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Laboratory safety and health training
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Emergency pr ection measures
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Center full-time staff
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Administration staff ¥abFE 4
Ms Cindy Yeh

AR

Technical staff
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& s #i B s8 5+ Computer-aided design spEsyi2 Thin film process
v CoventorWare v Sputter
v MEMSPro v E-gun evaporator
v ANSYS v Parylene coating system
v COMSOL v PECVD
o)
& %o,

st 4ga Packaging and testing
v Wire bonder

v Wafer bonder _
v Dicing Saw =)¢##2 Photolithography
v 3D Surface analyzer v Mask maker
v Laser confocal microscope %‘7& v Photoresist spinner
v Thin Film measurement o v Double-side mask aligner
v Scanning electron microscope 3 % v Top-side mask aligner
o 9
Sz

gz g2 Etching

v Wet etching (Chemical solution) Etching
v Reactive ion etch (RIE)

v Inductively coupled plasma (ICP) RIE
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E-Beam Evaporation

270 degree bent
electron beam

magnetic

field
) ) evaporation cones
pyrolytic graphite of matenal

hearth liner \

4-pocket rotary
copper hearth
@Vv)
cathode beaar;ef:t)grrrgng
. . filament
recirculating {-10,000 V)

cooling water
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Parylene Coating System




Spin Coater




Mask Aligner

Top-side mask aligner Double Side Mask Aligner
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Dicing Saw

< umenno. B&ﬁs’lﬁszbl-li;;n

EAnTE 24)-

Hig

| b [INCH-sAMPLE

|| s cHi |

NHER 0.800| mim

TR 3,000 mmys [

s
NEERRIE ~ 0.000| mm
i RIEE 0.000| mm/s
wEw 0.000/ mm
EmOAY | olm
30000 /min




Probe-Type Surface analyzer
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Optical Microscope
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®  Max. substrate: 9” x 9”
writing area: 20 x 20 cm?
Substrate thickness: 0-7 um
Min. structure size: 0.8 pm
Max. writing speed: 1.1 cm?/min
Position resolution: 10nm

Gray scale exposure mode
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"5 Manual Mask Aligner

©® SUSS MABAS8 Gen3
o 22 Mask dimension: 3”~6”
Wafer size: ~4“
Exposure size: 8"
Lamp: 1000 W
Exposure intensity:
>50 mW/cm? (G), >30 mW/cm?
Alignment system: Double side
Resolution: 1.5~3.5 pm

SUSS MABAG6
Mask dimension: 3”~7”
Wafer size: ~6“
Exposure size: 6"

" Lamp: 350 W
- Exposure intensity:
SUSS MABAS Gen3 >32 mW/em? (G), >12 mW/cm?

Alignment system: Double side
Resolution: 0.8~2.5 um
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‘° ——ru
e ~ Plasma etching system (Dry Etching) e
®
Oxford ICP-RIE system Samco ICP-RIE system
® ICP RF: 13.56 MHz 3000 W ICP RF:
< Substrate RF: 13.56 MHz 300 W 13555 '\t"HtZ 3220 W
. _ ubstrate RF:
Pg)cessmg gas-. He ~ O2 ~ Ar ~ SF6 ~ C.:H4 ~ H2 13.56 MHz 500 W
Material: Si, GaAs, InP, IlI-V materials Processing gas:
Wafer size: ~8” He ~ O2 ~ Ar ~ SF6
- CF4 -~ C4F8

Material: Si materials

Oxford RIE system Wafer size: ~8”

Substrate RF: 13.56 MHz 300 W
Processing gas: He -~ 02~ Ar ~ CF4 ~ CHF3
Material: |O£|N :
T -~ 3-S plasma descum system

Substrate RF: 13.56 MHz 600 W
Processing gas: O2 ~ Ar ~ CF4 ~ CHF3

Samco RIE 800 iPB

Material: Si ®
Wafer size: ~4” )
D
3-S plasma descum system
Substrate RF: 13,56 MHz 300 W v 4
J— Processing-gas: 02 OAr. ® o
OXFORD PlasmaPro system100 ICP 180 Material: Photoresist .4 ﬂ

Wafer size: ~4”

OXFORD PlasmaPro system100



o

ﬁHOH' zontal furnace (APCVD & LPCVD)
7

Diffusion process:
(APCVD)
* Dry/ wet oxide
e Anneal

Deposition process:
(LPCVD)
* Poly silicon
e Silicon nitride
*LTO

Wafer size: 4”

(possible upgrade to 6”)

Process wafer load: 25 -
(possible upgrade to 100 wafers)
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.
P ﬁPI asmarEnhaﬂced{ZmenncaHfaporDeposmoh

2 (PECVD)

Substrate RF :
13.56 MHz 600 W

Processing gas :
CF,, NH;, SiH,

Deposition process :
» SiO2
* SiNXx

e Amorphous silicon

Thickness :
30~1000nm

Max. wafer size:
8" (uniformity <5%)

- OXFORD PlasmaPro system100 PECVD. "~ *




Physical Vapor Deposition systems ~
» (PV D) -

o I E-gun evaporator for metal material
'" E-gun: 6kW
Crucible Liners: 15 cc for 6 pieces
Vacuum: 5x10-7 Torr
Sample size: 3”x6, 4”x5, 2”~3"x8

E-gun evaporator for oxide
E-gun: 6kW
Crucible Liners: 15 cc for 6 pieces
Vacuum: 5x10-7 Torr

AR AT : ' 1
TEL(ozﬁéﬁzﬁg‘wa Sample size: 3,,X6, 4!!x5, 2”~3!!x8 o

Sputter system: & Y

RF target: 600 w for 2 unit
DC target: 1000 w fog 2 @nit , _®
Vacuum: 5x10-7 Torr

Sample SEEENE

/
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e ———Rapidthermal process——
P (RTP)

e Wafer size: ~ 6”

Temperature range: RT ~ 1250°C

Temperature ramp up rate:
>150°C/sec (Bare Wafer)
>50 °C/sec (with graphite tray)

Temperature uniformity: 1%

Process pressure : 10m Torr ~ 1 atm

Process gas: Ar, N2, O2

remtek RTP
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* W4 Substrate Bonder

©® Wafer size: ~6”

Bond Processes

* Anodic Bonding

* Eutectic Bonding
* Glass Frit Bonding
* Fusion Bonding(post bond annealing required)

e Thermo-compression
* SOl Bonding
* Adhesive Bonding(various adhesives)
 Temporary Bonding Applications

Low Temperature Methodologies
* Eutectic Bonding
* Fusion Bonding(post bond annealing requwed)
* Thermo-compression
* Adhesive Bonding (photo definable),
* Benzocyclobutene (BCB), SU8 resist




e__~  Morphology Measurement Systems

/
P

Surface profiler

Force STEP-4s

Scan length range: 9 mm
Vertical scan range: 180 pym
Max. scan speed: 500 pm/s
Vertical resolution: 0.2 nm
Repeatability: <2 nm+ 0.1% step height
Probe tip radius: 2um
Min. contact force: 0.1 mg

