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New Design Approach for the Uniform Temperature
of Precision Hot Plates
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Abstract

In the precision hot plate for wafer processing, uniform temperature of the upper plate is one of
key factors affecting the quality of wafers. The state-of-the-art precision hot plates require temperature
variations less than 10.4°C during heating to 1507, which is difficult to be obtained only by the
improvement of manufacturing techniques alone. In this study, computer aided heat transfer analysis
was carried out to obtain the temperature distribution of the currently used reference hot plate for
200mm wafer. The analysis on the reference model assuming constant heat generation rate and uniform
heating area showed total variation of 0.926°C at 150C. One of the new design approaches based on
the change of heating location together with different heat generation rate resulted in total variation of
0.297°C which is a 68% improvement compared to that of the reference model.
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Table 1 Temperature variation requirements
in precision hot plates

Specification

Heating range 50C~180C

Temperature 50C~120C R < 02T
variation 121C~150TC R < 04T
requirements 151°C ~180°C R < +15C

A Pl 4T BEFOE HdFE HoE
744t ge.

32 B M&
A718 Agrtdde IJ7rd
% Hl-/\g)\]ﬂ}; zlx-l ;(-]6(,]—7].0:1_‘,]_ ul-oaxﬂo]
2 o 28GR HHEES TMEAT
g Aot sojn Azxg HEFL
Aolx 9 &3& Hagslr] HAstd HH Ayt
3tk Agrld whale] A
< PUW=FR & %
EFE 2FFoEy LdA
LEg Aos A
Table 1= @A AH§HI =
£ 239 e ASs AR —% el Zojrt
7HER 259 HAE dF 50T~180T AlolZ
T o, % 150C olstel] g =W HH=
H3l £04C °l3}, 151T o842 15T °l3t=
¢ Ade LxR¥st e 7= 3 ok

B HARFE

—
=

L
R

(hed
g
™
2,
e
o
z
e
)
1A
08‘5

200mm $jo]¥

]

4, @MY

g

op

A sAAME ofmg FX FHAF
S AbEst=itol wet 2y gy
€0 2 dpde stdey 2=
A e Ao} BHA, &4
Azt FEsE Je EHD A z

F(ANSYS Version 5.6)2 ©]435ld 4L
AT 4, 71E 2o g EAg Y
A ste] @ FPo] o] Fojx A e A9
JolAel £ BE 9 #AE Fagen, 3
A ARE AzxGAY 443 A% A}"M v &
ste]l =dd Ao AlzAde % &t

o

) i
do O I 2 Y

o

OJ.; [‘-[UZ_O,
% -L kel
L

|
i
o}

7]
23
3

*nJIO-lHno}.SL'rﬂom

A Mze AT 1527

obge 7tdHe Heg MM Astd T
= FEF EY A R 2E€F 52 Aol
T A2 4A =2a& AAstT old tig WY
< 2AAs O ZRE 4T was)

2
T

41 7|& 2d

411 242
b i@ dxg A Edge 9%
TALAe 7EtstE gAdol Fig 1914 BE ut
o} ol 360% F UAYPLCE o glomg 3
4o} HolAdL ¢ @A 2 A(thermal solid)$
427 HALAE AMESlY WNAREA AT
94 24t siMdE FRIAY. 84T AL
A H4 715 olgatoen, MY ex A
BE7} 1% olsrt HEE a4 29 FES
302 AAsAYG AHE 842 = B w
2} ¢k 3200~34007] AEZ el
BIER g FERY gAdx 9 F9 3%
o tFal 93 d&A dAo] By ua} z}
Ade] g AREET 3w BANAY F7)
oto] tlF EALASsrE dagd, AFAHA A
A dlolgrt elv] W&o}, DB A9 BAAHQL &
& ZA8te Aol Abgsigleh =, dwe e
AAZE Al 22 ERo| S5 3Fo] Hol X
gk 3 FAZE ufg- Z7] W e o]d Wi FIF
< FABIAT ol Zo]l EGAG dlolg g
o2 7t "ol 2= AT o i <kt
O AE Qe = gAAT AT vxE 93 A
2 %3 T A2 FEg
ok 7tEd oRe dF AA =3dL o 10T A
Ha7 )7} Im/s °)3kel A& 73
T ez A3 en,
o)l ot e F 16}&‘5}
ol
o]

ft

o

Table 2= 2 ndgo) AlLd AFd F9 &
BARE B2 YE Aolg. g9714 B2 23
ZAFE AAZRE 25 ¥3d g a2 gE
4 wslatAg, B drdde Age=st o
150C7AA o]BZ of oMY EAX WItE
ulElgl oz B ol FASYY,

412 s 3|
Fig. 29} Fig. 3:& 7|F£2<d] g
MAD 7Es AR Azl g

}E}.

=

o

8 3
X

o o
oo

A



1528 Ll

59 2718 47 vkl Holth Fig. 2914
BE upg Zo] 2 stdReAs e FAL
=7 ARLE o 150Co EREUL o, 4%
AAHoz 150C Y vuA LT 2R
TE Uehla Qoo 2dy &% 893 2
5 FY3r)= A, A 2% ddAe
A F& Aoz yEhgd F¢Ad 227} o
AP WA deid Ae 9d st2Ae g 4
T vz g3 3lejeto Alold Q= T u)
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Table 3 Summary of analysis results

Item| vs. reference model | Temperature
Heating Total variation
Model area heat (T)
Ref. model - - 0.926
a 16% | 0.1% 1 0.738
b 20% | 0.3% 1* 0.910
A c 26% | 0.1% 1 0.761
d 29% | 02% 1 0.628
e 36% | 04% 1 0.720
f 40% | 02% 1 0.707
B a | 28% | | 02% 1 0.619
c a 36% | 13.3% ¢ 0.463
b 28% | | 22.9% 1% 0.297

* | : decrease, 1: increase
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