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Fig. 1 Dipole moment (b) and Isotropic polarizability volume (c) of the model compounds (a) calculated under the
PBE0-D3/def2-SVP theoretical level via ORCA 4.2.1 software package
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Fig. 2 Synthesis of the PlIs derived from HQDPA, ODA and DABA
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Fig.3 (a) ATR-IR spectra and (b) X-ray diffraction patterns of the PI films
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2.3 PIEGFTERE (261 °C). 459 W1, DABA [ ¥ 45 K &5 938

SRR % R R b T RE AR, I A 2 SRR
[ M k) e B B MR REFR AR 2 — o W1 Figd frw, R A
TGA W45 5 Folt 5 Tk V. e 33 FEE A2 80 2R 7 5 % 1) R
o f i FE (T B & AR 7 24 PI-5 (498 °C ) > P-4
(489 °C ) >PI-3 (475 C ) > PI-2 (460 C ) >PI- 1
(450 “C) ;5 2K H DSC 15 5 Fft 5 Tk 0. i 74 5 3% 4 A
e A (T, 1) 1 A 5 4 P1-5 (293 °C ) > PI-4
(288 “C ) >PI-3 (280 C ) > PI-2 (272 C ) >PI- 1

A | T 52 =PI #4414 B8, 2 BAS /& FCCL #E Tk
U A A .
24 PIMYIZ1ERE

FIT 1) 5% Bk W Ji 1) 7 %% VE 8 1 Tab.2 AT /s . Bl
SR 0 A W 45 4 i DABA & & B4 0, PLIY)
oz A 5 B RN AR B 1Y 0 AR B &, 43 il AN 132 MPa,
3.2 GPa J} % 178 MPa, 4.5 GPa. iXJ& K N PI-5 7 1
T B b WM B Ak 2 g R RN 5 1R 43 T TR AE B



Mass/%

200 400 600 800
H°C

(b)

PL-1 v
PL2

3 272

>

T PI-3 280
PL4 e
PL5 293

150 200 250 300 350
t/°C

Fig. 4 Thermal properties of PI films (a):TGA curves; (b): DSC curves

Tab. 2 Thermal properties, mechanical properties, wettability and peel strength of polyimide films

Tensile strength

Modulus Elongation at Peel strength

Pl L/C L/C CTEX107K /MPa /GPa break /% CA/C) /(N- mm™)
PI-5 498 293 24 17843 45+0.5 32+04 61.3 1.18
PI-4 489 288 28 17545 3.7+0.3 42+0.3 64.5 1.07
PI-3 475 280 35 160+6 3.0+£0.2 49+0.1 69.6 0.97
PI-2 460 272 46 14544 3.5+0.3 52+0.2 73.2 0.86
PI-1 450 261 57 13243 32+£04 63+0.2 78.9 0.65
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Fig. 5 (a) Thermal expansion property and (b) wettability of polyimide films, (c) diagram of peel strength testing of polyimide film
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Fig. 6 (a) Dielectric constant and (b) dielectric loss of the PI films
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Preparation and Properties of Flexible Copper Clad Laminates Based-on

Carboxylic Polyimide Copolymer

Guoshu Liu', Ruixiang Liu', Lunjun Qu'?, Hailong Tang', Chaolong Yang', Youbing Li'

(1. School of Materials Science and Engineering, Chongqing University of Technology, Chongging 400054, China;

2. Chongqing University Key Laboratory of Micro/Nano Materials Engineering and Technology, Chongqing

University of Arts and Sciences, Chongqing 402160, China)

ABSTRACT: A series of polyamides (PPA) were prepared by copolymerization using 4,4' -p-phenyldioxy phthalic
anhydride (HQDPA), 4,4' -diaminodiphenyl ether (ODA) and 3, 5-diaminobenzoic acid (DABA), and coated on
the surface of copper foil. The glue free flexible copper cladding laminates (FCCLs) were obtained by thermal-

imide method. The results show that when the diamine is DABA, the polyimides (PIs) perform excellent

mechanical and thermal properties. The surface contact angle of PI-5 is only 61.3°, and the coefficient of thermal

expansion is 24x10-6 K-1, and the dielectric constant is 3.58, and the peel strength of the prepared FCCL reaches

1.18 N/mm. The performance of the carboxy- containing polyimide can meet the requirements of adhesive free

flexible printed circuit for the dimensional stability and bonding properties of substrate membrane materials.

Keywords: polyimide; free flexible copper cladding laminates; peel strength; diaminobenzoic acid



