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2 HHE (SHH ) SH 3 =2 O| X} =7 xI3 NNFC X} I8
1 E-beam System(JBX-9300FS) Auto E-Beam 450,000 /60 * 50,000 /wf
2 ArF Scanner Expoure 1,000,000/7| & & +160,000 2 /wf * Special BEEH YE
(ASML, XT1250D) Coating+Development 100,000/7| 2 2 +15,000 /wf * 100,000 /wf (BARCE &t
3 KrF Scanner Expoure 500,0009/7| 2 2 +80,000 8 /wf *150nm ~ 180nm O] 2t : 24}
(ASML/700D, Nikon S-204B) Coating+Development 100,0008/7 |2 2 +15,0008 /wf * 28,0009 /wf * DA stitching : 264
4 I-Line Stepper Expoure 350,000¥/7 |2 & +50,000 8 /wf * ME 05um DjgH Ee
(Nikon i11D) Coating+Development 100,0009/7| &2 & +15,000% /wf
Front-side without Align 105,0009/7| 2 & +21,000& /wf 150,0009/7| &2 & +30,000 /wf
5 Aligner(EVG) Front-side with Align 105,0008/7| & 2 +35,000 9 /wf 150,000/7| & & +50,000 /wf
Back-side with Align 105,0009/7| 2 & +49,000& /wf 150,0009/7| & & +70,000& /wf
6 Track Coating+Development 70,000/7| 2 & +15,0009 /wf 100,0008!/7| 2 2 +15,000 8 /wf : S>§Z: i:ﬁo;-%wa * 0|8t MY TWE Manual Coater, Wet Bath &
7 8T} spray coater(EVG101) coating 100,000%/7| = & +10,000 & /wf * 10,0003/ 1cycle
8 CD-SEM (Hitachi ) CD measurement 240,00094/3]/602 270,00094/3]/602
9 Overlay Alignment measurement 30,000%/7|2 & +50,000% /wf
Non Pattern Etch 100,0009/7 |2 & +100,0008 /wf
10 . Dry Etch Pattern Etch(KrF/I-line) 100,0009/7| £ 2 +150,0002 /wf " Etch .Depth Tum }:m 2=
(oxide, poly, metal, polymer) ! ! * Special =71 H= 9|
Pattern Etch(ArF/E-beam) 100,0009/7| £ 2 +200,0002 /wf
. Deep Si Etch(<50um) 200,0009/7|2 2 +100,000 /wf *100,0009/100um =7t
AlZE 1 Deep Si Etch
;‘_'; Deep Si Etch (50~100um) 200,0009/7|2 & +200,000 /wf * 500um X1, Normal Wafer 2| 2=
3% 12 HF Vapor Etcher plasma-less 100,0009/7 |2 & +150,0008 /wf * HF X ZH| : 100,000/60& * SFAZE A2 =0t B
13 XeF2 Etcher isotropy etch 100,0009/7| 2 & +150,0008 /wf * XeF2 X{ 2H| : 50,0008//102 * YA AT Z HE
14 PR Strip PR ashing 20,0008l/7| £ 2 +20,0008/w * ZHAZ SR £IH ¥
(PSK DAS2000)
15 Oxidation % Anneal Non-Metallic 510,0008/run * 74 200nm, 1000°C, 5A|7H =0t E
Metallic, Low temp 460,000/run
P,As,B IMP : 15keV X1t 300,000 /Z71+100,0008 /wf * DoseZf 5el15 X1} HE
16 High Current Implant P,As,B IMP : 15keV 0|5} 400,000 /Z=74+100,000 9 /wf * DoseZF 5e15 &1t HT
P,As,B IMP : 5keV O|&} 500,0008/Z71+100,000 8 /wf * Dose 5e15 Xt M
8 P,ASB IMP : 14MeV 3} 600,000/ 74+100,0002 /wf
i?;;:f 17 High Energy Implant P.AsB IMP : 1.4MeV O[3} 500,000 21/ 71 +100,0008/wf
E:,_ y P,As,B IMP : 300keV 0|5} 700,0008!/2Z 74 +100,000 8 /wf
° . 5KeV O]2t 500,000/Z= 74 +100,000 % /wf * 81KeV ~ 300KeV : 500,0009¥/% 71+100,000 9 /wf
18 Medium Current Implant 5KeV ~ 14KeV 400,000/ 24+100,0008/w *300KeV Z3F : 600,000/ 71 +100,0002/wf
