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7 FuH(@R) 825 Am R 7hu| R 7hu| W 2
a7) e37E | J1=%t o NINT X|L|0f A2 easE | =%t e NINT QU%|L|0f Ajti|2
s | 7IEN L] s 1% CERR L]
500,000| - PMMA - % & 500000 TPMIMA T HE
E-Beam Lithography System - T 4nm3 HHEY Al Hr x (& Beam Direct witing) - Positive PR, Negative PR Hr - x (£ Beam Direct witing) - Positive PR, Negative PR
o -xigH g 53 it -xigH g A
- PMMA: HZ - PMMA - H 5
400,000 400,000
£-Beam Lithography System -II 100mZ 1 YL Al He - 300000 £ Beam Direct writing) - Positive PR, Negative PR Hr - 300,000 £ Beam Direct wriing) - Positive PR, Negative PR
o BT o -xEy we D
300,000 Expo - Blank Mask &8 300,000 Expo - Blank Mask & 87
5" Mask of x 2hr of - x 2hr
(Laser Expo_2umO|4}/ Sinch Mask)| Time -Mas ge (Laser Expo_2umO| 44/ Sinch Mask)|  Time - MEH EE
B < B <
S vask . . . - 500000 Bpo | o Blank Mask #1537 o . . - 500000  Expo s Blank Mask 37
(Laser Expo_2umoO|3}/ Sinch Mask)| ~ Time - MY Ee (Laser Expo_2umO|8t/ Sinch Mask)| Time BT
. 500,000 Expo - Blank Mask &8 500,000  Expo - Blank Mask &8
91, 6T O3t Free Size ket 7" Mask of x " 2hr of - x " 2hr
901K, ot Free Size (Laser Expo_2umO| &/ 7inch Mask)|  Time - HEH (Laser Expo_2umO| &/ 7inch Mask)|  Time - HEH e
Laser Lithography System (2456789 inch wafer,
B < 7% B <
mask, etc) T vask . . . - 700000 Bpo | Blank Mask #1537 o . . B 00,000 Expo T Blank Mask 37
(Laser Expo_2umoO|3}/ 7inch Mask)| ~Time - Ml Ee (Laser Expo_2umO|8t/ Tinch Mask)| Time Mgy EE
700,000|  Expo - Blank Mask &8 700,000( Expo - Blank Mask &8
6" Mask o 6h o - 6h
2 u x (Laser Expo_6inch Reticle)| Time " -HEH g d x (Laser Expo_6inch Reticle)| Time " SHEH 8
Direct . . 200000 Bpo | - Wet Process 8| 8E# o . 200000 Bxpo . - Wet Process 8| SE#
Writing x (Laser Expo_lumO| &}/ piece~8inch)| Time " B ETIET x (Laser Expo_lumO| &}/ piece~8inch)| Time " B EE
I-Line Stepper - I SX Reticled| 2|3t 0.4umg L/Sk=@ 8" Wafer of 100,000 x 40,000| of 100,000 X 40,000
PR Track - 1 HMDS S, PR S, 814 AHEEIY 8" Wafer of 100000 x 40,000 of 100000 x 40,000
(Photo) e
EUV-IL PR Track SRtolHg 0|8 FARQl el KT otar of 100000 x 40,000 of 100000 x 40,000
40,000 40,000
P PR EE U Bake 5% I o - X o - Y
R Spin Coater R =2 5 Bake ¥ Al i 30000 (ER Manual Coating) § 30000 (ER Manual Coating)
Pt coate Pt coati All of 30,000 30000 of 30,000 30000
coater coatng ! (Pt_Coating) ! (Pt_Coating)
I-Line Stepper -II 0l Pattern &8 8" Wafer of 100000 x 40,000 of 100000 x 40,000
I-Line Stepper -II O] 4| Pattern €A & 6" Wafer of 100,000 x 40,000| of 100,000 x 40,000]
PR Track -11 OIM3Y PREE U SI4E 8" Wafer o 100000 x 40,000 of 100000 x 40,000
I-Line Stepper IV 014 Pattern 48 8 Wafer of 100000 x 50,000 Back Side Align 1st Patter : 70,000 A7
PR Track -II OlMI3Y PREE I Y E 8" Wafer of 100,000 x 40,000 g
PR Track IV 0|3 PR EXE 8" Wafer of 100,000 x 40,000 s
PR Track -V OIMBY HAR 8" Wafer of 100000 x 40,000 i
120,000 120,000
At Layer Depositi HfO2, A203 #IXtE S454 8" Waf o 100,000 N s 100A 0 - 100,000 . & 100A
omic Layer Deposition = =1 afer 1 Highk Aoy T " Hghkao|
250,000 250,000
. o B s o . c
8" Wafer n X (Gesi sk T | S00A J X Gesiseq)| TN 500A
