥ (Biological Exposure Index, BEI) » #&
~F A m WA L 35 ng /g creatinine (FUEFEL) o (21)

14



IR HEER

L 3> BEXE Fd

MEFER 2T PR FNRASE N7 TRAR Y TR F BK
o FRT R R Paﬁvﬁ%;;’,s ER IR A - C Rl 2P G g A B
s R AR R T
Y S R I R Y

‘—\-\!:
-rs\-ﬂ

BoBE RN IR RROCRRE o ¥ SRS
B B o Tyvekenfr 2 £ 2 > & F B
TRHRFPRT D FALILI ML LB RAERY » ARAERY 0 0]
WA T AR AR NP ST AT R EF M S L NRATERES o
Bdr € 7 A A0 57 3|Sub Fab A= 48 5 > i3l Ry LRI IF IR AL o
Pt EREARY T BN KPR QAR ORI WL M DE L

X ﬁx/%;—rj

HWRRE A FE A PE R T 2 7 S8 A TPA SRR R
FILehd oo HTILERIEER PRIE B K SRR LIF] LaE R T J‘J/FET,K‘—“,% 75 (Tt o
ALY 0 T R AT iFyvek® H - Barrier Man®$ 758 1548 1

20 7 B £ & A3 s Class 1003 1000603 4 5 (22)7 1B b fofi A3 ¢ AR D 5

A

FRPRACHE e T s R F LR T P F g F TR T

AP fe iR (S SR R T AR R R P R R 3 0 AT ML TEFE
iéﬁ@#&iixé » 1 {7 A ﬁ,\,,PU,F | 7 }\j\,ﬂ\,g,:ij/ , Ww?nﬁ;‘r;}géx

I2EEBL TR HEER

A TERM Y EE FE T FRRPEE 0 LGRS E (R
EXEH o AR E B R S p s W F R R 30%eiE T

15



GoRZBENRELGhERAAF B FUEAT AL Rk RS B
FiE(23) 24 ok 3¢ 2R g o

PERE AP BN RE L N REEL A
A2 bt > BT %A T o (24)

94
ot
P
=K
>
%)
Ed
—_
3

TR R

1 iEgrrenstr (¢ TR ) 0 WL DG A A R o (25)F raeh
21 IEHnE e A Y RAR DAL A F 1 iR d A FAELS
g T A (Blde ! FREBH S REF) > S FSFRE) FEAPOPAgd 2
P AR (Blde: B5)

FILIESE S 5 d A FARFSES M h N AR i B 0 Uk
E A Blder £ e B & & D FF RO o0 2-methoxy-ethanol(ME)fr 2-ethoxy-ethanol
(EE):Z &4+ v A pFrs r BEBHEERF - (1502 - 1 EFLFRHE 5§
Ho fravk 1 &G54l b g - (26)

BERERIMN L TENEE OE BT B B TG A T R R B4
LS I TE ARG RO Ll g e 2 2 o T g E B 4§ T
TS AR ARG R PR G et R KRR 1 iR o

PSR FFkRIEEY > F 125 I P P hr g LY AT iR
G ARAM AN B ERPHATARRT PAMERT R G) A F
@i~ AR (27)
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1-(1) 4p M e 2 TRl
AFMT R Wi

BE&
KF it ¥ 2 date)
!
SRRk
!

5 M

!
g 7 B

{

sBofRRb R
!
GETTTE

!
¢ RR IR

B 3-1 4 A0 % B2 BLig A )
PHES LR R BB LR R BT

BEPRIEA R BF L BRI E o TR k3G o (28)
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B.ig i B (TR ARA

Fw L OE R
J
il
1 3-2 %13 i i EAz A )

RERE EE IR RIEBAGHN A AT/ K K Ew R g
FH I RE LG R HES SRR £ o AL B
G5 T o TR GRS ik 5 T R R 4T - (12) (29)

1-Q)IT¥E¥ 12 1Fp 32 BHEL & 25

T E L R L F § LR 30%EF 1 E 0 2
B FRRE LG OEPAAE B L UFEAT DT Rl B SR Y RS HK
FE L RT o

SERRPEF S EF L LR R - (30)
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2. HFHRER
FAEERE FEFRRLERER

=

HPRBERFPHR2 2 ABARERE - FTHL SR 1 XA A% £FEBRTR

T

fofk o P9 Ptz £ B ARER ’ﬁ"bfﬁfh"k’v\/ﬁ TE 2 F 1 '*/}a /mfir@ﬁ°p'fpm °

LHMT R R BRI
A EFIMSHAREFTFRE AL ENT o2 TR TR LB
BAZFHEE S ARRREESE > 00 BT TEREPE S SRR REAL T
P Jip R ARSET c AR EARME Ao

. ZRFTEFREHEEP YT S 2 o7 EHREDIFIFERETENE o
2. FERBEHRARRZAI CRREEERET - XA )RS BFHFHIMN S I (4 -
B LR RE. )
AR A1 A R SRR BT AL R Rk KR
ERA R ARk BETRE S KR o

3-3 8K 2 B
1. 4k Kok
1-(1) =+ %48 5 Rl B3+ 42~ # 4 NIOSH Surface Wipe Sampling Procedure
LG BB ERAE (31)
R =Rk ?‘;i%lr"‘fff% 3-1 > B2 B8 2 5o kAo

A FEP- 29 BB A 0 SRR ST F > WA BEPN TR B
Ba /s T3 A RBER I BLPA LRI FT AL T
FER R ERE R ARREAG B 5329 BRE

B, ¥ehootdia g~ 3PS BIORA S FIRE ST HBRIEA

C. 2 4-1 AP B4 BEHEESS > R A5
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T-1 u, T-2a, T-2b, T-2c, M213, M422 i % Fp L BT o~ 454 -
2R HEL RN ERRPEE R RBERERF T LH

D. % 4-2 B4 BRI S % o P S5
Micron, DTI -M410, DTI-M413 % R L E RG34 ~ 4 > 4 2
PR SRR T RRRFE R BERERF AT L
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2 3-1 H3E>PE40HHHRE 32
P LY RR
(ug)  |(uglem’)
1 Ion-Source Assy #t—+ ks, =
2 Source Cooling Tube &+ /it 4r ¢
3 Source bushing 3+ /7% % Ik
4 Extraction Assy ¥ 3! § &4, =
5 Extraction chamber *%31 ¢ &% & %
6 Flight tube ~» 4783~ &%
7 MRS Assy MRS &, =
8 MRS chamber MRS * & %
9 PA Electrode Assy {8 £ 4k T /8, =
10 [PAtube {5f4cid 715 %%
11 Flood gun Assy T &+ 1 4=
12 Diff pumping box Assy iz & if &=
13 Process chamber interior back wall %2 % & Zp k=
14 Processes chamber interior side wall (diff pumps) ®4z & & 5 Rl
15 Process chamber interior bottom .42 & Ji&e & M EET 3
16 Process chamber interior top # 4% 5 &3 NEL =
17  |Process chamber door interior #4757 ji & 4= FFF N B
18 Scan arm Assy Scan it EF 4 =
19 Wheel & #
20  |Diff pump rear #HEcHF ¥ &
21 Diff pump side #H¥cFif ®l o
22 Beam stop Assy Beam Stop 3, =
23 Beam line base frame 3+ /T2 4 § § B
24 Process chamber base frame f A2~ B Z # § & B
25 Enclosure exterior beam line side &+ &5 ¢k 8%
26 Enclosure exterior rear 3+ B 5 4 $%
27 Enclosure exterior processor side 2 F Jig % ¢t 3%
28  |Wafer loader chamber interior & §% » % p &
29 Source isolation valve 23 i F 2R

