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Solutions We Offer

Economic Feasibility Fast Track R&D Support

Up to 30x Faster Up to 10x more Accurate

Thinple ® Fabrication Thinple ® Faster All-in-One Data Analytics
No Photolithography Noncontact Comprehensive DOE
Mo Etch Condestructive Parallel Test with |-V & C-V
Mo Metals Preparation-free Device Performance Related
Mo Probe Station Automnated Measurement Patented STD Substrate
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R&D Foundry Innovation



2. Thin Film Test Wafer
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Si Substrate

Thermal Oxide

Si Substrate

Si Substrate

‘Si Substrate

Thuereal Db

PE-TEOQS Blanket
- Diameter : 300mm
- TEQS : 300A ~ 40KE =/-3%

Thermal Oxide Blanket
- Diameter : 300mm
- Oxide : 3004 ~ 10KA +/-3%

Low-k Blanket
- Diameter - 3
- Low-x
-kwlue: 27

€VD-W Blanket

- Dismeter - 300mm

- W D BKA ~ TKA +/-3%
- TiN : 2004 ~ 300A

- TEQS 1 1KA ~ 2KA

Cu- Electro Plate Blanket
Diameter - 300mm

- EP-Cu 10KA ~ 15KA +/-3%
- Cy Sesd(PV 00A ~ 2KA
- Talv - 2004 ~ 3004
- TEOQS : TKA ~ 2KA

CMP Consumables Test
- Removal Rate or Defect test of CMP
slurry, pad, conditioner, etc.

Depo. Process Monitoring
Equipment / Materials Test
Carrier Wafer in Package process

TMP Consumables Test
Depo. Process MonitoringEquipment /
Materials Test

cMP Cnnsumables Test
- Removal Rate or Defect test of CMP
siurry, pad. cond t:on&r elc.

€MP Consumables Test
- Removal Rate or Defect test of CMP
slurry,-pad. conditioner, stc

Mass Production

Mass Production

Available in DEM
Flan to mass production in 2023

Avallable in DEM
PFizn to mass production in 2023

Ayailable in OEM
Plan to mass production in 2023



3. Services
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Thin Film Device Metrology & Inspection

Characterization Senvice Technology Consulting Thin Film Process Service Alpha-tool Test Bed
Noncontact and Nondestructive +  Film Thickness, Warpage, Stress +  DRAM, LOGIC, VNAND, CIS * 300mmUnitor Module Process *  R&D local Fab for Alpha-tool
Electrical Characterization of Thin Evaluation Technology Roadmap Service Development
Film Quality s Particle Counting *  Design of Experimentation *  Process Equipment for In-situ M *  One-stopTool Evaluation utilizing
Mechanism Understanding of *  Metal Contarmination +  Substrate, Process, Device onitoring System, Chamber Char Thin Film Wafer and Thin Film De
Quality Excursion . Plasma Damage Monitoring Engineering acterization, RGA, EPD, FDC, MF vice Characterization
Pre-screening and Path Finding of *  Quality, Performance, Yield €, Sensor, Parts, Components Ev +  Demolab
New Materials, New Equipment, Improvement aluation
New Processes «  DataMining, Machine-learning

Application Development

3.1. Thin Film Device Characterization

- BN MEFEds2 &M, FH,

O

d 22541 gAEER 2N XS



ehdot = M7 Ed HIIE Sdf 22 FEFdEdES MYt YSL[Ck
SfX|TH XtMICH HNE=S 2K F£x27F O[F MO CHH| =FSiX[n 3H
HHO|=7F =OFXK[a AMAX|, AMEH|, MIHAIR HES:E =0t dsE7t
28 AlZtar H|20| g45tAH F7tkl1 JU&SLICH

XEMICH 71702 R&D Foundry &4l SFM2 AXb HZEHO| Z+%Q
jHY Sdeiol M7 EMH 240 Jts?t Thin Film  Device

Characterization2 XIA|ZLICE  7|E Voltage QI7HAIZ CHA|SH= Corona

Discharge QI7Al2 H= IEHO| EQ g8z HIEHM XNZF SF M
S2E0] FIoh Jhset HEOl AL, MBINE 7' Oli=S HELE=
X, FH, 88 = g S5y ddEAE Sl M3 ds dAE Sy
SEQUXO| oo s2X =4S StE2 AN XA BIb Zaet gX|E=
ANE =2 = ASLLC
7|& oW si2E 2l ZHo #FR 4 NI

EFE G 24 A= + 2 AIZHE S AT HIE 7 « Non-contact Electric Measurement System

23 Jo|E 57} « AR MO ERQIR BT} + Corona Charge 242 Z CHAs HF 58

AT, UEH|, USE AL HIE Bt - TiElY 3FO| 27 S50 B - dy AR iz S5 24 NS

LOGIC GAAFET
SiEpi
s/p Channel S0
|
I
e
| - -
e
S
DRAM BCAT BsI
source ] Matal | Drain  Gate axide interface trap related to rfresh time in DRAM i I 4
Gato Gate axid lated in DRAM
M] related to AC
¥ d SiEpi Photodiode

Highk In

teap related to NBTI in Logic

Gate
Gaide DTt interface related to dark current in €IS

SiSubstrate (Ptyps) | BARL charge instability related to dark cumrentincls

Real Device Characterization

. dulation in Lagic Matal Interconnects
Metallic M

Doep Trench lsolation

Dielectric Film-
Characreristics

saken aapaaljal Ty SpIsIeR

SiBulk -

Characreristics

- Surface & Interface
Characreristics

Light puise

Thin Film Device Characterization



7l HH siZE 2l 2 He| £RH HE

- EEE T Y HMWEE BAHOR HAE & ME kP
- 78| (DOE) 28 U U713 UFE M=

- 7130 E2Y(FM, NE|D 5|5 2AM
CIHEA RS IS TRA F) BAH B 2H TY
(HBA W2 E47 AT 32,500,712 E8 £Y) W data Y BY A RERF

B R lab) ChEt o2 E 2
N A HRT HE &2 NS WA
~ERAFTHEY Y OjH BEY S o Ee

DOE Optical Process Service
/’ Experimention Characterization {optional)

