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AAE QA FARE golH el FHFAEe] WAAE A7 Hs 2R FHAE
Abgst=Y =2 A E A 2R HHMDS Hexamethyldisioxane)©] AF&% a1 It} o] ¢}
Zol TEFAAAE 71847 SHrE AEAES HEst] @, A 5 B
o] AR glon o5 EHE dolHe 1= =Xay] fsE dolHE
WA =gty wEbd R A frlstehEel EAlE S Qlvh
aga ARAE =xF o dolHete Ags Aot e &AE AAsH] HF
7t (bake) SAZE Sd=dl ol A fr|sigEe] @AdE = vk ¢
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Aol meb Aelzh ok #AZEA wWol i AR =49l
(DNQ:Diazo naphthoquinone)®] 79 Wa< Fx& 7HAa i, 4 Aioz @ol
ARG L Qe = BEgAe] Ak Hs(2 2

T2E 7H3 vk mEbA olE AEES W o FalE AS WIS s§E]

A4 % 9l

<#E 2-1> ZEZHOM ALEE[= fetE2d

44 (Resin) 4 1| (Solvent) &4} 9 (Developer)
Acrylate polymer 2-Ethoxyethanol Aliphatic hydrocarbons
Cyclized polyisoprene 2-Heptanone Ethyl ethoxypropionate
Hydrogensiloxane polymer 2-Methoxy-1-propanol Gamma-Butyrolactone
Novolak resin 2-Methoxy-1-propyl acetate N-Methyl-2-pyrrolidone
Polyhydroxystyrene derivative | Cresol Cyclohexanone PGMEA
Polymethacrylate derivative | Ethyl benzene Polyamide acid
Polyvinylphenol derivative | Ethyl lactate Tetramethylammonium-hydro

Gamma-Butyrolactone xide(TMAH)
Isopropyl alcohol Xylene

Methyl-2-hydroxy-isobutyrate
Methyl-3-methoxy-propionate
n-Butyl acetate

PGME

PGMEA

Xylene

% PGME: Propylene glycol monomethyl ether
PGMEA: Propylene glycol monomethyl ether acetate.

2AAAE F o AYHHE qUANE o] &3 @A A FA] B Y B &
= Q13 22k AAEe] s AoR delx i, 3 Al i #7849
LR Qe =EE F JornE w@H|E FHE AAHS AEsta S HE A
st faflEdo] | R AAEA] FrE st ofsit)

S Z 2 An) 8 A(PM:Preventive Maintenance) 2] 52 F#dte 49dls 358
HETE HEele] a7l REokxnl Hold 58 2gsta 2Qdsle]o}l s}l E3) )
golup AARS e gt FA Al F& AFRR QA FA4FES syl fsE A9l
HoguE & 2bE § A4S Fastool gtk HE Sule] A FellA wf ol
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gtey SA3E dEsEo gotyd
<E 2-2> AMZUZHAAM ABE= sEtEE
&2 2] ZH(Wet etch) A2 2 ZHDry etch)
Acetic acid Ammonia
Ammonium fluoride Argon
Ammonium hydroxide Boron trichloride
Hydrochloric acid Carbon monoxide
Hydrofluoric acid Carbon tetrafluoride
Hydrogen peroxide Carbonyl sulfide
Isopropyl alcohol Chlorine
Nitric acid Difluoro methane
Octyl phenol ethoxylate Hexafluoro ethane
Phosphoric acid Hexafluoro-1,3-butadiene
Sulfuric acid Hydrogen
Hydrogen bromide
Methane
Nitrogen
Nitrogen trifluoride
Octafluorocyclobutane
Octafluorocyclopentene
Octafluoropropane
Ozone
Sulfur hexafluoride
Trifluoro methane
FEoR A4 AYe £BY Aol A9 4ol we A4F SFERTT,
HRMA, B39l ®BE 7t HodAvl T3 22 JiQl HagvE AEstal #¢S dlof
A a3 AFon Aol oAt AgolE fAHoldE A AN 23
S¢ AYdon ATHE A A% e AT FUE FEHT AL b
deh Azkz gl AMRACMAYE NS AdE B e AFEAL
b3 wlE(Drain)sha, E2 A42E T HoT o|Fd #ds AAstelor )
S8 wgolut AARele] B Ad Adle FEAND AW TYFEL s 99
ARl B FuE & 2tE T AYS Fastofof atar, AAA A A Anjrde]
gul el AFRAL dvletn, AuE 4 Wb 2R AYaE B9 ow
Thu7|AAE AR ol AFEAY] =58 dWd 4 vk Ela AnjRAAY A
227t SR w2HE AS AAOR Feld & grE 2E Y (Monitoring) S
A8E et ek 53 A4 3 e Fakast S Ha goms duny
A fabrdl AR SEERETE AL AAL selop Bk 19w
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Si + O, — SIO, -1
St + 2H, O — SiO, + 2H, (2-2)
3}8 7)1 4% 2HCVD:Chemical Vapor Deposition)S A 2|2 7|3k A2 2 FX

