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Vision

SCI급국제저널 407편
특허 72건
국내/국외학회발표 314회
수상 33회

~22' S!LK 실적

• 삼성전자 ·LG Display ·SK Hynix산학협력을통한입사추천!
• 등록금지원
• 삼성전자휴먼테크논문대상 9회 (삼성전자입사특전)
• 박사과정진학권장 /지원 (S!LK,문부성장학생,미국유학등)
• 연구과제수행 -졸업논문주제의연관성최대한확보
• 외국대학 internship제도활용지원

다양한연구장려제도 S!LK 졸업자현황 (전체)

• 삼성전자/디스플레이 : 48명
• SK Hynix/SKC : 10명
• LG display/Innotek/SiliconWorks : 26명
• DB HiTek : 8명
• 외국기업(Intel / IBM / BOE) : 3명
• 대학/연구소 : 2명
• Magnachip/SEMES : 3명
• 기타 : 18명

• 높은취업률과연구성과 (평균 SCI(E) 논문주저자 2.6편 + 공동저자 5.3편)

• 예비석사제도 – 석박사진학예정자 / 체계적인교육 / 맞춤형멘토–멘티시스템

<최근졸업생>
삼성전자 (9) LG Display (10)

SK Hynix (4) DB HiTek (4)

LX 세미콘 SEMES

S!LK 박사과정진학 (4)
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-탄탄한기초이론
-실용적인실험/분석능력배양
-반도체소자기초이론에서부터,
최신기술수준까지 Cover

교육 Plan

BK21 4단계, ERC(C-ICT 연구센터), 지능형반도체관련국책과제진행중 (7개)

삼성전자/LG Display 외, 다양한대/중소기업과활발한협업 (실용적기술지향)

지능형반도체&디스플레이핵심전문인력양성팀



Intelligent Semiconductor Devices & Integrated Circuits Lab @ KMU

Industry-University Co-op Project
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반도체전공트랙참여기업과의산학협력연구 (진행중)

인공지능기반반도체소자모델링

→ 반도체소자측정/분석, 모델링
→ 반도체모델링/EDA Tool 개발/개선 (Alsys 2.0)

→ 인공지능모델 (AI 모델) 개발/개선

써카디언리듬조절을위한스마트 IoT시스템
(스마트 IoT 기기및스마트홈시스템)

→ 지능형반도체설계 (소자/회로/시스템수준)

→ 스마트센서설계 (소자/구동회로/시스템수준)

→ 스마트 IoT 기기및시스템

그외반도체전공트랙참여기업으로
산학협력프로젝트확대계획

→연구경험 / 연구참여 Chance!
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Research Environment
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• 반도체 소자/회로 제작 (K-Fab. (클린룸), 산학협력관 5층)

• 측정/분석 시스템 구축

• 매 학기 self-user 교육 후 (대학원생), 직접 장비 사용의 기회

2 μm50 μm

500 μm50 mm

200 mm Si wafer

5 μm

Si/SiO2 substrate
Al2O3/SiO2

s-CNT solution

Wafer immersion in 

the s-CNT solution

1 μm

Gate

Gate

Source

Drain

network channel
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Research Field of S!LK   
CMOS device and integrated circuits

Future Memory

Emerging materials-based electronics

Oxide materials-based electronics 
(Display)

Hybrid device-based circadian 
ICT research center

• 반도체 소자/회로/시스템 – 재료/구조/공정 설계/제작(공정) →분석/모델링

• 반도체응용기술연구 – 차세대메모리/로직반도체, 센서, 디스플레이, IoT 기기등
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반도체 재료/소자 구조 개발 → 분석/모델링
→ (1) 새로운 응용 개발

→ (2) 개선점 발견 → 재료/소자 개발 (순환)
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Research Direction of S!LK   

Applications

Materials

Devices

Circuits

Fabrication

Device 

Characterization 

& Simulation

Application

Current Mirror

Logic Gate

Inverter

Amplifier

MOSFET
SiNW FETTFT

Resistor

Diode
Si

CNT

III-V

InGaZnO

Transient Electronics

Neuromorphic

Sensor

Memory

Circadian
Rhythm

반도체기본(재료, 이론, 공정) →응용 (반도체기술전반)
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Tech. 