21




-(2) AR EE %
RARE TER RSB R EE o FeRT
1 3-3 %35 A (F3 T R BAOR 1§ iR 2 B B(A)

vAs bty P A Lar
<&»ﬁﬁé&ﬁﬁll BRERT

N\ ey
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B 3-4 Mrt FRP TERABM/E LR B (B)
BRI PEFEHEF

: LS
J0- e Gy

\ s
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¥ 2 FR#ERY
A f&

EARBLRE TR RABLRA S AL EL
B. %A (TE T RABRR G SRR

2B

# 32 LHERHFE 2 7 TR R R

THHT CF R

BRIk T4

ZFHEAH
¥ B * A dc ad il s

wet 7# e x 7 1 1T
RE) 2 (A ETH IR
GRS R LR 2 |ErmA (R 2
PR R 2 |FREL IR
K 7
*& B ELE 7 Arsenic ~ Arsine
Bl ¥k AR R B

g} B =
wet i E 4 148t d .3 4 Hood p 2%
R 301D (TG B R RN T
FRABE R AR A IRA G 2
K 9
* B B

(-} e  jra
R T 2 R IR A
Hood p % 2 Hood P 3R %5 B
AT 2 |piTosEpn
K 6
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Ptk FMV(5 B PRk ¥ - & fRiR)

=5 #x

s
EN
T

s LA

HAapa1 it

Frc A B

~N [N W

2 2L
3 P

FRELFE AR BT - R A

HapE A

g} i e
R 2 |EFEZEBE BN
i@ 4 2 |EFerzE&BGEB)ER
5w 2 |EFEZEBEB)MM
m 2L 6
S p

A AR v A

3-4HB Y RG2S
1. 83K 5 (15)

(1) ® * #* # = (personal pump) (SKC® Model 224-PCXR3)---#k B~ F# (As) #: * (2
L/min) o

(2) iw £ 32 # B (counter) (SKC® Model 224-3)-— 4% B~ # i+ & (AsHs) # + (0.15
L/min) o

(3) % fy R A2 & % (0.8um > 37mm@) (SKC®Cat.N0.225-5) -

(4) B4 37mm {3 % 5 H g o

(5) & 1mER % ¢ (100 mg/50 mg) (SKC®Cat.N0.226-01)

(6) Gillian =t & a jz ;¢ F i &3+ o

(7) 90 mm #3+ * jg XA (Toyo Advantec 1) -

(8) HiEH B E -

O) %z -

(10)= = % 33 -k (18.3 MQ) -

25



(11) % # *-(American National Canry) °
2. 2§ %A

EEEAT AL RBTERE LAY AR E ML GRS LR AHT B

T #CH kB 2 35 vy (Source chamber) B % (T £ ¥4tz G ALA A Bk o

3EEFHE A

%"—i%?‘g?\fiﬁf

~

BA1T 90 mm e ¥ IR A (Toyo Advantec 1)1/ 4 55 KGR is - BeAS dEs 1~ 4

B SEIENE AR PEARFE  BEGfE 10x10 em’ o H R

i Qpﬁ—}’/\ ’lvé;égifj\ ’ i*’%‘}' —léf’"‘;/\ 4°C17}(%g]_%f_;/j;-,47\+% ° F'/P\?v—— #L%UL/%’/Q’;%%;}_%? /}‘%“Q&
%’-IJ»% _"7;‘57 ‘fiﬂ\ s 1 le:(i'_}pg o

4 HEEA

Hufi Ao J2MBA RG22 Y ~ 220z gt $=0

o B 4Rd M- B
50 B r AR E3 RS SRR AT kY R E AT o 0 AR B

HEARY E2 Y ~EE N2 ARF LT BALTHE
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333 P2 Rt g HARBIEER T

AW 2 H L Rl @
P e P NIOSH 7900 # #% 4 +7 = j# NIOSH 6001 $ #% 4 #7 = j#
=4 SKC® Personal pump SKC® Counter
Pump (Model 224-PCXR3) (Model 224-3)
FiRiog 2 L/min 0.15 L/min
FHRAF(0.8um - E /T 37 mm & & F faliE 2 B K F (Coconut shell
(MCE) i %A charcoal)100/50 mg(F ** 44 A B o
E- A pand g g
FRED L 2 m rEmg g TP E L AT ERBEEE D TED RS
BRI RER(G 14 ] FF) - DRETTRER(Y 14 )
2. Source chamber 732 2 Ji & £ 2. Source chamber 3L A% 5 4 FL3F
1 ¢ £ & (1)Source chamber F¥| & ! % 4 (1)Source chamber F¥ kx
kxav, (2) Source chamber ¥ fxis,| @, (2) Source chamber B fxis, (3)
B Hy0, 12, (4)7] ",% TR, K HOy 18, (4 “,f TR,
GPM TR EFTFFE > A1 OPM TERLETE > 51}
Btk S A4 1325454 0 Bt S ads o 22525 048 o
FHREE (L TRITEREFR S AN L BT ERBEHFHR L AW
Source chamber # & [E% ¥ & Seurce chamber # = 1T % F &
~ Source chamber *Fg] ~-Beam| > Source chamber ¢} ] -~ Beam|
line *F ] ~ Process. chamberrrh| .Jine *F ] -~ Process chamber ¢t
2] ~ Walkway ~ o #5 R % 4 2 ~ VT ~ Walkway ~ o #) FF % 4~ 2 -
R TR R ZA N
2. Source chamber 732 2 4 £ 2. Source chamber 7 IZAE 5 A F3F
# #% © Source chamber p ¥R o ¥ : Source chamber p % o
RECE - B WAE

[ EE (Y

L]

1-(1):# 3] & 42 44
(1) 2 wopl it 65 % (Merck® » GR) o

() & 5. & e 70~72 % (Merck® - GR) o

(3):& s Fifit 95~97 % (Merck® - GR) o

(4)z 2 @ it 37 % (Merck® - GR) o

(S)if f-fe R B B A R~ ARV )3

27
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(O)FF A 11 15 % ik ~ 5 % & fie ~ 5 %Frfiart Gl(vV)R &
(7)F2 & i 4 (NaBH,) (Merck® » GR) o

(8)& § i 4 (NaOH) (Merck® - GR) -

(9)1000 mg/L # ¥ & &£ # i3 i (Merck® » GR) ©

(10)= = 2 3 -k (18.3MQ-cm)