oW w=Fol7b ol 1 flod A=Ak Qe T4tk AEE Abst ws SFAE
o &3] o] &y= WHor A 37T Z(LP CVDLow Pressure Chemical Vapor
Deposition)©] 2t At 3871 452HLP CVD)E th7]st stollA wluz e Lxo)
3R0CT480Cx=AAA 7174 “dele] AeHSiH, ) (0, )E AFstAl7)= Wi o]t
spe71 452 ol AskEZ(Nitride Deposition) 342 ksl whS S2A14 uf 2
g2 el Qs FA wowA A3t wg A=Ak QolFes Aotk HERAS
2 (

(DCS)3} R} 7h29]

JI.

heom A3 Be Ar FAoln W1eA

OH

spalr| A2 ol Al S92 (Poly  Deposition) a}
24 Al 2o AP)e] ETES THAA ATS @dFo] AMgstE FHola HhgA 2

(2-4)9}F 2t}

SiHL(+PH3)(g) —  (P-Doped)Si(s) + 2Hs(g) (2-4)

slely| A2y Folld 9k = SZ(ALD:Atomic Layer Deposition )34 EgH|

dadFu)F  (TMA: Trimethylaluminium) Z(0y)E olgdte] AlstdFu]F(ALO) S
A8t FAgola AL (2-5)¢F

Al(CH3>3(g)+ O3 (g) - A1203(8)+ 3C2H6(g) (2-5)
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<E 2-3>2 FEEAA ARgstn Qe Al Edolth aga kg
glolz xdel Atst W & FAAT|IE Ao FA, Astraet e FAbEe] wAE
G ek mebd FAEAOA Adshe Bde BE g RUE Fo| TrAMA wE
Ve faldAtEtal & 4= vk 53] AHRAZAAS o o Fue] FHREAS FE3I
A 718 A] 2 AdEloll A AW (Chamber)E GA =W AW Ule JH7tA7E GEZ
SAsEA 2EAG =Y Uk o BAAY A ASHE sgEde ude
7129 Bk AW oA AREE7] wiel FA RS Aol Abal A FEo] ofd
Ateh QAHQ Adagol A w2E Asde v
E 2-3> EME™M ALBEHE= EEtEE
Astayg A, dAE, EEEAL
(Oxidation, annealing and diffusion o] A3 (Wafer cleaning)
of dopant)
Ammonia Acetic acid
Arsine Ammonium fluoride
Boron tribromide Ammonium hydroxide
Dichloro silane Hydrofluoric acid
Fluorine Hydrogen peroxide
Hydrogen Nitric acid
Nitrogen Sulfuric acid
Nitrogen monoxide
Nitrous oxide
Phosphine
Phosphorus oxychloride
Silane
Tetrakisethylmethylaminozirconium
Trimethylaluminium
@ dold AHIFNA g BAY A9t AUl we wzY AF5Aol
grh. & £EOE AAAYL FPHE ATE AH 2o doldE FdsAG
ggete BAAA BAE A 3 Tl =EE ¢ oy AwoR AEAYS
Fase AtdE 2l wE bsge dudes Yva ¥ & gt @4
AR 5 fs AlF = Uil AYdE s Afole AlExE el ek
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HLP CVD : Low Pressure CVD)
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Ahgafelol REA

gl AREde Wole,

& &
g

34 e vgw Bdol A
1249 B4 AW 5FEN
SELC LI LA E IR SR
& 2% F A9e Fastolol .