Incoming

Derivation of key Customized DOE Post-process
. == Inspection » service
performance sample preparation . Thicknass
4+ Indexfora project Nt s ; Oxidation
! ¥ Annealing, etc.
atc
Definition of
technology lssue & l
bottleneck . .
Physical Electrical Optical
characterization CHaraeiariztion [ haral_ct_e tization
{optional) [eptional)
Outsourcing Non-contact
Qutcoming
Mechanam = surface & bulk characterization 0 tio
understanding & Do Tispection
characterization 5 GV, 1V, PDM,
solution providing i Thickness, Particle
1 5IMS, XPS, FT, IR, SPV, Carrier, Shronm:ihe
TEM,etc Lifetime, etc o
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Interface trap kills DRAM

GND Ve Vo

(D Better substrate wafer quality makes DRAM survive
(@ Better gate oxide quality makes DRAM survive

(3) Better gate metal quality make DRAM survive
Vg > OV T

@ Crystalline defects in wafer
/ Metal contamination in wafer
Native oxide on the surface of wafer

W/////% Particles on the st{rface of wafer

@ | impurities in the gate oxide

Metal-Oxide-Silicon (MOS) Corona-Oxide-Siticon (COS) Plasma damage during etch process
Flasma damage
GND b Densification of the gate oxide
Real Device Short-loop Device Thin Fitm Device Electrical stress on the gate oxide
 Electrode W, TiN W, Ti, Al Corona ion @ | metal diffusion into the gate oxide

ERlsingdioiis Dt ielNge D LD DD e D YeiRage D DeD D D DD O hiakge i Dipole at interface

Patterning Photoht 1ography Photol‘thognaphy or Shadow mask N/A
R e e e T e e v

What else kills DRAM ?
How to preventthem ?
Just check it simply with TFD

~Rap Cost i 1000 times 10 times
: ;{»Extrmsm Effect Plasma damage, Contam'natton it ;asma damage, Ccmamm

3.2. Metrology & Inspection Service
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Metrology & Inspection Service

1. Film Metrology System
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2. Non-Patterned Wafer Defect Inspection System
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3. Non-Contact Measurement of Dielectrics and Interface Properties

BT HESY B2 H S8 BaE

1

High Yaltage DC

Chuick

Corona
Discharge

4. Critical Dimension Measurement

i

= Mon-Patiemed surface inspection system 12

s Defect sensitivity on polished bare sllicon; 0030 pm
s Enhanced rough film sensiivity

s ARGON lon facer: 4858 nm

= Defect map and histogram with zoom

s RTDC (Res! Time Defect Classification)

s Parfide counting

2l 300mm wafer2| axide, nitide. metal 222 S22 {40 716

« Dieledric Capacitance {C0) and Thickness (ECT)
s Dielectric Leakage Cument (-]

s Flathand \ioltage (Vi)

s |nterface Trap Density (D)

= Interface Trapped Charge (Qit)

«  Semiconductor Surface Barrier (veh)

s Cuide Total Charge (Qfot)

s Mabile lonic Charge (Qm), among athers

s Heawy metal contamination

HED| K| 220 OHLE nmLi=01E) Bt 9|0 A F=E SETE0 AE

LTI

Measurement methad: Curser or line profile method
Measurement ranges 30nm ~ 2um

Measurerment repeatabiity © 1% or 2nm (30)
Throughput © 24 wafers/hour

Measurement poirts: 1/chip, 20 chips/wafer

Image magnification ; 1000 ~ 300k«



3.3. Technology Consulting
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3.4. Thin Film Process Service
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1. 300mm PE-CVD : TEOS Oxide Deposition

Themnal 240 o) HE, LY 228 o O E70F SR JEE AR $EEEE

= Process: PE-TEOS axide

Process Gas
~: RF Fower = Wafer size  12inch
i -i . , « Termip control : ALN heater, 350 to 400°C
J \ * Load port - 2port
Water
)
Heated
Plate B .

kil By-Products

to the Pump

2. 300mm Diffusion furnace : Thermal Oxidation(Dry/Wet)

S 71E0 S0 MBS, S SSTHH G028 BUTHE SELE S TR S0 NERN TEEEEY HE 240 2=

s T o - s Process : Thermal cidation(Try/\Wet)
. <3 oo |- « W\afer size | 12inch
: : « Temnp controd : Szone heater 900 to 950°C
T e pie
: » Load port - 2port
: . » Max loading - 117w
Exhanst : _:,' - s I W, MafOn, N C1

3.5. Alpha-tool Test Bed

- SurplusGLOBAL E & 07 37t 7j&o] East HHIE AF MX|sto
SurplusGLOBALO| HERF3ot1 Q= &SHE FI|H A F, 24 THE &ES0
W E7| 71X d8HIE AAECE AT £+ U Fab. Rental AH|A

MSo5HH, At R&D Fab. T
=2 & A1 HE FIE

AteotE 02 MH[ AT} 7#"

Al CiE| =7z H[E1 AlZtS
= 2A40A S8t 2K HSSte
2 04 Ad- 7L

-Oi o M
|0 o yo [>



Alpha-tool Test Bed

2. SurplusGLOBAL STIE UF S0 /RE0| T25 U A8 7 4 28
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4. AR R&D Fab. T B BRI BI| OfH| 7S E U185 Al 2L

4. Fab Facility

Fab Facility
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