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Development of Air-floating Conveyor System for FPD
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Abstract The CRT(Cathode Ray Tube) displays have been substituted for FPDs(Flat Panel Displays) such as
LCD(Liquid Crystal Display) and PDP(Plasma Display Panel} because they have a convex surface, large volume
and heavy weight. The productivity of FPDs is greatly dependent on the area of thin glass panel with 0.6~
0.8mm thickness because FPDs are manufactured by cutting a large-scaled thin glass panel with patterns to the
required product dimensions. So FPD's industries are trying to increase the area of thin glass panel.

Through FEM(Finite Element Method) analysis and fluid analysis, we developed an non-contact and air-floating
conveyor system which consists of transport-module, distributer, horizontal/vertical changer and controller for the
7th generation glass panel (2,200mm in width, 1,870mm in length and 0.7mm in thickness). The design
technology developed in this study can be effectively applied to a conveyor system for a larger-scaled thin glass
panel.

Key Words : Z&jAuhdl(glass panel), FPD(Flat Panel Display), Y]%Z(non-contact), +7]5 AN air-floating),
LCD(Liquid crystal display), -&%&§4l(fluid analysis), ©]<A]AE(conveyor system)

1. A"E 7Hté_]' 76‘%]5:— "Pé]’o] c!ﬁ}'E]—?— 9»1‘:]'
ok Fetae] dEsie F5 IA"TY, BUE 5

) 9] LCD(Liquid Crystal Display)AJAF wke  LCDARY A= 9] qo] HBE2 A MHE 93t =
A glolH(Wafer) Alx 9 7FBARS FEeR st 7REY AAo] vdo] A Fsfd Aor FiEnh
=]

A, kow &<l 4209 FetA(Glass) L olH 71E8] FHAIE(Cassetie)F 412 LHH Ao Fehs
o] iz} wbd 3 Ao AT glo] Ve d 4] & AFSHA ojFdrlellE 71E Aol Skl Hig|
Ae Adsh] AF Aol wgo] AstEx Yk B2 AAME ERE 5 Hof FEAE 29 ¢

ol2igt #AQ] A1) Fx3le] LCD AFL Witk  27F Ak B FEAE TREshe Sl /el 74 3%
Jolgt & 4= 9l LCD € fol 5o 2d ughes o AME u vtk 7MY BN SHAE EddertEe
o ARl Wash AFep|&T ol P AFAN ] oleAuI WEE opISHAl ol Fene] 2G =T

B =22 AGA7Ie/IEAd e AR FREAS

Tl Wyt 2y agetuciig) e B LAt B S G R s )
"RAIAR: e A (tjlho@tu.ackr)
A5e 0813 109 7Y 2279 099 019 139 AR 08 0149 16%

39



AR | 2 et 3= R A|10E A|lZ, 2009

gL AXA dok olgst BAEES Bgsh] $ste
T FeA] EFE FVN1EANA olFshe Wlo] 2
B gk, 7)E9| FHAERFA 0| vlEl] FetAREel 2
& EoF 5 on ks Jhpolx A& otk
23tEl ERAF7)HA) ol B AEE ] YEte] F

AF Wl N ] Sekne) ol54n) Aol 37155, 2
gkao] H7)9) BhFo| wet HHSPE FHE T
93t A7, A T RAA] AT BREHE
o] o £4517] 943t A7, Zo1RAF Alad )
2 A7 5 o thokst ATt Zas] ARFT Q)
=

@A FPD(Flat Panel Display)itd] &u]e] $¢jolEr
7F 80%0) 4ol L B3| URof st BT} 95%0]
‘o2 FPDAI 9] AT HRiSte] 9] 7]&0)
A Eeigle Agolr] tRe] BaslET )
of Aol AAlsich olo] & AolAle W B4
ol-g 9lat ol 44, MR, W AR, A
SIEE Foz T BT84 WS LAY

S Aurated Hgshsict

il

_m

2,

OH

ERES

Y

by

of>

NAE 7Hr

B R oA AT 51
Z|(Horizontal/Vertical ~ transport  Module),
(Distributer), 5B/ HAF  ¥HEAR|(Horizontal/Vertical
Changen), AlojA|28l o2 TALT. AA] A2de]
2o trgel 29 13} g,

