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Change to Sapphire

zay )

» Sapphire 24%

Physical Properties

Crystal structure

fol= =& & CIO[Ot=E BHE 22 =2 FE(Lift Pin)

24 (RTPSE)

- AHH] pg 2SIO| NF3 B! CF4 7LA BHHOA Azt £ A
(Gas injector, Nozzle, Chamber Window)

TEH| ETCHSS Set20[0|M 2fCZES0| 2O{LEX| &=
OFYE AR M LIE 2 £|20K(Tube, Applicator)

Of CFEXQl oM 2 HHL 78 & S2tX0E k=

Of2(Arcing) 2 A|Asfst0] 2HE2F 274

_— =20

Value

Hexagonal system (rhombohedral)

Unit cell dimension a=4758A | c=12.991A
Density 3.98g/cn
Hardness 9 mohs, 1,525-2,000 knoop
Tensile strength 400Mpa

Flexural strength

2,500~4,000Mpa

Thermal Properties

Thermal conductivity (at 300K)

Value

23.1W/m-k (perpendicular to c-axis) /
25.2 W/m-k (parallel to c-axis)

Specific heat

105 J/kg.K at 91K / 761 J/kg.K at 291K

Thermal coefficient of linear expansion

6.66 x 10¢/K(parallel to optical axis)

(at323K) 5.00 x 10 / K (perpendicular to optical axis)
Melting point 2,050 C
Boiling point 2,980 C
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» 2ff ‘Sapphire’Q17}?

Sapphire=s 2IIEOR LHTL40] 206H, YT, NETHOR HITH TAA My & oLz} (2 Bl 172
n

OfZ2/AH(010 5 ALE ELIE. £|Z M2 R DTS 2004 QuartzS Sapphire2 W27 X510 2&0t1 /o0,
olie 200l 201 (FEOHE|I=2AIi= THAZES| X ZH 22 Sapphire M2 AFOA MA 1915 XZreLiCt,

rers) = A
LiS2t=0r 58 HF (E2k4)0llA 2 B4 B
Plasma Resistance Properties Degree of Corrosion on HF
0.5 20.0%
0 —-.I 0.0% - I - l
1000 ev 2000 ev APPEARANCE CHANGES (mm)  WEIGHT CHANGES (g
M SAPPHIRE M QUARTZ M SAPPHIRE ROD M QUARTZ ROD

Ar+lon Energy]| 1000 ev 2000 ev - Sapphire Rod

. Appearance ® o
Sapphire 0.04 0.11 Changes (mm) 0.5% 16.2%
Quartz 0.13 04 Weight(g)hanges 0.5% 13.3%

Afmtoloje| E2t=0t X{g-d EAHHF) 55 49%0] 12A|7H &2 & HAL XX

(LHZ2t=01d0] F= CHd| 36 O 2<) = AHIfO|0] HAIE 0.5% vs HX HAIR 16.2%

AXE AlZHS H| D

Materials Comparative Data Etch Rate (um/hr)
20

15

10

0 B )
SAPPHIRE QUARTZ SiC Si

08 - www.comatechnology.com




Change to Sapphire

» Change to Sapphire

HOT EDGE RING FLEX 45 INJ, DUAL, FACSEAL, IEP, HNYCMB  NOZZLE, AIN, 1.76L X .14DIA -N
Si —> Sapphire AL20s, Y203 > Sapphire Al20s, AIN -> Sapphire

» Sapphire Tube

2zIy L !

» Sapphire Window
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Nozzle/Injector(Ceramic —> Sapphire)
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Sapphire + Sapphire

I Ultima—x side nozzle, AIN, 1.76L x
.020DIA, 100% flow

Applied Materials (AMAT) Centura AP
Ultima X 300mm HDP-CVD

Al20s, AIN — Sapphire

*Point : S2F1%O0|LH 22|

I INJECTOR TUBE STAR INSERT 1.375

NOVELLUS SPEED HDP—-CVD
Al203 — Sapphire

_ 0 - www.comatechnology.com

I HPQ Injector NOZ, 8x, .055—-45DE
LAM Research 2300 Versys Kiyo
Quartz, Al20s — Sapphire

Quartz + Sapphire

I ENDPOINT, QTZ. W/SAPPHIRE
WINDOW (Top hat, HPQ)

Applied Materials (AMAT) Centura AP
Ultima X 300mm HDP-CVD

Al203, AIN — Sapphire




Change to Sapphire

LAM /INJ, DUAL, FACSEAL, IEP, HNYCMB

AIN

AMAT / Side Nozzle(X|4:%, Q284 H|& T1s)
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AMAT / NOZZLE INSERT DG 1.0 ID X 2.0L 300MM DPS

> BET Xy Ay

AMAT / Top Nozzle HDP AMAT / 300mm HDP AIN 8holes top nozzle Baffle
CVD Ultima NOZZLE