200,000 200,000
8" Wafe of . L3 5004 o - y & 500A
e t * (Gesi Epitary| T ¢ * (Gesi Epita)| T
UHV-CVD Si, Si-Ge Epi H4
200000) 200000
o - < o - s
8" Wafer n X sistq| T | S00A J X sistq| 500A
150,000,
150,000|
8" Wafer of x S 500A of - x sif - EM S00A
(i Epitaxy) tpitony)
70,000) 1 7IEf 2o CieiAl s HER el R 70,000 1 7IEf 2o CieiAl s HER el R
8" Wafer of - 50,000 ) = 1000A | 2. lum O &0 TN E SHEIRLSt B]8 Holstol of - 50,000 iy e 1000A | 2. 1um O|40j CsA & ErEtAtet B Eolstof
(A, Cr, TaO) o (A, Cr, TaO) o
70,000| 1 7IEt =0 CiolME EER gol R 70,000] 1 7IEt =0 CiolAE EER gol R
8" Wafer of 50,000 i, TN, C'N'Ta) FH S00A | 2.1um O|40j CsAl= BRI H|E ¢o|5t0f of - 50,000 T TN, ON’TE) FH S00A 2. 1um o]0 CishA & EERIet Bl8 Holsto)
Sputter - I BEHSHAL T, Cn) Rk i
100000) 100,000
8" Wafer of - 70,000 Sn | 500A oj - 70000 = S00A
(Ni) (Ni)
60,000 1TESTH[E 87 & 60,000 1TESTHE 87 &
8" Wafer of x Oel ME)  SH | S00A 2.500A 0| AfH|2 H]g X £t of - x ol M) € 500A 2.500A 0|4t AfH|2 B8 Xj 23t
3. User 0|2 ofEtQlS 3 User 0|8 #fEiolg
50000 50,000
8" Wafer of 100000 x S| m oj 100000 x = 1um
Semiconductor (Al Sputten)| (Al Sputten)
- Sputter -II Al T, TiN S5, At5T g
(Thin Film) 40,000 40,000
8 Wafer o 100,000 x N S | 10004 of 100,000 x N Rl 1000A
. (Ti, TiN Sputten)| T ’ (Ti, TiN Sputten)|
400,000 400,000
P 2 PSG Z%, AHE o R = o - =
AP-CVD 1LDE PSG F%, XX 8 Wafer | Lot250f) X 56 Depy| TN | um Lot(250) X #56 epoy| T 1um
150,000 150,000
LP-CVD Si02, Si3N4, Poly-Si F4} 8" Waf o N bR 3,000A ot - y & 3,000A
10258 oly-Si % ater i x (5102 Si3N4 Poly-5i, P-Doped Poly-s)| 1 " x (5102 Si3NPoly-Si, P-Doped Poly-s)| 71
a8 350,000 350,000
JrT— 9 - E g . S000A O[4) A] %741 S . EHEX HE Hol o - E g . S000A OI4) Al %7418 L e HE Hol
Furnace CLE RS Wafer Lot(2sai) x (Thermal Oxidation & Anneal) A 50004 |1 50004 Of ! el ¢ tes gl Lot@soh) X (Thermal Oxidation & Anneal) A 50004 1. 50004 o ! el ¢ tas wel
100,000| 100,000
PECVD -T 1o} TFT #4, H2Astep aia 8 Wafe o 80,000 s it o - 80,000 5 it
SO TIT B8, e By afer § soz sm| T [ M ! oz, sm| T o
50000 50,000
o s o c
8" Wafer i 100000 x Wspatien| T | 1m J 100000 x @ sputien| T 1um
40,000 40,000
Sputter -II Al Ti, TiN S5, RS 7 8" Waf of 100,000 | s 1000A 0 100,000 N & 1000A
putter L tezy ater " x [, TN sputien| 71 " x (T, TiN sputten)| T
30000 30000
g o - o -
8" Wafer H x (pre-Cleaning) U x (Pre-Cleaning)|
50,000| 50,000
PE-CVD -II SiN, SiO2 9ot E & Xp& 7l 8" Wafi of 100,000 . F 5,000A ot 100,000 | & 5,000A
iN, SI02 SHerSa KEnY ater " x (Only siN Depoy| T " x (©Only SiN Depo)| T
120,000)
PE-CVD - N, SI02 HHOLEAH XbE RIS f o} - =; A A
E-CVD - IV SN, SI02 oI A RS TY 8" Wafer i x snson| T 5,000/ 7
Eching 50000 Etching
50,000 _ 10um 1. D} A 10000081/7|%. 10um 1. %1} Al 100,0008/7|E.
Dry Etcher_ICP Metal 3 Aj2te) 7i4] 4 8 Waf o 100000 40000 Thick & o 100000 40,000 IO, SiN, Al Thick &
ry Etcher ] etal 8L M2t A 42 ofer i 50, 5N, A, Gan)| K|/ smin | 2. Standard olslel AlEE F1EEH 2= Hol ! oS! . /smin | 2 Standard ollel AlBE $7H3ul 4= Yol
Time GaN)|_Time
Eiching Eiching
50000 10um 1. 3t Al 1000008/7|. 50000 10um 1 3} A| 1000002/7|E.