3,:%3/7:1 }\]- o]_/,\_zP
=i

(a) D) ©

@ (e) (f)

(33 1] FPD u|HE ol duo]olN g
@, OFAE, ()rFolFAA, (AAIIEFAA,
@S, OFFIBA HEEH]

B opgel @A AsEe A FeA2200
mmx1,870mm)2) A4 L mAsel B sl
AR AR

2.1 O|&EX|

ZupA9] A7t wdate] d@stEo) et St E
Ag-8}0] FAB(Fabrication)Z go] B4 0|5 thro] A
{3}7] | Bol Zu}A o] 88X (Division Line)2 ZefA
9] AMgE R FHD] Fadt Hio] Hrl & FHUAE
= o o] BT =dstd Setae eg9xv

AETL go] FAEo] LS e =Y = AUt
FEpaet B Ayt 7S ShEel & AEH
AT FEAE AN 5= SRR aHt

AATEE BE-EY I FAY, Uk, E2H
(Air-floating Bar) 9, Blcheo] o] ©iH A Az} o3
AAMo T TS SEHAL £33 A}, Fetadt e
£9} 7H=0] 3mm¥ o] K} 2mmPun] S0 2HE-5)

= gl o %AE A VebdE EjIste] 2 Ao
M Fekag] F715A) B EH] =017t 0.2-2mm
Apolg gx|ste] ehg el olgg T

ol Hgske] AMgRITE 2 A Oﬂfﬂ 285 7*11EH
Seps ol A A oF SWhE AT Sl 4
Ado] 2gAE 2,220mm % 1,870mm x 0.7mmo]u] =
- 7-8Kg A =olt). THId) ZRAEY S=AE 4 &
ol @A she] Aol ofgt A-HE AT At
oF 1,400mmAER ZehA7} A3 AR 7)Aol whay]
gg x~]?é] _,—_7_,3:]0].0:] :]_a zg} 71—0] :La]./\a H];Hi
o AT £ Q= ERYWE 4= AXEI9Rt
A4S saste] 9] Ao} 9XE T

(O’ 2] HA3d

S0l A



FPDE 37157 oladHjolo] Al&8 g

_ fiel el 29 2o Ja}u

2134mm§ 2{7\1011 AU
meollﬂc’ﬂ '5017}Ei T3
o} o]t A dnto) whet oo 1%3 33 22 AA

= ARtk

E2 ARl A4 TEY
9 45k o] AH A
S u}of& CECIEE P RS

olgjat Mx|e] XL TatA 249 TRsAo] Q=
Aom werdol 39 UHAE HAS Foto] LAl
uredstol oleldr BAIMS Bl RSN AT

28 59} ol mBelA Lok 58 2BFEOE A
o] uheizb Yelox) oAt el F 2B Ee
2 Qlstol uehy IHeIA E T2 ol 28450l 4
A¥lo] hetRe SRS} A el Fed £F
Zog Sk A% B 4 AUk 919 Aol wet A
RZo| Ao} shsio] AvE UXsto] 1 63 2 Y
EEEEEEES U

%ﬂi 7He Y] mgAo] oSN EY 2
2S- Bagt FApoldgvle
3} oF goeZte 2 FAETh AAlolRARE o)
fR|of 22 A3 @] Ueh=t olsa] Ay

A

AR

O O

e Fol Fekesl S Lo qgols
%o £
A%

O

| ohiet 4ol S1uge] ofet Fode 290
| 43} H(Bowing)@ o] L}EMUE o)t
T 02 e Skt 5, 71 ollse] Exgut
(F5)e] A& AR Z2"ulF)9 AL Zgsial Q)
o] A4 ERGUFS| AU I 4 E2t
(Fo) e 2o aAle] Aetre] AYe 3
=3t —‘C;H/Ho] Fa3he o 4= 9tk

2] A5E F7MITINA 4 St di
Zagule olgugo 37 AR o ohgel 1
H7ak o] Sl Ho) AFFE 0424mm= S A=
gick. ol eI ammojie] Sol7tE vkt
& et o 5 9ok



AR ST =R A107 H1S, 2009

™ © WiR gAYl el sof 3ot HZEs} Al
2 o]Foix)x) gk @Abo] Vehuir.

