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Nanoinfrastructure of Korea

) Nanointras

NIth a spec

- Korea Advanced Nanofab Center
- http://www.kanc.re.kr

> Specialized Tech. : Compound
= Fab Size : 3,450m?2

alized technoloaqv.

‘r‘rw‘rﬁ\‘r(_: DT e NerE€

- http://www.nnfc.re.kr
= Specialized Tech. : Si
= Fab Size : 5,068m?

- National Institute for Nanomate ‘

Postech
- http://www.nano.or.kr
= Specialized Tech. : Power Device
= Fab Size : 3,110m?2 Ly

= No. of Services : 11,107('16) §

- Nano Convergence Practical
Application Center [r—
- http://www.npac.or.kr
= Specialized Tech.
: Nano Materials
> Fab & Open Lab Size
:2,125m?2
= No. of Services : 1,962(°'16)

- Korea Printed Electronics Center, KETI
- http://www.printedelectronicskorea.org
= Specialized Tech. : Printed Electronics
= Fab Size : 2,346m?2

= No. of Services : 5,139('16)

Ministry of Science and ICT

ngngjl;

- National Center for Nanoprocess
and Equipments, KITECH

- https://ncnekitech.re.kr

= Specialized tech. : Optical device

= Fab & open lab size : 1,426m?

= No. of Services : 4,540('16)

Ministry of Trade, Industry & Energy
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MEMS Sensor

Nano-Bio

Nano Materials
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s CMOS Process Platform
s+ MEMS Process Platform
“* Nano-Bio Technology

< Nanoanalysis Technology
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<+ CMOS Nanodevice Platform

- 180 nm Standard Process

- Monolithic 3D Integration Process, Neuromorphic Device

* MEMS Platform
- Thin MEMS & Thick MEMS Process

L)

- Flexible Hybrid Nanostructure & Process & Device & System

- MEMS-based Photonic/Electronic Convergence Device/Process

*+ Nano-Bio Chip Design & Fabrication & Characterization
»* Nanomaterial Synthesis & Characterization

* Measurement & Analysis



CMOS Process Platform



- 180 nm Standard Logic Process

- VDD (Core/IO) : 1.8 V/3.3 V

* Verification Device : 256 K SRAM
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- 1 Poly 6 Metal Structure, TFR, DNW, MIM X| &

7

- 180 nm RF SOI Process
- 1 Poly 3 Metal Structure, HR-R, MIM, TKM XS
-VDD : 25V - Miit 7|=0|H

* Verification Device : RF SPDT Antenna Switch
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Si Substrate

CD: 0.36um IMD Height

:0.80um

Transistor Array
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2-terminal Synaptic Devices

- Filament-type
ReRAM device
- Crossbar array T+

- ~500nm CD
- TR SEEH|:

Metal
- Dielectric

- Metal Reactive/RF sputtering

3-terminal Synaptic Devices

- Charge-trapped
device (SONOS#H)

- Sub-100nm FIN

- Poly-gate

- FQTHEH
ArF scanner, LPCVD
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MEMS Process Platform



MEMS E21E

Thin MEMS Platform

© Thin MEMS Platform using

— Sacrificial layer pracess and thin MEMS membrane

O Application

— Human sensin% Smart farm
(IRimage] (Humidity sensor)
=1
I
Schematic of MEMS bolometer Schematic of MEMS Combo sensor X
/‘/E‘ ¥
Pointof care
i -- Sloricot reebimin
[Coventol rware'} Thermometer) (Anemometer)
M easurement
T - BEE (IRimage}
SEM image of MEMS bolometer Static state Dynamic state Plant S0c
(Gas sensor) (Flow sensor)

Thick MEMS Platform

© Thick MEMS Platform using
~ Substrate etching (Si, Glass) and W2W honding (Eutectic and Anodic bonding}

O Application

L T (| Aemspace
. . » . = nertial sensor)

3 layer(Si/Glass/Si) bonding

# Ship & Acean
(Structure monitoring)

Example of Thick MEMS process

- Military
(Radar)

va Connected Car
(Accelerometer)

Robot
(Tactile sensor)

Drone
(Attitude determination)

200mm wafer bonding process

Through Glass Micromachining

Hybrid Integration

O Device and System Package using
— Flexible package and system integration

O Application

Medical application Scientific
(Uttrasound probe) measurement
,, [Atomic clock)
wergence ‘
' Communication

e

| Flexible substrate |

Schematic of flexible package Schematic of Laser optic timing sensor

Neuroscience’
{ECG. EMG} {NMR Gyroscope)
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onsumer electronics B 1
Interconnection  Flexible interposer Temﬂéﬁ;‘gﬁ'gﬁ“&d Lasﬁl‘sggtsl;;lmlng Hitle s (Bio-signal sensor’

O Reversible Replica Molding (RREM)

— Simaster mold & polymer replicas
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Secondary Replicas

Beyond Silicon

O Flexible Hybrid Electronics

]
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© Applicable Industries
— Reversible replication technology

Optical Flexible Display

Nano-bio
fields
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Passive Matrix Transparent Capacitive Fingerprint Sensor
© Concept of ultra—thin & high—resolution transparent fingerprint sensor for
integration with touchscreen module
» 2813 TR S X2AMHM UHE ERIASR B8
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© Demonstration of transparent fingerprint sensor

Realimage Transmitance Schematic

Active Matrix Self-type Capacitive Fingerprint Sensor
O Oxide TFT-based capacitive fingerprint sensor

Schematic of array L= Schematicof 1 picel

O Demonstration of transparent fingerprint sensor

Realimage Detection of real fingerprint
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Si Photonics 22X} 2X
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SiPM 2 X} 2H

PET-MRIE SIPM X~

1) Epitaxial layer on high doping concentration Sub.

