1656598
‘I‘ED (19)‘1’—4*@&%%%%%
a V (2)FHRAEZNER ADEEHH  TWI6S56598 B

Intellectual

pileas @5)2%8 : ¢ ERE 108(2019) 4 04 A 11 &

Office

(21)F % £ 55 © 106132888 (22)¥3% 8 ¢ FHERE 103(2014) £ 06 A 30 B
(5D)Int. CL. : HOIL21/683 (2006.01)
(30)4E A4 © 2013/08/15 £H 61/866,379
(TDHHHA 2B ER MR A R 3 (£ B) APPLIED MATERIALS, INC.  (US)
£

(72)35 88 A : B 48445 % ;2 BEHDJAT.MEHRAN (US) ; #u4% & #4545 4% @ HUNTER,AARON
MUIR (US) ; & &% % % %M RANISH,JOSEPH M. (US) ; B# 2 L
TAM,NORMAN L. (US) : # b B2 45 3% TOBIN,JEFFREY (US) ; % #-F LLJIPING
(US) ; # B %;T TRAN,MARTIN (US)

(THREAN 2HF S BEF

(56) %4 Xk
US  6395363B1 US  7378618B1

Us 7704327R2
FEANE CHRLE
PHEAGEAS 208 0 BAHK:S  #£2WE

(54) % 4%

AP RE T R

SUPPORT CYLINDER FOR THERMAL PROCESSING CHAMBER
SN %

AEABEHE A —RGHNANBRRE T XHEAE - £ ETHEMT > XFAEOHLR
ARE A @AM LA BNRENER  EVYRVEIROEREAL RIEM R AL P IRA B LU AL
ERRER - A FEAR LA BRERS RBIBAHE F T8 R ARL) BB ARAG ISR D BB AR &
Bt (mismatch) > AR KRETERSGH AR TAHORES - E—BAFTHO P > RAERLGRZBMH
BeRELEAALERR AL EABRE HMH

Embodiments of the disclosure generally relate to a support cylinder used in a thermal process chamber.
In one embodiment, the support cylinder comprises a ring body having an inner peripheral surface and an
outer peripheral surface, wherein the ring body comprises an opaque quartz glass material and wherein the
ring body is coated with an optical transparent layer. The optical transparent layer has a coefficient of thermal
expansion that is substantially matched or similar to the opaque quartz glass material to reduce thermal
expansion mismatch that may cause thermal stress under high thermal loads. In one example, the opaque
quartz glass material is synthetic black quartz and the optical transparent layer comprises a clear fused quartz

material.
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Embodiments of the disclosure generally relate to a support cylinder used in a thermal
process chamber. In one embodiment, the support cylinder comprises a ring body
having an inner peripheral surface and an outer peripheral surface, wherein the ring
body comprises an opaque quartz glass material and wherein the ring body is coated
with an optical transparent layer. The optical transparent layer has a coefficient of
thermal expansion that is substantially matched or similar to the opaque quartz glass
material to reduce thermal expansion mismatch that may cause thermal stress under
high thermal loads. In one example, the opaque quartz glass material is synthetic black
quartz and the optical transparent layer comprises a clear fused quartz material.

P1-20250.1 F1HGHED



1656598

[(fEEEE] % ( 2A ) [H -
QR P S L LD
200 =% B

202 WA RE

204 SN R ME

[ b2

-
i
AR

P1-20250.1 F2HGWHER



1656598

[ %175 ]