(I)FLEF &% -

-Q&EX A
(DF (As)~ 17 R BX A&
a.& it ;% & w7 & 3 ik (Hydride Generation Atomic Absorption
Spectrometry, HG-AAS ; Perkin Elmer® 3310) o
b.& it & # % (Perkin Elmer” FIAS 400)
C.& T T % ¥ (EDLE%) » As it £ 193.7nm o
d. Ak if i+ % 2 Teflon i i 35 (CEM®£MRS-5)
(2)Fh it & (AsHz)~ 45 &k B A
a. F &Y 3¢ 3% R 3 w7k 3 & (Graphite Furnace Atomic Absorption
Spectrometry, GF-AAS ; Perkin'Elmer® 5100) o
b.? & E (HCL ) > As AK193.7nm -
c. % % ¥ (Perkin Elmer®)
d.4z % A & ¥ % (Branson Inc. > 50/60 Hz) °
e. Micro centrifuge Tube 1.5 mL (K.S.T Inc.) °

2.7 5 $*
2-(1)F 4 % 245 (%% = i 5 NIOSH 7900)
(1)% A (e 3 1)
Mo AW B LIS 0 MR A F Bl R A T Bz o LY 0 RS 4o 0 2.5
ML R R E R L o P TR R G e d 32

Filtmats o A @I LTEI I0mL 8 EF LT o
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% 3-4 MARS-5 ficis iff 1t U i 2 2% %
Stage 1 Stage 2
Power (%) 100 % 80 %
Time (min) 10 min 30 min
Temp.(C) 180°C 180°C

(2)& 12 H
Carrier Solution : 10 % HCL
Reducing agent : 0.2 % NaBH4

BG)RFX T

B (AS)Hk A 2 f7 a i@ * & 12 R 3 Tk 3 ik (Hydride Generation Atomic

Absorption Spectrometry, HG-AAS, i Rerkin, Elmer® 3310) >

4o 3-3 A7 o

2-Q28 i £ kA (5
(1) AL (5 *

AU B R R R

= %% NIOSH 6001)

Tube - 2_{$
A S B o
(2) 7k T 12 45 &
Ni*" 1000pg/mL (Merck® - GR) -
(3) ik FK T
PiLEg (AsH) R AA ¥ 7 5%

Atomic Absorption Spectrometry, GF-AAS ; Perkin Elmer® 5100) »

PE R ek 34 4T o

29

@7 ;Iﬁp

REL LTI ER T

fs 2. F Mmoo * -2 2~ Micro-centrifuge

S4er 1 mL HNO; » 4¢3 ik BF REF 30 A4 b i 7% ng > &

;4 3% B F ex Jz sk 3% &k (Graphite Furnace

F’P\ r’iﬁ



3. R
()% 32 (B 3 1)
B @2 Atk A d A4 Y Bl BN e r 125 mL Y pES
féafﬁif{ P ARBEFEW L gt i e I LT E L SOmL o
Q)F 1% 2
Carrier Solution : 10 % HCL
Reducing agent : 0.2 % NaBH4
Q)R EFX T
F(AS)H & 247 a4 Y2 3 sft k3 &k (Hydride Generation Atomic
Absorption Spectrometry, HG-AAS ; Perkin Elmer® 3310) » 3% % ® 2. £ 38 ff 2 2% &
4ok 3-3 A7 o
4, Hs 4
4-() & B Hedo Pk &
()% 32 (Bt 3 1Y)
MECE Y TR R L AEE R AT T x5 om’ 4 ] 0 £#-2 ¥ 20 50 mL
Hdr® o 4o r IM HNO; 20 mLsdAda it Bl BREIF 30 ~ 4o M2 2T 18

LB RR e o EE UMb e » AR F AR B R ke

(2)& 1% A
Carrier Solution - 10 % HCL
Reducing agent : 0.2 % NaBH4
Q)R EFX T
A (As)tk & 4 7 12 i@ * 4 1Y 2+ ex Tk 3 ik (Hydride Generation Atomic
Absorption Spectrometry, HG-AAS : Perkin Elmer® 3310) » 2% tk B2 & 3 if i+ 2%

Fhod 33 517 o

IR Y-l S
(1) AIE (e i 1)

MEgEZ R Rt R r R R AR TR F B2 ¥ 150mL g Y o
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4ex LOMHNO; 100 mL » Az 3 i R BRI 30 A4 o @2 BB FE2 300

£354 > BBH | mL der i CRREFHGLT T > G RS 0 s d dT kR

ek
fon

10 mL -
(2)@ it E 2w
Carrier Solution : 10 % HCL
Reducing agent : 0.2 % NaBH4
Q)R EX T
A (As)tk & & 7 i@ * 4 12 3 ez sk 3 ik (Hydride Generation Atomic
Absorption Spectrometry, HG-AAS ; Perkin Elmer® 3310) » % & % 2_ 38 i i 2% % de

% 3-3 9751 o

36 EHSNREFHFHAN
- AT BRI THEE AR AT TE R FARRLHE R E kTP

DA e LA g P S G S RE T T R (AsHY)

ER  H IR R FE RO 4 AR

2B F N RE(E 35 XA A AR TR R R AR 2T T

,}'_}_o

Tl G AT EBA I PR R

% 3-5. HG-AAS » 77 & & 2_ ik B 1% 2 2% 2

B B S S
Lamp (As)EDL
Power 400 mA
Wavelength 193.7 nm
Slit 0.7 nm
Cell Temp 900 C
Sample Volume 500uL
Carrier Gas Flow 50 mL/min (Ar)

31



#. 3-6. GF-AAS & 7/ - & kA2 &R BiE 2% %

i3 2

R

Lamp
Wavelength
Slit

Cell Temp

GF-AAS Furnace program -

HCL(As)
193.7 nm
0.7 nm

2600 C

Step Temp. Ramp Hold
(C) (sec) (sec)
1 110 1 40
2 300 1 25
3 1200 1 15
4 .20 1 10
54 2540 0 7
6 2600, 1 5
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%3737 b BRI AT EHNRBEL R

A LhhF R EE TAEEF S F WRE
B 4 [¥+® : RAE® LP-1200 i P -DngmrhmnﬁwannlB
4] 5L [# ¢ : Gastec No.19 LA Sensor : Drager Sensor“XS

Hydride Part No.6809135
FIF L ey s AL E IR E R e

WRIRIL G (4 3RS § B8 ) I FNERE e R L
ASH3+3ch12—>AS(HgC])3+HC] —‘. s}ﬁ N e_L:g(;B ,E@.; K{i{i %
ERUETREE AL - HRE2 T

I

BIRRSR F i W LR 2
} WA E BB B F R REAERETFFR
RF L 4520 5] % (100 mL)x 455 2 4 48 TEELEERRD -
FRBRF WL ATVRZPIN
L£R<3mm T i L% o

i8] 4 ] 0.04~10 ppm 0.01~20 ppm

Wikl > (R g R - ﬁﬂ%ﬁ%iﬁ?“ﬁ MultiwarnIIB 2. =% §
g4 S R o i 4B 10 Sjpump 0 FON R T TR E - HA
(100 mL/=) > BLE R hicul p Al £ TS R0 JRd RE L
Pr2ppd RiG(F o)TpRERAR T 2 EHF 2 -