)

Microscope

Keyence VK-X210

Optical zoom: 1x to 8x
Objective lens magnification:
10x, 20x. 50x, 150x
Magnification on a 15” monitor:
200x, 400x, 1000x, 3000x
Vertical range; 7 gm
Verticalresolutioh:€0.5 nnt ©
——— — — Width resolutioen: 1 /

®

aliaa]

3D Laser Scanning

s

e

Stage size: ~6” auto X-Y st




Semiconductor
Device Analyzer

Keysight B1500A

Current versus voltage (IV) measurement
* High resolution source monitor unit (HRSMU)
Range :100 V/0.1 A, Resolution: 0.5 uVv/ 1 fA
* High power source monitor unit (HPSMU)
Range :200 V/1 A, Resolution: 2 uV/ 10 fA
* Mid power source monitor unit (MPSMU)
Range :100 V/0.1 A, Resolution: 0.5 pVv/ 10 fA

Capacitance measurement:
» Multi power capacitance measurement unit (MPCMU)
AC impedance measurement (C-V, C-f, C-t)

1 kHz to 5 MHz with 1 mHz resolution

Pulsed IV measurement:
e HRSNU, HPSMU, MPSMU

Measurement Systems

. Pulse measurement from 500 ps pulse width

P ——

Ellipseometer

Horiba AutoSE

Spectral range: 440-1000 nm
Spot sizes: <50x60 pm
Sample stage: 200x200 mm
Field of view: 1.33x1 mm »
Goniometer: 70° ,possible at 66° & 616
Measurement time: <5s ®
Accuracy: NIST 100nm d  4A
Repeatability: NiSTel3fn + Q2 A .







22513 Facilities
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Institute of Applied Mechanics
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Complex for Research Excellence
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Institute of Applied Mechanics
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Complex for Research Excellence
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ithography

=8| Mea

surement

Spin Costing X 2

Spin Costing X1

Optics Surface Analyser

Scanning Microscope

Mask Aligner (EVG)

Mask Aligne MAS8 (SUSS)

Optics Microscope

Mask Aligne MA6 (SUSS)

Mask Aligne MA6 (SUSS)

Probe Surface Analyser

Surface profiler

Maskless write (H.B.)

Semiconductor Analyzer

Substrate Bonder (SUSS)

Ellipseomete

g2 Zl Dry etching SEM - EDS
FEBEMIRIE(FRER) #14% Packaging
RIE(Samco) -
NEMRRIEGFRE) Dicing Saw
ICP and RIE(Oxford) Wire Bonder

ICP-RIE(Samco)

Substrate Bonder (SUSS)

& Thin film

R K EH {th Heat treatment and others

E-Gun FIRMR(EEERR) |—— N EEE) Ll
E-GunE{E¥I(EH) RTA(Premtek) I
Sputter(ZERI) Sputter(Z25) EET |
Parylene(}12) PECVD(Oxford) B "{J
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OEM and commissioned operations
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Instrument tramlng and verification

pﬂcﬁ.:%ﬁ %. 8 v Course registration notice
s BEFEERY S pﬂcvfi‘ﬁ v LRGN AR 0 I OWALL P BN T o

* You have to complete the system registration online before course registration.

s AV SHIRR EHERTERP o

» Please read all regulations of NEMS carefully and thoroughly.

c P FPREETRIF LA e TR - BYRE, B TR - YR BRI TR LAY T
REVIGHAE, & TREBROGHRE,

» After completing the system registration, you can sign up for Lab General Training Class; after passing the test of Lab
General Training Class, you can sign up for Instrument training and verification.

© REFVRFHARE RFBR AR LT -

» Instrument training and verification are required subjects.

© St @%%ii’ P ERBETAR Y FRFFRKL AT TR * Fheh? w2 REPPGRAELS 0 pTATHES
PR o

* You can decide when will you attend the instrument qualification, after passing the training. There is no limit for hours
of using instrument before qualification.

C RS REVRIRFRAG AR KIS F o SRS AP0 -3 DB 42008 ] 8 G (B )3
18 5%‘* P EPY “‘rZOOEéH e ()R R4 #2002) 8F - LFEALFLRARREL ARG A
W207E4FD| o

» Please bring change to pay tuition fee 3 days before instrument course. Location of course depends on where the
instrument: & # Room 200, Institute of Applied Mechanics, NTU ; % #%Room 207, Complex for Research Excellence,
Shuiyuan Campus, NTU

© B TRRE - RPRGR L F L B P 1245 PP BT R HR EE 2

» Please print out and submit the Registration Convention, pay tuition fee at 12:45 at Room 109 of & # when you attend
the Lab General Training Class.

S S Uy /,_4, ’F.J 7, ~
B X e A TR W LA EEFBT AT P


http://nems.ntu.edu.tw/NEMS-2008/index.php?option=com_content&view=article&id=72&Itemid=90

R X R e AL

Instrument trammg and verification

#A24F 7 JE o(¥) Course registration notice

=
P
(]

g P o AATLEETF TG x o~ TRA 2 RS FRFTEFRLEEL S

Please wear “sleeve top”, “trousers” and “socks” when you participate in the class of NEMS. You would not be allowed
in class if you violate the clothing regulations.

B Y205 21083043 Apesh P BT ML KR IF LN o

On the 20th day of each month 10:30 am, NEMS will release the course schedule next month on the NEMS website. To
attend the courses, please login your account to register online.

-SRI -FHABIPEERT - FRTEL- GPRFTR

After passing the test of Lab General Training, please set up your card in 6 months or disqualified.

B4R T_JE 4 Leaves notice

FRAIF LY SHFRB WP =T NEREZI A ST %ﬂc—?f PR T RPN L

If you make sure you won’t be able to attend the course 3 days in advance, please cancel the registry by yourself

%”k;fﬂ PR &2 SEFARS W TP S AP ERAZI A T %ﬂc-‘F"{ rFRTERGRE P THELISI, -

< ﬂ'l;}ili-x"?? » BV IRFT B P RES -

Please inform us by email or phone if you make sure you won’t be able to attend the course within 3 days in advance.

This record will count as leave one time.

AP EBEIEE2X AP BB ER PRI LG EZBHES  GaL LHE -

If your leaves exceed 2 times, NEMs will suspend your rights to make registry and reservation for half year.

-Fk'&‘ﬁ 1x4F £ 27 AR » AT 27 0 P ET iiip‘i—!ﬁl—"’ P OHRR I ER TR EGHAELEZ LS
vﬂ?fi ~ LH o

If you absent without any inform in advance, NEMS will suspend your rights to make registry and reservation for half

year.

iy PRI AY I FBIRIN THFAI R -

Please attend the courses on time or count as “absence”.
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KRBV R CETARR
Instrument training and verification special course given
ERT L REE L 0 34 MERRT LS L EHD
I kLB
If you can’t cooperate the schedule, 3 people group
registration can give course straightway.

