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A Prediction Method of Temperature Distribution on the Wafer
in a Rapid Thermal Process System with Multipoint Sensing
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(Yeungtae Shim - Seok-Joo Yi - Byungjo Min - Young-Jo Cho - Hagbae Kim)

Abstract - The uniformity of temperature on a wafer is one of the most important parameters to control the RTP
(Rapid Thermal Process) with proper input signals. Since it is impossible to achieve the uniformity of temperature
without exact estimation of temperature at all points on the wafer, the difficulty of understanding internal dynamics and
structural complexities of the RTP is a primary obstacle to accurately measure the distributed temperatures on the
wafer. Furthermore, it is also hard to accomplish desirable estimation because only few pyrometers have been commonly
available in the general equipments. In the paper, a thermal model based on the chamber geometry of the AST SHS200
RTP system is developed to effectively control the thermal uniformity on the wafer. First of all, the estimation method
of one-point measurement is developed, which is properly extended to the case of multi-point measurements. This
thermal model is validated through certain simulation and experiments. The work can be usefully contributed to building
a run-by-run or a real-time controls of the RTP.

Key Words : RTP(Rapid Thermal Process), Thermal Modeling, Temperature Estimation, Chamber Geometry,
Run-by-Run control
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21 O|XHy H¥ T WHA

A delHAde 25 EX FHE A dioly Wy
g4 (heat flux)& AnAFEAY x y, z $Po=z FF
sech MA AL MxdydzE AHsiE oA BEYE
of o8 g el He=ch

AN L dxdydzZ. )

YAE dN P BEE

( AA L& dxdydz WA ) ( (1)

4
AME F oA &

( A A dxdydze] )
W dlvyA Fotg

Aol WelA " YR Qv wWEel AL
dxdydz AEAA AAE oUAEL 00 Hu #HFHL A
T, el EAbe oA dxdydzE QAME HA @ 58

e AH: Ixdydz®) WE AUA FHEH TA B
ol og ddwe FAol Wt chza gl wAE
Ago] ArjH oz A7) wEo| of wEANE 1AHES 8

Erh ek Az o8 F5¢ € 588§ (rate of heat
flow)& Q. HAtel o3 F53 2558E Q, 2L A

Hro) AL m, AW AEE o, ARAY WAL

ol

wo

c?t H8 Q+Q, = me,BLA H1, m = autydzp,

g Zo] sl2z ()% 22 o] AYHHA It

aq, aq, 3q,
Axdydz( — -—% - —%— - :3(‘12 + Grad) = Axdydzpwcw% (2)

dojsive] dHzgo] dAHctn 7t TE Heoly
8 2%, kE EHU=E, 29X g,,E THAHG HEW
HA WA (radiative energy)2t dt8 x, y, z WIo
29 @& 829 g, gy, ¢.9 VWAL QF Zo| F
o1z,

rlo

Trans. KIEE. Vol. 49D, No. 2, FED. 2000

=_ 0T —— 2T Y
g, =—k I dy k 3y’ q: k 9z (3

a8 )M dxdydz & AABEE ()& tidstd ol
2L @7 =g

i(Ie—‘?l)+*a—(k—a—T‘)+%(Ie—“3§g:)+qmd=pwcw% (4)
ol gl wisld slolHue) EX¥PFHFeo =LA
g 2Y (49 $HE 00 "Hoh £ (DA gejne
FAE A vH ¢ Aomz Foze LEWIE
FAY £ o2z FF (o e oxY dA= WA
A2 AF (5)g o] FojHch

*T T drud
“a + Tyr + == 0 5

o] W, At A g,,E (6)7 Fo] Fojxir
Grad = @ — £, 0T" (6)

o714, e, HolH e WAL E (emissivity), ot 2HT
~Exg AE, e, delHe F4E (absorptivity), 28
L ¢ Yo o|g EALF (radiative power)g 2zt
HH4) RTP Al2¥olM e dutdeos gaa-d2 3z
& o] &3l BAUAE dolHo] APGFc) olF AS
gols Eoo] Mex= WA AP & WX o Y A
g s dAAA WAL A dAbge] ¥hAlE o] A F4E
olat A<l WAl Mo 2 YroxA )

rir

2.2 =ol o3t 14 wWAEY

SHS200MA RTP Al&¥® (AST Elektronik GmbH,
Germany)e 24 ¥ejo) H2d-82 dxE Yo
2 ARSI ZZF 1709 Y=k dlolm el $9) ol
A o HE v1EEy] @l FHML 4ETUIY Y
2 YZrdo RTP v weky o8 71 Fele) 3y
Z7} AHEE 3 9lert SHS200MA RTPelA ALE&H 1 e
ANY Gz 328 FdE o}

olef tigt YA FEEE 29 24 F g Utk

BE LANE
RO /
dia). (% 4= d(0) dlay)

Qg f

Oy 2 Y= gepdieel Ym2iol JSHEY A
Fig. 2 Geometrical arrangement between filament and wafer
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