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X5 Pyromellitic dianhydride(PMDA), 3,3'-4,4'-benzopenonetetracarboxylic dianhydride(BPDA) L8] 3L p-
phenylenediamine(p-PDA)<} 3] 1,4-bis(4-aminophenoxy)benzene(1,4-APB)2} 2,2-bis[4-(4-aminophenoxy)
phenylJhexafluoropropane(HFBAPP)S 717} o]-&-sto] Eejoiks I, o] & €4 o|v| =3} A4S Gsted
2oV = 52 AxsiSieh Alxd 52 el ek 94 B471(FTIR), € 5 £471(TGA), @ 714 4
71(TMA), & - 984 As E471(DMA), 283 7Fs 17 AIE71(UTM) 5= ol&-ste] 318t 13 3 E3] - 7|A1%
5788 ZAFHTE 14-APBSF HFBAPPS] Z240] S7I5tel| whet E4 - 717414 4% S580°] Wolle 43S |
ERHSLAL, Sk} HIS=g @R AA(CTE)E 7H Ejo|n| = EE2] 79 HFBAPPE ©|-8-3F d&°| 14-APBE ©]
B3 R YE 94 SAT B F5E AE eI o]9f o] B AelM E Feon= 5

4 3= 7]3] flexible copper clad laminates(FCCL)E 913+ 7|2 HEo 7 248 4= 9l A o7 JAter,

Abstract: Poly(amic acid)s were successfully synthesized from 1,4-bis(4-aminophenoxy)benzene (1,4-APB) or
2,2-bis[4-(4-aminophenoxy)phenyl]hexafluoropropane (HFBAPP) with pyromellitic dianhydride (PMDA), 3,3'-4,4'-
benzopenonetetracarboxylic dianhydride (BPDA) and p-phenylenediamine (p-PDA) and then they were effectively
converted into polyimide films by thermal imidization. The chemical structure and thermo-mechanical properties
of polyimide films were examined using Fourier transform infrared spectroscopy (FTIR), thermo-gravimetric
analyzer (TGA), thermo-mechanical analyzer, dynamic mechanical analyzer (DMA) and universal tensile machine
(UTM). The moisture absorption, thermal and mechanical properties of polyimide films decreased with increasing
the amount of 1,4-APB and HFBAPP. The polyimide films using HFBAPP showed lower properties than that of
1,4-APB at the same ratio, but it displayed better thermal properties and lower moisture absorption at the similar
coefficient of thermal expansion (CTE) with a copper. On the basis of our finding, it is concluded that 4-
component polyimide films could be utilized for base films for flexible copper clad laminates (FCCL) of flexible
printed circuit boards.

Keywords: polyimide, monomer composition, coefficient of thermal expansion, moisture absorption.
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Table 1. Chemical Composition of Polyimides Using 1,4-APB

Molar ratio
Sample
PMDA-BPDA p-PDA:1,4-APB
PA91 9:1
PAS2 8:2
PA73 5:5 7:3
PAG64 6:4
PA46 4:6

Table 2. Chemical Composition of Polyimides Using HFBAPP

Molar ratio
Sample
PMDA-BPD p-PDA:HFBAPP

PA91 9:1

PAS2 8:2

PA73 5:5 7:3

PA64 6:4

PA46 4:6
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Figure 1. Synthetic scheme of polyimides.
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Figure 2. FTIR spectra of different polyimide films.
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Figure 3. Coefficient of thermal expansion (CTE) value of polyimide
films with various amounts of diamine.

Figure 4. TGA thermograms of polyimide films with various amounts
of diamine.
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Figure S. T; and 7, change of polyimide films with various amounts
of diamine.
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Figure 6. Tensile strength change of polyimide films with various
amounts of diamine.

Figure 7. Elongation change of polyimide films with various amounts
of diamine.

Figure 8. Modulus change of polyimide films with various amounts
of diamine.
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Figure 9. Moisture absorption of polyimide films with various
amounts of diamine.
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