# % nems@mail.nems.ntu.edu.tw
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mailto:請來信linling@mail.nems.ntu.edu.tw

T Operation Management

. . NS 3
Registrate online ‘ £ 335 ? I._B_]_:é: ‘Elé,
Operational management focus

Qualification review

1 g Work safety and health
x I R training

2 B % < P Laboratory regulation

Lab General Training

5

¥ Wastewater treatment

e

() X 7 N
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5 P

® JK ;% W T Waste liquid recycling

B % JeJL Waste gas treatment

— & F Quality

s oo Standard operatin
* RFITEAER berating

27 2 ) _ procedures
o, / — PR#2Serving

/ R ik LS 1@ Computer network
/ * W1 B IE management

http://nems.ntu.edu.tw o I NIFH B
Registration, reservation, operational use
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Situation occurs

Emergency notification process of NEMS

jii‘f":l o A ﬁ
33665063~4 4 #$21~26

Notify center staff

T SR I

33669110
Notify the school

police team

-l ':% ,L L_A 7‘@ . N
7}~ = N ,f\ LU %, AN
B 4 i i © § DS %
,T NON \f{ 3& F /- E_
ji-i’r"i; e A ﬁ
F} . ﬂ’, r N N - ‘a «,I. sz
2 ﬁui I;336?;5033 ‘4‘1 f 1 21~26 iR R
St AL IR e d P 4R A 33669110
Leave by the Pe L ER OGS N Notify the school
nearest exit Notify center staff police team
iij\‘t"\’—l NN ﬁ .
33665063~44 #21~26 | | LfEkr | L TRER
Fd ¥t Raf4e 33669595 33669110
LN P4 4 ¥ . ‘ 1
off'f\}xcen & starf 7 | Nptify the ambulance Notify the school
police team
R AT K AAT T P T T I )
Wy 119 LER AN
FAREPFE 33669119 L@ ERWE T BT
i N ;3663:13;22264 ik E ; & T35 1 0928-202-705
T FIRST Y 132 4 ® 2 —909—
£ - .g..'a;d : 39669595 BAFXKEFXETH 0 0928-202-705
£ A%t 00 o 33662002 ,
* ,a% fm3g ¢ w1 28717121 T PTERR R 3
= B R 1% 879233114%88606 R4 ¢ 133665600 3 v A : 0955567941
o 'sw YRRk 0 0800057119 1 Fra: 33663273 R4 : 33662744
BEF 5P 03-3655485 IRk 133663111 %3¢ o i 33669626
(" ® B ih 1 27287263 AL € k133661233 F k:: 33664888 D




® 53 & 7 35 Contact number

& g ] %ﬁéa % 35 Emergency and consultation telephone

feEd L E 119 - < 33669110
e SRR 33669595 ¢ FREDL 23562264
PR RER YR 33669119 AR - 33662002

PR dE -5 59 %o | 03-3655485 | w & LR Es:d ¢ o | 0800-057119

(P PR )EFE 72> TR T 02-33665063~4
(2Lt flﬂ*ﬁi)?f L2 g 02-336633664 27995
[#p :0+27995]

336650647%= % ~ 4 65063 and 68273& A% & 18

¥ 2kw 26 { * % Dressing room 202/11
X F @ 28 £ B % Measurement room 203/12
4 %| % Etching room 217/13
+ £ % Photolithography room 205/14
% 8 % CVD room 282/15

N Ak M\FU R R W == o= I
L /‘? ?mﬁﬁ\;}m,ﬁfwlﬂiﬁw



® 53 & T 3Z Contact number

[#2ily 3558 R ZE = E 4 E56)2023.04.17#EE i
Technical consultation and emergency contact number

?ﬁmmgé]%nﬁ BRFEREE - Technical consultation contact number
A—~187 9:00~12:00 : 13:30~17:30 Service hours: Mon.~Fir. 9:00~12:00 ; 13:30~17:30
On NTU Campus extension 0+65064
;g—%ﬁ 02??;5655(3[?;1 By cell phone please dial 0233665064
A =
EFEE R BHESRERES Emergency telephone numbers
WASEE 0427995 during non-working hours and holidays
F kL 0233663366827995 On NTU Campus extension 0+27995
HIRE RS R 18 i s s By cell phone please dial 0233663366 ext. 27995

HAiRfEAS SR EREES  BEFEIIKERE!
Consultation services are not provided during non-working hours.
If the instrument is damaged due to improper operation,
it will be suspended and compensated according to the price.

< s NFD s
Pk % 2L PR FAHCBE AR AR
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S SHHRAEFTEE

L2 Second floor plan of Complex for Research Excellence
~ B Wi K28 Fireextinguisher B 22&ikE Emergency flushing area
®

U 3k4PY Emergency exit
Tl

PN

E%E [
M\_EH™ Dressing room

e Al S
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Emergency fire protection measures

Extinguishing

elf immediatg

Harm yo
y no

d Bg&dr | VS J ‘i%ﬂl‘i“ e — =
BT A akgmas RAHKE | gse | BELE T RART T
Take the injured away  Someone injured Leave[quickly by .
by the emeigency exit the emlrgency exit
ek B » L - %
33669595 33665063 MO KRAR | EEBHR | WRERAA | RiEEEa
ext. 21~28 ERog 5 S AR IR 5T AR

Notify the ambulance

L 4 Notify ::enter staff R 3
i ¥
33669110
PERFFIHFBLEER )R APV AR EP L L Fqlaat %

Notify the school police team Don't try to put out a fire larger than a trash can or a fire that is obviously out of control.

FEHELX DL IR MVU b A ol g ®R bk pmoe g
B -+ T i P jk“} i /? ~ § T 7}\ % I ,fi SR 1 no
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{
How to use fire extinguisher

A\ 7 __’\_‘\
’%‘ N ggl%% ’/é':

3
Pull, PuII,Squeeze
> RBX >

*
Pull out the safety pin.

Tif’-J A2 R T.%’

Pull up the hose.

T@ 1 S ;}u =
Squeeze handle.

e P: TPull, : =L i + 2% > o Pullout the safety pin.
e A': |_AimJ 3 "TEf ;‘J’_?: \ /})'?I}%%K o Aim to the base of the fire.
e S quueezeJ : ﬁlﬁ}i;}'ﬂ £ o Squeeze handle.

© S TSweep, | ZEf EEIVGELE AN G H

r

\Zﬁ =, o Sweep left and right until the ﬂame goes out or extmgwsher IS empty.
PHRELX 2FLDR NTV A AWT LAY
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Precautions foFthe use ST fird extinguishers
o FIMHPREBLFGRANE > o BHE L2 FR*ERBLE-
* Choose the appropriate fire extinguisher accordlng to the site conditions, Ex: Do
not use foam fire extinguishers for electrical fires.