Demand
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Device Fabrication
Device/CMOS Circuit Design & Fabrication, Process Design

20 nm 30 nm50 nm

90 nm

SiNS Poly-Si gate

100 nm5 μm

b

b`

a

a`

a`a b`b

20 nm 30 nm50 nm

90 nm

SiNS Poly-Si gate

100 nm5 μm

b

b`

a

a`

a`a b`b

➢ GAAFET (NNFC)

➢ Si CMOS Circuits for AI (ISRC)

(Processing-In-Memory, PIM)

➢ Fabrication Process Design (공정설계/제작)

'New Device'–CMOS Circuit Cointegration
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Device Fabrication in K-Fab. 
(Display, Memory)

➢ IGZO TFT Fabrication ➢ ReRAM, Memristor Array Fabrication

➢ 1T1M(1Transistor 1Memristor) Fabrication ➢ IGZO TFT with Top Gate Self Aligned Coplanar 

Structure Fabrication.
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Device Modeling and Characterization
(Analysis on Generic Devices–Memory, Logic Tr., Display Tr., etc.)

➢ Characterization of Grain Boundary Trap

➢ Modeling of photonic response in MOSFETs

➢ Extraction of trap in MOS structure

➢ Extraction of trap using opto-electronic 

technique

❖ Modeling and Characterization of CMOS 

device using opto-electronic characteristics.  
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Device Modeling and Characterization
(Analysis on Display Devices)

➔ Transparent/Flexible Display: Instability under OLED operation
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Logic: Gate-All-Around Si Nanosheet MOSFETs
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~ 20 nm

Ⅰ. SOI wafer preparation Ⅱ. Wet oxidation Ⅲ. SiO2 removal Ⅳ. S/D patterning and 

etching

Ⅴ. BOX etching and 

channel suspension

Ⅵ. Gate oxidation Ⅷ. Gate patterningⅦ. Poly-Si gate 

deposition
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Memory: DRAM Cell TR, Peri TR
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• Comprehensive analysis of DRAM at cryogenic temperature

- Fowler-Nordheim Stress degration fo Buried-Channel-Array Transistors in DRAM Cell

Vaccum chamber probe Station & Liquid Nitrogen
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Memory: 3D NAND Flash Memory
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Mobile Internet
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• Comprehensive analysis of fast charge loss resulting from short time retention
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Memory: Emerging Memory

Source : Western Digital Estimates

Solid-
electrolyte

Ag or Cu

Pt or W

Phase-Change RAM
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Memristor Ratioed Logic
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Application

Convergence

PIM (CPU + Mem.)
DRAM / FLASH

New Memory

Cognition and Response
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FET-Based Chemical / Bio Sensors

Gas Sensor
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VOUT
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in circuit
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VDD,2

VLG

ROUT IR

Bio, pH Sensors & Circuitry
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Sensor: Strain / Pressure Sensors
CNT-PDMS strain sensor 

based on semiconducting SWNTs

Fabrication process

Tensile 
equipment

(Stretching/releasing)

PDMS substrate UV O3 treatment Poly-L-lysine

CNT solution
Air spray

CNT deposition

(90% semi. CNTs)

Ag paste

Cu tape

Cover PDMS CNT-PDMS 

composite

36 mm

22 mm

8 mm

Fabrication of CNT-PDMS strain sensor

Transparent

Strain Sensor

▪ The number of spraying of CNTs onto the PDMS 

substrate controls the concentration of CNTs

1µm
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3D-printed pressure sensor 
with porous dielectric

3D printing 
nozzle
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Neuromorphic System (Intelligent Semicon.)

Tactile Sensor System with sensory neurons and perceptual synaptic network

19

Energy-efficient vector-matrix multiplication for in-memory computing
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Processing-In-Memory (PIM, Int. Semicon.)

FLASH Memory Array for PIM Operating Principle (Architecture Design)
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Circadian Rhythm-Based Wearable Healthcare
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연구분야 : 반도체 기술 전반 (재료, 소자, 공정, 회로, 시스템)

응용분야 : 1) 상용 기술 개선 / 차세대 기술 개발 (메모리/비메모리)

2) AI 반도체, 스마트 IoT 기기 및 스마트 시스템 개발

(로직, 메모리, 디스플레이, 센서 etc.)

기술구분 :

* 소자 설계 (구조, 재료, 성능 확보 목표 (실용적 기술 지향))

* 공정 설계 (Process Design)

* 공정 기술/소자 제작 (Device Fabrication)

* 소자 분석 (측정, 분석, 시뮬레이션)

* 응용을 위한 반도체 회로 및 시스템

산학협력 (반도체전공트랙 참여기관) :

* SAMSUNG, LG, ㈜Alsemy, ㈜써카디언, 등. (확대 계획)


