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ABSTRACT

The design of the glass-carrier was studied using simulations of the temperature distribution of an ITO
deposition inline-sputter process. The temperature distribution was simulated in Heating Chamber 7, and in the
ITO Deposition Chambers 8 and 9. The temperature distribution of the glass sheets was low in both the
lower and upper lines. Moreover, it was observed that the temperature in Chamber 8 significantly affected the
temperature in Chamber 9, and that the latter was hotter. The rear of the chambers were subjected to more
heating than the fronts, so the temperature range at the back was wider. Redesigning the shape of the carrier
made it possible to load more glass sheets on the glass carrier, and to make deposits on the ITO glass at
higher temperature, over a wider area.

Key Words : Temperature Distribution Analysis(2 <& %235l Ad), ITO Deposition(MEHl &F A S &,

Sputtering(AHE{ &), Chamber(F ), Carrier(7H2/01), Phone Glass(FLHE F2l)
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Table 1 Failure rate (%)

line number | 1| 2| 3] 4| 5| 6| 7| 8| 9|10
Transmissivity {1000 0| 0| 0| O| O] 0| O | 50|100
Sheet resistance| 100 70| 60| 40| 50| 45| 50| 70| 100 100

Carrierd] fel#o] 29 =& Ao wet ITO
2 Aol 24 Uehdth Fig 3904 (@& 7l
Z FANA AL3E= Camier?] E=WHolx, (b=
Carrierdl 29 H&= fEloe] $IAE veld Aol
o). 7|& Carrier= 140719 #FE]|HS AL o] 8351
agsta, Al 29 AXE FHAA FE
o ITOE S33h

Table 12 Carrier @8 Fgl#e] EFES YE}
e Aot A1) - 3139, 10Dl frel i
Eo=3 \AAgo] =of ITO S EFo] Hrh

p

A

ol

3.

ITO $2& <12k =¥ 2rixd tg
s ATk AlEHeA ZEIH ANSYS
Release 14.5 & AF&3le] ITO S35 Chamber 7,
Chamber 8, Chamber 9°] 3|8 2=xd] wWg
Chamber W& &% EX 9} Carrier 2% X5 3
A3t th 1ITO S2H8 Al 23 F Adul9 34
ZHo =2 gL 7Y (760torr), Working Gase
Air®} Chamber 9% Airg AAUIRAHEZE AA=

AL AAsAHY. & A 2439 L28 WA
3t sl 2702 AlEFHoAS 5
Chamber®] 39| 2%+ 3|Euwt
Ao Z F3 Chamber= Aire] =}
st WzZtElojR ). Chamber?] =2E A
Structural Steel® Thermal Conductivity 60.5(W
m"-1 CA-1)°|th

Fig. 4= ITO %% Chambers®] E@o|til &
202 UEhd Zlo] A=Zs|Ele|la, Ao g 1
Bl Zlo] 7k2 S]E o], l—?*—‘ﬂ“‘i—v‘?‘—L ITO E}A O]
t}. Chamber 7 ITO =3 Y3 d< 7l
Chamber©| ™ Front®} Rear B 3|El7} A3t
Abol 2+ 2370%2225mm ©]. 18] Chamber 8,
Chamber 9= FY3HAl AAIE 1670*2225mm A}
o]2¢] ITO %32 Chamberol™ -FAlol] F3H3}1A|
U3 = o2 A HTh Chamber 89 ERAlE
A3t 238 wlol= Chamber 9 3J|EI2 A}
4313, Chamber 89 E}MAS T A&3ly & &
Chamber 99| EMAlS AM83}e] 23} Chamber
< 3EE AMg-gt)

g oo
2
Bl
it g
flo oft o

Chamber7 Chamber8  Chamber9

(a) Heater in the rear

i ]

Chamber9 Chamber8 Chamber7

(b) Heater in the front

Fig. 4 Heater layout in the chambers

—94 —



oA, A+, HTh

D = TIACFEEE A, A4, AlE

ha 2o 2 a

=N
ol

4.1 Tt Chamber

Chamber®] U¥HAS L= 2 S Adolr7] 93]
A ITO 5325 Chamber®] Front$} Rear®] ZE 3
Elo] 255 400C & 38to] AlE#H oA &H3ith

Fig. 5% Chamber 72] E@ o]}l (a)= Rear,
(b)= Front ()& Sideol™h. T}o]l=F 3HE #F
o= wudY }HT, AZIHE Heow sz
sl Ao g et (o FrontF-9] 3
B &} Rearf-¢] 3JE|ZPA S YERATH

Fig. 62 Chamber 79 2% EX=Z mesh?

nodes : 683487Y, elements : 3493671 o]t}. 3| E|7}

EAe BEo £5E A9 vEA Uehta
SEl7F Qe detRe] £xE WA dehdt &
3] Chamber 3}52] &7} xR o A U
ehdth AEstl A Camierrt AUrtE X E
e LT

L
(@ (b) (©
Fig. 5 Modeling of chamber 7
T —

398.77
397.45
396.12
394.79
39347
392.14
390.81
38949
388.16 Min

L U

) Boton

Fig. 6 Temperature distribution in the chamber 7

(@ (b (©)
Fig. 7 Modeling of chambers 8/9

.

Fig. 8 Temperature distribution in the Chamber 8/9

Chamber 83} Chamber 9= S U3IA AHAH
ITOS Z%3l= Chambero]”] wl&o| Fig. 79 3
7HA g o2 A5t HT (a)Q! RearFoll= Al
Z3HW A5, (b)) FrontFole $H&olvt
7I23E7F A5 vlojdE FEoE ITO E
Alo] EA g},

Fig. 8¢ Chamber 8/9¢] 2% X+ FrontF9
SIEI7F @& gt 7] Wl 3E7 EAlete F
£ =% A Yeht gFo g X931 it
2EE27F YERETH meshe : 578437W,
: 2655570 o]t}

nodes
elements

4.2 Carer 2|2l

Carrier’} 2ol 2lE wel 25 3
3 B9kt Fig. 9% ITO 204 Chamber 9
o] £xwsle] WE Carrier’t AU/} line WOl
Hh= 2Ry E Yehd Holth

Table 2= Fig. 99 2t A9 3|E Y =%
< Yepd Z12E mesh? 29022774,

f
i

>

nodes

— 95 —



Uz‘:",
I
flo

= x| A7 A AHdH e A - d=TAVFEEE A, A4, AlE

BRLET M
W7
e
{ a1

@

15051
LHLZT M

Fig. 9 Temperature distribution in the camier line

Table 2 Temperature condition
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