— T 5

(A=

—
Bl —

A S e

BA 5 —

E/\\\%%m%%%ﬁ%@
& K& E—

ELELEEEE Vil EED

—ERR A RO Y EEE  GE
 HEIBAAH-—NAEAXRE
R

2 %W %N A R E S 6 E R

AN AR E R
B EEHESEZNERRE - & W FE s E
R IRy

— i ZBE—WMEF—F -y —F & o
—FHE T ZE - PHTHEZSE — W o #
WM HPZFE—-mANEZSE 8o UHY

15"28 40— A EMEa&zNELXHE

Eg s

i B 8% 5H BEHE&0.25mm £ &

0O.5mm Yy — P& &

—

ol Bk U MHE R EZE — I 0 8% B i B

H— % — 85

— B S B —F SEHI S 0 %S

CTHB S ERE _RORE B R E SRR

R i 1

(23] W&

E’] BA %

o or DAAH B 5 5z S R | &Y

KIE 1 prit 2 <28 B > H P& E i

15° 247 401y

— A EEZIE KT EF -

FIWE] WEHE

KIE 1 frit 2 < EHE > L& EEH

— R ZEEERE -

F4H] WEHE

PI-20250.1

KIE 1 frit 2 < EHE > HF & EEH

5 1 H (G S5 BOMIEE[E])



1656598

i A B B A Bt e B B Rk e
[3B53H] WeFKHE 1 fral 2 Z#EE&E - Hof
H & o> A A — & B (bump) . — [ &

gi&t

i
|

-

(projection) o

[(F6H] WHEXKHE 5 frit 2 LHEEHE > Hofaz il E
HER  ~Z® - ELTFE - FHEE - NEEPXRZ=ZAFH
— K e

[B73H] WeHFKHE 1 fral 2 Z#EEE - Hof
msm iy -

[£8H] WHEXKHE | ik 2 LHEEHE HEZERER
BER__®EWEREN A E -

[(£9H] WHEXKHE | it 2 LHEEHE > HfzERHK
mEWHG R RAEW -~ BWRALY P K-

[F10H] WHEXKHE 1 k2 X HFEEHE > HPEZER
LL—ZEWHE/R O REE

[(H11EH]  WEFEKME 10 fraf 2 B 5o & &N
R axPlkEzNEER E Az BHEB R QM —
R EEEE -

[F12H] WEFEKE 11 il 2 % B A Hd &5
5 g RO R S b B BRI -

[F13H] WEFEKHE 10 fra 2 B H - H o #ZEH
R axPlkEzNEER E Az BHEB R QM —

*

%

i

A

PI-20250.1 5 2 H (9 A BN EE[E])



1656598

0 UL 2R e

l]]l
Pl
i

[E1478) WHERMHE | Frai > Y EERE Hbzs—

g By %2 B — W B AR (beveled) > K& F — Ui
Wz$s WMoy hBEBE  Z% _Im#y&SE — o sk #
A RZE W ZSE &y hEHEA -

[(F15EH] —HEARN-—RERHEZNLHEBEMLE  GF:

—HEEMNER > ZTZEEERME —FZEH O EK
T EERERES

— N HEFH

—HEFE ZRBEREDESEZANERRE K
— Ry ZMEEEZIEFTEREZANER
| AT AR H R AEE e

— 3~ B W AEA—F 8o —F
THRAAEZSE W EZE oy ZEE— FHEE S
HfZE W& E @ UHEERNZANERTE B —
F-AEEZABREMES > K&ZPE — bl S W
TEA—-F—FK K

— B ko0 8% B U M OB R RSB — U 0 %R
BEA—F &7 —F_HoHEEZSE V&P —
WorBgs e iy ZEEy - FHES o H
TEE I ZE o U EHENZINEREN — %

EF

o R R RSN R E M A

PI-20250.1 5 3 H (I A EOMIHE(E])



1656598

[ 167H]
BAERY
(35173 ]
BAERY
[ 35 181H ]
g B #% B
Bl 55 /Y >
it BY 5% B
[ 197H ]
it BY 5% B
g o
(35207 ]
i B 8% ~F

