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Development of High Performance Polyimides
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Abstract

We have developed various high-performance polyimides by incorporating functionalities such
as transparency, heat dissipation, and stretchable polyimide into heat-resistant polyimide resin.
Transparent polyimide is targeted for transparent displays and VR glasses, heat-dissipating
polyimide for small devices and automotive applications, and stretchable polyimide for stretchable
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Comparison of various transparent materials
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Transparent PI film Conventional PI film
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Photos of our PI film and conventional PI film
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Appearance of transparent CCL roll (540 mm wide)
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Composition of Nippon Steel Chemical & Material trans-
parent CCL
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Properties of transparent PI-CCL

Transparent PI-CCL Conventional
Single sided Double sided (M series)
Copper foil Thickness (um) 18 18 18
Thickness (um) 25 25 25
Total transmittance (%) 86 86 68
Yellow index 14 14 >50
Polyimide HAZE value (%) 1.8 23 74
Coefficient of thermal expansion (ppm/K) 24 21 <25
. O O
Flammability (VTM-0) test in lab test in lab ©
1 mm 180° PI/Cu peel strength (kN/m) CéSt 51de' 07 07 ~10
Laminate side - 1.4 >1.0
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Comparison of various transparent PI-CCL

NSCM* PI-A PI-B
CCL formation method Casting Laminate | Spattering
HAZE value (%) <25 >7.0 <25
PI/Cu peel strength O 7 A

* Nippon Steel Chemical & Material
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Wavelength dependence of transmittance
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(b) The back is a computer screen (The shooting distance:
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Transparent CCL circuit products
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Correlation between the glass transition temperature and
thermal conductivity of polyimide
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Correlation between filler content and the thermal conduc-

tivity of polyimide
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Properties of thermal conductive PI-CCL

Thermal | Conventional
Typical properties conductive CCL
PI-CCL (M series)
PI thickness (um) 20 20
Copper thickness (um) 35 35
Depth directi
PI thermal P " ”)ec on 11 02
z
conductivity T
Surface direction
(W/mK) 2.1 0.6
(xy)
1 mm 180° peel strength (kN/m) 1.2 >1.0
Temperature of thermal decomposition
. >500 >500
at 5% weight loss (°C)
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8 13 PI-CCL DIZEEMDINEHER (150C)
Heating test for the adhesion of thermal conductive PI-

CCL (150°C)
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Appearance of stretchable PI film
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Properties of stretchable polyimide film

C tional
Stretchable | Stretchable onventiona
PI-CCL
PI #1 PI#2 )
(M series)
Thickness (um) 35 25 25
Tensile strength (MPa) 26 40 370
Elongation (%) 462 350 59
Water ab: ti t
ater absorption rate 0.1 0.1 11
(Wt%)
Temperature of thermal
decomposition at 5% 455 447 >450°C
weight loss (°C)

OF 7= BT L T,

LG
1) R A I FOEPERERERT & IO A, 25 2 B B, Aty
sz, 2023, 566p
2) JSR TECHNICAL REVIEW. No.122, 13-18 (2015)
3) FEATEE 5166233 7, 2008 £ 12 H 26 H
4) BFFFEE 7222089 &, 201946 H 12 H
5) HERFES 5665846 5, 2020 4F-3 H 10 H

F  %5% Hongyuan WANG

HEr IHN&~T ) TV ()

WATIZERT  FERREI IR R B2 v & —
' T —¥— - WigEH T

O TEEEORHEEETEML T292-0835

B A& # gk B W H4a245 (2025)