¢ Ei\z:\.‘»/ Eg@" ?\#Fji{f‘l' A_E T i‘ié&m

e Confirm whether the pointer of the fire extmgmsher pressure gauge Iis in the
green range.

o RN EEET (=35 R Ao

* When using a fire extinguisher, it must be located upwind.

* RBEHPER L FRERW L ALT WA RS F A

e Inaconfined space, you must leave quickly to avoid lack of oxygen and to
avoid inhalation of excessive carbon dioxide and coma.

° T OPRETAR L - RN E R AEARY) 5T A% T4 0 K Of B PR EHARP
);?i %ﬁ:ﬁ}‘ J\ Ij‘r ;[ o

o [Effective range: The effective range of a fire extinguisher is about 5 meters, and
It must be within the effective range to exert its maximum effect.

o ERFERT I - BRVEIFERFRNL I T2+ o
e Spray time of medicament: The effective spraying time of general fire
extinguishers is about 10-15 seconds.

2 25—, 2 2 "‘ s, .
FHREX2HFELIR 'ﬂ e FHAFR BT Y
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Smoke escape bag

BT BRI bl SRR R 9T @fI180°C e b kIR
5}5»/&?? A KY p//i?!‘:lfp i&mfﬁpé’ ’gﬁ‘y’ r_]‘:)“‘g-/% %’;L(fgﬁu
TL 0 RREREE "]"Wﬂfﬂ&r M oEA TR R B R PR FFEI A
o T EEFL A RAEDTF > WIRA DL Bg o

The smoke escape bag is a heat-resistant, transparent plastic bag that can heat up
to about 130" C. When the fire is full of smoke, if the human body is in it without
proper protection, it is easy to faint or suffocate due to the inhalation of the
smoke. At the same time, the eyes will become tingling due to the irritation of the
smoke, and the eyes cannot be opened. When evacuation, you can use the air
provided by the escape bag to get a greater chance of escape.

i# * 3 Instructions :
1.1 %“i ;}5-;}[}] % g Jfﬁ %Fg ?i‘?; T o Open the mouth of the bag with both thumbs and index fingers.
2HMZEF I AHEBFET > R HEF A RS ;F o Squat down and shake the bag left and

—

right to fill the bag with air.
3EF M F - BB F L BEEVER 0 ¥ - LT © Sleeve

to the head, and pull the bag mouth to the breastbone in a V shape with one hand, and push the wall forward with

the other hand. )\ J»h ?F 7. "‘J |1 'é m’ !!

%X D EL DR Unavailable after passing through the flame zone !!
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The contents of the emergency rescue box

4848 Hammer
MSDS
- w BB Floor plan
+ 7 % Flashlight
~ Battery
% £ Gas mask
2

[7 >
4% Goggles

=
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Earthquake
happened

Harm yourself

switch of the instrument . )
immediately

Turn off the emergency power, L
Close the gas line

A R&ELd Leave qui
s = = quickly by
Sicr)];rlljerc;rée iR :i B ¥ IR | the emergency exit
l \';'l ~ P A ﬁ E fﬂ.
Take the injured away |9 & .\.1}.h 4 I WP AR ,%} 'é' %’-’r]‘} %if‘*
by the emergency exit |42 —"z & a3l 3 33665063 ext. 21~ 28 ﬁ — %. : _? ’%;
S ¥
Notify center staff L = 3‘
v After the personnel of the
AT E IR center announce that the
33669110 laboratory is reopened can
Notify the school police team you enter the laboratory
Ja A
FTHRELX2FLIR ’ﬂ J L RS TN
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Emergency prOtECtlon mea Uures aqalnSt C emlcal disasters
CE R FEE AR A T CERRARE -

«If you hear the toxic gas alarm, y should Ieave the Iaboratory as soon as the nearest exit.

TR RARELEEL2ZZ2FTRASDS)-

«Always memaorize the safety data sheets of chemicals.

Body splashed
with chemicals

Take off the cleay
clothes immediately —

Rinse the body with| 14 i#® £ % % B8 &
a flushing eyewash eI ]

v

33665063 ext. 21~ 28

v

@ R E
33669110

Notify the school police team

Notify center staff

Ty ‘
s iﬁf‘ FrAapd ramgd s

FTHRELX LR '\
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Je®) % 7] Penalty Ordinance

QRP] FEGZIEFY CRHRFLAFEY > BEALAE ~RFX AR

@ General : This regulation is established to ensure the sustainable operation of the clean room of the

center, the safety of maintenance personnel and equipment.

CEIAT APNUTIRAEIEFL>RRE=B CEPEAFE RHRIABT > FI XL PEA

AFWRECRRE - FlARF KA -FEFATL > BRERY -

@ Penalties : Those who violate the following one to eight rules are not allowed to enter the clean room for

three months, those who repeat offenses are not allowed to enter the clean room for six months, and those

who repeat offenses for the third time are not allowed to enter the clean room forever. Therefore, the loss of

equipment and medicines will be compensated at the original price.

1L RFHEFIHACARTARTRAPEFF > RGP wRABAFPFARBIARRE

1. Borrow the access card with others or use another person's access card, bring people in and out of the
clean room without notifying the center staff.

2. AWAPRFTEINRRE o
2. Enter and exit the clean room without swiping the card at the gate.
3. ARERERY FERSSRA (I FERF  FELIFF W LR F) -
3. Use emergency facilities or equipment in hon-emergency situations (Ex: emergency door opening
buttons, emergency escape doors and windows, body wash and eyewash).
4, AFE?P A EPABPFEFIRERELAESE N FHRT -
4. Bring equipment or drugs into the laboratory without the approval of the center staff.
5. FBREBEAL Y oA f o
5. Damaged instrument and not notified to the center staff.
FEREXDFEL IR J *\'U LB LT TP

-48- Rl



Je®) % B (3) Penalty Ordinance

HRRETRT2LEE RE FF F BETIRLEZTUE R o

Bring, carry and wear the equipment, instruments and clothing used in the clean room

outside the clean room.

7.i@ﬂm&ﬁﬁﬁéﬁ%&?%ﬁ%é%%ﬁk@%;ﬁia@ﬁ$~a%ﬁki1@@
R FABIRE KRG FRIANS RGP o M E IS F AT

7. Bringing out laboratory equipment or medicines without the approval of the center
personnel is deemed to be theft; those who deliberately damage the equipment are
permanently prohibited from entering the clean room. As a result, the loss of equipment
and medicines will be compensated at the original price. The criminal part is dealt with in
accordance with the law

8. AE=d uHE o

8. Failure to comply with center regulations

O i7 &4 ,ag%’u AW AR PPREPALIPP NI MBS LA R 2 ;s_l;}ﬂgﬁ.g;

BAE o

@ Implement : The full-time staff of the center will notify the offenders and their instructors or

supervisors by email within 15 days from the day the people violated the rules.