3157185 (CVD)

E8 #7745 % (PVD)

Acetylene
Ammonia

Chlorine trifluoride
Diborane

Dichloro silane
Hydrogen
Hydrogen chloride
Hydrogen fluoride
Nitrogen

Nitrogen trifluoride
Nitrous oxide
Octafluoropropane
Ozone

Phosphine

Silane

Silicon tetrafluoride
Tetraethyl orthosilicate(TEOS)
Triethyl borate
Trimethyl borate
Trimethyl phosphate

Tungsten hexafluoride

Ammonia

Argon

Chlorine trifluoride
Diborane
Hexafluoro ethane
Hydrogen

Nitrogen

Nitrogen trifluoride
Silane

Tetrachloro titanium
Tetrakis dimethylamino titanium

Tungsten hexafluoride
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(5) o]+ (Ion Implantation)&4
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(6) Al A (Cleaning) &%

AR FAe Aol Enoniy A5 2t B, 09Ae AAsk: FHolth v
A7k 21945 AU A% TH S S, 4 BR Tl Be ARE = o
1

o] A FHo] o]AEL AAd= A A (Cleaning Process)©] % F 2.3}

2 I Qe ol F Holk 20% ©]
ol FAol gl 2dS W] s AATAHI xH A FHORE o]FolA O]E}.
g2 713 Yol AAEE F LFEES AR (Particle),
o FEFe mAIL lon o
A3t QLA=HE AAsE W= FAMH(Wet Cleaning) ¥ 2 1A A1 (Dry Cleaning)
ol vk @A o] WAl A AREE AL e tEA Q] FAAE s 1970
ol 2718 RCAMA Mo& SC-1(Standard Cleaning - 1, NH, OH:H, O, ‘H, O=1:1:5
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(2-6)

{8C=2>

H,SO; + HyOy + Organic Polymer/Residue — CO; + H,O + HoSO,4
{8C-1>
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3) BF=A| Bi I ME|s8

HHEA] Az AHEE F 3AS AA wEH e =242 A HE, Hq wpr)t
28 fidd Ak A, @Ze e 2 das S AR A gl A AelEa, )
H Yol 7] g A ALHAY vz Aedh wr7kas 4 @ wet v o
Fet FRHR7F MiEE L Utk o] E wi7|7b OiFES V)8 &7t § FAWA R fE
= 55 AAsks 2754 Bumn-Wet) Aoy, e 427 & %9 FHdA faes
ER AAG = 22424 (Burn-Dry) B4 9] 7k~ =2 ¥ (scrubber)ol] ©fsto] | A F T,

A el Aol whEA] 24
FAYL Ael} @ dFE

7719 9ol ut f71o e S1E AeehAL w7t

H
P

A2 E o}

L

¢

2) W7) 7k A 2 A |

w717k 2b 3ol
AGAA, 2
2-11]13 %
221 (POU Scrubber), Hi 7]QE(Exhaust Duct) 2}
(House Scrubber)& %3 gt}

5
H
o

uw+wrwo@%%ﬂw%

I e
e EEEERR
A g,

.

H 3 (Vacuum Pump) S

Sl A x| o]

4% W5sn At

F37 el e

I ek w717k e) Fel uhet
w717k A [219

AA 12 2=

Sl 22F ZAeH

VACUUM PUMP

POU SCRUBBER

(28 2-11] wi7|7tA
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BeN SHSE RESEHO E28Y

A28 (Scrubben) &, WHEA] A FulolA A= el wi7I7kAES S,
RS e Af s sz Agste] WiEATle AAE T

O A2 Ory)2==2ey - =8 2 813 FHo= f8 wr|7taE AHEshe HoRE uke
212 (2-8)3 23 A7 &7 o] 25U Ton Implant) 34 T2 A8}

2AsH;3 + 3MO — MyAs + SHQO (2*8)

