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Low Dk/Df Polyimide resin —PIAD-

Biomass-based Polyimide resin Feature
5
Other —
monomers o

Varnish After drying

Thermoplastic solvent-soluble
Polyimide resin solution

: I - Good processability

. gzifﬁgllgg:;t (processing tempe_rature:<180°C)
. Additives + Low water apsorptlon (<0.5%)

. Filler etc. - Low Dielectric constant (2.7)

- Low Dissipation tangent (0.002)

- Good adhesion
Biomass-based - Good heat resistance

Low Dk/Df polyimide resin(PIAD)

— Suitable as an adhesive resin
for high-frequency substrates

- Biomass-based low Df TPI for FCCLs,
- Biomass-based low Df PI adhesives, etc::-

Main Uses and Applications of PIAD

Applications
Raw materials Adhesives for high-frequency substrates
/ \ — Low dielectric, High heat resistance,
High adhesion, High reliability
LOW_ D|_</D1c | - - Flexible Copper Clad Laminates (FCCLSs)
Polyimide resin - Bonding Sheets (BS)
[PIAD | - Coverlay (CVL)
- Resin Coated Copper foil (RCC)
n Cross-linkers, Resins for semiconductor back-end processes
Curing agents (Light curable, thermo-curable)
_ —Low dielectric constant, Low elasticity,
+ Filler Low water absorption
- Resins for Redistribution layer (RDL)

+ Additives, etc..
\\ / Binders for Lithium-ion batteries

—High reliability, water-based,
Low temperature curing
- Binders for high capacity negative electrode

~

Our Advantages
.

- Polyimide resin design and development technology
- Technology for compounding with
thermosetting resins and inorganic materials
N /

rY Yk Rk
T2 EKR S




Low Dk/Df Polyimide resin —PIAD-

Properties of PIAD series

PIAD 150L 300 152H 252
Unit
Maximum Stress MPa 10.7 13.5 17.5 35.1
Fracture Elongation| 9%GL 100 < 2.5 100 < 13.7
Elastic Modulus GPa 0.41 0.73 0.53 0.63
Water absorption rate % 0.2 0.4 0.1 0.2
Dk@10GHz - 2.6 2.7 2.5 2.6
Df@10GHz - 0.0023 0.0024 0.0016 0.0017
Softening point C deg. 30 140 80 100
Main solvent Cyclohexanone Toluene

* Possible to propose Higher Tg products and NMP-based products
for Li-ion battery binder applications (under development)

Water Based Polyamic acid solutions for High capacity Li-ion Batteries

<Features> <SiO Anode Charge/Discharge Cycle>
®Environment-Friendly resin 2000

®PFAS free
el ower temp. Cure (>120%C)
eHigher Thermal and Chemical stability
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®Higher strength Resin o0 | % 01 PAA/PVA
®Better Dispersibility (Si, SiC, SiO- - ) 5  onos
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Properties of varnish Properties of film

Non volatile| Viscosity Modulus Elongation o
(%) (Pa-s) | PP (GPa) (%) T9(C)
20-40 1-10 /7-10 2-3 10-60 200-320
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Low Dielectric Adhesive

(Developed Products)
.m v Low Dielectric Properties

v Good adhesion to various adherends
v High level of transparency

Suitable for bonding of high-frequency components/5G
peripheral materials.

¢ Product Properties

LDA-002-M LDA-C

Sample Name

(Main agent) (Cross-linker)
Viscosity(mPa-s@25°C) 300 60
Non-volatile content(%) 50 75
Diluting Solvent Butyl acetate Ethyl acetate
¢ Physical Properties of Adhesive*1
Dk/Df*2 (SPDR 10GHz) 2.26 / 0.0018
Glass 17
Adhect s Acryl(PMMA) 38
Nsaenoree ™ cor 5
LCP 17
Smooth Cu foil 20
_ Tt(%)*4 91.7
ICD)II‘jc;Iacearlties>3<5 Haze(%) 0.28
a*/b*/L* -0.07 / 0.27 / 96.8
Heat Resistance (Holding Power) (°C)*6 >80

¢ 1 Formulation ; LDA-002/LDA-C=100/2 (wt%) Drying condition/Thickness(dry) ; 120°C X 5min/75um

¢ 2 Dk : Dielectric constant Df : Dielectric Tangent ¢ 3 180° Peel test (200mm/min) 3% 4 Tt : Total light transmittance
¢ 5 Including COP film (Zeonorfilm®ZF-16 : Tt ; 91.5%. Haze ; 0.05%. a*/b*/L*=-0.03/0.17/96.75)

¢ 6 Adherent ; glass, Load ; 1kg, Adhering Area ; 25mm X 25mm, Test temperature when there is no misalighment after 24H

¢ Application Example 5G Radio Wave Reflective Sheet

|
(<( )D L : ¥ y Z, Protective film(Low Dielectric Material)
SV\*@:Q}\) Ng receiys ~ -~ 45 Low Dielectric Adhesive(Low Dielectric Loss)
A i:b radio waves Radio Wave Reflective Layer(Cu Pattern)
X (.. Base Film(Low Dielectric Material)
@ Yl

- >ncucys O
Blocking s MESTZ R Yo
radio waves |
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Photosensitive polyimide composition

'PR-P1

Features

w Toughness and heat resistance derived from Polyimide-structure.
¥ No need for high-temperature process due to pre-closed process.

v Patterning is possible by introducing photosensitive groups.

Example of patterning Hollow structure can be created
<Roof Layer manufacturing process>

7 UV
:.'.,"-"'72.817um ‘ ‘ Mask
e PET . PET
* PR-P1(10um) j|> . PR-P1
*Size of via : 8um { |
4

Opm * Cyclopentanone developing

DLamination @Mask exposure
Application Examples o
PR-P1 @Delamination
B Hollow sealants for MEMS ﬁ> \ - @Developing.
. : ®Hard baked
B Semiconductor post-process materials
B High heat-resistant film
®Hish E’' even at high temo. &®Excellent low outgas
Performance.
100 101% |
100%
9S%
10 ) 98%
>1GPa @200°C
. 97%
O l C
all XN 96%
O 1 >
— (5 95%
LLJ = 940 _ -
o 5304 5% weight loss temp. >350C
92%
91%
0.01 90%
25 50 /75 100 125 150 175 200 225 250 275 50 100 150 200 250 300 350 400
emperature (C) emperature (C)

Substrate :Release paper
Thickness :10um E
Drying :115C5min .

[=]

T

UV Curing E6OO£nJ/cm_2 (QUV-A,ghi line) :
. After bake :200°C60min '3’51 (...E{t\\%-"‘n_a. 3 El ]
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Low and high refractive index

resist materials

Low refractive index and alkali development type

B Features
v Low refractive index type

v Alkali development type

v Lineup of particle/non-particle type ™ = 8
B Applications Display brightness enhancement layer
PR-A9LR PR-B1LR PR-B2LR
Low reflective index by Particle-Non containing
Conta'n';c_?rggggw silica Thick coating available (5um~)
Features .\ OH /W\
e . O p— | Alkall
=0 | refractive [ SQYEORIETT seamen
Reifr:gggve nD=1.38 ND=1.47 nD=1.45
L/S 30um/30um

Further Low refractive index type under development

B Features PR-A5HR

v Alkali development type
v Good adhesion to glass
Features
zséé’ZdDBOum Via Pattern .
D W T Surface modification
p i@ £ i ) 212.836pr tuning available
/"m.;_.mm. - ,*w -
283873 g’w | | Re_fracalctlve ND=1.68
100 ” INAex
opm L/S 30um/30um

B Applications
Display brightness enhancement layer
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