3 3 M2 3 o ) 40/ . i ! ! ®
Dry Etcher20nm 20nm 8" Wafer i 100,000 0000 (Oxide, Nitride, Poly-Si) ThT‘Fk & | smin | 2 Standard 0l9le] A|HE Z71B T HE Ho| i 100,000 40000 (Oxide, Nitride, Poly-Si) ”T”Ck &1 /Smin | 2 Standard Oj2jo| AIHE IR HE He|
ime ime
s0000] 2 |3 gum so000] B9 |y oy
Dry Etcher_Oxide - T Oxide Etch 8" Wafer of 100,000 X Thick & of 100,000 x Thick &
(Auto Oxide Dry Etching) /5min (Auto Oxide Dry Etching) /5min
Time Time
Etching Etching
50000 10um 50000 10um
P P o o
Dry Etcher_Poly Si oly Si Etch & Wafer t 100000 * (Auto Poly-Si Dry Etching)| "X & |/ 5min " 100,000 x (Auto Poly-5i Dry Etching)| "X & | smin
Time Time
50000| Ashing 50000 Ashing
PR Asher_FEOL - T FEOL 3742| Tt PR X 9! Etch 8" Wafi of 100,000 Si 0f 100,000 Si
er- 32l I & e ater " x (Auto PR Ashing)| Time min " x (Auto PR Ashing)| Time min
5 Eiching Eiching
Semiconductor 50000 10um 50000 10um
g o o
Eching) Dry Etcher_Metal Metal Etch 8" Wafer i 100000 x (Auto Metal Dry Exching)] K& | smin i 100000 x (Auto Metal Dry Etching)] K& | s
Time Time
PR Asher_FEOL -II Metal Strip, Dust Etch& 8" Waf of 50000 20000 30000 g Tim| s o 50000 20000 30000| Ashing |
e etal Strip, Bust Hd ater ! ’ (Auto PR Ashing)[*""9 1™ ™" g g (Auto PR Ashing)| Time min
150,000 150,000,
o - o -
Al i 100,000 (Organic_Cleaning)| § 100000 (Organic_Cleaning)
Wet Station_Organic B L HHES) Photo = Etching 0|5
All Lot(100K) 80,000 100000 RELEE Lot(100H) 80,000 100000 PELE 1S
o X El o - Y ]
(New Chemical) (New Chemical)
Etching
- 50000 10um 1 3} A] 1000002/71E.
-t P- Metal, M|2t9), E2|0f 44| Az e of A Thi A
Dry-Etcher ICP - II etal, M2te), E210f 24 412t 8" Waer i 100,000 0000 (SI0, SiN, Al, GaN) T‘k& /5min | 2 Standard 0]2/9] AIHE F71E2HH| HE Ho| u
ime
30,000| Ashi
PR Asher for BEOL BEOL 20| T PR M & Etch 8" Wafer oy 50000 20000 M9 smin e
(Auto PR Ashing)|  Time
)8 000 50,000
o - o -
Wafer Lot(1onH) 120000 (SPM,BOE,APM,SC2) Lot(10%h) 120000 (SPM,BOE,APM,SC2)|
6 100000
Wet Station_ Acid APM/DHF/SPM, QDR Lot(100f) 80,000 Lot(100f) - 80,000 (100,000 (DHF)
Wafer (OHF)
4,68 300000 300000
o - o -
Wafer Lot(10%h) 20000 (TMAH, H3PO4, Solvent) totaosh) 250000 (TMAH, H3PO4, Solvent)
Semiconductor 4,68 10,000 10000
Spin Dy M, Wet Etch, B4 3 7% Lot(100 10000 Lot(100} - 10000
(Wet) pin Dryer 1B, Wet fieh, ®e 2 Wafer ot (Spin Dry) eraoth (spin Dry)]
250,000
Wet Station_Pre Clean - 1 SCLA, Hot QDR, AHSZIY 8 Wafer | Lot2saf) - x A (3 8)
(Wafer Pre-Cleaning)
Wet Station_SPM SPM/APM/DHF, A}& %1% 8" Wafer | Lot(250) x 230000 Lot(250) - x 250000
- e (SPM PR Strip) (SPM PR Strip)
250,000 250,000
P g xET g o - o -
Wet Station_Pre Clean I APM, BOE AHE 1% 8 Wafer | Lot(250f) X (Oride Wet Etching) Lot(@soly X (Oxide Wet Etching)
200000 48
Furnace_Low T Anneal N2 Sinter, SOG Curing 8" Wafer Lot(500f) x 2 sinten| A2t 1hr AH|(28)
450000 282 450000 48
F D55 N-type 228 FH2| o} - . o} -
urnace N+ Dopant Anneal = N-type B¢ 252 8" Wafer | Lot(s004) x (Thermal Oxidation & Annea)|  AlZt 6hr Lot(s0nH) X (Thermal Oxidation & Anneal)| |2t e
450,000 450,000
Fu Poly Si - I Poly-Si Z%} 8" Waf Lot(500} - s 4,000A Lot(500} - - & 4,000A
urnace._Poly Si oly-si S afer | Lotsool) x poly-s trevy| 1 ot(s00H) x polys tpupy| 1