¢ B PRARFIRAS  FWRIEIME PRI AP Y EFREEE A H AL

Rt 3 o RV BN Y H B A

@ Appeal : The offender who refuses to accept the punishment must appeal to the head of the

operation management team of the center or his agent within seven days of receiving the email.

The right to cancel if the offender is not appealed within the time.

o O

FEFTE L IR MVU I D T 3 == Sl IR
RREE 2L dhn, BRAFAAPT paEg
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C' ea o m operatlon tlme
& & A B Opening time
FPEFRABIGRS Lo B

Daily from 6 am to 12 pm
& & A% BB Closing time
LEBEEHF -

1. During the Chinese New Year.

2. 2 H FRN AR B FITERME o

2. The Taipei City Government announced the suspension of work
and school periods.

LTRSS A RIFEPT -

3. During a power outage or NTU has no warning power trip.

4p Rk DF BRI R RS o

4 Durlng the water supply shutdown period or after an earthquake

B (RFERIBPLAGFRPRE A 2L HRFR) -

5 Others (During the instrument or factory equipment malntenance perlod the center will

announce the closing time.)

FHRELX 22N

ﬁ\"')
-50- ]
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Telegram ¥ w30 & 3848

ol FERddE ok SL & % Telegram!!
BIRSEEF AS CER = HEHE

DI ANEMSE:4H - B/ —FEIIGH
=Y

(AEF2H ANEMSHE E =BG AR AR B [ 1 18F)
RTEAXARHNERZR -

H M5 iER R TelegramiETT -

et hRRGREEZElineE [T 4H
A AZX FEiTelegram - MNAZERSLEEAH

Welcome to join the Telegram group
of NEMS to receive real-time
updates
(this group is a one-way push of
real-time status for the NEMS
cleanroom).

S , Tval
g el '? J FACFRNPT Ay d o
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¢ Safety, environmental friendly, quality, serving.

CRIEEFHRIFR  REETY R AT RS
&A% o

“* Implement an open laboratory system to ensure equal
rights and obligations for all users.
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JJ"“ NTU NEMS Research Center
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General Laboratory Rules

gulations

lations
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BAGE N B B TR AT w2 T DA I IETR
Before entering the clean room for the first time, please familiarize yourself with the
laboratory safety and hygiene work rules of our center.

%o

%

4

D .é’i’rfg% F"f‘f}xi)\ﬁk\ FORTERE SR TR o

%+ Users are not allowed to enter the electromechanlcal room, storage room, and monitoring
room without permission.

o M EE AN B R oo

%+ Put your belongings in the locker.

SR BRL Lo e d i S fed s Bl T - AR R 2
%Léﬁ‘ﬁlrﬁ;’? tr'i;)‘ ﬁ.;f.a—_P\ °

“» Dust-prone utensils, such as ordinary paper, pencils, erasers, crayons, wooden products, and
rusty iron products should not be brought into a clean room.

AT BAFEE AT O R 2K~ £ Mask ~ Waferz H i

__7__‘(%-3—\?‘\\.3- fi‘l‘ff’l‘o

Do not bring personal belongings into the clean room, except for necessary paper, pen, Mask,

Wafer and other tools (tweezers, clips), etc.

B> BEFZRECIESKFE R g FG5aTHRE TR

Please clean the instruments, tools, wafers and mask boxes that you Want to bring |nto the

clean room outside the laboratory.

* "ﬂ%:ﬂra‘*ﬁfﬁ? e B IR I SR - SN S A
=3 1@;“ »EB P o

% Keep it tidy at all times, don’t leave the rubbish to others, don’t throw away cotton swabs,
wipes, and waste, put them in the trash can.

EXCIEDE B T ,gb 5] [ mm L —&r"’ﬁ N ;EUPF 37 e e o A ﬁ
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Evacuation directions on the underground floor
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- Evacuation dirgg ions on the ground floor
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Introduction to excellent clean room safety
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Second floor plan of Complex for Research Excellence
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Personnel safety regulations

o0

L0

o0

L0

L 4

L0

o0

L0

o0

o0

Frer RAE T R A LR AT 2L

Before entering the clean room for the first time, please familiarize yourself with the
laboratory safety and hygiene work rules of our center.

2B R EENRY 0 g EE PN R A B o
Do not stay in the clean room unless necessary, and do not walk back and forth in the
clean room.

P 2R AR FAREFTN  FETRFIGHER T

At least two users must be in the clean room at any time. If you may place an order,
please bring your companions.

BEZN  FEGS ERARIETETRT AMOT N

No eating, drinking, laughing or doing anything unrelated to the laboratory in the clean
room.

B2REFPNA %@ﬂ‘*ﬁ*}'ﬁ;ﬁﬁ—%%— v P R B BN B e AR o
Do not chat or read books in the clean room, and do not talk when dealing with
chemicals or dangerous processes.

She 1 s el
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Personnel safety requ atlons

L)

L4

o0

J
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J
0‘0

P AR P EFTES A RS BT IR R Ry RN R,
P\ o

Do not touch the wafer with your hands, do not breathe, cough, or talk to it. Do not extend your
head into the wet bench when performing chemical experiments.

AP E (FRE TIHAZE) FTEF 2 FE gz a2 Ppraalzp o
Personal belongings (handbags, books, etc.) must be kept outdoors, not in the closet in the clean
roomor clean room.

ARBIL AR T c iRt P kB & FRHFEF > L H I L BEL DB G R
Always focus on special tasks. Be alert to the environment around you, especially various
potentially dangerous situations.

R REFETIRE DR RD o oGRS R YRR 2w s 4R

The use of the instrument must comply with the rules of use of the instrument. If there is a
malfunction or abnormal situation, immediately notify the center staff to deal with it.

218 8 1S 8 G > R s om AR o JREFEeE S T AET L GF (S F & RR o

It is absolutely forbidden to enter the clean room immediately after strenuous exercise. You can
enter the clean room only after breathing is stable and no longer sweating.

NYFY , ‘
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Clothing safety regulations
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Wear a netcap
l‘r:ﬁ@ms A

L

Clothingﬁs‘afety;_

JLF1OVQ§%>
SER

R ¢
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wear c?ean C

b : F 1 B 22
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Wear clean clothes; =

rg__gu}ﬂlkations

lothes.
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Wear clean shoes
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JREZ 2T
Clothlng?afetg_rg__gulatlons

FAR P RE Sy l%!_gl %Vy FQﬁ \oNea-r CTean CIOthQ§ Flnlshed I Chemical rfrotection

7R — . F - dh TH7! tBE@EA:

First put on a hair cover/net cap so that the hair is not exposed. !

FroyoaFc L REICH 3

Wear a mask and adjust the size to cover the nose and mouth.

AL EER K AT RARTEGE T FREL -

Those who are not one-piece clean clothes, please wear clean

headgear before wearing clean clothes.

s FTREREFFE AT CHEERFETRAPMD ZREKe fo TR
F ) (R . Eul e

% When wearing a clean clothes, the cuffs, trousers and the lower

edge of the head cover are covered by the clean clothes, and the

zipper of the clean clothes is pulled to the top.