111>

A -5 (Heat-Wet) 222 @ 3122 7|7147](Heater) & &3l w717k~ A els}
= WUyor wgAe (2-9)9F 21 700C olste] 7taA et 7heek EAHDiffusion) 3
SiHy + O, —  SiI0, + 2H,0 (2-9)

@ 27372 (Bun-Wet) =22 : INGE da2 wr|7tas A3 Aslste] Hashs
o whgae (2-10)3 £ A Z4(Etch), E4HDiffusion)s 2 &4 T2 X&)

S + 3F, + HO — S(s), SOu(g) + 3F, + HF (2-10)

@ =Zg}=nl-52(Plasma-Wet) =33 1] © Z#20H(Plasma)Z 87|17}~ 4F3skste] 3¢

sk W=z WA (2-1D)¥ 23 AZHEtch), F4HDiffusion)s<] s F+2 4§
Ak

C +2F, + HHO — C(S), CO, + 2F + HF 2-11)
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L

1) TEMAZ(Tetrakis ethylmethylamino zirconium)

TEMAZE 598 watsle] $3% QA 37, B, $23 4554 oJgvdopy
(ethylmethylamine)®] #2173 @7 AshA 2wt +AHEE FAs] SA 0
29 dost BAS KT Uk webd TEMAZE $vjeli Aza wia dolq oF
ofcbAo} s, Eat F715 4% A WAT 5 ol BSAYT Do}z e

%

_YE
Lot
Lot
2
A
S
Shs
L
-
BN
il

2iFg agste] A tFojxof gtk TEMAZS &
<& 31> [29 3-1]e] YeEpideh T8 TEMAZSE 371 59 Ao st A
= o gu ol (ethylmethylamine)®] EAFT7+2E [ 3-2]d YR & 1944
7ke] Agel AFS-E TEMAZ:= HE=A] AAAAIN 000 (F)o] TEMAZE 333t Al
ZQANA ARE ol ARSI

<E 3-1> TEMAZS =2|-5tt% &4

as.No, | EXE BEF  3VY | dmw | wsy swwd | gies
T (g/mol) Q) (kPa) (o) 0 (%) Q)
81 0.01
175923-04-3 | 3236 o | gage | vzas | rzas
at 0.01kPa| at 80 C Fsel = F e gl
CHs
HsC.
HC— N CHs "
N-Zr-N §
1 ~
HeC N, \—CHs HiC 7 CH,
(" "CHs
CH4
[2® 3-1] TEMAZSl EX7% [28 3-2] Ethylmethylamine®l BXI7=

,31,



2) TMA(Trimethyl aluminium)

TMAE FAS dAZA F7]9 AEstd AAws) == EA4S 7HAa glew, &3
AdetA wbget) kA TMAE $H¥shAl AxuAY A4 o2 AA % w3 FellA
AHg-E ojoF 2dtkslel] gt shAf - & : z
EAE <& 3-2>° Yepliden, Eaxet 719k HEA Adwsshs d
2 3-3lo] e 2 A H 7L
=)

A
=
999 %ol £EE 7k Al2E ARk Th

# 3-2> TMAS| =2|-5t58 54

cAs. No. | ERE  BEM | 3% sy | wad | Bund | RoeE
N g/mo | (0) (kPa) €C) €C) %) (C)
9.24 _
75-24-1 72.09 125~130 £ 60 T A | AEYS | ARUS | AE/S
a

HsC. .CH
SCAICS

air

CHs

[j'%l 3_3] TMAS| EXI7x= 4 Xjoials & At

[y —}

3) TDMAS[Tris(dimethylamino)silane]

TDMAS:E FA1S oz z ] AFe Abetol A obAdsh} 23 AA 3 dhsals EAS 7}
AL Sitk TDMASS] Zejstebd] S42 wA2E <3 3-3>3 [719 34
2 g1@457te] Agel AR TDMASE Alzmh d=gxlel A Aabe 9.