B
PRt

(22 71 F#ste AAlols s

(28 9] W¥EaANol teh 42t

oA MEEUAE AAN $J5te] hFT Flo]
7okl e YAskgm 7)ol ool Hape A
MRS Yxste] WakHHo] U} SolstEg SHc.
39 102 HNAUES vigoz At AA Bl

(38 8] AAtelddx) AAE

19 82 47le) siaTe] oAjstel Ake ALl
7)) AAFOIT). BAolEe] A9 $Hol4T h
A shel BAul 59 o, 7HERHY BAE Yo
2 5 gt A s gteh?

2.2 HiEEX| [23 10] MRS AAT AAE

HERAE ol HolA EFY 552 st W
o] Mgho] "ash FEo st olEE BEHY &
i, 23e St=F FAEE FRoltk 7B oR A4
+ U olF LT vHRE Feok 249 Wik
ol dEol FAl vHE F 7HA Feiz AL 2
g0 AAHAE nefdt iEgRE AT HzE 7]
5 & Al T 5 lolof ahe Fekro] grrrat
sk E2lol A& ook stz ¥& o)9)o] AA
HE o)A F71¢] RgziTo] FAElojo} gt wjFARA]
o} shRolA FEtAAA O F717F FFEW 1Y 991 7

AR FEkso A9, B, WAl Sk I,
54, 372 EA- l Ueht ZetAod o] 99l
o] Eof o] EAINESE Reg Yart ot oet B4
S HasIls] 1 113} Zo] HolegRcA HE
H E2RYE 43t 4719 #AMES sidstath

42



FPDE 37154 old7duolo] A28 7t

2.4 HOA|AH
MCS(Manufacture Control Server)g}il B AH|o]A]
2EL Bk AoAlAE kY] o] 9l Wk A
of TG MCSO] Fa/lsoRt HHY wpAR
yoke A 0 A, AR 2 Aol 4% usud
2ot AAATIL A olof st o) o] Zaps SRR, AHELFET ol glrh MCS AAH 4
7} SEEAY FeAE Balslge o) AREEL e 2  ACS(Air-floating  Conveyor Control  System),
HHES 95t 9 e WR|sly] ¢Jatolc). & Ao TCS(Transport Control System), BCS(Buffering Control
N AEE TAY Zeas olgstel 1 12g) e g SYSemITOR Lpeof thgel % 159t do) 7 R e
2oswHe Belg & AIAELE Factory LANW-S §310] MCSAIATIOR #4

st ZH REQ] 7]eE S

3}
=

h J
=

195
150

40 - e 30 e 40

Drve
Rolier
Aren

36 in (7084 mum x 3985 mm) 15 &

[T28 12] 7M1t Sek29] HE7HsE oAl

et A7d HE e vger I8 133
ol HjAE LFZANE o183 AAFS A8t A
AEE olgsto] A ol$2g] bt FEEde T
SR gotor] AL shArt A H A thet A

< EAEA Ee &+ Uk

B o] A" oA Befzhs, ReREeA) =8
2 olg&n, FAPUE, olSFA R A=l A
HaERA] o) h3l J5B7HE AAS T e & 1
2 Thgh Al gt Aok

43



A1t =24 Al10E A1, 2009

(B 1] AAEY /g2

AE 3= AdEEA | AASEY
Hopz o] 4A] 500 501.9
(x m) A A 300 304.0
Hokzpo o| %A +40 24
Q3 y m) A2 A +20 +6.0
22 2ol 20 218
olF&E
(mfmin) Arpol & 10 11.6
A AU = (mm) *1 0.32
Ft HAIME o1 83te] /7 ol4o] Hokpa
£ 203 EAe A HAA) RANTL B 304.0um,
9] 2 3= £6.0um o4 A] BAZFELL 501.9um,
B0 £2.4imE ANRERE R Y51 A}
F 98 & Ak

A&ste] £=F ZHst
Sk 2035 A% ko] H2 0|44 21.8m/min,
720l Al 11.6m/mino 2 B R X o) ARG ZHS U
e it

