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Material CTE, ppm/C
ceramic 9.5-11.5
tantalum 6.5
glass, borosilicate 3.24-4.5
silicon 2.6-3.0
gold 14.1
FR-4 PCB 18
polyimide/glass PCB 12
polyimide/Kevlar PCB 7
copper lead frames 16—-17
Kovar* lead frames 51-55
filled epoxy resins ({To) 18-25
tin—lead solder alloy (60/40) 24.6
lead—free solder alloy (Sn3.5Ag) 215
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Ordinary polymers  Existing polymer materials

Foamed polyurethane : :
High-density
(Freon gas foam) eiideiic

with high thermal conductivity

0.01 0.1 1 \

PrS Zirconia

Titanium oxide

High thermal conductivity polymer materials
expected to be developed

(W/mK)
1000

10 100

Ti Cu A
Boron nitride

Aluminum oxide Aluminum nitride
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WVTR OTR
Material g/m?/dy cm*(STP)/m%/dy
(37.8-40C) (20-237C)
PET 3.9-17 1./—~1.4
PEN 7.3 3.0
PE 1.2-59 70-550
PP 1.2-59 93-300
PES 14 0.04
PI 0.4-21 0.04-17
Polystyrene (PS) 7.9-40 200-540
15 nm Al/PET 0.18 0.2-29
SiOx/PET 0.007-0.03
ORMOCER/PET 0.07
LCD requirement 0.1 0.1
MOCON Aquatrgn_Z and 0.00005 0.0005
Oxtran 2 limit
OLED requirement 107 107 to 10°°
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PET PEN
(Meline><®) (Teonex®) PC (SuPrTI?iISite) (Kapion)
ST506  QB5FA P
T, (C) 78 120 150 223 410
Upper process
temperature (C) 150 220
CTE (-55C to
. 5 20~25 18~20 60~70 54 30~60
85C) (ppm/C)
Transmission (%)
400~700 nm) 89 87 90 90 Yellow
Moisture
absorption (%) 0.14 0.14 04 14 1.8
Young's modulus 4 5 17 Y 25
(Gpa)
Tensile strength 205 275 83 231
(Mpa)
Density (g/cm?) 1.4 1.36 12 1.37 1,43
Refractive index 1.66 1.5~175 158 1.66
Birefringence 16 " 13
(nm)

Tq

preddol Sugo-ol

Pl (fuoro-containing type) P (alicyclc typa)
Tu: 395°C Ty 328 °C

TOQO_%'}J‘ F%e “-. v s Jwin

PAI, Tg: 241 °C PAR, Tg: 239°C PES, Ty: 225°C

) e

PET, Tg 78°C PEN, Tq: 123°C PPS, Tg: 90°C  COC, Ty: 78~176°C PG, Ty: 145°C
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