4HOLE 60DEG, BAFFLE
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» 8” Silicon

TEL / Focus Inner Ring TEL / Focus Ring AMAT / Insert Ring

o =

AMAT / Insert Ring TEL / 6" Electrode LAM / Electrode Silicon
+ Graphite Cathode
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Silicon

jnBRAgT I8 ERy n) TER Efy BEw) 5B B 1nf W3

AMAT / Collar Producer
Etch Ring

(Si Electrode) H|

EZ2C
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TEL / Electrode Cell(912)

TEL / Focus Ring

TEL / Thin Inner Cell(738)
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» 12" Silicon
LAM / Hot Edge Ring
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POROUS CERAMIC(CISE M[2Ha)0|2t 7| EQ| SAf b= CHEA| M2t AZAT |52 SE010] AKX ZE 240t
718 7HXA| BHE AZMQYLICE X2 2445 EE, 12 Welks, 122 X|7(KILN FURNITURE), 85X, S8X,
BETR, G S 43 L2l 7| 2= 2N ZHLISH AR =1 U= ATHL|CE

£35] 2|2 UHEX|, LED % CIAS|0] At FEOfofM 2716H= Biah S4of| ME S™E 1gs2 71 X3 24
71E0] 85|10 JELICE ®IOEIEEX= DHAC| LIZE nRlsto] AFZ2HA0| 7H Mot HIE2= 4,
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» 2l ‘Porous Vacuum Chuck’@17}?

- 18s, WEE 7Y 85 Uts

- L/ LZE|0| Cifot EHERE LSS, 22 LIS
- BA/RE2Z AR B0l et 2 1= i3

- HISO0| 2R 0|E, g &E0 X0F 8ot Its
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» 2ff ‘T OLE| 3 =2 X| Porous’@17f?

- X L -> 22 > HF JMEIK|

Film or Glass Porous Ceramic

N

Housing

» Porous Chuck M220¢F

1o

Grinding, Mount, Peeling Chuck,

g L= n
One Stop 573 Dicing &

- T2 QH0|| (2 7| 28/7|2A0|X XH THs SR WE 22AEE SAE, Didng 8
- M7 12 S XHH) QA7 0] ofst HEEAL IS PCB C71S PCB 248, BME
- U5 24U ATt 2) — Wafer EX18, ZAIS

~ N . Back Grinding, ¢14f/910}7|
— mE H Xt FSi0| JH= MHAILI , 7 )

CM-01 CM-02 CM-03 CM-04
2um 40% 15um 40% 23um 40% 60um 38%
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» F0HE|3=2X| Porous M= AFQk

Porous Vacuum Chuck

B AXHE TS (Mpa 30071F)
I|ZAIO|E 2~120um o ni
300 [
25~40%
200 [
B4, 200 i 00
106~ 10°0 " e

Z|CH 227 (500*500)

7IBMOI=(um) - 2
JIB8(%) 40

30
40

> DOE|II=2X] M2 HIE

Wafer EXH2(4” ~12")

(=l =)

Skt

[= 1 =)

Glass/Film
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40

60
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Quartz
QHPHOZ Quartz GlassEt ! 2= 28 A2t S2|= HIHAZM QA8+ EMS 7H7 Q1= AXKQILIC}
UWHEO| iR KO} LIPS 20| Efstn, Hofh TX| MAUEMS 21 lof BHEH|, 525, ofjUX|
ZOROIM Z5A| A1 ASLICE

) 20| 3 =2X|= Quartz Cover RingS HIZSHEL
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Ceramic Plunger
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L 20[L} (Alumina, Al203)

7N B, LIEE, U0, 2g S0| R0p7| 20l 248 HX 25, MEHESE, 274, XSkt AT &

OFLI2 QIH|2| ZZO0[A{0f 0|2 QIA| HEO| 2 MAIEX| I YH0] ZPfefLICt.




X|=3L|O} (Zirconia, ZrOz)

X|2TL|0KZirconia)= Wl M2t2IA(Fine Ceramics)2]
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Etst 4 (Silicon Carbide, SiC)

N
N
N
<R
)
Nl
N
Slm
Ry
R
>
%
"
N

= [0 A=22] - 19



MIHI Bl 21 22 240l
M=z2 AIZS 2IE1 MH ANIZE 2ICotMELICH

Oz asza

[2AF - 27 (39414) ZAEE J10/A| 33LH 32 82-14
Tel. 070-4432-9432
Fax. 054-473-1765
E-mail. cmt@comatechnology.com

[SEFAFRA] (18469) 87| oAl S 7152 602
HHAEE( 32t 9023
Tel.  070-4432-9431
E-mail. jh.kim@comatechnology.com

www.comatechnology.com