PI-20250.1

WEEKIE 15 Frilt 2 2 # B> H f &%
15°2 % 40° -

WEEKIE 15 Frilt 2 2 # B> H f &%
15°2 % 40° -

WEEKIE 15 Frilt 2 2 # B> H f &%
— @ RFFER > ZE I H &S W
FoWEZE B RAAEE > R&ZSB
W REBEAE -

WEEKIE 18 At 2 7 # Bl M- H f 8% %

A EALY 0.25mm £4 0.5mm Y —

%

WEEKIE 15 Frilt 2 2 # B> H f &%

HI S EAL O0.5mm iy —&FFE o

5 4 H (I A EOMEE[E])



1656598

106132888

[5%5H

[

520

\\\\\\

P

Q
(o]
W[/ i -
=NyA—
? 9
3 Iz /_/
\\\\\\\ j - % ' S<<:>
) g [ 2 | =
(q]
) [ 8
e S o
= Ve
““““ o= //—E\ LI [ \ _i
_ 8)J7 [ i | : ]
I | <
) u | Coe
- - - = I’A-J: Ill | } ) —
A I | ¢
—8)e év[ |:| | { -
) %
g

FHGTE A0202

M— |

wag
30 —

15 —
14 ||
32

% 1H » 3 3HEAEED

= 1

10



1656598

200 2C
\\ 2B —=— 204 _\)'\

202
C
- \\@ - - - 02
D,
I
W,
|
|
Y ]
2B—=— R I
T
SE2A[E] OBJE]
210 204
212 0 216

= //%x
\ba

0
& 220
208 / N

218

214
206

F2CE

% 2H » E3HEAEED
106132888 FH YR A0202 107:



1656598

200

|
@z

Tz ‘ 218
T \\202

200

302
\ 204 / 216

)
222
N

218
202

402

SRALE]

200

302
k 204 216

2290200\

0070070070020070/070 07007037007 QC

220

218
502

FSHE

% 3H - £ IHGEHEER)
106132388 FHGTE A0202

107302:



1656598 107508 R06 B & EH &R

(cool down ) HIf - Ak > mHE =100 m &K B A
ZEOMEBEFETHNE  HPBE-—HGE20 HHEEN
EHEIMA (a3 ) Bk > M ZBEES3HEE —-BEHE
FITHHBEAANZZEZHAN & B R -

[0022] =AU —@HTEZEFEFIFERIIIE
A el W XEBEMEIOLE  XHEEMHIOMEHEELIONN
AmEe0mmANKE - ZHEEBMHE308 EFFEHEL04HH
el Ry &322 AEE - BE (KRBE-L) 8 0&
32300 A I A AR e G A MREY 0 Bl 34 E o AR AY oL o
34— EHBARE 2 R0 -  B0F > ZHEE-3O
Ay i &6 BT & B WE SR RF (R AY WE 0% B A BE S S B M AT E i AY
&322 HME A e Ay S &322 W R MG B 0 W
SR B A A &322 AR E -

[0023])] M EHAMUNSE —MIGEBE267 K 5 &+
Ol 34 DL — M ERHE A By & B o P E RS B E IR B A
F & 260y BB EM B (tailor ) & 5 AE BY € I
i B ANBBRESZ -—NEBMESRTI0OR
2 —HNEHMsHEI0F R — N2 &8 T 42487
MiZ —HNZHENXBEAEEMFBR A 28 H 1M H
AR L2 Ay & I DL B OIS el AR 12 F RV R B - b
E420 D2 HERE (BREE0 - BB —SLWLHE)
o R o BB RS PEHI B8 44 B UL S O/ 5T 4 0 BY B O 0 R RGP A (R
EFRAEE268) R 2 &K - & E & H I E ) LG E
HmRaEEH A -SHAEEENE KRBT F B LR

PI-20250.1_201808 % S HEHHHE)



1656598

10
12
13
14
15
16
18
20
22
2 4
26
27
28
30
32
34
40
42
44
53

60

5 I B R
5)
R E
[ & 28
= 1% B 1%
Y &%
L
= O B
g
7 25
s

A I

200 3% B
202 NHEFRME
204 SMEF @

PI-20250.1_201808

% 18 H(SEURIE)

10740806 B & EHKR R



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