EEE M ARE A

o 3

,32,



E 3-3> TDMASS| =2|5t&ts &4
CAS. N =X =ed 371 QIstH WilE | Zustd | 2t
. NO.
(g/mol) Q) (kPa) Q) (9] %) Q)
0.93 . o
15112-89-7 161.32 145 | 889~0 | ARG | ARIS | ARge
at 20 C

HsC CHs
HaC N CH;
N-Si-N

/ \
H3C H CH3
[218 3-4] TDMASS| EXf7-=
4) TiCla(Titanium tetrachloride)

TiCLE FA dHzA #5718 7R3 g 379 =28 49 Tio.9 HClE 74
F CloudsE HAAI7]E 54 7HA3 itk A TiICLE A5 4ol

s Az e So AlA] oo Bk TiCLe Y E4E <E
3-4>o] Jenjglon], EATze} B719e] HEA couds® Fets d4e (29 3-5]
of Yehhdth & fdAdR ke Aol ARSE TiCls Alavk G=eAelA AAikd 99
% ol £EE 7 ARE g
<E 3-4> TiCLe| Balatsty 54
cAs. No. | ERE  BEM | 3% | sy | wad | BunA | RoeE
N @moh | (Pa) | €O) €0) %) (0
1.
7550-45-0 189.68 135~136 X . AEE | ARflE | ARE | ARYS
at 20 C
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EE|

CI\T/CI
|
CI/ \CI

humid air

[28 3-5] TiCl,2| EXt+=2}t Clouds &4

2. METH Y w

1) AXPZFEALEZA(DSC) & ESSEA7((TGA)

g olT &4 )4 W4 (Physical parameter) S £%9 g el B4 ¥
Holth, &, 29 25E dAsHA WA wet Yehte 44 54 WstE 48
= Zolt}, o] w o FE]|d W4 Wsks & ZQIUbel whEt oy 7A] WHEC] o
o oEAel MBS <E 35>9 Atk £ 19T ARFALADSCIs &
STHEAZI(TGA)E AHEste] TEMAZ 5 334 9524 4% ok gtgd s =
FFetiet.

£ 3-5> 924 MY 38
Exy e 7|E el
DTA(Differential thermal analysis) 25X AT K
DSC(Differential scanning calorimeter) g9 Aq Joule/s=Watt
TGA(Thermo gravimetric analysis) s g(%) g
TMA(Thermo mechanical analysis) Z0| AL(%) m




AAFALFADSCO = ARst =84 7eeds 4 25 Zradd uet W3

A

AFIEA ZF A7 SR A SAHE AR VEEAY R4 Zol(Difference in
heat flow)E& =43t 9G4 (Heat flow)S GE(W, Wathh EFSGEMW)TYE A
HE doyAE wiith 4G5S AR nEstd oy FoR e mW - suh

mJE YRt [27 3-6l1A4 & F kol DeluA= Alae A2y (Enthalpy) W3}l
B3t A7 olUAE St dEy] Wske &9 (Endothermic)ol™ olvA& W<
sb#l e (Exothermic)ol 2} &t} DSC <] wstel Holo] ofsf WAy = 94 As
of tigh tpeFet HARE A 2] A o](Glass transition), 3}8Fak-S-

3, %
2 A% B3 2e Beld WSS 78 4 Ao

|

o
—|~
s
=
[ukes
ng
2

T.. = Extrapoclated onset temperature
T, = Onset Temperature

Tp = Peak temperature Tp
Q = heat of reaction f-/

Exothermic

=) Area Q

Heat flow

Endothermic

(=9)
VIl

Temerature / Time

[28 3-6] DSColl A&of ogt AMZof HFE oAl

:\9

A7 A ARG ARFALFA(DSC)E 2=9122¢] METTLER TOLEDOA}]
A AAEE AR R [ 376 YERAATE 2 ARFARL FA(DSO) = Als7F 2]
pand} FFEAE AFEE = ¥ pano] £°7F= measure cell, sample pang A5 S % cell
o] ¥+ sample robot, (-90 ~ 30) T2 FFHYE Z+= cooler® T4 %o

Measure cell®] Ak <3 3-6>0 VERI T
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BeN SHSE RESEHO E28Y

[a28 3-7] AlXIFEALL2EA (DSC, Differential Scanning Calorimeter)

<X 3-6> DSC measuring cell AfF

3 =2 Spec.
25 #He (-50 ~ 700) °C
2 d29% + 02 K
e s (0.02 ~ 300) K/min
Calorimetric resolution 0.04 uw