LA
=+ # F]+ [HCI ~ B,Hg ~ PH; H'

3-7 & F# 18 5 F #E (QA/QC)

Lk g
BRAE LT & SR RE LU GBI N RRE
AR o R e SRR SRR L R L LR
IS5 % T RLHERE R LA
2ERER
1000 mg/L 2 R pEE AR A S EE AR 0 £ ERER RN ITRER
EE:bﬁ%hgﬂﬁﬂ%ﬁ@ﬁ°%ﬁﬁiﬁifﬁﬁéOﬂ%uis%@

B S BB R o AT ol B AL Y 5
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(B EETERASE 0510203040~ 50 pug/L -
r* =0.9997

Qi d BRI EETER S L 05510203040 pg/L »
= 0.9984

0.4
035
03
025
02
0.15
0.1
0.05

54 7 abs

y =0.007x + 0.0087
R% =0.9997

0 10 20 30 40 50 60

R, wel

Wl 3-5) A gAY § S

0.16

0.12

sk iy | abs
o
>
[0%e]
1

0.04 TF y = 0.0026x + 0.0456
R*=0.9984

0.00

0 10 20 30 40 50

e, pell

B 3-6. i & k8

34



3.1 R

%1l A 5 ERE 2 T Ablank) > L r A REZY > T E4 S 0 B
H

v R

Sk B2 PR .

# 3-8. HG-AAS %2 GF-AAS i Pl4& 2

7 g ek R (ng/L) TIBE L e

ST [ 2P [ 3RD [ 4TH [ §TH [ gTH [ 7T (ug/L) (ug/L)
VLR I - N 0.186{0.471]0.329]0.32910.614|0.186(0.471 0.369 0.15
At @ e kA [19.76]33.61]29.77(23.23|21.69(20.53|24.38 24.71 5.14

HG-AAS & B @ p[1' =045 g/l (3 B8 4% %)
GF-AAS & B i BT =154 ug/il (B4 % i 1)

4. % T ¥
BATAHT 2 RN R b B R B R 0 LR A T AL N o g
MEASE > TN A S BIRER R vk o
TRLZFLFER L 100420 % EEREA T2 v je Aok 327 ST o
w e o= (F %R @k &+ Spike @ ik &) x100 %

%39 LfEFAR AT v e

Wk fhg w2 % (%)
Z ¢ (As)fk A 100.5 +5.3(n=9)
Z 4 R ik § (AsHy)HE & 99.5 +£9.8(n=9)
R 99.9 +5.7(n=9)
L3 A 94.3 +£12(n=9)
P SRS 95.1 +8.4(n=9)
TR RN 92.2 +6.8(n=9)
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5. HBAR
A - AR - RARBFEAEL T RERE GIKCV) TR A
PR P RM S PREZFLFERL £10%
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T~ SREH
41 3 E~BEBBFI RSB LBHFB RS R

A A4 — 2 20 B A o @ RS E A 37 mm iR R R E R S(MCE)
SRR FHEFRBERRNTEL S P BEF O {5 10 cm x 10 em e
lﬁﬁLM@ﬁi;Z%m%a’J%ﬁ%#mﬁﬁﬂmmf*fﬁL”@ﬁ*°
FAAAS N AT (uge

B g fheha it FE( pgom)k 7 > B9 H 6 ff ek A S 10 om x 10 cm

CESNL N R LR IR = ik E o

5 g R

o Rl
3 96.73 pg >

kT BB F T UG R Y

R G A R TR AR G s AR ok

Beam stop assy
AR B

pg/em’ > B @ R EE A

R R F] 17.51 pgw

10 cm x 10 cm a3

F41RPBEBEFRESS

° Jk K 0.03 pg
A iz d % A ¢ 2 Extraction Assy (kB B® 0 274 F.02 10 cm x 10 cm
Extraction Assy 2
B 13 Bkt 2k ok B ] 2000 10 pg -

Lo B %=k R & 5 Extraction Chamber k& 5 0.27

B gEdo s 4Tk B R E e T o

R (2 50) T35 (ug) 5 @ (ug) s
T-1u 13.877 <100
T-2a 11.374 <100
T-2b 7.076 <100
T-2 ¢ 1.627 <100
M213 1.426 <100
M422 4.095 <100
242 BEBEEERES
B (%) T35 (ng) %4 8 (ug) i
Micron 4.428 <100
DTI -M410 5.131 <100
DTI-M413 5.979 <100

B8RRI > T 2

PotRgh o BiEE o
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1. Ion-Source Assy #t+ st =
. Extraction Assy * 3| & &4 =

. Extraction chamber %31 ¢ &% & %

B~ W

. Process chamber interior bottom # A2~ &% N BT 3
. Process chamber interior top ##2 5 &% P k&
. Wheel #&#5

. Beam line base frame &+ B./S2 3 § B B

o 3 N W

. Source isolation valve #—+ &I 3R
4-2 f/“i 7 FIERE TERAER

ipH 91 E127 20p

FxAoT
3 4-3 %05 Rk R % ()
i g A A mean RSD | ™ = A T E(ug) e ﬁ; fi| ®EER
% (pgrl) (cm”) (ug/ em’)
-+ 48 » 7 Hood # & |0.716] 2.28 703.6 35.18 100 3.52%10"
T 0.14 | 0.31 4.655 0.232 100 2.33*%107
B~ FABH 0.069| 5.13 1.745 0.087 100 8.73*10™
PHErFPC 0.541| 1.35| "21.090 1.054 100 1.05%107
OB IES2EH 0049233 0.926 0.046 100 4.63*10™
L F LG 0.367/9.31| 13.959 0.697 100 6.98*107
# XX #JR 0.016/12.58)  N.D. N.D. 100 N.D.
7o XX # PR 0.033| 4.49 0.270 0.013 100 1.35%10™
Rkl 0.345/0.19|  13.057 0.652 100 6.53*107
#+ 42 » 7 Hood 0.284/0.77| 10.557 0.527 100 5.28*107
BIEr>Z L5 0.793| 1.6 780.6 39.03 100 3.90%10"!
PHEFH 0.277/0.69| 10.270 0.513 100 5.14*107
£t 0.128] 5.6 4.163 0.208
gk A g 8 2R S 50ml
*F O E R 3 o fT k3 Kk (HG-AAS) 2 %k ® # & T (IDL) & 0.169 pg/L .

