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NNFC, 
Nanotechnology R&BD Hub!

The World’s Best Comprehensive Nano Support Organization, 
Leading the Future

양준모

나노종합기술원
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 Nanoinfrastructures of Korea were established in provincial cities
with a specialized technology.

Nanoinfrastructure of Korea

- Korea Advanced Nanofab Center
- http://www.kanc.re.kr
☞ Specialized Tech. : Compound Semiconductor
☞ Fab Size : 3,450m2

☞ No. of Services : 14,145(‘16)

- Korea Printed Electronics Center, KETI
- http://www.printedelectronicskorea.org
☞ Specialized Tech. : Printed Electronics
☞ Fab Size : 2,346m2

☞ No. of Services : 5,139(’16)

- National Center for Nanoprocess
and Equipments, KITECH

- https://ncne.kitech.re.kr
☞ Specialized tech. : Optical device
☞ Fab & open lab size : 1,426m2

☞ No. of Services : 4,540(’16)

Ministry of Science and ICT Ministry of Trade, Industry & Energy

- National Nanofab Center, KAIST
- http://www.nnfc.re.kr
☞ Specialized Tech. : Si-based Semiconductor
☞ Fab Size : 5,068m2

☞ No. of Services : 19,615 (‘16)

- National Institute for Nanomaterials Technology,
Postech

- http://www.nano.or.kr
☞ Specialized Tech. : Power Device
☞ Fab Size : 3,110m2

☞ No. of Services : 11,107(‘16)

- Nano Convergence Practical 
Application Center

- http://www.npac.or.kr
☞ Specialized Tech. 

: Nano Materials
☞ Fab & Open Lab Size 

: 2,125m2

☞ No. of Services : 1,962(’16)
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CMOS, MEMS, 바이오, 소재, 측정분석등

나노시설·장비의 산학연 공동활용 촉진

과기정통부 직할
출연기관 편입

연구동 팹동 시설지원동
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양산 직전의 수준까지 완성도

기업현장의 기술적 애로를 중점지원



❖ CMOS Process Platform

❖ 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

- Flexible Hybrid Nanostructure & Process & Device & System

- MEMS-based Photonic/Electronic Convergence Device/Process

❖ Nano-Bio Chip Design & Fabrication & Characterization

❖ Nanomaterial Synthesis & Characterization

❖ Measurement & Analysis
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180 nm Mixed Signal CMOS Platform 180 nm RF SOI CMOS Platform

- 180 nm Standard Logic Process

- 1 Poly 6 Metal Structure, TFR, DNW, MIM 제공

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

* Verification Device : 256 K SRAM

- 180 nm RF SOI Process

- 1 Poly 3 Metal Structure, HR-R, MIM, TKM 제공

- VDD : 2.5 V               - M社 기술이전

* Verification Device : RF SPDT Antenna Switch
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[응용소자] Global Interconnection & Atomic Switch  기술[하부소자]  CMOS Sensing Circuit  기술

[상부소자]  Membrane Gate FET  

기술개발

MG-FET 단면 SEM 이미지MG-FET 평면 OM 이미지



-11-

❍ 뉴로모픽 디바이스 공정

- Charge-trapped     

device (SONOS형) 

- Sub-100nm FIN

- Poly-gate

- 주요공정장비 :

ArF scanner, LPCVD

❍ 뉴로모픽 디바이스 기술개발 방향

- Filament-type     

ReRAM device

- Crossbar array 구조

- ~500nm CD

- 주요 공정장비 : 

Reactive/RF sputtering

기존 기술
최적화

→ 8인치 기반 180nm CMOS

소자 제작 기술 활용한

인공뉴런용 플랫폼 기술 구축

2-terminal Synaptic Devices 3-terminal Synaptic Devices

→ 인공시냅스용 플랫폼 기술 구축

미래반도체

신소자원천기술개발사업

기반기술
구축

Metal
- Dielectric
- Metal

구축기술서비스

인공시냅스/뉴런

플랫폼 기술

산/학/연

공공서비스

Oxide

Oxide

Fin

Gate

Nitride
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➢소재 & 공정 혁신

34mm 5mm

Mircrobolometer Platform

냉각형 >> 비냉각형(크기, 가격)
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SplitterWaveguide Coupler Junction

Modulators Resonators Nanophotoncis

Si Photonics 공정 플랫폼 확립

Optical Phased Array

성능 시험평가 플랫폼다양한 Si Phtonics 광소자/광집적회로 개발

Grating Rib

Heater

Channel

High-speed
Phase 
Shifter

BOX

Substrate

SplitterWaveguide Coupler Junction

Modulators Resonators Nanophotoncis

Si Photonics 공정 플랫폼 확립

Optical Phased Array

성능 시험평가 플랫폼다양한 Si Phtonics 광소자/광집적회로 개발

Grating Rib

Heater

Channel

High-speed
Phase 
Shifter

BOX

Substrate
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SiPM(Silicon Photomultiplier, 실리콘 광증배센서) 소자 기술





-18-



-19-





-21-

SPM Techniques
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소재〮부품〮장비
기업

기초및개발테스트
(NNFC 테스트베드)

양산테스트
(소자기업)
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PR 평가의뢰 소재 수령 패턴 형성 CD 측정 의뢰처 제공

✓ PR 평가의뢰 업체에서 제공하는 PR과 공정조건을 기준으로 패턴을 제작하여 업체에 제공

✓ Track system을 활용하여 300mm 웨이퍼에서의 Photo Resist Thickness, Uniformity, Defect 등 평가

PR Coating Uniformity & Pattern Profile Evaluation Etch Pattern Profile & Selectivity Evaluation

ArF Scanner

Track
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평가의뢰 조건 검토 평가방법 검토 평가수행 Data 취합

✓ Chemical : 제공된 Material(박막, SOC 등)의 Wet etching 특성 평가, 불량상태/Etch rate/Film uniformity 데이터 제공

✓ Gas : 제공된 Etching gas의 Etch rate, Etch uniformity, Etch profile 등 평가 데이터 분석 및 제공

의뢰처 제공

식각 Gas 평가장비

Oxide Etch Profile Test
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공정상담 조건 검토 평가용 웨이퍼 제작 자체 측정 의뢰처 제공

(테스트베드)

패턴웨이퍼제작지원

증착공정테스트

40nm급
20nm급

평판웨이퍼 패턴웨이퍼

Vertical-Stacked Pattern @ 3D-VNAND 

Multi-Layer 
ScallopingMulti Layer

[10stack, 20Layer]

Multi Layer
[64stack, 128Layer]

Various Line/Space/Hole Pattern