TE A Rp s I R T AR BEF o

Wear clean shoes, pull the zipper to the top and stick the patch.

RrER o RFER2 g Rt > Ry g EFACEFSE

R/
0’0

K/ K/ 7 K/ K/
0.0 0’0 0’0 0’0 0’0

*

D)

L)

L)

X/ X/ K/
0’0 0’0 0’0

Y1 dme, Lt thE o 3 EM\
% Put on gloves, adjust the gloves and the cuffs of the clean clothes, JA*“\“
and use the clean clothes to tighten the gloves and wrists so that ‘. '
the wrists are not exposed. ~ v
Nal
FHEE DL DR M pwgzgprinmgs o
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Clothing safety regulations

i EEPRFITFRMT S s mib R BN R TRFF

ﬁ"#i.'éﬂé}*;'bﬂw"

Please do not wear sleeveless vests, shorts, short skirts, high heels or sandals

when entering the clean room, and must wear socks, and the use of perfume

and cosmetics is prohibited.

BrafzaEARE O P2 BN o R 2T A Ry &
o g AR AET I EAET

Before entering the clean room, you should take off your shoes and put them in
the shoe cabinet outside the door. Then enter the clean room and wear clean
hats, clothes and shoes. Clean clothes must not be worn outside the clean room.

%l)‘l"ﬁ\:‘o\, ;F"Jyllpj:%%]]}/{f_#ipép ;ﬁiﬁ)\g’ﬁjiﬁ‘&iﬂ
y (L LI

Without permission from the center, no personal safety goggles and respirators
are allowed, and contact lenses are not allowed in the clean room.
jﬂ@Aﬁﬁgw'ﬁm@‘;‘%ﬂ, Hep L By ofikz &
i"’]’%\l‘\' \Xi, /Hﬁ'i\gb%% .‘lﬁ-ﬂ"’l’g) y TR i;k"

Except center staffs, other users can only wear the clean hats, clothes and shoes

provided by the center. They are not allowed to wear their own clean hats,
clothes and shoes.

@»g
o
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Clothing safety regulatlons

o mA*TF gﬁi}—% D% % ;2 & ;
(5)311 AB-¥t; () 2 o

s Clean clothes wearing procedures: (1) hair cover; (2) mask; (3) clean
head hat; (4) clean clothes; (5) clean shoes (6) gloves

S mEAes (V)EE; (Qalit; QEALE  DEAFYE ;
G)%% s (6)r ¥ -

()& B2ty 5 (4)& B2 ;

Clean clothes; (4) Clean hood; (5) Hair cover; (6) Mask

FIEEPN AT REZ BA PR o

In the air bath, no more than three people can enter at the same time.

ErFHERF ZELPES ’»‘ffi%ﬁfﬂl ko AR AV

-3 SN eSS e el ‘\:\:}\:F 4‘* F o

* When entering the air bath, in order to avoid affecting the normal air
circulation and dust removal effect, user should not lean on the door or
blow hole of the air bath.
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User must stand on the central footboard of the air bath and slightly

shake their hands and legs to help the dust fall off.
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The normal direction of the nozzle should be downward blowing,

please do not fiddle with the adjusted direction of the nozzle at will, in

order to achieve the maximum dust removal effect.

» Procedure for taking off clean clothes: (1) Gloves; (2) Clean shoes; (3) |
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Clothing safety requlations

it 2 & E Chemical protection

CRETEJFREGEZ PE BB R G  HFE > 2T
*»Use of highly dangerous chemicals such as high concentrations of strong
acids and bases, HF, etc., must be worn:

1. # & & - Protective mask

2.Fupk bk I# 3 £ 4% o Anti-acid and alkali protective gown

3P EF /B A sk £ £ - Acid and alkali protective
gloves/rubber anti-acid and alkali gloves

1L <8 :)

2




Ve b= >
M- € PN E N4
Chemical safety requlations
'% 7'!: 3 Photolithography room é_é‘ 2'] _?_ Wet etching room

L g ,%‘ ,;"E,fg Wet Bench s g /%‘ Pdfaﬁ; Wet Bench
(”‘ﬁ #Organic ~ iﬁ’fﬁBase) (”ﬁ 1§§Organic N ﬁj‘:Acid N %*ﬁBase)
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The chemical storage cabinet is in the hallway outside the
Photolithography room. After you use or move any
chemical, please put it back to the original place
according to the storage position on the cabinet, and
fasten the safety latch.

5 ;= | &
[ A S «a > 4L & ( Safety Data bt
Sheet SDS)—— A e s E E'J—ii'ﬁ.»i° - heREHTE

#a b /R (Acetone)

All chemicals must be stored and used in compliance with s
the Safety Data Sheets (SDS) and Work Safety Code of BTSN seeith

1 LET TSP S g ) 0|
the Nano Electromechanical Systems Research Center. SOMARNAL: $ARRTATIND
B HARRATE: (2200207 (R4) YRHABRHAA : (02)2044-2509
FEEaTE (0)04-2017 (%) FaBemE s (02)2044-2509
A (Day) f(Night)4R [#A %]
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Chemical safety requlations
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Chmlcal cabinets are divided into three categories: acidic,
alkaline and organic. The upper layer of cabinet is the area
in use, and the bottom layer is the reserve. The storage and ,
use of chemicals must be in accordance with the labels on : _ I el
each container, and the storage and use of acids, alkalis and @ R W
organic chemicals must be classified.
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mm : lﬁﬁ (Acetone)
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When using chemicals not available at the center , you should S b AR

apply to the center staff in advance, and attach the safety data  |wsuesass: sreersinas
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sheet (SDS). After approved, it can be used in the clean room. Hunkatpgs: UDN () Yamieanta: (L

Day) &R(Night)#4H [HEARSH]
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Wet bench are divided into aC|d tanks, alkali tanks and organic
tanks. Please use specific chemicals in the wet bench for the
specified purpose, such as acidic chemicals can only be used in
the acid wet bench. ,
ﬁl?%&ﬁﬁf%%i?ﬁ@’@@wﬁ
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Chemical waste liquids are sorted and poured into the specified
recycling place, and their composition must be confirmed
before dumping. The etching room is equipped with litmus
paper to test acid and alkali solutions. Do not mix acids, alkalis
and organic solvents to avoid explosion.