(Dose 5e15 0|&t)
15KeV ~ 80KeV 300,0009/2=71+100,000 9 /wf
19 RTP Non-Metal / Metal 60,0009 /wf
20 Laser anneal Laser annealing 100,000 /wf
21 ALD Thermal-Al203/Hf02 100,000& /wf * S0 10nm 7|F, O & Al x Nbj
Undoped Poly Si/ LP-TEOS 460,000 /run * 200nm~500nm : 20,0002//100nm 7}
LP-Nitride 510,0008/run * 500nm O 4} : 100,000¥/100nm 7}
22 LPCVD Amorphous Poly 560,0009/run * Amorphous Si : Poly Si 0| &%=7} + 100,000%
Doped Poly Si 630,0009//run * 70 200nm~500nm : 100,0008!/100nm =7t
Low Stress Nitride 700,0009/run * =74 500nm 21t x NEj
Oxide, Nitride, Oxynitride, TEOS 105,000 /wf *105,0009/1.5um Z=7t, 300°C 0|2t H
23 PECVD BPSG 105,000 /wf *105,0002/1.0um 37} (BSG/PSG/USG: <500nm)
a-Si, ACL 105,000 /wf *105,0002/500nm 37t
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24 CVD-W Tungsten 110,000 /wf
25 HDP CVD HDP 105,000 /wf * 105,000 F=7H/1um
2 Sputtering MOCVD TiN, Cobalt 100,000/7| 2 & +53,000 9 /wf *10,000¥/10nm, Co: 40,000 /50nm
(Endura-5500) IMP Ti, PVD Ti/TiN,, Al 100,000/7| 2 & +53,000 9 /wf *2,0002/100nm
27 Cu Sputtering Ta, TaN, Cu 100,000/7| 2 & +53,000 9 /wf *10,000/10nm, Cu: 10,0008/50nm
e (Endura-5500) PVD Ti/TiN, Al 100,000/7| & & +53,0008 /wf *2,000/100nm * 55,0008 %7} /100nm
EE ) * Mo: 40,0008//100nm
Mo/Al & 100,000/7| & & +53,0008 /wf
28 Piezoelectric AIN sputter - * Al: 2,000%/100nm
&4 AIN 3% 100,000/7| & & +70,0008 /wf * AIN : 40,000/100nm
3| * Al, Ni, Cu, Ti, Cr: 10,000&/100
) ) * Sputter : 2um O[3} 7|F o . b JE/100nm « 42 7|3 (100,0008 E7} /100°C)
29 Multi Target Sputtering o= 100,0009/7| £ & +30,000/layer * Mo, W, Ta, ITO : 20,0008//100nm o .
* RF Sputter : 300nm 0|3} 7| & A * Special 3 HE(02, N2 reactive sputter)
* RF Sputter : 10,000%/10nm
30 E " E-Beam 200,00084/1 * Al,Cu,Ti,Ni,Cr S: 20,000%/100nm * P 2AI1Z 71 E
vaporator ,0008/layer )
P (47/6"/8" wk : Zt2t 16/8/4% 7| %) Y * Au, Pt: AlH| B * Special B &
* BOE : 2540008, * DH : 40008 * KOH : 200,0008(Thru hole: 1,100,0008!/run)
: 200,000€ (Thru hole: 1,100,000&/run
31 Wet Etch & Cleaning Wet station 60,000 /run/chemical * SPM : 63,0009, * APM : 8,0008 ) N
o o * 7|Et Chemical : $=& 9|
* Ol : 272,000® *Solvent : 301,000
Mg R - o B 0|5+ olotat 7|=
P | 32 cmp CMP(Oxide) 146,0002/wf 1um O[3 9ot 7|E
CMP(Cu) 146,000 /wf * Cu, Barrier Metal : 25,0008 * lum =3t : 146,000 /um F7}
33 Auto Lift Off Smart Cube - 1Ii 70,0002/7| 2 & + 21,0002 /wf 100,000/7|2& + 30,000 /wf * 15,000 /wf
34 Critaical Point Dryer Automegamdri-9168 70,000/60= 100,000 /7| 2 +100,000H /wf * device release H| O] Z&t
35 Wafer Marking Wafer Marking 100,000/7| 2 2 +20,000 /wf
Non-Pattern (Si Wafer) 100,000 /7|2 &+20,000 /wf .
