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Abstract Parylene polymer thin film shows excellent homogeneous coverage chracteristics when it was
deposited onto very complex three dimensional solid matters, such as deep hole and micro crack. The parylene
deposition process can be conducted at room temperature although most of chemical vapor deposition processes
request relatively high processing temperature. Therefore, the parylene coating process does not induce any
thermal problems. Parylene thin film is transparent and has extremly high chemical stability. For example,
it shows high chemical stability with high reactive chemical solutions such as strong acid, strong alkali and
acetone. The bio-stability of this material gives good chances to use for a packaging of biomedical devices and
electronic devices such as display. In this review article, principle of deposition process, properties and
application fields of parylene polymer thin film are introduced.

Key words Parylene, Polymer thin film, Room temperature deposition, Packaging, Biccampatibility

19481 =% manchester
oM el W e ¢
sl F 2 dhto] FAE
para-xylylene®] Z9uk-g-ol 23t
21 ¥ Union Carbide®] William F. Gorham®] para-
xylyleneol] &faf Ad® 8 whatks A7) 9 €
EEHE v)$ Kyt tolm el di-para-xylylene =
& para-cyclophane?| A18-S AFsIH o, o8 o83}
o IRz} vEke ded Ao, 449% poly-para-
xylylene ZEAE PPX &2 HHAOE wryshy, oj=
A o] ddHoeR olg hsdA | F717F HAoh

o TheFeh EobllM S8-EH e FHEHA vEx I
F ol W FRGT i

*E-Mail : ysyoon@konkuk.ac.kr

443

2.1. ZxH8l2|

p )

=)
=)

5 At
ﬂl

2 WA 3L AT HA tolnEs 1FFoA 2
s 7A G2 S8k,
2 Eoj7f oo w=&

2 e rlo

28719 wet o] 7HA] typelE yF o] A
7b EA8HA % FHE N type, Clo] &
o] we}l C, D type= wF38I2L UTH N typed]
45 tolrje] 58 2T+ 150°CelH, 9473 2x=
650°Coltt. 7121 el 8] Rixme g2elA 3ol HH,
24 ¥4 < Fig. 1o JeEp At

gl 2EA Zg] O F3 A ES 7]E9
physical vapor deposition(PVD)®]t} chemical vapor
deposition(CVD)# 72 vteEabiyae Evy &
T Atk dE o 49 EF 7ASEHHEPVD)S
713HE =55 YAkse] A ke oF] o] Fe $of v}

FE dAEs Adgeiy, sl AE(C VD) pre-

(
)

&

o it &

=
L



tep1 Step2

Dimer gas

Dimer gas L

Dimer granule

Decomposition to monomer

Parylene polymer

Vaporizer Pyrolyzer Deposition chamber
(X=H,Cl F, etc)
X X
H,C c
Hzc Hz ¢4 H! X
l l H,C H;
HC H, =CH, n
X X
Di-para-xylylene para-xylylene Poly(para-xylylene_
(dimer) (monomer) (dimer)

Fig. 1. Parylene deposition process.
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Fig. 2. Mechanism of Parylene deposition.
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Fig. 3. Structure of Parylene monomer.
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Table 1. Properties of Parylene Dimers.”

Dimer Melting point,’C Density, g/cm’

N type 284 0.76

C type 140-160 0.28

D type 170-195 0.41
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Table 2. Typical properties of Parylenes”.
Property N type C type D type Measu;e;/[nentAS
General
Density, g/em’ 1.110 1.289 1.418 D1505
Refractive index, np 1.661 1.639 1.669
Mechanical
Tensile modulus, GPa 24 32 2.8 D882
Tensile strength, MPa 45 70 75 D882
Yield strength, MPa® 42 55 60 D882
Elongation to break,% 30 200 10 D882
Yield elongation, % 25 2.9 3 D882
Rockwell hardness R385 R80 D785
Coefficient of friction
Static 0.25 0.29 0.35
Dynamic 0.25 0.29 0.31
Thermal
Melting point, °C 420 290 380
Tg, °C 13 13 13
Linear coefficient of expansion(25°C, x10°, K'l) 6.9 3.5
Heat capacity(25°C, J/(g*K)) 13 1.0
Thermal conductivity(25°C,W/(m - K)) 0.12 0.082
Electrical
Dielectric constant D150
60 Hz 2.65 3.15 2.84
1 kHz 2.65 3.10 2.82
1 MHz 2.65 295 2.80
Dissipation factor D150
60 Hz 0.0002 0.020 0.004
1 kHz 0.0002 0.019 0.003
{ MHz 0.0006 0.013 0.002
Dielectric strength at 25 um D149
Short time, MV/m 275 220 215
Step-by-step, MV/m 235 185
Volume resistivity(23°C,50% RH, Q) 1.4%10" 8.8x10' 2x10' D257
Surface resistivity(23°C,50% RH, Q) 1x10" 1x10" 5%10' D257
Barrier
Water absorption,% <0.1 <0.1 <0.1 D570
Water vapor transmission(37°C,ng/(Pa+s-m)) 0.0012 0.0004 0.0002 E9%6
Gas permeability(25°C, mol/(Pa-s-m)) D1434
N, 15.4 2.0 9.0
0, 78.4 144 64.0
CoO, 429 154 26.0
H,S 1590 26.0 2.9
SO, 3790 22.0 9.53
Cl, 148 0.7 1.1
dg7 spdAo] AEH PET AW SEM AR S 24 24.8. BAH
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Fig. 5. Optical transmittance of bare glass and parylene coated
glass by UV/VIS measurement(thickness of parylene: 5um).

Table 3. Swelling on immersion in various solvents for the
commercial parylenes at

Solvent Volume change, %

N type C type D type
0.2 3.0 1.8
mixed xylene 1.4 23 1.1

dichlorobenzene

monochlorobenzene 1.1 1.5 1.5
2,4-pentanedione 0.6 1.2 1.4
trichloroetylene 0.5 0.8 0.8
acetone 03 09 04
0.2 0.5 0.5
isopripyl alcohol 03 0.1 0.1
0.2 02 0.2
0.0 0.0 0.0

pyridine
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Fig. 7. Fabrication steps of wing frame with parylene polymer.
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