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ABSTRACT : In this study, nine kinds of polyimides were synthesized from 1,2,4,5-benzenetetracarboxylic
dianhydride (PMDA), 4,4’-(4,4’-isopropylidenediphenoxy)bis(phthalic anhydride) (BPADA), m-pheny
lenediamine (m-PDA) and 4,4'-oxydianiline (ODA) by controlling molar ratio of monomers. Synthesized
polyimides were used as insulator films for 2-layer Flexible Copper Clad Laminate(FCCL) which were
manufactured by the casting method. Glass transition temperature and thermal degradation temperature
for 5% weight loss of the polyimide film were improved by increasing contents of m-PDA and PMDA,
respectively. Water absorption of polyimide film was reduced by increasing contents of ODA and BPADA
which have relatively long structure, respectively. Peel strength of 2-layer FCCL was improved by increasing
contents of ODA and BPADA.
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1,2,4,5-benzenetetracarboxylic dianhydride (PMDA,
Aldrich), m-phenylenediamine (m-PDA, Aldrich) 2
44'-oxydianiline (ODA, Aldrich)= 53}A|A AL&-3}
Fa1, 4.4-(4,4-isopropylidenediphenoxy)bis  (phthalic
anhydride) (BPADA, Aldrich)= acetic anhydride/
tolueneE  ©]8-3t] 100TColA A 832121 H
ooz WA AAAS s 1-methy1—2-pyr
rolidinone (NMP, Aldrich), toluene (Aldrich) & acetic
anhydride (Aldrichy= T3t ItZ AF&31%oH,
2-layer FCCL-& MITSUI METALY] 57 loz &4t
< AR&-ste] AR
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(amic acid)E AUt ¢} T2 Yo E F Fo
dianhydride®} 5 %2 diamine2] & H]Z Table 13}
Zro] W3FAI7IHA 9% 9] poly(amic acid)S LA}

Table 1. Molar Ratios of Polyimide Composed of
4-Component Monomers

PI | Sample code Dianhydrides Diamines
PMDA | BPADA | m-PDA | ODA
1 3737 3 7 3 7
2 3755 3 7 5 5
3 3773 3 7 7 3
4 5537 5 5 3 7
5 5555 5 5 5 5
6 5573 5 5 7 3
7 7337 7 3 3 7
8 7355 7 3 5 5
9 7373 7 3 7 3
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Double-sided adhesive tape l
i Tensile direction

Figure 1. Method of specimen for measurement of peel
strength by 180° peel test.
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Figure 2. Peel test specimen.
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Figure 3. Schematic diagram for the synthesis of
polyimides.
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Table 2. Inherent Viscosities of 4-Component Poly
(amic acid) Solutions

Sample code Inherent viscosity (dL/g)
1 3737 0.40
2 3755 0.39
3 3773 0.42
4 5537 0.44
5 5555 0.38
6 5573 0.40
7 7337 0.42
8 7355 0.38
9 7373 0.39
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Figure 4. FT-IR spectra of a poly(amic acid); code 3737.
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Figure 5. FT-IR spectra of a polyimide film; code 3737.

Table 3. Glass Transition Temperatures and Thermal
Degradation Temperature for 5% Weight Loss of
Polyimide Films

PI Sample | Glass transition | Temperature for 5%
code temperature (C) weight loss (C)

1 3737 258.4 517

2 3755 260.2 524

3 3773 264.9 525

4 5537 278.8 525

5 5555 276.9 528

6 5573 284.5 532

7 7337 302.3 531

8 7355 306.6 534

9 7373 307.4 537
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Table 4. Water Absorption of Polyimide Films

PI Sample code Water absorption (%)
1 3737 0.845
2 3755 0.859
3 3773 0.864
4 5537 0.895
5 5555 0.924
6 5573 0.923
7 7337 1.044
8 7355 1.083
9 7373 1.143

Table 5. Peel Strength of 2-Layer FCCLs

Sample code Peel strength (kgycm)

1 3737 2.289

2 3755 2.330

3 3773 2.030

4 5537 1914

5 5555 2.093

6 5573 1.831

7 7337 1.624

8 7355 1.566

9 7373 1.375
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