’A:/,,--/’ - - . "
- .. -_—— —

2) P well implantation and drive-in

3) Implantation type guard-ring formation

4) N well implantation and RTP annealing

N Well Region

EpitaxialLayey
R

o — /
= ( Interconnection
Region S
Eloctrode =

- Backside Anode

el e
— vell Region for
ohmic contact

5) N+ well imp. & RTP annealing for ohmic contact

6) High resistance poly-silicon resistor formation

7) PMD and contact formation

8) Interconnect, Passivation
and back-side anode electrode formation
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Nano-Bio Technology
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. j-TAS Platform . Bio chip and System Platform for Diagnosis]

Integrative Total Analysis System (i-TAS) is
a device that integrates one or several
laboratory functions on a single chip of
only millimeters
centimeters in size.

to a few
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_18_

Bacteria detection From Food within 2 Hours

J (Incubation, Concentration, Extraction, Amplification, Detection)
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Figure 3.2: CMOS cellular interFacing array For

label-free fully automated drug screening
(a) Chemical/Drug Pathogen Qomplex Physiological Changes> .
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CMOS Sensor Array Chip

A Multi-Modality Interfacing/Communication
] Silicon Nitride e
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Scalability issues : SNR trade-off for electrical modalities, yield and packaging, etc.
Maintaining long-term cell viability on semiconductor substrate
Energy issues : Ultra-low-power circuit interface to in vitro or in vivo cell sensors
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Nanoanalysis Technology
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Structure Analysis Technology

® TEM Resokstion © 0.10 rere STEM Prode Sire | 80 ome V- 200, 120, 80 &v: E0S and £EL.5 Analysis
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Atomic Scale Analysis : EDS Map of QDs Dual-beam FIB Techniques 2D Dopant Profiling Techniques
HRSTEM-EELS spectrum (CdSe/ZnS)

Surface Analysis Technology
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Device & Process Analysis Technology
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Nondestructive Inspection Process Analysis Circuit Extraction
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- FE-(S)TEM [2CH]

- Cs-corrected
STEM

- 3D FE-STEM

= In-situ TEM

- UHR FE-SEM
- FE-SEM [3CH]

- DB-FIB [2CH]

- SB-FIB

- M-SIMS
- TOF-SIMS
- APT

. SPM [2CH]

- FT-IR
Spectrometer

- Raman
Spectrometer

- Nano-indenter

- X-ray
Photoelectron
Spectrometer

- X-ray
Diffractometer

- Parameter
Analyzer

- Manual P/S

- Semi-auto P/S

- Auto P/S

- Power Device
Analyzer

S

In—line
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- Ellipsometer

- Reflectometer

= Surface Profiler

- Optical Profiler

- Stress Gauge

- 4-point Probe
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= X-ray Microscope

- Reactive lon Etcher

[2CH]

- Wet Station

- Polisher
- Cross-section Polishgdg
- Auto

Microscope

- Laser Decapper

= Scaning Acoustic
Microscope
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ArF lImmersion Scanner Track System

~

ArF Photo Resist B 7} ZF2HHI(PR) Coat/Dev OIMITHS! M= == oHel =5AF =0l
-40nm= I E S Thermal Baking, ARC coating S Sl e =
Wet Single Cleaner PECVD Conducting & Dielectric Dry Etcher

"

Wafer=g82| stsh=], S2l= Tt 5= ANlAH PE Oxide/Nitride 2f2F PETEOS =22t ) ) = G R P A
. SC-1, DHE, LAL, O3 water = HradmaskS ACL =Fot Dielectric Layer & Conduct =2} == A1 Z}
Thermal Oxidation LPCVD System Thickness Measurement system

= .

Thermal Dry/Wet Oxidation

N2 Anneal Silicon Nitride 22} =ugror =7 ==, Rl & Stress =S
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v' Track system= 2H-25}0] 300mm ?| O| I Of| A 2| Photo Resist Thickness, Uniformity, Defect & &7t

AIZH: http:fmemscyclopedia.org/introMEMS Photoresist > —— .
51 Substrate ————p 0, Cuatmg

Mask ——p

Megative % Positive
% % AqueousBase  ArF Scanner
Development

PR Coating Uniformity & Pattern Profile Evaluation Etch Pattern Profile & Selectivity Evaluation
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Deposition Spinning Drying




e N HIAEH| S : BRE M X "7t

- MH|, chemical, Gas H 7}

Hotojg| ) | ZAHE ) | WY AE > | B > | paa P > | AZH AT >

v Chemical : M| & Zl Material(Bf2}, SOC &)2| Wet etching £ &7}, = ZF 2 E}/Etch rate/Film uniformity G| O|E XS

v Gas : M| 5 El Etching gas2| Etch rate, Etch uniformity, Etch profile & H7t HIO|H 24 % K=

Oxide Etch Profile Test

e |

Oxide depth 285nm Oxide depth 174nm Oxide depth 88nm Oxide depth 214nm
Gas'H Oxide E/R Gas'2 Oxide uniformity
4000 3742 3716 3550 25
3500 20.68
3000 2774 2744 2788 20
2500 15
11. 762 11.37 10.54
2000 10.05
1361.6 10
1500 1230 6 . 7 3 6 25
1000 7233 5
500 237.1
0 — 0
m CF4 m CHF3 mCH2F2 m C4F6-1 m CF4 m CHF3 mCH2F2 m C4F6-1
B C4F6-2 m C4F6-3 m C5F8-1 m C5F8-2 m C5F8-3 B C4F6-2 m C4F6-3 W C5F8-1 m C5F8-2 m C5F8-3

AcA—ara EE——
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Si Texturing Wet Etch @ KOH
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