450000 282 450000 28
Fi - o] n2EN2 " 0} - of -
urnace_High T Anneal - T Max1250°C2] 2@ g*{2| 8 Wafer | Lot(s00f) X (Thermal Oxidation & Ameah| 17t 6hr Lot(500) X (Thermal Osidation & Amneah| A2+ 6hr
450000 28 450,000 &8
F Dry Oxidation - T AN @ttt 43 8" Waf Lot(500} 6hr Lot(500} - 6hi
urnaceDry Oxidation Hause s afer | Lotsosh) X (Thermal Oxidation & Anneal)| A1+ ’ etsoth * (Thermal Oxidation & Anneal)|  AIZ "
450000 282 450000 48
2 . PP o - o -
urmace_Pyro Oxidation -1 PRI & Waer | Lot(soot) x (Thermal Onidation & Amnea| A1t | O Lot(500H) x (Thermal Oxidation & Anneal)] Azt ehr
50,000( Soak 50,000 Soak
RTP for RTO RTO, 24 YK 2|, High-k FXz2| 8" Waf of 100,000 40,000 2 ot 100,000 40,000 2
or 121, High-k #42| aer § (Non Metal RTP)| ~ Time mn ¢ (Non Metal RTP)| ~Time e
50000 Soak 50000] Soak
g o 4« o
RTP for Silicide i, Co, Ni Silicidation 8" Wafer i 100000 0000 et &1P)| Time | 2™ i 100000 40,000 Metat RTP)| Time 2min
High Current Implanter DEE, ¥ Yoo 42 FY 8" Wafer Lot(130f) x 500000 Dose [SOE +13 Lot(130f) - X 500,000 Dose | SOE+13
(High Dose Implant) (High Dose Implant)
(Diffusion)
50000 50000
HMsE, 22 o2 g8 FY " fe of ), X + of X X +!
Medium Current Implanter S 2 Hole g8 F 8" Wafer W 100,000 x (Medium Dose Implant) Dose [S.0E +12 ] 100,000 x (Medium Dose Implant) Dose | S0E +12
450,000 150,000
Fu Poly Si -IT Dpoly D 8" Waf Lot (500} - s 4,000A Lot (500) - - & 4,000A
urnace_Poly Si poly Depo afer | Lot (s00H) x poly-si trevy| 1 ot (500f) x polys trupy| 1
450000 282 450000 48
f - 2 g o - o -
urnace_High T Anneal -II High Temp Aneal8 8 Wafer | Lot (500) x (Thermal Oridation & Anneah|  A1ZH 6hr Lot (500f) x (Thermal Osidation & Amneah| A2+ 6hr
450000 28
A High T Anneal -1 High Temp Aneal& & Wafer | Lot (500} 6h AH|(2
urnace_Hig| \nneal igh Temp Anea afer ot (500f) x (Thermal Oxidation & Anneal)|  AJ2t r AH(28)
450000 282 450000 28
f - 2 o - o -
urnace_Dry Oxidation It Alloy8 & Wafer | Lot (500t * (Thermal Oxidation & Anneal)| A1zt o ot (0% . (Thermal Oxidation & Anneal)| ~ AIZ e
F Pyro Oxidation -TT Back Side Aneal& 8" Waf Lot (250K) 450000} &2 6hr Lot (2504) 450000 28 6h
urnace-Pyro Gxdation ack Side Anea e e * (Thermal Oxidation & Anneal)|  A|2t ’ ° * (Thermal Oxidation & Anneal)| ~ AIZt "
High Temperature anneal furnace SIC Activation annealg o Lot (soH) x 1500000 22 6Hr EUE TS
° Wafer 4 Az EELES
350,000] 28
(150 T
Anneal Furnace N2 anneal All Lot (1504) x N2 anneal| A1zt 6hr 2t | F7t
450000 28
i HA/EA M 4T o o
High Temp. Pyro Furnace HAl/A Arsiar B Al Lot(250) X (Thermal Oxidation & Anneal| A1zt ofir a
CD-SEM [Er:) .8 of 100,000 40,000 50000 28 g, of 100,000 40,000 s0000) - 28 30r
5 Wafer ! 4 (CD Measurement)|  Alz¢ e " ! (€ Measurement)| ~ AIZ+ m
uroto] S, 2, BB AA7|, Band Gay 200000 48 Wafer 1102 £1fA] 100008/102 %1} & 200000 28 | Wafer 13p 1 102 Z1fA] 10,0008/108 %3 g
Spectroscopic Ellipsometer T Ee ! P Al of 20000 10000 | (Measurement of Thin Film Thickness /| AIZFEE | 13p | 2. 7| H 22 18] ABS wafer 13P Fi& X2 5P of 20000 10000 | (Measurement of Thin Film Thickness /| AIZHES | Piece Sp |2, 7202 18] AHBE wafer 13P E& T2 5P
Energy § 53 % 24 .