”iﬁ TL§% Bi‘jgw&% ]L§/F /m“—”T%P\ #*
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When mixing chemicals, be sure to use them in the chemical

cleaning groove, concentrate on mixing, and do not talk and
play with others.
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Chemical safety requlations
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<+ You should develop a good working posture at wet bench. The
protective door must be pulled down to the specified position,
that is, the height is between 10cm and 30cm. The upper body
should avoid leaning forward into the wet bench. It can prevent
danger and also reduces the chance of pollution. After using
the wet bench, do not close the protective door completely, and
keep a height of at least 10cm
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<+ The used chemicals, beakers, and wafers in the wet bench must
be properly cleaned and returned to their original positions,
and the wet bench must be kept clean. Check that the tank
water, lights and other used equipment are turned off when
leaving the chemical tank.

sho 1 ) 4 A .
FHREL2ELIR ;&\J EACEZ BT AT PR

-74-



2 >y >
L8 2
Chemical safety requlations
3o F it §;§-;ﬁ§f§ o2 TR ARG o 'f\pr e 1

< When using acids, alkalis, and organic chemicals during the = = B
experiment, they must be used in a wet bench with air extraction, and | ** ==
wear safe protective equipment. LI A

2 4 2 ’ N Ve ) ) ~ N2 Al . » .
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<+ Do not place unnecessary items in the wet bench, so as not to cause

inconvenience to the experiment, cause disasters and reduce the ,ﬂ" llf.
exhaust volume of the cleaning tank.
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< Always wear disposable protective gloves when working with
chemicals and replace any worn gloves immediately. |

1
T
=
s
=l

- -

e
1

- ; o
PRI 2HLVAR D gz ppeimmye o

-75- «JEl;



-76-

-2
L5 &k 2R
Chemical s safety regulations
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Disposable acid and alkali protective gloves and rubber acid and alkali O(T, (n
resistant gloves are limited to chemical experiment work, and should | £ ® we
not be worn outside the chemical experiment work area to avoid ! =
contamination of other areas.
@ﬂ?%%ﬁ@%ﬁ&ﬁ“%ﬁ % 2B A0 IV <
FE R FEREHA RS ii * A imffﬁé&i i
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When using strong acid and alkali in the chemical cleaning tank, it is
recommended to wear rubber anti-acid and alkali gloves in addition to
disposable protective gloves. Before using the rubber anti-acid and
alkali gloves, please wash them with water before starting the
experiment. After the experiment, clean them and put them back to the
original place. |
EUETEPE S T S S P R FIINA 0 iR 4 W
T Jkw o When holding the beaker, hold the surrounding part of the
heaker with both hands, not just the opening of the beaker,
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Che safety requlations
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+» The chemical is heavier than it looks, so it should be lifted slowly to avoid rapid movements,

use the strength of the feet, and keep the back and arms straight up and down.
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¢ If unattended chemicals are found In chemical wash tanks, please label them and notify center
personnel to ensure proper disposal.

0
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% Do not return the poured acid, alkall and organic medicine to the original medicine container
(even if it has not been used)

e Aok E B ITY o F 4 H4FD. | Waterst 2 2 & 2 F]Hot Plate
de L %—;t;w;gﬂ@*m AEEIL 0 UL E’Ft:HotPIatef; e o

* During the heating reaction of medicines, when the beaker is filled with D.I. Water or the

medicines are to be heated on the Hot Plate, please dry the bottom of the beaker with paper to
avoid damage to the heating plate of the Hot Plate.
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“ If the used chemicals have undergone heating or exothermic '
reactions, they can only be poured into the designated waste liquid ﬁkfffffﬁff o
recycling place after the temperature of the chemicals has dropped v s n
to room temperature. If it is still useful or needs to wait for the e e
temperature to drop, please fill in the chemical drug instruction s s -
sheet and place it in a place where the drug is obvious, so as not to : m:
cause harm. e
2 o A 2 . >, N
o dr¥ F g 4 L ?é@é 4% e s 2o Aol HRE:
= .u/\ﬁ’\,;}gfﬁg a rgljf,‘%'fu RERKEDE JL o | a2 ®RE:
< If there is any spillage of chemlcaT in the experiment, |®#3 RAE:
immediately notify the center personnel or relevant supervisors for | %% * RAE
emergency relief and treatment. R ARA
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hem'cal safety regulations
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s When mixing acid, acid should be slowly poured into water, water
cannot be poured into acid, and when mixing medicine, it must be
used in the groove of chemical cleaning tank.

442 BOEMFHESE > Mo R ¥4I IWH2L

rEC
% For hydrofluoric acid and BOE chemicals, only containers made
of Teflon can be used.

o R iEena & PRBIRGTE M dp DG & BRY
Teff - Flhd A/ Y o 6 BUR
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+* Please pour the used hydrofluoric acid waste liquid into the
designated fluorine-containing waste liquid recycling bin, because

hydrofluoric acid will release fluorine atoms, which will damage
other filtration systems.

PEIS= N 45— 2 ‘»'
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Chemical safety requlations
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% After using the chemlcal bottles, please wash the bottles with
water three times in the wet bench, and affix the pre-printed
"rinsed" label on the bottles.
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> Never set aside any jars or containers that are not labeled with a
hazard identification label and that have not been rinsed with
water. Never put any jars or containers that have not been rinsed
with water together with containers marked "rinsed"; never leave
out any chemical waste jars or containers, and when they are
empty, start the process immediately.
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Chemical safety requlations
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“* When chemicals splash onto clothes, skin, face, or eyes,
iImmediately rinse the injured area with water for more than 10

minutes, and wait until the skin color returns to normal, and
arrange emergency treatment immediately. EY P ERE S B
RLIIE &R R ARk AR S § T

4 (4e2%er k) o XL o s R R £ A2je 0 X LAY Y ¥
¥ A& !
< When encountering hydrofluoric acid, first flush with a large BAP 5 FoBR B 0F
amount of water for ten minutes, and then apply calcium gluconate it
(add 2% water). After about ten minutes, the skin will blister and ﬁ#q}“}\ﬁ
send to the hospital for emergency treatment. e e
o it B mEF RN F R TR R IR v
Sl AR R R HCHE I 7 e - e
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so [K] 4~ ‘flp/ e 7h 9?(1/2)

1. #*D.l.Water 5% 43 -
2. HS0,:H,0O,=3:1"+4#10 ~ 204 45 > 75°C~ 85°C
4 inchz_waferz} e vt ] 5 900 @ 300ml
3 inchz waferz fie vt ] 5 450 : 150ml
MR € A4 HBOCCHNE B o h F e o
3. #D.l. Water 54 45 -
4, HF:H,0=1:100>10~15%44& 0
5. #D. . Water 54 45 -

rﬂ"‘) , ‘
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5 [TA= o3 9 Z (2/2)

6. NH,OH: H,0, H ,O0=14:1:5>4#10 ~ 154 45 » 75°C~ 85°C
4 inchz Waferg’% pe b i 5 50 ¢ 200 - 1000ml
3 inchz_waferzt e+t ] 5 25 @ 100 : 500ml
40 D. I. Water+4r # 1 100°C » i & #tNH,OH ~ H,0,% » M pFig &
£75°C~ 85°C -
7. #D.l. Water 5% 43 o
8. HCI:H0O,:HO0=1:1:6"4#10~154 45 > 75°C~85°C -
4 inchz_waferz e+t &) 5 150 © 150 : 900ml
3 inchz_wafer: e+t ] 5 100 : 100 : 600ml
3 D. I Water4r # 1 100°C » & & 4 HCI ~ H,0,% > ¢ FFiE & 5
75°C~ 85°C
9. #D.l.Water 5% 43 o
10. HF:H,0=1:100" 10~ 15%) 0
1L 2§ F AR Y
FRELX 2FLIR W‘U FHERABT hmy P o