2 93887 A = AAFAIE FADSC)E ol 8-8te] TEMAZ, TDMAS, TiCLe| <4<t
A Ade FdaAT TMAE &715E3 SAld Adesit dshs 540z Aat

FALFAMDSCOE &8 At H7hs FdskA] Zalth AAFAL FADSCOE

=
r
EE
E I
R
i)
lo,
g
=3
&,
o
g
o
>
>
o
ofr
o,
g«‘R
£
=,
0
=
e
a
w0
w0
g
(@}
(@)
2
Q.
o
(@)
o
>
>
op
rot

Eob AAES7] mE FVIEAVIE 50 ~

= o
500 T ESlelA kY AL FAFALE <E 3T>ol HPBA ¥ A AT
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BeN SHSE RESEHO E28Y

<E 3-7> MEEW ¥ AIRFAIYYH (DSC) MY x

=R 2917 se4E Fhessl Pan
TEMAZ High pressure
TDMAS SPNEI) 5 °C/min (50 ~ 500) °C pan
Tich (2HE)
TEMAZ air 5 °C/min (50 ~ s00) «c | Vented pan
ohge)

F—Ti

Olt
o

o =E Al
oy} %9 EH S Alse] A sk S (vaporization) o] U 7}_/:-% A

= 3}8FS-(Chemical reaction) o ¢l 2A3FAl =™, microbalanceo] &) 144 o
= ST TGA 93 A7-2% 345 ol &al] 2erste] & da 44 37 &
of E97Istll A el Ass #ET g dom Az dehgAd H Y 4oy A
THAES] e 2 24 WS 55 & 5 Atk Eg Mass spectrometer(MS) 9 A4 ¥ of
TGAA 7}/\7} HASHH MSZ FY=o] o]2std § Mass spectrume &3l dHS

AFHEA7|(TGA)E 29128 METTLER TOLEDOA}S] A

Azret Agagn|= [29 3-8loll YERSITE AF A 71(TGA)E Furmnace(7FE =), A

AR 255 543 F Adx TGA sensorz é?l 2] module¥} (-28~150) €2
1

(@) TGA (b) Mass spectrometer(Pfeiffer vacuum)
[O8 3-8] ASFHEMT|(TGA, Thermo gravimetric analysis)
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oF
o

71(TGA) At

b
<)
~
B~g 2 EE S
< /2w Zd|ln S
+ Clo |
ol
M(_\=
5
c |5
ok 2|2 g
F oo P 2E S
o < | 0
n__ﬂm_u_J_A.o.__A._omcv
50 KIr S| Qe
oy e g
i || | £ E
- | © | | ®©
el
@]

o

Alumina(Aluminum oxide) A2 <] 7§+

3-9>¢} o] A g &7|=

ot <&

9|

&

&+

A4 10 C/min®] SL%5%= 50 ~ 900 T 2=HA A AN B dTHFE

Pan

Open pan
(Alumina X Z&)

oF
30
B

(50 ~ 900) °C

4ar
<lo

10 °C/min

£917]

air

TEMAZ

A

SEEx-

2) 7t

bl AHE-E 7}

5

%

7

AARC) = @& A2 9=r9] THT(Thermal Hazard Technology)AFell Al A

3

2

=4 4% g ddAA

1= [22% 3-91el vehliich

A (ARC)

A3l self heating rate, TMR(Time

=2 o
=

Lo w

o}

2 10 mlolw A

to Maximum Rate)

wel o)

Heat-Wait-Seeko] ™,

Titanium % t}

Hastelloy,

]
qe

A

0.01 C/min %=+ 0.02 C/minE

p
.

detection sensitivity

,38,



AFFS < 3-10>9] VERRITE v d g A oA dojA = BRE A ZELS hombe d&
2l (thermal inertia) S w3 st7] 95ke] phi factorE AF&ate] BA oz o s} 2] (3-1)
7} 2 (3-2)ol 9J&te] phi factore} HEF2EE T F ok