RI)] 104 Piece 5p 2 RY); 104 (10min0|3}) 2
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30000 48 30000
4 Point Probe - 2% o g of BiXE = I o - Y o} - ) .
ot Probe -1 Depod SiLayersl RIKe 53 A‘ i 20000 (Measurement of Side Resistance)| Azt | 2" i 20000 (Measurement of Side Resistance)|  AIZH 2omin
EXcY EX:)
3D Profiler HESA XY PEEN Al of 20000 300001 21 .| 30minyoy 308/04 %2t Al 18] F7} of - 20000 300000, 2 | 30minyo 308/04 %2t Al 18] 37}
(Measurement of Surface Profil)] ™, (Measurement of Surface Profie) ™o,
30000 48 30000 48
QoI U Axte] SHT| of - Y o} - )
0N 3 A7l S t 20000 (Measurement of stress)| Al | ™" i 20000 (Measurement of Stress)|  A|Zt 30min
Stress System
of 40,000 60000} 22 60r of 40,000 Goooo) - 28 60r
. (Temp up Meas)|  AlZ+ min . (Temp up Meas)| Al mn
Optical Microscopes - 1 Wafere| 0 @ T &4t 2% Al of - 10000 100001 22\ o | o) 1087t 22, 01 AFBAI 100002/30min of - 10000 10000 &2 10min | 7] 1082 22, 0|3 AHZA| 10,0008/30min
sRHeses ! (Optical Microscope)|  AlZt <O A AL RIS ’ (Optical Microscope)|  AlZt < O AT AL RIS
10000 28 10,000 &8
Optical Mic - Wafero| #0i 8 I8 w4 2H& All o 10,000 10 £7| 1087t 22, 0| A& A| 10,0008/30 0 - 10,000 10r £7| 1087 22, 0| A& A| 10,0008/30
ptical Microscopes afero] 29 S HE Y4 i (Optical Microscope)|  Alzt min [ 2 0l A3A /30min " (Optical Microscope)|  AlZH min 1 2 0% MBA /30min
(Mesmrement Optical Microscopes - Wafere| 0 @ T &4t 2% Al of - 10000 100001 22\ o | o) 1087t 22, 01 AFBAI 100002/30min of - 10000 10000 &2 1omin | 7] 1082 22, 0|3 AHZA| 10,0008/30min
s=Heses g (Optical Microscope)|  AlZt < O AT AL RIS ’ (Optical Microscope)|  AlZt <O AT AL RIS
10000 28 10,000 &8
Optical Mic VI Wafero| #0i 8 & w4 2Ha All o 10,000 10 £7| 1087t 22, 0| A& A| 10,0008/30 0 - 10,000 10r £7| 1087t 22, 0| A& A| 10,0008/30
ptical Microscopes afere] 29 5 E Y4 i (Optical Microscope)|  Alzt min [ 2 0l A3 /30min " (Optical Microscope)|  AlZH min 1 2 0% MBA /30min
Optical Microscopes -V Wafere| 0 @ THEi &4t 2% Al of - 10000 100001 22\ o | o) 1087t 22, 01 AFBAI 100002/30min of - 10000 10000 &2 10omin | 7] 1082 22, 0|3 AHZA| 10,0008/30min
sxHeses g (Optical Microscope)|  AlZt = <O AT AL RIS ’ (Optical Microscope)|  AlZt <O AT AL RIS
20000 48 20,000 &8
4 Point Probe -IT 2% 99 % Depod Si Layero| BiX{% 57 8" Waf 0of 20r ot - 20
ont probe %t 8 Depod Si Layers] 9 33 e i * (Measurement of Side Resistance)| A1+ mn § * (Measurement of Side Resistance)|  AIZ+ e
80000 48 80000 48
- I L 9 ! SEHRIE I - ) - )|
HR FE-SEM  (Clean Room) ferj2 | CD o e RE Al Hr 50,000 (FESEM Tesn| A7 1hr Hr 50000 FESEM Test| A2 1hr
T E Wafero| Efoto] £ %7 - AI203, Nitride, 30000 48 300000 28
Thickness M t 8" Waf o 20 o - 20
ickness Measuremen Oxide e t * (Measurement of Thickness)|  AIZt mn ! * (Measurement of Thickness)| ~ AIZH e
120000 120,000,
F L AKtO| HENFDEMS - I LT - ) LD
Cryogenic RF Measurement System b Axto] N DFRHS LY Al Hr 100000 (Measurement of RF) (ELIELS He 100000 (Measurement of RF) IELIETS
Flicker Noise Measurement System CEESVSTVES 2] All Hr 100,000 120000 PELE 1 Hr - 100,000 120000 PELE 1S
4 I i (Measurement of RF) = ' (Measurement of RF) =
CNT gH4d(Fumnace) - Hr - 20,000 30,000 Hr - 20000 30000
Semiconductor Centrnifuge, Centrnifuge,
SHUV- . .