36 Dicing Sawin Non-Pattern (Glass, Qtz Waf 100,0008/7| £ & +30,0008 /wf * Dicing tape : 5,0002/wf * Chip saw 82|
- /7|22 +30,000& 5,000 e N L
9 9 on-Pattern (Glass, Qtz Wafer) ! W 9 tap - Al Size 5x5mm O[3t0|H, A& Sawing St= A
Pattern Wafer, Chip(57/loading) 100,000%/7| = 2 +40,0003 /wf
37 Stealth Laser Dicing Wafer THK = 400um 300,0008!/7| 2 & +200,000& /wf * Dicing Tape = 5,000/wf * Hoop Ring = 35,0008 /wf
(DISCO, DFL7341) Wafer THK > 400um 300,00090/7| 2 & +300,000 /wf * Suss Ring Frame = 10,0002 /wf * Shipping Box = 100,000& /wf
38 Electroplating Dip-plater, Cup-plater 100,000/7| 2 2 +60,0009 /wf * Cu, Ni, NiCo : 5,000%/um * TSV & F7H 20um x4 g
Thermal Bonding (Si, Glass) 80,0008l/602 ‘N2 IR
Fusion B Hot Embossi - i i 2 C
1% 39 usion Bonder/Hot Embossing Thermo-Compressive Bonding 240,000 /wf © AT CTE HE g
Anodic Bonding 300,000 /wf
i WF to WF Align 300,0008/7| 2 & +150,0008 /w } ,
20 Wafer Bonding Fusion/Th c Bondi 300,0002L/7] £ 2 +150,0008) et * Flat/Notch Align : Wafer Align 7| 28 X-&
- = Tt =} . . .
(GEMINI) usion/Thermo-Comp.Bonding 4 / ! W * Fusion/Thermo-Compressive Bonding : 3A|7t 7| &
High vacuum Eutectic bonding 300,0009!/7| 2 2 +300,000 % /wf
o . Normal bonding 300,000 /wf
1 1% Wafer Bonding - - Sy
(EVG, 5201S) Multi-layer bonding 500,000 /wi
Process pressure controlled bonding 600,000 /wf
Flip chip bond "
42 P chip bonder Flip chip bonding 200,0008/7|2& + 100,0008/wf 200,0008/7| £ & + 200,0008 /wf . N|ZHE 2~3 chip F#7Hs
(SET, FC150C)
. . wedge/Ribbon bonding 50,0002/A1Z¢
43 Wire Bonding
Ball bonding 30,000%/A| 2t
44 Femto second laser Si ¥ Film 7t& 500,000 /A1 2k * Secial U H= 22|
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Bare wafer (300umO|4}) 100,0009/7| &2 & +50,000 /wf
Back Grinder & Polisher -
45 (DGP8760) Bare wafer (300umO|3d}) 200,000 + 100,000 /wf
2at AS B (Ox, Nitride 5) 200,000®/7|2 & +100,000 % /wf * X &H| 30,0008 /wf * 8y Ottt 7|22 F7t (8% 7I1F)
46 Edge Grinder WBM210 80,000®/7|& 2 +30,0008 /wf
47 Tape Laminator DT-ECS-2030-SL 50,0008 /wf * 30,0008 /wf
7|z | 48 Tape Remover DT-TRT-304-SR 50,0002 /wf * 30,0008 /wf
TTV, Bow/Warp(profile) 50,000+30,0002 /30, wf
/180, * ing 71%
49 MEE A | EO] B B FH| TTV, Bow/Warp(full map) 50,000+100,000% /1802, wf Full wafer mapping 7]
Topology (auto), heigh/width 100,000+ 100,000 /240 wf * pattern align 4 &
Topology (manual),heigh/width 50,0008!/30&, wf * W7}7)% pattern Bx 9|