&= M"C/pr_‘_ﬂ{oell'clp,cell 1 Maezz'c,/p,mzz (3-1)
M,.:-c, M:-c,
T; = T, + &AT, (3-2)
<E 3-10> /IS A (ARC)2l Arek
s =2 Spec.
2= He (0 ~ 600) °C
ot o (0 ~ 200) bar
Sensitivity 0.002 °C/min exotherm onset detection
Adiabatic tracking 20 °C/min
Bomb £2F 10 ml
Control mode heat-wait-seek
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@8R e HESEIFEA(ARCOE o838kl TEMAZ, TMA, TDMAS,
TiCL,el derd4d AdS 33tk TEMAZE 37 2 Aawg7]dA ddd A9
< AAskaiH, TMA, TDMAS, TiCLe= Ad¥st & A 59 545 st daEs]7]
ARt A HES T

Y bombE 7FHEEEGFA(ARC) A &2
gt -, <3 3-11>3 o] 30 ~ 450 T >%=H9], Heat-Wait-Seek®] +Hd2=, 0.02 C
/min®] 2% Detection Sensitivity, 5 C2] Heat step temperature, 15 min® wait timedm

= =2
2 ME&EAPANROY AY2AL AAstel 49S AN

<E 3-11> M ST UH (ARC) AE =

e uy =2
Experimental material TEMAZ, TMA, TDMAS, TiCl,4
Bomb material Hastelloy (10 ml)
Temperature range (30 ~ 450) °C
Operation mode heat - wait - seek
Heat step temperature 5°C
Thermal detection sensitivity 0.02 °C/min
Wait time 15 min
. N, (TEMAZ, TMA, TDMAS, TiCly)
Experimental atmosphere .
air (TEMAZ)
sample mass (08 ~ 5 g
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Iv. Z3 3 o%

1. TEMAZS| &HQtd/d

TEMAZSl €44 B7be A2R97ls 3719907 F 2deln Sastdt 44
Bl e] A AAFALBADSOIS 7154 ELBAAROE AHEahglon,
F71 8971049 debAA e AAFALBADSC), BEFEHTCA), 545D %
(ARC)Z AHEste] Ralew 5o 94 9u4e 49502 2A5

1) A2E97194 TEMAZS E4AA

TEMAZSH 8718 HFo] TAstA] s dirw HAg vrx Qo WA high
pressure pan®l TEMAZE 2 mg F93dta, AAFAFD ZFA(DSC)E AHE3Fe] (50 ~ 300)
Col 2ERSIeA TEMAZS] EebgAel wstel A3t daks (79 4-119 <& 4-1>
of vehh itk

_>|~]_1‘
N

mW{ TEMAZ DSC curve, closed pan
Integral 543,95 mJ
normalized 134.64 Jg~-1

2] Onset 245.60 °C
Peak 267.49 °C
Left Limit 214.69 °C

1 Right Limit 291.75°C

-3

40 60 80 100 120 140 160 180 200 220 240 260 280 °C

(28 4-1] 2aE2217|0M TEMAZS| DSC A& & nt

,41,



<E 4-1> H2E297|0llA TEMAZS| DSC ¥ Zzf

THIfA 2= QiHE HEWARE ZCfEE2E ZE
(Onset) (Extrapolated Onset) (Peak) (Enthalpy)
215 °C 246 °C 267 °C 135 J/g

(28 4-1]7} <F 4-1>oA & 4 Ad5o] &7 59 9k 9ozt Alstukg-o] ¢l Ay
o)A TEMAZ®] 2 7)A& % (Onset temperature)= 215 C& UERTh A7

ol% Aujrduz 267 ColA UEhton welwre of 135 Jgow ZAH) u
oo TEMAZS Halo ote] @ralst= Hoz Alawt).