(Nanomaterial) CNT Synthesis CVD CNT &4 (UV-Nir) xS 15,000 20,000 ujx 15,000 20,000
CNT g4 (Centrifuge) - o, 2y - - 80,000 oD, g4 - - 80000
o LAlign 27 °|2|A| 10,00081/3] 7+ TAlign 27 o[2[A] 10,00081/3] 7t
Mask Aligner for NEMS UV, 6'8 4" 22t U BSA 7hs W;m of 60,000 70,000 2Back side align 37 2|2|4| 20,0008//2] %7} of - 60,000 70,000} 2Back side align 27 2|2|4| 20,0008/ 7}
3Image Reverse E70|2]A| 10,0008l/8] %7} 3Image Reverse 2%0|2|A| 10,0008/8] %7}
Spin Coater - PR, PMMA § £E Al o - 20,000 30,000 1GXR601 PRAF 7|EF PR ALBA| 1000091/3] 27} of - 20,000 30000 1GXR601 PRAF 7|EF PR ALBA| 1000021/3] 27}
Spin Coater - PR PMMA § £ All of 20,000 30000 1GXR601 PR/ 7|E} PR A A| 10,00081/3] #7} of 20,000 30000 1GXR601 PR/} 7|E} PR AFZ A| 10,00081/3] #7}
pin Coater < g (Manual PR Coating) OOOE/E = g (Manual PR Coating) ! -
1TMAH2.38% 7+ 7|} Developer At&A| 100008 1TMAH2.38% 7+ 7|} Developer At&A| 100008
Wet station - T Developing & 71/AH5 A ME Al o - 20,000 30,000 1 Developer A8 AI 4 o - 20,000 30000 1 Developer A8 AI /
EEST EEST
Wet station -II Developing % $71/A &AM Al of 20000 30000 1HgY HE 37 of - 20000 30000, PETRETS
150,000 150,000,
- 9 GI/AEALNE 1 o - X H o - Y " e
et station -1 Developing RSN A t 200000 oy Cleaning, 100:1 DHF Cleaning) 1AEs g BT g 200001 oy Cleaning, 100:1 DHF Cleaning) sl gs
30000 1TMAH238% / 7|Ef Developer At& A 100002!/| 30000 1TMAH238% # 7|Ef Developer At& A 100008!/|
Wet station IV Devel UL RIAEHNE Al o 20000 o - 20000
et station eveloping St #71/LEHHY " (Manual Developing)| PE " (Manual Developing) PE
30000| Ashing 30000 Ashing
ol BHE PR AH U I of - Y 2 o} - ) 2
PR Asher for NEMS NEMSZ o] R 5|7 X Descum Al i 20,000 (Manual PR Ashing)| Tme | 0% i 20000 (Marual PR Ashing)|  Time 208
1. Au - 80,00081/500A 1. Au - 80,00081/500A
4.6 130000 130,000,
E-Beam Evaporator 1 Au Cr T AL NS B45% otar Lot(4of) x iz we)| T | S00A 2. Ag : 40,00021/500A Lot(4o) - x oz am| 1 S00A 2. Ag : 40,00021/500A
3. 719 1000021/500A 3. 719 1000021/500A
1 Au : 160,0009/500A 1 Au - 160,0009/500A
NEMS E-Beam Evaporator 2 Ag,Cr, Ti, Al Au 5 2535 Lot - x 200000 <o | soon 2 Au : oooow//sooA Lot - X 2000000 o 500A 2 Au 180, ooow//snoA
P g, Cr Ti, Al Au 5 B55% water HzH sy T 9 : 80,0002, [CETIC1) S oous
319 1/500A 319 1/500A
40,000
PZT Coate PZT Coati 6" Wafé o 100,000 4 2
oater oating afer /] x (P2, SOG Coating) A2 8)
150,000 150,000,
s o R 20 %) A1 100,000, %7 o - Y § - 20 *7) A1 100,000, 7
Wafer n 120,000 (5i Deep Etching)| 2O | Som } 50um Etching A| 100,0008/50um %7 J 120,000 (5i Deep Erching) ] 50um  50um Etching Al 100,00081/50um %7}
Deep Reactive fon Etcher(DRIE) Si Az A%
4" Waf of 40,000 500001 e 282 of 40,000 0000, 282
ater ! (PPFC Coating)| '™ = ’ (PPEC Coating)|  |C =
150000)
Deep Reactive Ion Etcher-II(DRIE-I) Si nEgE 42 6" Wafer of - 120000 2ol 50um 27} S0um Etching A 100,00081/50um 7} e
(Si Deep Etching)
Dicing Saw Wafer(Si, Glass) dicing Al of - x 50,000 N7
Metal Lift-Off Metal Pattern Al of - X 30000 7
Wafer Bond Anodic, Eutectic Bondi 6", 8" of 50,000 100000 Auto Al AH&A| 50,0008 7t s
aler ponder rocdie, Rutectic Fonding ' ' : (Butetic or Anodic bonding) o Aloner T
Sorter 6,8 ] - X 20000 7
Sorter 6,8 3 - x 20,000 s
20000) TAlign 23 O[2[A] 10,0008/3] F7F 70,000 TAlign 38 O[2[A] 10,0008/3] F7F
Mask Aligner - 8" Wafer of - 60,000 § 2Back side align 3% o|2IA| 200002//8] %7} of - 60000 y 28Back side align 3% ©|2IA| 200002//3] %7} NEMS = Display 0|5