. i Soldering process 76,000 &/60&. Run *zb FAT BAg AR V1EoR A
50 High vacuum sealing sys. - - - -
High temperature annealing process 380,000 ¥/300&. Run - sealing(2412h), High vac(3A1%h)
N 5"mask (>5um, > 5um) 450,000% /%, 300,0008 /% * Align Key &% : 50,0008/%
mas|
Ax | 5! Mask Fabrication 7"mask (<5umB| 2, >5um) 750,000/, 500,0008/% * CADHI| & : 100,0008/& (Ch& =28 7t
9'mask (<5um, > 5um) 1,000,0008/%, 650,0008/% X Photomask M| 2/H| 82 2218 X8 &
52 Linux server Layout, Simulation 100,000¥/60%
A4
53 Coventorware SEmulatior3D (MEMS &4 &) 10,0008/60& 30,0008/602 * Layout, Modeling, 8}l 44:100,0002/ /602
54 Particle Counter SPI-Classic 30,000%/7|& & +30,000 & /wf
. Image Y 50,000%/A| &
55 Auto Stage Microscope
Layer 29 100,000/30&
. Manual or Semi auto 70,000/60= 100,000/60&
56 Probe Station
Full auto (Agilent 4070) 500,0009/7 |2 & +30,000/60&
) MEMS Sensor §8E 7}t 100,0009/60&
57 Vacuum Probe Station —
MEMS Sensor S8 E7} IR £4 200,0009/60&
58 Semi-auto Vacuum HIIEE Bt 200,0009/7| & & +200,0002 /602
Probe Station 715 + REY Bt 200,000%!/7| 2 &+250,000% /60 * Motiont2 A1 F=7kA| 52+@l =7}
RiPSKEls 30,0008!/7| £ 2 +15,0008 /wf 60,0008/7| 22 +15,000 /wf * Rs Measurement (9-Point, 10% 7|&)
59 4_Point Probe(2X &) B (300mm) 50,000%!/7| 2 &+15,000& /wf 80,0008!/7|2 2 +15,000 & /wf * Rs Measurement (9-Point, 10% 7| &)
il Inkbok 60,0009/7| &2 & +15,000 8 /wf 100,0008/7| & & +15,0002 /wf * DB £Y
in-line
=d 60 Surface Profiler DEKTAK8 30,0009/30& 70,0009/30& * WSH| Y= 30,0009
HH|
s 61 Optical Profiler u-Surf 30,0008/30& 70,0008/302 * WSH| Y ;30,0009
* Piece (1-point, 10% 7|&-RI)
- ot 2/7| & 2l 2l/7| 2|
o Spectroscopic Ellipsometer 9o} 30,0008)/7| 4 2 +35,0008 /wf 70,0008)/7|2 2 +35,0008) /wf + Wafer (9-point, 10 7% -Thickness)
(MTM30)
300mm 120,000 200,000 * 1291X| Wafer, ¢ 0|8712 B4
Auto Thickness Measurement * HE (9-point, 10% 7|&F) Hd
63 graf 70,0002/7| & & +30,0002 /wf 100,000%/7| & & +30,000& /wf _ . R
(MTM40) Bl /71 a 72\ " * 4 E (9-point, 108 7| F)_HZ
Spectroscopic Reflectormeter * Piece (1-point, 10% 7|&-RI)
63 £7|4fat 30,0008/7|&2 & +15,0008 /wf 60,000%/7| & 2 +15,000 /wf . .
(MTM60) =71 721 fw /71 W * Wafer (9-point, 10% 7|&-Thickness)
=& 30,000%/7| & & +15,0002 /wf 60,0009/7| &2 & +15,000 /wf * Normal Scan (10% 7|&)
65 Stress Measurement
Zoly 250,000 /wf * Thermal Scan (10% 7| &)

-3/3-




