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55} 41918 Robote] 7134 X153 20000 0@

ITEWT‘" Robot?]

A koA B FALS i —,‘vj_— TR0 010t ST i
T}, Memory chipsr AYAFSH= HE=A| AbglofAl= QlofA= oF € &
o7} AL 433} robot systemolﬁ} ) @A T5f A

Q5= QA7 R el oEskal Stk 58] AulAo] 2
software FOFollA] ml=g, AUt} A, {7 Sl ol FA|AL e,

ol RE=A| AH|A|o] softwares 4= sto] -850 2-8-5h= =
ojth, wehal ZF RiweA| SAav|ollM= olflE S5517] sto] =4k}
£ 5] ledstal FARS skl Qlek Z1e]al #A= Semiconductor
Equipment and Materials International(SEMI)9] #<+3l= 2Fx3}
o] Ao 2-g5}ar Q= Aol
S @AY robot2] o] wHAIA W E o] gkt TLefHE BHEA|
wafer 0] robot AH R 7] Ao robot] HO|FE AwHE It &
HH 0 = roboto]gt 801 19201 #5198 =47} Karel Capek?] 2]
< Rossum's Universal Robotol|A] AF&SE A S 2 robot2] o] H-& A
SR robotarh= ToloflAl fEiE =l 21 oul= U(work)oltt,
@] robot 2] 219] robot FoAE =& Aol AREE 1]
ULk AFE- robot “EEEAte] 7Hsek Z1A el AR R
[38+2]ol 9] =lof qlrt, E3h v=t robotd 2](RIA) oA+ “of 2]

a

B A

T A &5 Y] $I8te] programe] 7Fsgk Z1AA ekl 4
o]

o

o] F &
sl Aol g

5 ‘g‘ rObOt-/] O:]Ei 7]—1] X]‘O‘]_S__ x].Exﬂoi programq] AEHAi
o] 8 4 manipulation T transfer 7]%<S 7}A| 2L Alg)sk 4= 9lom T
. (G)AmARe] disEo|Ak 3t flexible manufacturing systemof|A] #8231 -5 dl= H]|

7} =)oiet, ukshH o] robotS CPU &3-S MCU©| 1l 71 FHofli=
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memory+it oy el ZFE sensor7} 2lE 0] A= {7

AR AE 7HAAL Agleiy] 1 AR =AE fe ¢
QAL AJBHER-R2 ol Al 7 QLA SR & 4 9l
of¢l US| 54 program YHHE AsH 02 UH%
Aetelal wheA| RRte = A Alol Sk 2 Hial
g 3l

W oA REEA] S Aol A } A=
wafer ©|< robot7| &l sl F20f 7]5-& Hu R

“gelsl robot v A EaFl disto] a7l

I. BeN d(2) 3738 3l

2—1 -ZZX(Lithography Process) ZHH]|

(1) Wafer loader

Wafer 0]4-2 beltiAlS FF=3sh (19 1 (b)ye] ¥
T AR o 5T,

@ wafer carrier W2 wafer+= @ send hand arm
of oJaf wEE1 @ 3 slider armol 28] @ pre—
alignment® WHEE 1L pre—alignment©f 4] flat zone
S U501 B feed hand”} =339 % 9] XY stage® o]4

PRE-ALGNMENT
CARRIER ¥ SUDER g
(b) S=H=M

(22! 1) Wafer loader™

17

Robot?2| 7|

srAzsse @O @@ ‘

(b) SZHeM

(32l 2) Reficle liorary loader™

(2) Reticle(mask) loader

Reticle library®] reticle® =392 (reticle stage)=
= Aolnh, FAeAE (L 2 (et 2 @
HH reticle2 @ CYL ¥ CYR arm
W&t @ Y reticled CZL 2 CZR
arm®| CX arm2.& o]FA17It} @ o]44 reticle> SU
armo]| 2Jsto] reticle stageoll AAsHA et ® reticle
HFE-2 SD—-CX—CZL or CZR—CYL or CYRZ HI&Y]
o] reticle library & o171t}

Hleal e
reticle libraryel 4=

o] reticle

2—2 Track ZH]|

(1) Main arm

Wafers 945+~ pincette©|t}.