¥EIEFIFTS S 45%107° ( pg/ cm?)
*N.D.(Non-detectable i i < 8.45%107 ( g/ cm?)
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L4455 RS ()

L - oy - =7 »
TH A RSD| # B kR |, . . . I B (kR
, mean SN i (119) | PR ot 5
IS % (g/L) (ml/min)| | ¥AHL) | (ug/m’)

(min)
ersonal
(B 0.061|2.92 1.42 0.0141 1649 80 131.92 [1.07*10
E XX)
ersonal
('*p"XX) 0.035| 4.08 0.3524 0.0035 1689 68 |114.852(3.07*107
70
R As
0.012| 0 N.D. N.D 1616 70 .D. .D.
4z N N
W ITE Z0.007|14.24 N.D. N.D. 1725 66 113.85 N.D.
R e
0.009(12.71 N.D. N.D. 1 ) .D.
As H 7 706 67 |114.302| N.D
W 1TE % 0.008(13.18 N.D. N.D. 1943 63 |122.409| N.D.
Rk A G 2 E = 10ml

*F (Ui RS ofo k3 h(HG-AAS)2 % B P45 L(IDL) % 0.169 ug/L.
HeB 2§ ¢ oRER T L 1.54%107 (ig/ m’)
*N.D.(Non-detectable) % 45 < 1.54* 107 (ug/ m?)
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4-3 R TERBPHE S

d ”;?@F%}ﬁiﬁ%ﬁﬁ?@iﬁ%ﬁﬁﬁ’ P BEERAEALY RS SRR

PRI R FE R REAT c AT

45 Wb ot TERHEE R

$*#% Location i ¥ Date p #f | A Arsenic ug/wipe | % + #% # &
(100ug)

Entry area to analyzing magnet 20-Sep-01 27

Door bar leading into fume hood | 21-Sep-01 4.2

room(left)

Toxic vacuum 21-Sep-01 540

IPA bottle-pre PM 25-Mar-02 | 430

Floor wipe-between yellow tape | 25-Mar-02 | 410

markings

Floor wipe-in front of analyzing | 25-Mar-02 | 62

magnet work area

IPA bottle-post PM 25-Mar-02° | 92

Exterior of John Wilson’s respirator |;25-Mar-02

after PM

Exterior of source cab-on top of'|5-Feb-02 40

warning label(Pre-clean)

Top of trash can-center 10x10 | 5-Feb-02 93

starting at lip of lid

Bushing, lower portion 5-Feb-02 250

Glove (after cleaning) 5-Feb-02 650

Exterior of source cab-on top of | 5-Feb-02 112

warning label (post cleaning)

Top of vacuum cleaner 5-Feb-02 56

Floor below source cabinet (interior | 5-Feb-02 130

of tool)

Small toxic vacuum-on/off switch | 5-Feb-02 26

and 1/2 of handle

40




4-4 7= 7 4]

FARMBRE LR &:
Lgg g Eed g LEamT TR

-Einl
%
==
T;E
=
feacs
“{Bﬁ
(1 4
e
S
Shi
i
==
N
AN
T,
_r
N

2. I P o BB ERS

FMABE S A1 EFR R 2RI E > P LIPS PITHLVIRF e A 2B B4 D
BEEHAMNRBB LR c TP RSB E 2RI 2 o2 i AR B2
AT R e

3. TYREFEIHFR FE

AN AN IR E PBEFIAAT AT R RS L EM LR
R LR PEF P AEFR 2 MG T R LA P T2 PR
E A RLAREERRFEREMF I BR > S G Akt Bipp
o B L5 pm A2 F H B o FIREIVIP TR BT B B o

4. B3 PEIPBPRETE

%0 RBRERE LG AR T - ARSI L B e
BBtk o Tt o RPN REEN VLR E A o
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by
i
-%w\7
1%
(o
;ﬂl\f

5-1 2 3 B HAc™ e

12

“Et
I

B mEEB LG W,@@%ﬁﬁﬁﬁ%29%%mﬁi’éé&ﬁ?f»
SRR REN TR BIEBL R IR T BmEgEI L
IR %7 PP xf@mzrEL L5542 =% 5 &% & T-1 u T-2a, T-2b, T-2c,

ok

\:

M213, M422 4 P L EREA A FAES o~ 84 > B2 S T4 100 cm® G4
BEE L 0.1~9673 pg; IV ERMEE B ERERE S P K54 Micron, DTT —
M410, DTI-M413 % £ F b L ERE R+ 1~ 54 > P2 %875 100 cm” e@ 4
FE 5 4428 ~ 5979 pg vt 32— 1 £/ g UE 100 pg o F wiF it & oW
BREA TS R gy BP 2 EWA B R B R S R o X2 g Y ND b
R E S R DR RS R LA 1726 B A B L EAE R
2B RAGFEERRFERRDLRES o SRR F LR F LG E
BRFEFLIE v kG ~ ¢ R4 FPEERIBRE A LSETF 100 cm® chd 5 A4,
T8 5 00011~39.03 pg » Mt —Sde T E R %3 U@ 100 pg

AN RRFLEFE PR E RN R R B H 3 RPN R B RS
BirE e LR EEBE A FRIEPMEZ G500 - 1 £ R a5 d
100 pg % ¥ = Rl P o

5-2 AR 3 duE R4 T

Lsppmz aipfisn TE2PHd XL 72 RANPIE P L2 BIBRE2 5
Flt o EE T AR R AN FERER A BRI ABPEEELT A
7] - BEH O RRABPEBELE AR R
AP EGLEEET AABEWLRE
251 L- HERLEREFT AR RBPPL R B FERP L4 RS
WREBELTAFFEBLPN TN ELE R RS Aoy LT
EypiE 4R 7 BN PR § e Bk B R o

<r

27 ﬁ
I
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B3IFERBPEFIZ L ATERS LA RS2 mi R 2o kit EpE LA R
PP EEBERRE AR IAAFERE O ENRIIFAFE LA L PP
e e

4.5 M5 IT‘%I ¥R EHBT S
4-(1)1 A28+

e

IFEAREGE BRI BE N F R B R E o R
hBE I TR T L FEE o
4-Q)iFFcE L
B pERLR

\_‘_‘
"P&'\

% >wm 5V ikF e fp & K (Supplied Air Respirator with Full Face Piece, Hood or
Helmet, SAR) > & & &4 § %J # ¢ % ¥ (3M — Jupiter Type) °
-4 ﬁ % ’? 7 FE; ‘g:

AEFERTEBERNTF Tyvek 3\ EZ > FORFL2 A f &

v n‘L

o B A Bk RAER T 5T Ak R FLES THE- X o

- R ITERRRIT

HHHB I RELP L PIEA PR LA DGR BRSO YR A
AW ERERA ] c Hidde ' Mpr kR & FEBRB (0 LHTRER
BEHE Ry 4 2o

-EFTHEABART IR

BABHEPFLP 2L TERHYUET R EF 10 B2 2 2F2 L Kk
FIREPEEL > RERFAL YT THFABRPRTZ KTV R ¥
Fod Reraed s 2R o

SEY 1R RERR AN ER KD
BARMBIE SBEIRF L2 TERY 1 > 2F 1R RERLDHE S
IRE2 KRR LE BERE - FEALER R B3R D B

o RHRREHRSRERFUI LR F Lo
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SHhEAEASFER
FEH 2 I 4 A2 2 AMS AP ETL 2T TR -RHEF R
R Tl fﬁ%‘ﬁl%iﬁ",ﬁ%ﬁ@%ﬁﬁ@° Wh -/ A3 FELRAL > A5
23 EE s A ndTEAFLY P
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(1) =2+ > VLSIT ®gFpr > 2> 24 AR L & o