& %73 7% (1/2)

iZR 4 %105 %
Boron Glass HF : H,O=1:3 (~3044&)
Phosphorous Glass HF : H,O=1:15 (~304 43 )
Polysilicon 1. HF : HNO, : CH,COOH=1 : 26 : 33(.¥)1500 A/min)

2. HF : HNO, : CH,COOH=2 : 26 : 33(.¥J2100A/min)
3.HNO, : H,O : NH,OH =64 :33:3> %5204 45ic % * (X5
2000A/min )

Si;N, etchant H,PO, (85%) 4c#t 1 i3 5 175°C

AL Cleaning Solution |HCl: H,O=1:1 (10~ 304 4&

)
FoRbF A~ 4550 ~ 4p S | HF t HNO;=1:1 (5~104 43 )
Cleaning Solution

AL etchant H,PO, : HNO, : CH,COOH : H,0=50:2:10:9 > 4c# 3 60°C
Mo etchant HNO, : H,SO, : H,O=1:1:6
FEREXDFEL IR ) &\FU FEHAEZ BT kBET P
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& %73 7% (2/2)

A %1% R
Au etchant |, - KI : H,O=65gm : 113gm : 200cc
Ti etchant HF : H,SO, - H,O=1:30": 69
Cu etchant HCI : H,O : FeCl, (0.947 4% ) =16 : 10 :
10 (cc)
Pt etchant H,O : HCI : HNO,=4:3: 1> 75°C
Si etchant HF : HNO, : CH,COOH =6 :20: 7
iRt H,SO, : H,0,=3 1> 4 #10~ 204 42 -
(HR-200 ~ Az1350) | 75°C~385°C
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lobally armonized ystem of

Classification and Labelling of
Chemicals

ﬁ%ﬁ- “1u g‘g&,i;ﬁ%ﬁ ‘f‘_—.,*q}i” E\} “ GHS
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it F & 23RA foil &R GHS

O FE XA BT AR (P F S 2R R)

@ Globally Harmonized System of Classification and
Labelling of Chemicals (GHS)

OripEREE REZFEMET > REFFTERESDS
Z_ A otk e 5 & B (Hazard Cla55|f|cat|on )

CREDLL FTUBRAL AT
» &5 (Labelling)
» % >3 % ( Safety Data Sheet » SDS)

@ 4 #7 5 %) ( Classification Categories )
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i =2 il R ) 3 Yo 5 K ¥ B _E—H K YE 58 8% M
1 *%’F,fr (Explosives) CNS 15030-1
2 % 7 % ¥ (Flammable gases) CNS 15030-2 g
3 % %4 %% (Flammable aerosols) CNS 15030-3 :
4 § iv & § # (Oxidizing gases) CNS 15030-4
5 4c B & #H (Gases under pressure) CNS 15030-5 1 o sy s s « 3 1o s LA S -
$ |6 2 22 A (Flammable liquids) CNS 15030-6 1 5 et - 3 il 22 R R f RAH T A% ABY
|73 RAM Flammable solids) CNS 15030-7 [l & = ds | « 4 #eiss R dh| RAbhs | A HG8 FUIL AR ABA
— |8 B F B4 T (Self-reactive substances) CNS 15030-8 || # KL il « 4 K B i
o g 1.7% 8 (Pyrophoric liquids) CNS 15030-9 || A #4405 » s A4 i
7 |10 X} FAH (Pyrophoric solids) CNS 15030-10) Ji& Ak LB AR R, B R S vy AR 2 X7
+ 11 }E’;’?ﬂiﬁ F (Self-heating substances) _ _ [CNS15030-11
4 12 flamj\mgb'lfg g?:ség)ubstances which, in contact with water, emit CNS 15030-12 &
13 § i\ ;% %8 (Oxidizing liquids) CNS 15030-13
14 § i |+ F 48 (Oxidizing solids) CNS 15030- 14— = =1
15 4 38 §  $ (Organic peroxides) CNS 15030-15f| EHM &% Ao IR R 5 AN E B8~ F38R
16 & % J& 483> (Corrosive to metals) CNS 15030-16] H = ﬁl’fi”'/ Loty
FoEARG/ 2k ] 718
17 & & 4 % (Acute toxicity) CNS 15030-17
18 J 4/ 1§ A K % & (Skin corrosion/irritation) CNS 15030-18 ¥ B R R E
19 B € 35 4§ /1) FePe B3~ T (Serious eye damage/eye irritation) [CNS 15030-19
|20 e eiE & A K i85 d F (Respiratory or skin sensitization ) |CNS 15030-20
B 21 4 78 % R R B P F (Germ cell mutagenicity) CNS 15030-21
22 R f 4 F (Carcinogenicity) CNS 15030-22
I 2334 A PBPE (Reproductive toxicity) CNS 15030-23|) & & 140 i a4 KRR A EHH wf-oR i 8 A H .
4 4* THOBE A SR [ T~ - kB (Specific target [\ o 5030.04l| B &/ H# A 5 'fa”‘ik ﬁjﬁ"; R R R
4 organ systemic toxmlty Single exposure) Bod s/ 2 R a0 B 28 ik u}i#h i
s T XIRNBE 4R B T ~EAF R B (Specific target |\ o 15030.00l] 2/ 854 % HILIRN B AR ALY
organ systemic tOXICIty Repeated exposure) HERAIBE LGS~ :
26 3.~ 44 & T $ BT (Aspiration hazard) CNS 15030-26|] #— %% % 34 i ‘E ‘,i y_ fﬁs
BB A 2|27 -k FEBM 2 B 3 F (Hazardous to the aquatic environment) [CNS 15030-27 BAMAE EWH
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Gases under pressure
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0% %% 1 Flammable
0% %5 %

O% 2w

0% 2%

O¢ 5 & I

O% #i§§

O% %4

0% v 2 H 4

Op #4 7
O%#-kie 4§

Substances which, in contact with water, emit flammable gases

FRRE S F WAL S R B MBI - B R S R F R BT R
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O4& & K43+ Corrosive to metals

O &/ Flgd k3§ 5 Lx

Skin corrosion/irritation
OB E 48§ /31 m 3 7 ¥ 1

Serious eye damage/eye irritation

FRERE L F WAL Ve Fe B MBI - BV R S R F R BT R
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Acute toxicity

O&& BHF
>%1lx~%3%
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O3 %4 &  Carcinogenicity
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Rad: Represents acidic chemicals
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Blue: Represents alkaline chemicals
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Green: Represents organic solvent chemicals
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Yellow: Represents hydrofluorlc acid(HF) chemical species
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