Main arm 7]5& A"5HH main arm pincetter= X
1, x2, x3&2 4 ¥t} Main arm pincetter= X1, x
2loadinge HMDS, HP, CP, DHP, WEE, Interfaceo]

A waferol| 4] W=t} Spin unit® & loading & 4= §1©
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(A2 3) Track main arm’

™ spin unit: =0 YA Wobk Lot FEE W
2]3tt}t, Main arm pincette &= H-9E fingere} gict,
o finger 9]l wafer’} &2t} Arm pause switchi=
pincette X1, x2, x37} ALKA 07 S2AlojA S7HA S
2 W30 @ n= S HO R switchE w4 753
ZForsict, ¢to] lamp7} QlojA] =o.& Shelo] 743},
CHA] ARG W= switchE §F ¥ =2 armo] W3 9l

t7} gelet,

@244 7s
Y % 752 ASHH operation panel 204 & 2}

Wafer Wk Al 2-9-89F9] unit ©]
=5 AC servo motor”} 3ttt -
5 Fo A= timing belts AR
okof ¢)= motor?] encoder® 9]
s At 2 & Ve Ay
operation panel Zof| A 2 A}s} 1)
o] FAE 7 Fole) 3ty Wafer Bh5 Al st Wk
unit ©%=2 AC servo motorZ} 3ot} L Hofii=
timing belt@} ball screws ARE-3f <o ¢l motor?]
encoder® P12 & A&, 0 = 75 AE5H main
arm®| 2454 6 Solet qhth, Wafer Wkg Al £4§-
block HeF} A5 unit HeFe] 24 o]5-5 stepping
motor gttt Home 1A A A|ARIGRO.2 X[ 27173
Astt) 5 Hof A= timing beltE motor 2]5-o] 3}
= encoder®] oJsliA x& HEITH X & 7eS A

5 operation panel o4 2 A9 o] H2RS
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Wafer@| Hk&1} wafere| XMetst 2|x|1S
Solel = FX|= ch7| E20
XISt U1, process chamber2}
load lock chamber= ZIZ5L20]
Ix[Stct,

X Zo|gt 3}, 3709] arm o2 FAgEo] Qi) & Attt
X 35+ pincette 3, T X 152 pincette 1, sk x

252 pincette 2¢} 3ttt G5 Fol A= 217} stepping
motor, timing beltS AR5} Ul Home sensord}

3l B2l 9% sensoro] o3l A& HESIL

2-3 Etch 23 ZH|

g Ftp of7] FEo s S]] Qlty, Wafer?)
WS wafere] A2l 912E Eels) = dA= 7]
Fro| 9Jx]s}al 9Jal, process chamber?} load lock

chamberw 2ol 127,

(1) Indexer

Cassetted] Sl waferg BFE/HEY] k= 4| o]
t}, TE8500 AH]9 indexert= 2717} 9o, 9=

O indexer #1, @222 indexer #2t} oI}, 5 inch,
6inch, 8inch wafers W53l ™H wafere] A7-& vHy
ofglt}, Cassette ot Q= wafer?] 55 cassette OF
of o] IR0l wafer7} =A] ERIsk= 7|5 7HA] L

3t} ©]7S wafer mapping 715

(2) ¥k robot(Handing Arm)

Indexerol 4] wafer2 Hh&s}o]
Pre alignment® ol A|7]iL, ¥
ZJo] T}l load lockollA] Lo

wafers indexero] HHQ] A7t}

Atmosphens Unit

(22! 4y TES500 systern 2+ module™
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&,

(3 5) 8k robot2] indexer

3 7R} motion arm & o]F-o]#] Qlom 7F7Fo] armS-
motor® g5k} CeramicO® H A3 armS wafer

& AF22 FAENA olF Foll BolAA| a7l 3.