(Aligner Exposure) (Aligner Exposure)
3Image Reverse 27 0|2|A| 10,0008/8| 7} 3Image Reverse 7 0|2|A] 10,0008i/8| 7}
Spin Coater with Glove Box DEX 7 geH 2 &2 Hr - 30,000 40,000| Hr - 30,000 40,000
Glass Cleaner System Glass M, O A28 El - 20,000 30,000 El - 20000 30000
Spin Developer 200200 AfO| = O[Bto] JIE MIH X A £l 20000 30000 3 - 20000 30000
Ink Jet Printing System LIMENET HIWEEY of - 30000 40,000 of - 30000 40,000
OMBD & Thermal Evaporator OTFT M8 97| 5% of 100000 150,000 of - 100000 150,000
Metal Evaporator OTFT %8 3% 5% of - 100000 150,000 of - 100000 150,000
T 7] 190,000/layer T 7] 190,000/1ayer
Organic % metal deposition 1 layer 700,000 160,000 190,000 llayer 2. M= M 1 layer. 700,000 160,000 190,000 llayer PR
- ITO Substrate : 30,0007} - ITO Substrate : 30,000/7}
Glove box hr - 40000 40,000 N2 ambient hr - 40,000 40,000 N2 ambient
143 71F 147 21F
Encapsulation 2| 40,000 40,000 2. 37}kA] 20,000/74 3 - 40,000 40,000 2. F7}A| 20,000/74
3 Encap qlass(34°34°0.7t) 3 Encap glass(34°34°0.7t)
I-v-L measurement system
(Keithiey 2400, C5.100) El - 30,000 30,000 2l - 30,000 30000
Display OLED Evaporator - 1
Lifetime measurement system (Polarinix M6000) hr 60,000 60,000 hr - 60,000 60,000
UV Ozone Cleaner 2l - 30,000 30,000 ] - 30,000 30000
Oven hr 30,000 30,000 hr - 30,000 30,000
Spin Coater of - 20000 30000 PrES XS
OLED Evaporator -II Metal Thermal Evaporation 1 layer 160,000 190,000 1 layer. - 160,000 190,000
Sputter of - 160,000 190,000) oj - 160,000 190,000
PECVD System Bapxot ofst 7|4 54| 1 layer 120000 150,000 1 layer - 120000 150,000
OLED Probe Station OLEDAR(] 1V, C-VE4 5% hr - 40,000 70000 e - 40,000 70000
S8 9 A0 BY RIBUENS AN &
Glove Box with Probe Station % o ai}\qxg;Lg EH = hr 70,000 100,000| hr - 70,000 100,000|
1V Meter RIIMEH HIIY 545y hr - 40,000 70,000 hr - 40,000 70000
Low Temperature  Probstation System SolMEH He B45E hr 40000 70,000 hr - 40,000 70000
SAHUAURYEANZY HY, WA, LD, Lhes
3 Dimensional Atom Probe i "*fn ;‘xvgg; *3%%21 i Hr - 200000 200000) LETETS Hr - 200,000 200000 LERET
SXEAREZIXZY MY, UHeR, LED, Lhe
Local Eletrode Atom Probe Hr - 250,000 May g Hr - 250,000 May g
HANYE 2 HEEY
RSN Mass
71%) Mass - x 120,000| RECELS Spectrum - X 120,000, PERETS
pectrum [AEEEN]
NEEGNES Depth PF (A] EES
7|) Depth x 150,000| ETIETS sg )@ - x 150,000( #7HA] (1] 10000 RELETS 237IF W, 271 ¥ 27t
o PF/Imaging 2, 1H 7F) bIE)
o Harms
Secondary Ion Mass Spectrometry ol ey EM Imaging EEY
[QEERE] - X 200000] 2744l (1 10000 T Aul2 28 57
2, 1H 7| b=
RAE Imaging EEY e 88 =7
Nz 4 . « 250,000 44| (1] 10000 RETES (RAE £
4 1H 7| 4L )
LheriEel B U SEjBH/ YA SE/ BEY
- H - T g By U1, F7H) U S
High Resolution FE-SEM- I (JSM 7401F) EDS Hr 50000 80,000 M8 B (Pt Coating) Hr 50000 80,000 HEH| ¥ (Pt Coating/EDS A& £4) R, $7H] L
High Resolution FE-SEM-TI(JSM 7800F with | Lh=X{2o| Bol 9! HE|RHE/ 22N SE/ BEY
igh Resolution i with | Lp=Xj 2ol B 2t/ A28 SEY BEY Hr x 100,000) M2u| EE (Pt Coating/EDS K2 £4) e
Dual EDS) €DS
SPM System(AFM/STM Base) 42 Hr - 40,000 60,000 RECELS Hr 40000 60,000 TEH| HE (Tp ASE) U, 7 Yo 5
HR (S)TEM - I (2100F with Cs Corrected |21 RH0f 013 Lpix /4524 TEM/ STEM/| BE 48,
Hi 250,000 Hi - 250,000 250,000
STEM) EELS/ EDS/ BF/ HAADF " * " USER 0|82 7}
ENo] o Li=TE/ g8 24
HR-[SITEM -II (2200FS with Image Cs-
B ¢ with mage & (TEM/BF/DF/SAED/EF-TEM(EELS Hr - x 250,000| Hr - x 250,000
corrector)