TEMAZS} #7119 Aol §l=% Hastelloy A2 bombEs A2z XA (purge)dt
83 o] TEMAZ 499 g(¢F 5 m)E 242 HA (purge)3+ bombol 8k (30 ~
00) Co] 2:=R9folA SALFAR] 7HEEEAYAARC) ©]8-3ke] TEMAZS] AH
of st A3 AaE [29 4-2] ~ [Z¥ 4-6]3 <E 4-2>¢] YepfATh

o

SN

4

=

o,
O

400 200

w— Temperature L 180
350 4 | e pressure

I 160

- 140

F 120

- 100

Temperature (C)
Pressure (bar)

0 u T " T T T T 0
0 200 400 600 800 1000 1200 1400 1600

Time (min)

[28 4-2] 2aEf17|0Me Azt ato] mE TEMAZS| 22X

sk
e
]
rII
_}?L

,42,



400 200
w—— Temperature
— Prassure
350 -
- 150
o
" am -
g
g - 100
a
£ 250
11}
|_.
r 50
200 ~
150 : ' T T T 0
900 1000 1100 1200 1300 1400 1500
Time (min)

[28 4-3] TEMAZS| ZEFZtollA Alztoll i}

i

200

Pressure (bar)

2 o o HalEAEST)

180 - — Pressure

160 -

140

120

100

80 4

Pressure (bar)

60 4

0 ' . 7 T T T T

o] 50 100 180 200 250 300 350 400

Temperature ('C)

[328 4-4] 22ER7(0lAM TEMAZS| 24 3to| wE efe{Hs;
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b

EE|

ol
1o
oH
o
10
H

250 180
—— temperature rate L 180
—— Pressure rate
200 - - 140
= z
E - 120 -2
O £
;’ 150 L 100 g
B 2
1] -8 @&
= o
E 0] Lo §
o [}
£ &
8 - 40
50 4
- 20
-0
0 T T T T
150 200 250 300 350 400
Temperature (C)
[38 4-5] TEMAZS| 2770 2o mE 2 F o4y MASST(FAEHT])
Raw Data of Time to Max Rate
60
Tl 0 o n L
yn[mcr lq”u"ge
20 p‘-‘: Ay,
00
280
2
2 260
| g 740 I
‘ -
200 by \’:\L%-.
- e
.01 .02 01 02 1 2 10 2 19 300
ﬂmohMulem_lr!D
(28 4-6] 222970 TEMAZS TMRZI 2z efe| A
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<E 4-2> Z2E97|0AM TEMAZS| ARC HEZmt 09f

T = Atk
ZHINA2E (O 175
HER2E (O 372
THEYS2E (0 197
2 MS5EE (°C/min) 232 at 345 °C
X ESAE (ban) > 174
XS (bar/min) > 152 at 300 °C over
YA 2 E0M2] EE (bar) 25
TMR(min) at 180, 200, 220, 240, 260 °C 300, 50, 12, 4, 2

[1%] 4-2]= 30 ~ 400 Co AFx7A AlZte] w& TEAMZ7} 7€ bomb® &
T 9 gEustE Yebd adolw, (19 4-3]12 TEAMZO| HE7tellA]l Alte] wE
bomb®] =% 9 StEWstE ekl adelvh [29 4-2] [L¥ 4-3], <3 4-2>°A &
T Axel ¥ Y Gkl ok Abspkgo] fl= Aol A o] TEMAZS HAAIS =
= 175 CT& Yetwth WA ol HAFLhe 312 T2 SA4HY dddsL 2}
197 CTZ yehytth &3 bombe] E44S 183 phi factor(14)S 488 A$ HEFLw

T 450 TR BAFH M

_.Vii-ﬂ

(19 441 APz 2277 30 ~ 400 Colld %o wE bombe ¢4+
Uebd "otk [29 4-4]9F <& 4-2>°4 B 5 %ol TEMAZS WHMNAI 2% 175
CollA 2] bomb WF-te> oF 25 bar(Ad$hH = Ve ow, o] 180 T2k 200 CellA] <]
otel e ok 6 bars} 30 bar® VEFTH HEHEL 300 T H2olA 174 bar® 24 Q)
- tEgre = 300 T o] Fo
Zo] YA Ao B w) AAHCZE 174 bar oo ¢o] AT F4 e

1H % phi factor(14)E A8 45 HSUH= oF 250 bar®
Aozt [17 4414 & F A%e] M T A2 TEMAZS TAMAILE o
wafloll ofet FalrtaE 2k

4 2

ol
s
L)
o,
il
i)
ol
ox
ofv
e
.,
rlr
>

i12d
o
i)
‘r
%
1o
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(719 4-5]= TEAMZO] T3t 2Eo] me 2% 9 948 doH=s debd 1
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