(3) Pre alignment

Indexer2F-¥| ¥h& o U2 wafers W& robot
O g2 HE Hol=] 1l wafer?] 413 UL flat zone
= AREAPE YR Aofle YA R dEe Ade
St} WS roboto| Al wafer”} pre alignment®. = @
A =W, chucko] &eto WA AFO2 wafers Sz
37 Hrk Chucke 304 £2202 3|Mshn g W
#3143 o slider sensor”} wafer edge®] 9X= 7]
olstt}t Wafer7}F 360°8)74S sFalL ., pre alignment

(12l 6) Bt robot2| pre alignment

A, »4

aa L q-‘_.,
o g

(= 7) Bk robotQ] Bk chamber

Pincette Chuck

»

Slider Sensor

(22! 8) Pre alignment unit

19

< wafer®] 41 IXE AKE S1L o Fsfjof dl= ek
1 AgjE AR, T Akl o8l wafers thA] 317
Al713L pincettete 7L ATk o]58HA Htt, Chucko]
ol 2 pincette ¢loll S&E o] pincette waferd] =
4ol chuckoll & & U&=s wafer®] S4E 2A =W
chuck> THA] wafers &2+ sto] &b 7| Hrt, Slider
sensor’/} wafer edges A5 $48l= chuck ¢
wafer®| flat zonee =t} W& robotol A wafer”}
pre alignment®.2 27| =M, chucke] &et2 WAl %
02 waferg G251 Ht}, Chucks 304 222

o2 3)dsh 3 HA 34 EE 1) slider sensor”| wafer

(4) Exit station

A BH wafer”} chamberol A load locks %
3l Lo} Bk robotell AEs7] Aol ¥k chamber®]
roboto] waferS 7}2|al &t} Exit stationo] LA
S chucko] &k A ZF o= wafers A Hrt.
HkE robot(handing arm)©] waferS 7}A|g] 2 w7}%]
waferS #1 7]ohgc), WHS robot©] exit station &2

91 v robot2] AI3H arm 9ol waferS Uel=

o

(5) Load lock chamber

Wafers Bh&oh= 29S gtch, 2704 374714
= A= ek, 2719 &Y (gate door) FollAl
process chamber®]] $J*)gF -3 inner gate doorz}l 3t
t}, Pre armi} Exit station®]] 9*|gF & outer gate
doorz}al otcl. Chamber &9 o= waferE HHEsh=
robot7} ¢lom, o] AL Ay} 2H&EE dhrh 2 |

9] motor® &3} 71979 load lock chamber—

Chuck

(& 9) Exit station unit
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(2! 10) Load lock chambere] SE&

pre arm 9ol wafers %18 process chamber® o4
gttt Z AElQl process chamberE 7] 29 exit
station® ©]&sh= A4S gk, WS chamber=
5 AE Y W Q1o of 7] A Wi @t} Load lock
#1 © waferE pre armol|4] process chamber® ©]53k
t}. Load lock #2 : wafer& process chambero]| 4] exit
station. &% o]&3Hc}

2—4 Ashing 28 ZH|

(1) Ashing 24 AH] 300mme] Av] 34

Load Transfer Process

m“ moduls medule  moduleA
:!TIT N
|
g
module B

(= 11) Ashing &4 2| 300mme| AH|Axcelis At Interga RS)
T BAIZ]

(2) Ashing 3% #H] 300mm2] module ¥ 4 %

oqg

O EFEM(Equipment Front End Module)

EFEM+= cassetteol] Sl+= wafers 574 moduled] ¥
o= A 9] 3 interface module®|t}, Load port
+ FOUP(Front Opening Universal Pod) 300mm2]
wafer cassette?} AJZIshH k. Carrier door opener
= FOUPE A52 & opendtt), Mini environment
& HEPA filter module®} ionizer7} A= &0 Q1o
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(= 12) EFEM(Equipment Front End Module) &5
(a) FOSB(Front Opening Shipping Box), (o) FOUP(Front Opening
Universal Pod)

(I8 14) EFEM RHTt MH 714

particle @& 4= 3k} E door interlock = door”}
open & wf AH|7} HEES Sl PR o},

@ LM(Load Module)

EFEM= &4 th7| /e o™, load lock=> %153t
7192 WHEekal TMYF 57 chamber &= &4 %

& FAAAI, Slot valver 7t X% chamber&52
isolation A]7]+= valve©|t}, Load locko]A4+= EFEMO]|
50121 FOUP ¢toll wafer+= th71} Aelell 2lom, 54

1 of
o ox 4

Atmesphere Atm or Vacuum Vacuum

Loadlock
Chamber

Process
Chamber

Transfer
Chamber

Slot Valve

(A= 15) Zt module ' 2121 Atef
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EFEM Side TM Side

(2l 19) Process module

2 TAR 24T 4= 9i= valveolth,

@ TM(Transfer Module)

