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Paracyclophane derivatives and thin film coating 
via CVD process

Department of Chemical Engineering and Applied Chemistry
Chungnam National University

Polymeric films onto surfaces

Conventional methods Other methods (?)
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Advantages of Vapor Deposition Polymerization

I. Vapor Deposition Polymerization

‐ No Solvent (Environmental Friendly)
‐ No limitation on Monomers or Materials
‐ No limitation on surfaces (materials, morphology)
‐ Relatively Easy Process 
‐ Good Processibility
‐ Conformal Coating

iCVD, oCVD, pyrolysis CVD, Vapor Deposition Polymerization

‐ K. Gleason (MIT)
‐ J. Lahann (Michigan)

Particle Coating
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Once upon a time…

 My works about CVD in the past

Adv. Mater. 2006, 18, 2216–2219

small 2008, 4, No. 11, 1945–1949

small 2010, 6, No. 21, 2378–2382

Macromol. Rapid Commun. 2015, 36, 1192−1199

iCVD/oCVD
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Parylene Coater

8
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p-cyclophane
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Adv. Mater. Interfaces 2020, 7, 1901858

Adv. Mater. Interfaces 2020, 7, 1901858
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CVD in Nanoscience- surface patterning

Can do many things with Simple Chemistry!!!
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Currently Available Monomers in our Lab

Monomer Library
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Functionalized Parylene
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Amine
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Hydroxyl
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Dual (Salicyl Aldehyde)
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Alkyne

13C NMR
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Methyl amino, Methyl hydroxyl

<Aminomethyl Parylene>

O
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Gate dielectric Layer

Parylene works in Electronics

Majors are Encapsulation layer, Protection, and some of Dielectric layers in 
electronics!
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Basic of Basic for Thin Film Field Effect Transistor

Issues in Dielectric layers? 

Parameters 

-Monomer structure

-Molecular weight and MW distribution

-Density of film (number of pinhole) 

-No Chemical reaction with organic semiconductors



2021-11-10

17

Previous works with Parylene as dielectric layer

Organic Electronics 
46 (2017) 14-21

Previous works with CVD polymer films in Dielectric

628 NATURE MATERIALS | VOL 14 | JUNE 2015
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Cowork with

Prof. Kim H

In addition to High dielectric constant, high capacitance, low leakage current, 
operation stability…etc

 Interfacial Optimization with f- Parylene

 Obtaining InGaZnO (CVD based) semiconductor devices with Top or Bottom 
gate from

Schematic diagram  of parylene coating with several monomer
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(c)

(d)

c) FT-IR of parylene-C,D,AF4 on Si. 
d) FT-IR of parylene-C,D,AF4 on Al/Glass
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TFT - Transistor

Gate dielectric
Thickness

[nm]
Semiconductor

Mobility
[cm2/Vs]

Von

[V]
S.S

[V/dec]
Nit

[ /cm2 eV]

SiO2 100 IGZO 2.39 -2.81 0.48 8.60 x 1011

Parylene-C 100 IGZO 6.22 -0.52 0.21 4.11 x 1011

Parylene-D 100 IGZO 5.81 -3.31 0.58 1.39 x 1012

Parylene-AF4 100 IGZO 6.23 0.02 0.41 9.42 x 1011

Parylene-Ethynyl 74 IGZO 7.08 -3.72 0.20 6.02 x 1011

Parylene-C Parylene-D Parylene-AF4
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TFT - Transistor
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Gate dielectric
Thickness

[nm]
Semiconductor

Mobility
[cm2/Vs]

Von

[V]
S.S

[V/dec]
Nit

[ /cm2 eV]

Parylene-AF4 50 IGZO 5.14 -1.69 0.46 2.15 x 1012

Parylene-AF4 100 IGZO 5.06 -1.62 0.41 9.42 x 1011

Parylene-AF4 150 IGZO 4.83 -0.93 0.30 4.32 x 1011

Parylene-AF4

50 nm 100 nm 150 nm
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Top Gate Bottom Gate
Mobility 2.39 5.47

Von ‐2.81 0
S.S 0.48 0.42
Nit 8.60 x 1011 1.17 x 1012
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Parylene - ethynyl 
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TFT - Flexible
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 Bending radius of 0.775 mm, 

calculated strain 0.68 %
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On-going Researches

TFT – High Mobility
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TFT – Click Reaction
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Nano Fiber

Parylene‐N
Nano fiber 

Si wafer

Liquid crystal

Photoreactive parylene

100 µm

10 µm
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Liquid Material Encapped Parylene

Liquid electrolyte Liquid Polymer(PEG)

연구개발 목표
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Paradox 형 Parylene 박막 필름

Parylene

고안정성
High Stability

고반응성
High Stability

n

m

𝑃𝑎𝑟𝑎𝑑𝑜𝑥

습기/먼지/화학 안정성

생화학적/부식 안정성

온도/습도 변화 안정성

-전기/전자/반도체

-의료/바이오

-표본/보존

Click Chemistry

Micro-patternable

Crosslinkable

-Ethynyl - Azide

-Photo/Heat

-MEMS

Process Characteristic
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