Fzo] UL FAAHE AL, T A
Azlem)Atolofl FetAE HER QM o]43lHA] tho]
A2 FAR Y] EAHE 2038] ZH5Hch oy
9] FHghe 0.32mm= B 3A) 9] ALEFEQ +1mm
Ho} Hojdt Y=g Hol1 9ok

= A¥E ddl AAEaxsa
MEMS/NANOE-Z XA Elo A B934T 9l Class100
SUFOIA Fol$uE el IHEE LYslg
ok 2UF Uil £ gl golsAnE dx)stn
AAIE WIRES] A, AAIES Q) £ ul7lsAkE, AlA)
L 753k 37 2A0A 23EY AgE 243
ok A Wyl A 53, vl ¥ ujyis Al 33, v
¥ 330 A4 g 2 WP 0 CFPMo2 Z3E o]
FUE YoMz 78 = gl 238 UEshe AL

AT 4 ATk

4. 28
LCDESAE GO E o|$T 4= Qli= o443, u)
AR, /A WA, AojA A" GO FAE
RS 3RS olA2E FEET) 4NSTS,
CFX 39 §3t8s 34 9 fAI314 2ZEYo|g o
83t5len] oj2|g Autf wet AAES Aldtsign A
A TAshe EAME sty FAsE Aag
& 7ast] A FA AEY 5 ATk olFHF A&

44

g 2 el BHeE A Fekiol 54 48E 4
on] B Aol St Aol we Ay
ST A Tk £ olBALWS THY & UL
ACE Aer}. ol Lol tyst Hojrke Feprol
Aol R0l 0% W FEY B RuLel gl
Hom gy 4 Yk

AR gL sz saedAiskel Ut et
B3t YH/IeS usto] YA LIS 74z,
ob7} 319] LCD A& HE 4 2l Aoz Jdt,

it

L b

S.

0%

23

(1] ey, Eef9, “F717A4 FPD o] x4 k34l
g FPL Abolo] F7IRF AT, FAlEr|4s)
38R, A9EA43, pp.878 ~ 885, 2008.

P, Y, =Ed, £H9, whEA, udE ¥
7 tagdo] olFA N ¥ 1T Hu o
258019 AY 47, hA7|Ass=wd A, Al
32WAISE, pp.451~457, 2008.

A=, 99E 238 olNE =HA, w4,
“LabVIEWE 0|83 LCDE F7]|5RA4boldAbsste]
Nozzle PS40l &g AT, 2007 HE7[AEs
FAsh& R =23, pp.881 7886, 2007.10.

Y HHA, xEd, JEY, 31E A@FE,
“FPD o]FAAES] R sl BEt A, =
HxF8l3)z], A39AUA1E pp.85~92, 2006.

I. H, Moon,

Coefficients for Transportation of Wafers in an Air

2

—

3]

(4]

(5]

"Evaluation of a Propulsion Force
Levitation System", collected papers of The Society

of Air-Conditioning and Refrigerating Engineers of
Korea, Vol.16, No.9, pp.820—828, 2004.

6. L7 Xtz

3 = W &
et #A AAAANEMNTAH R AR
%12_1 = (F)dd A 055-342-1635
a7 H, Tyt
54 2 dgX YrlE2YAzeta
A AL dghA 64 tjlho@tu.ackr
AT 4L AErz 2004.12 ~ 2007.8




FPD& 371573 oldxid|olo] AlA8] 7id

Y Ef Z(Tae-Jung Lho) [(H3#)

o 1984W29: ALY 7)A A A sk
R

* 1986d2%: KAIST AjAbz-sha
(F8HAh

e 1992148Y: KAIST AW7AZE
EIE G RIS

1 o 198624 ~19992%: A}

L 3 AR5 A AT Y)

e vrtERY Aol 2

e 19934 39 A

Mg

<Bizop
Mechatronics, Robotics, FAB AXF£3}, LCDERFYHES A=
3, yrstddn) AE3t 5

45

0| £ Zl(Wook-Jin Lee)

« 20084 29 FEHEE ks
zysgshl (33

* 20084 3Y ~ B : FYYw
irhe 2 YA Bl HAH

<HA ROk
fjxg Ao}, Lx34, Robotics F