Load lock-> #1% chamber Alo]ofA wafers o<,
H58h= moduleo|th, SAF Zla- QoA Z&lom, %l
5 robot dual arm ©]4}o] multi end effectorsS At
qac}

End effector+= wafer7} A4 g2 FRoju=z
particleo] AT 4= Qlo] O] He}t wafer o)F

chamber7}#] o]&sk= 3pAoA] Tf7|Qoll A ZgAE]  of wafer a1 RFA]o] w9 FQ35ch Sl o8l wafer

(= 17) Transfer module LS

2 5°7h= 3§ chambere]t}, 5 19 St type, W7ol
Load lockell g2t o] Q= part End effector= wafer7} Xl gt Al A& ©183k= type, gripper
o= convection gauge® T7|Y  EEO|DZ particle0| St 4 Qo] = o831 flip typeo] th L
e A A 24 7)o H"'QI ATt wafer OIS S0l wafer 231 Roughing valve: 1%
1 slot valve : 922] ztol7} & DZGHO0| Ui SK3ICt. chamber®} Roughing line Ato]e]|
chamber 7o isolation(th7] ¢k AAE linel & FeExE F4dt
& ) AAIEk Roughing line oflAl= th7]SkolA A o8 FofFe St o]t
P~QE TH57] 913t pumping line®| x| %]o] Qit}, @ PM(Process Module)

Roughing valver= #1%- chamber®?} Roughing line A} Wafer’} 213 AYE©] chamber ol 5017} plasma®}
olo] AAH lineo|t}, 2 stage vent valve=ventingS  HFSal= 37H0 & o] 3lo A= 22} A17F doping 59

sfel# F7go] Yoli= moduleo|tt,
. 2Y9] robot At 5%
3—1 1t7 M7l robot AIZ} 2txe

20134 robot AR 14799 § Lol 7Ql Ay
29 robot AlAo] 2012W0)= 17.19] $& 40.9% A%

@) 248 robo () 7194 3 5 robo 2 A9, AZE robote AlA| 19] Ao =
(2] 18) Mol am modle ARG F310] S o] WGk} Telal Hopd A% 7
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A 28 N A2 AZS 28
160 uLe 140
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1 ¥ %1
.N ®s a2 i s %3
el .5 2 @
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Fi . ®| 54 51 ae Be M BRZo
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(a2l 20) 244 M|l robot AR T2(S )

Lo} AA| A X}Xl = H]FS HH, AJ24 roboto]
95.1°] $& 64.3%, AT Au| AL robot2 35, 74°] $&
24.1%, 7|21 /ﬂu]#o robot2- 1719 $& 11.6% %
o|tt,

3-2 0|2} robot AIZt Ha!

2025\ 715 A robot | Aol A ApA|Sk= A
2 JNQIAHIAE roboto] 13.5%, A& roboto]
36.5%, A AB|A8- robot-S 25.4%, -8 roboto]
24.1%0|c}, FopH At AAE-S 7l Q1A H] AL robot

0] 17.4%, Az robot®] 7.6%, & AH| A4 robot-
12.3%, v~& robot®] 8.1%°]t},
3-3 MXL robot Al S5k 2 Ao

A AAA SR A28 robot-> AHE 10% o)A Z7}
5 A AR AETt k- A7l 19] Al =4 robot

T A AR F3 ol Ul A4H o

2 shjjE Aow MzlEleh A& robotl] i aF
. cewl
X0 ; )
10 " o T

2000 205 e 20156 20 WSE

(22 21) M7l robot AR F2ef )
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0T 2008 200 2000 20 3 03 M

O 24) A Mz
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S 201TA7IA] 1227w A7 Alow s, Ut
HE2 F=8 97 20134 36,560t Tljste] AlA 1
A= Eehilon, 2017974 AFt 26%0173 A%
& @ oR oSt 1 ol9] ope)FE(n]=, A
U, WA F)= 28,6680, Y- 25,1100, =2
21,307 &2 ArgElct,