Q) Bl EHER EWUALIEES WL o AL VAL Lo E

() Fo 0 LEQUAEA > 360 E0 0 ARLE

(4) M4 LE%HF HEIL I e e P AHPELEE - 375 AR L4 & o

) EEp*HhF  ZHFMATEER G 222 > 15X 24 £ 40 2
SRR

(6) &% ﬁ’—%wﬁﬁﬁ%%irV? L IR A RE AL AE o

(7)) #HEE%F > LEWiITE A ﬁﬁé'%;;% AP 1 ¥x 2§88 44 ARAN
L4 E o

®) 4ok - B3 & 84 > §+b » AN L - E o

(9) EETEHF > LEWI L0 TEF I EBITEAL o KL EFFTT AN
ATRAL S E

(10) %% » TERBRIFH 2P 44 AP AL - E o

(11) NIOSH, Criteria for a Recommended Standard...Occupational Exposure to Inorganic
Arsenic ° DHEW (NIOSH) > USA+« 1975

(12) Applied Materials , Equipment Decontamination Procedure * USA - 2002 -

(13) Edward J. Calabrese et all, Air-Toxics and Risk Assessment > Lewis PUBIISHERS

-
A

» USA 1991 -
(14) ¥4 ¢ F1 ¥R 5 FIGRPFHRRBE  Froms¥ 1L ¢ AHA
L & o

(15) P ZHFHABMER eI 32 2Pl > 2AF > &4 AR, - -
E

(16) Michael E. Williams et all, Semiconductor Industrial Hygiene Handbook * Noyes
USA - 1995 -

(17) % & ¢ > B 5 B BN é#féa’/‘l&*riﬂal AR 1IEAR 6 ARA LS E

(18) INCHEM, http.//www.mchem.org/documents/ehc/ehc/ehc224.htm (EHC 224, 2001)

(19) Willard R. Chappell et all, Arsenic Exposure and Health Effects - Elsevier - USA >
1999 -

Q) FRTEWMF O PEIZR*FT-LEWME FLEFF A0 AR
= F o

(21) C. Hopenhayn-Rich, Reproductive and Development Effects Associate with Chronic
Arsenic Exposure > USA » 1999 -

Q) PAWG PHELEYPIP - LT R FLEF T A AN
Fa

23) ¥4 ¢ > FWRHY IGFPEE FrRRFILR 0 AR 4 E o
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http://www.inchem.org/documents/ehc/ehc/ehc224.htm

(24) Google.com Search, Arsenic + wipe Decontamination Procedures for Toxic Metals
and Final Acceptance Criteria > USA » 1999 -

(25) FFF LI AMER G 2% 4 AR E
(26) SEM-S12-0298 ,Guidelines for equipment Decontamination, SEMI » USA » 1998

(27) V. Bencko et all, ,.Preliminary Incidence Analysis in Skin Basalioma Patients Exposed

to Arsenic in Environmental and Occupational setting , USA > 1999 -

(28) ¥4 ¢ LUMEP LR FESF IRELTIDEFTT > FRRY 1L € AR
A L ,L &£ o

) ¥4 ¢ HFHATEL I > WRCFPLITEAT-FLHE FTEm2

EPHFHMET  FrBRY1ILRE A@ L4 E -
(30) #FXEHmF AL EEY g5l > A 375 0 ABEAN LD E o
(31) Brookhaven National Center, Surface Wipe Sampling Procedure » IH #75190 » USA >
2001 -
(32) J.F Ziegler , lon Implantation Science and Technology * USA > 1996 -

46



e e

Kﬁﬁ:"‘
NIOSH Surface Wipe Sampling Procedure # & #35 B~ 2 &
1-1 3 & # (100 cm®)-22.0] % &

Bl I-1 3P 4w

4 Template
10cm
v
10cm
12 3 4% 6 A (100 cm?)-7 R4 5 400 e,

Bl 1-2 72 P % w

1-3 % - =X #4H(A)
B 1-3 % - =84 (A)
1. First Wipe

—>

Whole Ghost Wipe
20 BHF
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1-4 % - = #4#(B)
B 1-4 % - < (B)

Whole Ghost Wipe Half Wipe
EQ R S H/L By
<—

A BN ORI

2. Second Wipe

48

c—
D

J
7

|

v

Half Wipe




Half Wipe Quarter

2R Wipe
VAN
- & o
#

3. Third Wipe

A
A
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1-8 % 573 2%
Bl 1-8 &3

L1 >

Fold and put

into vial

1-9 Mm%k 4%
Bl 1-9 %5l 4

Y
N

: xS &
XYZ Sample - Ik e A -
=5 | : ! ‘ "'ll

Vial with Label ;é ? *%L_fr
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G - AP BABEERD) A EY DA TR (i)

Fo¥ | BB T-lu* | T-2a | T-2b | T-2¢**
1 Ion-Source Assy #E3F i st = 17 7.23 0.18 0.93
2 Source Cooling Tube 4+ it 4r ¢ 8.5 4.65 2.65 0.39
3 Source bushing #+ ik % % %k 8.5 17.08 0.04 | 0.077
4 Extraction Assy 3! % &2 & 5.5 84.93 | 96.73 27
5 Extraction chamber %31 7 &5 & % 40 10.93 | 27.26 3.0
6 | Flighttube A {7TR3HF &% 5.5 5.4 1.52 3.5
7 | MRS Assy MRS %, = 1.7 3.88 0.26 0.20
8 MRS chamber MRS » & % 0.7 5.03 7.14 0.46
9 | PA Electrode Assy & £ 4vi# 7 f& 48 = 4.4 1.25 0.03 | 0.046
10 | PAtube (£ 4vi TG 5% 22 1.61 0.08 0.17
11 | Flood gun Assy 7 & # 5= 0.65 21.23 0.06 | 0.074
12 | Diff pumping box Assy ##cs i &= 85 0.45 0.26 4.0
13 | Process chamber interior back wall %42 F &% p &2 3.2 52.1 3.09 0.033
14 | Processes chamber interior side wall (diff ., pumps) 3.8 0.82 1.06 | 0.056

BWARF &% I
15 | Process chamber interior bottom #l#% & J& 2 BT 3 2.3 8.85 4.19 0.12
16 | Process chamber interior top ##2F B ZE p BEF 3 1.2 20.35 0.50 1.1
17 | Process chamber door interior #F2r & EA«FFpoks 4.5 3.23 3.46 0.43
18 | Scan arm Assy Scan & &= 4.7 11.32 2.98 0.68
19 | Wheel #i#% 8.5 28.63 6.59 2.0
20 | Diff pump rear FEcH i ¥ & 0.6 0.2 4.16 0.17
21 | Diff pump side #4c ¥ o 2.2 0.22 11.13 | 0.14
22 | Beam stop Assy Beam Stop & = 6.0 0.36 17.51 | 0.37
23 | Beam line base frame &+ § /72 3 § ¥ B 100 35.08 4.49 1.9
24 | Process chamber base frame #AZF 5% # f # & 6.0 0.035 5.04 | 0.038
25 | Enclosure exterior beam line side &g+ & i< ¢k 2% 14 0.206 0.20 | 0.0027
26 | Enclosure exterior rear 3t i i< 4 2% ND 0.0184 | 0.06 | 0.0062
27 | Enclosure exterior processor side #l#2 % & % ¢k 2R 14 0.0046 | 0.05 | 0.0069
28 | Wafer loader chamber interior # % §* » % p & ND | 0.0291 1.22 0.11
29 | Source isolation valve 2+ R Ig LK 32 4.7427 | 3.27 0.18
REMARK:

A.T-1u, T-2a, T-2b, & T-2¢ % FP B A5
B. #tk 2 o471
*Sampling/Assay: By England company ##/4 47 1 d ERIREFHRF

** Sampling: By ITRI, Assay: By CHEMTRACE
HFRAIFARBRIEY S AP HBAERRSF
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ez FP A BEERQ) AR EDAS TE (ug)

i B 4 K B2E T-2c **|'f i5 v ***
1 Ion-Source Assy -+ ik i3 = 0.93
2 Source Cooling Tube &+ /R4 #r ¢ 0.39
3 Source bushing #+ /7% % % 0.077
4 Extraction Assy "3l T &5 = 27 137.50
5 Extraction chamber #3531 ¥ &+~ & % 3.0
6 Flight tube A #5&3-F &% 3.5
7 MRS Assy MRS &, =% 0.20
8 MRS chamber MRS & & % 0.46
9 PA Electrode Assy  {& £ 4vid 7 i3 = 0.046
10 |PA tube 4 E4cit T 188 4%k 0.17
11 Flood gun Assy T &+ 1 4= 0.074 2.07
12 |Diff pumping box Assy s §if &= 4.0
13 Process chamber interior back wall #42F &% N &= 0.033
14 Processes chamber interior side wall (diff pumps) ® 425 &% ®l5 0.056 | 6.06 /2.75
15 Process chamber interior bottom #4285 & % p B=F 2 0.12 22.65
16  |Process chamber interior top ®A2 * Jie% X k& + 2 1.1 6.75
17  |Process chamber door interior=] #2. £ J& F A= P ) k& 0.43 3.31
18 Scan arm Assy Scan it BF 4% 5 0.68 0.89
19 |[Wheel & 2.0
20  |Diff pump rear $F+cHF & & 0.17
21 Diff pump side #F5<F i 7l & 0.14
22 Beam stop Assy Beam Stop 4%, = 0.37
23 Beam line base frame 3+ B /T2 4 § § B 1.9
24 Process chamber base frame @WA2F BZ# § F B 0.038
25 Enclosure exterior beam line side #ft+ § j& ¢k 31 0.0027
26 Enclosure exterior rear 33 B % 4 3% 0.0062
27 Enclosure exterior processor side 2 F Jig 3 ¢t 3% 0.0069
28 Wafer loader chamber interior § 5 §* » % p & 0.11
29 Source isolation valve g+ R FE 3% ™ 0.18
REMARK:
A.T-2¢ % FIP B 50

B. 2 447
*Sampling/Assay: By England company # /4 7 : d & RE P R 7
**Sampling: By ITRI, Assay: By CHEMTRACE company

Pk

1IFABRELTEY v A BBB,FL_% Ra o

%% Sampling/Assay: By ITRL. #F4k/4 47 : T BB fFY
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G M TiaLE v B N

AR As TR (ug)

Y B (X TR BE Micron| DTI- |DTI-
M410 |M413
1 |Ion-Source Assy &t ik %% = 30 ND 2.1
2 |Source Cooling Tube &t 4 4r 8 28 ND ND
3 |Source bushing %+ k& % % 11 6.8 6.8
4  |Extraction Assy 3|3 454 % 34 ND 50
5 |Extraction chamber *%31 § {&F & % 4.3 56 8.5
6 |Flighttube A~ 4537 % 4.0 86 15.0
7 |MRS Assy MRS & = 1.1 ND 11
8 |MRS chamber MRS ~ & % 0.33 ND ND
9 |PA Electrode Assy & i 4vif @ iR = ND ND ND
10 |PA tube £ 4cif T 1654 4% Tk 0.28 ND ND
11 |Flood gun Assy & + £ &, = 2.4 ND ND
12 |Diff pumping box Assy ##cs" §if &= ND ND ND
13 |Process chamber interior back wall # 425 Bz A2 ND ND ND
" I;-ocesses chamber interior side wall{(diff pumps) E4ZF &% 7] ND ND ND
15 [Process chamber interior bottom =2 5 Ji& E p B=F = ND ND ND
16 |Process chamber interior top % #2 7L 3 MEET3 ND ND ND
17 [Process chamber door interior % #2 & &% 4= F ® p A= ND ND ND
18 |Scan arm Assy Scan & B* i = 2.0 ND ND
19 |Wheel ##h 15 ND ND
20 |Diff pump rear #icH iF ¥ & ND ND ND
21 |Diff pump side 4§ F #l 5 ND ND ND
22 |Beam stop Assy Beam Stop &, = ND ND 25
23 |Beam line base frame 3+ B /T2 # § F B ND ND ND
24  |Process chamber base frame #4275 &3 3 § 7 B ND ND 4?2
25 |Enclosure exterior beam line side &3 &% ¢k 3% ND ND ND
26 |Enclosure exterior rear 3+ BT 4 R ND ND ND
27 |Enclosure exterior processor side # 42 F Ji& 3 *F 3% ND ND ND
28 |Wafer loader chamber interior & % % » % p B ND ND ND
29 |Source isolation valve 3+ Jhts 3R ND ND 13
REMARK:

A. Micron, DTI- M410, DTI-M413 % B * fi & 5L
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“eT RS PpARR BRI ER

AP R As TR (ng)

SF | 1R 2 b1l b1l
MO0213|M0422

1 |lon-Source Assy #t+ ik = ND | ND
2 |Source Cooling Tube &+ k4 4r g ND | ND
3 |Source bushing &+ k% % 5% 10 1.01
4 |Extraction Assy w317 f&4% = ND 1.94
5 |Extraction chamber *% 3! % &5 & % 32 | 28.2
6 |Flighttube ~» #7237 k&3 ND 5.48
7 |MRS Assy MRS %, = ND ND
8 |MRS chamber MRS » & % 11 ND
9 |PA Electrode Assy & £ 4r ik 7 f& 48 = ND | ND
10 [PAtube {$E 4eik T HB5 %Ik 2.5 | 2.94
11 |Flood gun Assy & + £ &, = ND ND
12 |Diff pumping box Assy iz & if &= ND | ND
13 |Process chamber interior back wall | @425 J& & N &= 0.55 | 2.50
14 |Processes chamber interior sidewall (diff pumps). # #2 F J& % ®]k2| ND 2.94
15 [Process chamber interior bottom A2 % & 5 k=T > ND 2.9
16 |Process chamber interior top B A2 % Ji& Z N B+ + 1.2 ND
17 |Process chamber door intetior. #l A2 Frs@a=fF fF N k= 1.1 10.1
18 |Scan arm Assy Scan & &F g =& 2.1 | ND
19 |Wheel % 0.83 | 1.07
20 |Diff pump rear $FicH i ¥ & ND | ND
21 |Diff pump side #4c 5Tt #l5 ND | ND
22 |Beam stop Assy Beam Stop &, = ND | 4.64
23 |Beam line base frame 3+ B /T2 b § F B 1.8 5.26
24 |Process chamber base frame #WAzF B % § 7 B 0.26 | 9.17
25 |Enclosure exterior beam line side &+ & f& ¢k 2% ND ND
26 |Enclosure exterior rear 3+ j& /3 % 3% ND ND
27 |Enclosure exterior processor side 425 &% ¢ 2% ND | 40.6
28 |Wafer loader chamber interior & §% » % p B ND | ND
29 |Source isolation valve 3+ i Fg 3R ™ ND ND