M. \DF/ED!
Focused lon Beam/EBSD 352 7H3 2 TEM AIZHE, S8 B, 0|4 DY Hr 200000 200000) PETET Hr - 200000 200,000 M&| YE (Pt Coating) 25, F71H| U 2
X oA
Nano Indenter . Hr - 200,000 200,000 Hr - 200,000 200,000 £ 4
AN £ B4 @S, B2 Bt
3K 7FE W TE, HEo YN B Hi 200,000 200,000 RUELI=S H - 200,000 200,000 Tj2H| Y& (Pt Coati EHH|Y, FE7}| 3+
Dual Beam FIB/EBSD, EDS t 78 8 75, g AN wy " =y = r §2H| Y (Pt Coating) TulE, £ Yo +3
Sample Preparation System (Si-TEM) o 100,000| PERETS H=g 100,000 LERET
ample Preparation System (Si-TEM) anizn - X X ETE] g - X Y ETE]
& q NzE NEL]
Tyl @ . Ty Y &
Analysis Sample Preparation System Sample Preparation System (Replica) anzh x 100,000 ETTETS @z x 100,000 ETT Y 2
Sample Preparation System (EBSD/Steel-TEM =g 100000) PERETS H=g 100,000 LERET
ample Preparation System (i eel-TEM) anizn - X X ETE] g - X Y ETE]
Cutting/ Polishing Hr 60,000 60,000 Hr - 60,000 60,000
a indit g System
Electro Polishing /0 - 20,000 20,000 /o - 20,000 20,000
Magnetic Property Measurement System Lo aT) SHE 7|1 S4ET Hr - x 25,000| Hr - X 25,000|
UV-Vis/NIR Spectrophotometer ( CNT ) UV/Vis/NIR 279 A28, of - 25,000 35,000 N&g, o - 25,000 35,000
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=
72 ETEICE) 8s AH . 7] . 74| W 2
a7 23718 7187t ol NINT AIX|L|0f AjH|2 23718 7127t og NINT UX|L|Of AH|2
k23 2I=X L] o5 k=] CERR LU
Gentle Mill otz2ojgaly El - 20000 20,000 ] - 20000 20000
Ion Beam Thinner(PIPS) ofzzoj2 a0t Hr 40,000 40,000 Hr - 40,000 40,000
Carbon Coater steag s1/of - - 120000 EIL] - - 120,000,
Low Temp Probe Station Leatte) 3XE S4EPEY Hr - 15,000 20,000| eyl EE He - 15,000 L ETRTS AxIIOIMEI2 B2}
A%fe| IN2 SY5YE X 2 £ 4 = (@23 Yni3)
Multi-mode STM & AFM Ltz o) TEE X £, SH8A Hr - 50000 - LEC1 A|(017+8)
Hr 200,000 200,000 Hr. - X 150,000] User 0|2 AMX||, 47} Q18}
3 H3 U TE YL YN B4, TEM B o ol o olg
Focused Ion Beam System (GUMI) + r8 8l 7E 4 | U 2, ! SEM I - 50,000 50,000 SEM I - X 50,000 User 0|8 4|
2t (H) (Hr)
EDS £4 EDS £4
() x 70,000 (Hn - x 70,000
SPM System (GUMI) AREEN0Y Hr - x 60000 LETET Hr - x 60,000 RECELS
13D Confc IS¢ M (3DCSM,
onforea “““g‘gMn"’“‘“”“ ¢ g HHE 3D HNEY 30min 20,000 30,000 30min - 20000 30,000/ Y 3+
Model Model
ModelingBase leagt 40002 ModelingBase leagt 40002
o7 9 7| AFE HE - 5 - - 3 -
Uprint SE PLUS 3D Printer AT A 7|YR|E AMHE | Hr 15,000 base 700g M/S 660,0008) (1% 4712)) Hr 15,000 baSQ 7009 M/S 660,00081(19%! 4718))
Material Material
Artec 3D handheld Scanner EVA 3057 U YA 2 Hr 10,000 - Hr - 10,000
. = Material Material
3D Printing Replicator 2X 3D Printer AR AINE M 30 Z2E Hr - 10000 - Sumport | 10009 M/S 1100008/(1g% 1108)) Hr - 10000 - support | 10909 M/S 1100002/(1g% 1102)
Solidworks Edu net 2015 HEot 188 3D Y 4 Hr 5,000 - Hr - 5,000
My CNC Laser Cuter DK AR YOIMHE Hr 5,000 5,000 - Hr 5000 5,000 -

<HEEX] BH|>

=

JIENE 27] 0]2lo| Wafero| Z9, 37} |8 HMIHs

2. F74IE 18771 EHE Abtetol 27t

. 3. Wafer A& Al 37|'8 7t 2 81X|(40,0008!), 621](30,0008), 421%|(20,0008!)

il
4. 47] ZH| 2 0|83 ZHYAH|A 9|, AT HO| IS4, TEG M| Sof Cieh 7| AH|22] 282 50,0008/Hr
5. 2500 o| 40| LY EUYU 2, 28 ¥UE W 75
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