3—4 MH|AE robot A|AH S5 2 XoHe]
1A 2013 A AH] 28 robot AP T4 35,79

$, 7ol AB]2A~8 robotS 17.19] § 0]glom 2012¢ =

TF HE AH|IAR-S 4 4%, Q] AH|AR-S 40,2% ~7}
NS Hginh obge] FF 20179 A e AR A

H 282 189,190 §, ZHQl Mu|A8-2 111,89 $?n K
e,
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robot®] 8.8%] $, & robot®
87.6%%= AE Trdh= i%e
a1 ke 901792 9% robot 67.4
o1 §, Field robot> 51.8%1 §,
4 robot2 409] $= o] Eo] £
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T4, AR, =5 robot Aol =LA A o
\ze)
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3-5 MI7ll 50CH robot7 |2} SA1 Zinf

robotAFgell oA 7 Fekelo] & AlA 50TH
robot 71l A 11071 719-& &A%t
A4 AA 719 1170 AF 5 67HAR= A28 robot 7]
¢ ABB, Seiko Epson, KUKA Robotics, Universal
Robotics, Yaskawa Motoman Robotics ©]9, 57]A=
A H] 28 robot 7| ¥10]0t}t AH] A8 robot 7| YL O]
al 32} K28 robot 7|9 Aethon, Intuitive Surgical
27WAF, Software F-oF= Energid TechnologiesA}, 7}
A8 A 9 =1 robot FOF= iRobotAl |%F Fok=
Liquid RoboticsAZ} et 1231 20159 AlGF 414
137 719E A2 27 AR A g 11I7AE &
5] AH)A 9)& robot 719-& Hocoma, Open Bionics,
Ottobock, SynTouch®} mobile AlH]|A~E AR =
Sottbank Robotics, Future Roboto|t}, 181 &Eito]
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= 20173 AE 2= M2
HHI_o._ 189.1% §, 72! MH|AES
111.8 $2 HAUFICE,

Robot2| 7|=1} A|E=SSE

@cee

A= SSI Schaefer, TeunA7} Qlet, whehA] yephdE= 3
SrallEH ml=ro] 637)AF, dito] 127)AF, =Uol 97)AL,
718} 2670 & ml=to] 74 Hho] qlom gk 7] Fh
22937} Future RobotA} 2787} @ik,

V. 2 robot At S8

4—1 117 =LH robot AIE

201349 =t robot A} AJAbFi= 20124 of H]F]
4.1% S7Fek oF 22,2219 olqlet, o714 A YAk
o Zof| 4] A %8 roboto] 16,9589 Yo & A AYAke]
76.4%, 7§Q1 AH|AL roboto] 2,651¢) YOF 11.9%,
robotH-2 9l FLEZo] 9 9230 9107 10%, HE AH|

228 roboto] 3789 Yo & 1 7% 7|=35|e},

4-2 171 MIZL robot A% S&F

2013d =4 robot #-& AH¢]
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20129 o] <5, SekaE W SRS Hof AR 9
giadd
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4-3 117 robotFE U HEE AR S8
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4—4 ZLH robot M E5F

j?lﬂ robot A& 2t A1z} A2 (2009~2013)0]
- 713 5 infra 24, AN, 2 z/‘]olm‘:}tﬂ,

1]2i} #2)(2014~2918)-8- robot7|<:0] WFA} FeeAl
§ - 55 Aol weo] T2 &

Fo] Az, An

< sk

. e A project

R&D cut—down Al®E =9, A

R&DE EaliA 7HEE robot 7]
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% robot A e AIE gkt S 118 A
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CEREE

e =

B =

o]
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e
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Microprocessor/} QWlslE]7] AlAFSE 1980 %=
of AehAQl AF-E- robot®] 5ol wWel o]FolHar
o] WA (Semiconductor) ¥ LCD(Liquid Crystal
Display) 84kl 9lo] A= clean room¥} ~1of] % 7]

=0l A4 7le 9 st Hlew ReA] A2
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RI2x} H|2(2014~2918)2 =
robot7|&Q| WXnl FajAll g - 28

FM[ol 3¢=0{ CIE 20| MIX, MH|A
—E—OI:E robot A._I'%IE
F= Zo|ct,

(H 1) ®Moxt X538 robot 712A412)(2014~018)"

4th k| Folg
- 22¢ Ny the AL project FE
LI robot(2015~2020): OilH|EIE A RAIE 9|6t
M
Z12robot(2015~2019): A H 0{robot ASTHX| 7=
Al 2H(2015)
(o ipJl1=13
gﬁ;jﬂri ~ 0|2DARPA Robotics challenget! 2%l C3/3
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