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Commercial aromatic liquid-crystalline polymers (hereafter designated as LCP), are known to be unable to

dissolve in any common organic solvents except for costly fluorinated reagents. Recently, Sumitomo Chemi-

cal succeeded in the development of innovative LCP solvent casting film from its varnish. The casting film

exhibits not only low water absorption characteristics, low gas permeability, low dielectric loss at high fre-

quency and high temperature tolerance originated in using LCP as a base material, but also high tear strength

because of less anisotropic property in comparison to extruded LCP films. The LCP film by this casting
method has many advantages to be applied for the electro devices such as flexible print circuit board, embed-

ded circuit board and so on.
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1155 ] Physical Properties of Various Themoplastics
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LCP PI PEEK PES PPS SPS
(Type D) (Thermotropic)

State Classification LC Amorphous Crystal Amorphous Crystal Crystal
Melting Point (°C) 340 — 334 — 278 270
Tg (°C) 250 220
Moisture Absorption (%) 0.04% 0.34% 0.14% 0.43% 0.04% 0.02%
Flammability UL94 V-0 V-0 V-0 V-0 V-0 HB
Resistance of Hydrolysis O O ©) O O O
Dielectric Constant 1GHz 3.0 3.0 3.3 34 34 2.6
Dielectric Tangent 1GHz 0.003 0.003 0.003 0.004 0.002 0.001
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-1 5378 Typical LCP Classified into Heat-Resistant Group

Type K Transition Solder Resistance Molecular Structure
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BEEEM  Schematic representation of injection mold-
ing process
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Extrusion Process

Tubular Process

Circular Die

BEEW  LCP film fabrication process
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BEEEN  standard solvents for LCP
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As Cast Thermal
Treatment
Crystalhzatlon
LCP % ______
Castlng Over
Solution Transparent Translucent

BGEEME Dry-up process of LCP solvent -casting
film
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Sample

1. Scintillator

2. Photo-Multiplier

3. Constant Fraction Differential Discriminator
4. Delay

5. Time to Amplitude Converter

6. Multi Channel Analyzer

BEEEE  PALS System
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BEEEEN  Schematic illustration of positronium (a)
and positronium reaction (b)
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1E:s1 5 Moisture Absorption Property

LCP Solvent - Casting Film  Polyimide Film

85°C / 85%RH 0.1% 1.2%
168Hr
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1118 Thermal Properties of LCP Solvent — Cast-
ing Film

LCP Solvent — Casting Film  Polyimide Film

Solder Resistance OK OK
260°C x 120sec
Melting Point 300~380°C —
Tg 170°C >500°C
Thermal Conductivity 0.4mW/K 0.2mW/K
400000
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1:155653] Mechanical Properties of LCP Solvent —
Casting Film

LCP Solvent - Casting Film  Polyimide Film

Tensile Strength (MPa) 120 250 — 400
Tensile Modulus (GPa) 3.6 35-9
Elongation at Break (%) 10 30-80
Holding Endurance 20000 5000 — 10000
R=0.38
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