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Fig. 3 (a) In-plane and (b) Out-of-plane
thermal expansion behaviors of PIs

Table 1. Birefringence An, molecular chain orientations
coefficient Poo, CTE;, CTEL, and CVE (ppm/K) of

K, & W CTEEEIRIEZFF L, CVE PI films.

DEFERxEm T . Fig. 5 T2 7 An  Pyo CTE; CTE. CVE
WAXD /% % — > |2 5 W T, PMDA/MPD  0.03 —0.09 32 53 117
sBPDA/NDA XA AT v — 7 % P2FDA/MPD 0.04 -0.10 30 52 112
R, BEREEEARET S 2 LR sBPDA/PPD 0.19 -038 5 120 130
X% £7- 10FEDA/NDA gy  SBPDAMPD 002 —0.03 39 41 118
WAXD 4% > i o (BT E— L e s 1ae
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. i ; o : .
EDRIFHGID R ORI T S RO oeennpas 004 —012 45 74 165

Wrd 2. gji’ MPD % 27 I “1Z *CTE and CVE were estimated in the temp range of 50 to 240 °C
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