Remark: A. ®* DTI 2Bk & 5%

B. DTI- M0213, DTI-M0422 7 B *H B 55
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RATERRE I P L BERERLA--AFERFDASTE (1)

¢,

M-183

M-260

Ion-Source Assy &=+ kg =

Source Cooling Tube #-+ k4 ¢r g

Source bushing #3 k% % Tk

Extraction Assy ¥ 3! % &8, =&

26.5

126.5

Extraction chamber %31 3 #& 5 & 3%

Flight tube ~ 4737 & 3F

MRS Assy MRS %, =&

MRS chamber MRS * & %

O |00 |2 [N [\ | (W [N |—

PA Electrode Assy { £ 4vit T &4 =

[S—
(e

PA tube 15 Fi4cit T 15 %Ik

p—
p—

Flood gun Assy & =+ 1 4, =

4.7

4.0

[S—
\]

Diff pumping box Assy #¥c:" §if =

[S—
(O8]

Process chamber interior back wall # 425 & % p k&

[a—
AN

Processes chamber interior side wall (diff pumps) E 425~ & 3 &

8.2/8.9

55.1/25.9

[a—
(9]

Process chamber interior bottom <8 #2 ¥ fi& % p BE T3

37.9

101.0

—
(o)

Process chamber interior top #% 4 & 2 P B 13

11.0

727.5

—
|

Process chamber door interior: & 2 F & 24P &=

8.2

105.1

—
o0

Scan arm Assy Scan i BF 4

[S—
O

Wheel & #%

22.7

1715

[\
-

Diff pump rear F5cHiF + 5

(\]
—_—

Diff pump side 5§ if #l

N
\S]

Beam stop Assy Beam Stop 4, =

[\
W

Beam line base frame #+ B /<2 4 § ¢ B

[\
I

Process chamber base frame #42F &% 4 5 ¢ K

[\
N

Enclosure exterior beam line side 3+ §& i ¢k ¥R

o)
(o)}

Enclosure exterior rear 5+ &% 4 R

\9}
3

Enclosure exterior processor side #|#25 Jis % *F 2%

[\
(o¢]

Wafer loader chamber interior & % % » ¥ p &

29

Source isolation valve #— Flf 3R ™

Remark: A. ITRI B & 5%

B. M-183, M-260 % R B 50
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k- B F & 6 #8248 Wipe Sample Results(1)

Sample ID

Date

Wipe
Sample
Location

Arsenic
ug /wipe

Antimony
ug /wipe

Boron pg
/wipe

Indium
pg/wipe

Phosphorus
g /wipe

SWIFT-W-01

20-Sep-01

Entry area
to
analyzing
magnet

27

7.4

21

ND

200

SWIFT-W-02

21-Sep-01

door bar
leading
into fume
hood room
(left)

4.2

ND

ND

ND

ND

SWIFT-W-03

21-Sep-01

door bar
leading

into fume
hood room

(right)

ND

ND

ND

ND

ND

SWIFT-W-04

21-Sep-01

toxic
vacuum

540

15

10

20

320

SWIFT-W-05

21-Sep-01

back side
of cordless
phone

ND

ND

45

ND

ND

SWIFT-W-06

21-Sep-01

fume hood
room door
closest to
fume hood

ND

ND

30

ND

ND

SWIFT-W-07

21-Sep-01

Blank

ND

ND

27

ND

ND

None assigned

NA

Lab blank

ND

ND

ND

ND

ND

Analytical Limit
of Detection

Arsenic

Antimony

Boron

Indium

Phosphorus

ug/wipe

3

2.5

=

2.5

35

Remark: Sample ID & B *F B 7 5 e BE 5L
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‘4~ B “t Summary of Wipe Sample Results (2)

Sample ID Date Wipe Results | Results | Results Results | Results
Sample Arsenic | Boron | Germanium | Lead Phosphorus
Location pg /wipe | pg g /wipe neg pg /wipe

/wipe /wipe

Limit of | 2 2 10 1 75
Detection

SWIFT-W-01 | 25-Mar-02 | IPA  bottle- | 430 3 ND 12 180
pre PM

SWIFT-W-02 | 25-Mar-02 | Floor wipe- | 410 3 ND 35 400
between
yellow tape
markings

SWIFT-W-03 | 25-Mar-02 | Floor wipe-in | 62 5 ND 3 220
front of
analyzing
magnet work
area

SWIFT-W-04 | 25-Mar-02 | IPA  bottle- | 92 3 ND 18 130
post PM

SWIFT-W-05 | 25-Mar-02 | Exterior of | 47 4 ND 5 110
John
Wilson's
respirator
after PM

SWIFT-W-06 | 25-Mar-02 | Blank ND ND ND ND ND
Lab Prep || ND ND ND ND ND
Blank

Remark: Sample ID & Bt fa i % fegb gt
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GE=a

R “t % & #4345 Wipe Sample Results (3)

Sample

Date

Location

Arsenic
pg /wipe

Boron

ng
/wipe

Germanium
pg /wipe

Phosphorus
pg /wipe

Wipe-1

5-Feb., 02

Exterior of source
cab.-on top of warning
label(pre-clean)

40

ND

Wipe-2

5-Feb., 02

Top of trash can-
center 10x10 starting
at lip of lid

93

ND

15

Wipe-3

5-Feb., 02

Bushing, lower

portion

250

ND

11

Wipe-4

5-Feb., 02

Glove (after cleaning)

650

ND

Wipe-5

5-Feb., 02

Exterior of source
cab.-on top of warning
label (post cleaning)

112

ND

ND

Wipe-6

5-Feb., 02

Top of  vacuum
cleaner

56

ND

ND

22

Wipe-7

6-Feb., 02

Floor below beam
stop portal- between
bolts (post cleaning)

ND

ND

ND

22

Wipe-8

6-Feb., 02

Floor below source
cabinet (interior of
tool)

130

ND

ND

Wipe-9

6-Feb., 02

Small toxie%.vacuum-
on/off switch and_1/2
of handle

26

ND

ND

20

Wipe-10

6-Feb., 02

Door =handle leading
from 1ab to gowning
room

ND

ND

ND

ND

Wipe-11

6-Feb., 02

Blank

ND

51

ND

ND

Wipe-12

5-Mar.,02

IPA squeeze bottle, lot
10300440,exp.
3/31/02, From under
fume hood

19

ND

Analytical Limit of
Detection

1

1

10

Remark: Sample Wipe -# & R *h i 7 5k BN 5L
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