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Polyimide film

Base Polyimide film

Fig.1 Cross-sectional view of a typical flexible printed circuit board (FPC).
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Fig.2 Polymerization scheme and molecular structures of monomers used in this work.
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Table 1 {ZIRITHEEE (rea) & BN - %W%%@%rﬁ'@mk4®EXTw% B
BT 20, s-BPDA EEAL, oAU T 2 RliE (PAA) OIREITHEE frea 13 1.01
dl/g UL EZE/R LTz, EBTWSIMERETH H-CF KA EBRLIZVT 2 I+ EA G
AR LTV, 2L T, B0 I MEEVEONTZA2TD PEsI 7 1 /L AL, 400°CE T
B 7 T, DB S 3, BBV IEMREL CTE 1% 10.8 ppm/K LA FCTH Y, $#laIE D CTE
(20 £ 2 ppm/K) £V &/ S BN MMEWE & BSHEREMEZ R Lz, 20X 9 72{KE
RZBEMEIL PESI O F MG « BEAEEE & D720, Ba I NMEFRRZ 7 4 L AN I
ICEHEPH AR L7 EB 2 b, BV RIRE 2 7~3 T 13 Fig2 ORERE PL <0
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Table 1 Thermal and mechanical properties of PEsI films.

Type Nred (PAA) CTE de N, Td: Air Eave Eb(ave/max) Obave

(dL/g) (ppm/K) ©) ©) (GPa) (%) (MPa)
1 (-H) 1.60 -1.2 541 533 8.33 3.2/5.1 150
2 (-CH3) 1.53 1.7 499 463 8.23 43783 210
3 (-CF3) 1.01 3.6 450 442 8.16 3.8/5.5 210
4 (-H) 5.77 6.7 518 495 6.14  6.6/11.5 170
5 (-CH3) 9.87 4.8 468 414 8.10 3.0/5.0 170
6 (-CF3) 4.02 10.8 416 404 5.98 3.5/17.1 130

<PEsl 7 4 VA DWAKER L FHERME >

Table 2 {Z PEsI 7 4 /L A D S
WK (Wa) 3L, 10GHz
IZB T HFERMELE LD
Too Wa l3PEREL PL, @D 2.5
wt% & LEfE L C, 0.58~1.09
wt% &AM & 72 5 72, Fig.3 A
CRET LS, A S NBGA o Cede
#F(1L.C) & WAIZIZHED &
0, BT DA 2 RBEE N A A
HROIKT, £ L TBKZR Fig. 3 Correlation of the imide ring content (I.C.) with Wa for PEsI and
-CF, %@@J%K L oT WA conventional PI films.

RWMEIZZR ST 2B DbD, #H, 4 I FEEAHE (LC) 1%, O=C-N-C=0 O I NE
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P, & PL O LC.IXZFNEH, 3823, 36.63%) .

HEFER () 1£2.66~3.35 OHIPATH Y, B Z G 5 PEsI ML 72 28\ 23 A
HNTZH DODORERMPL D 3.17 Ll T % & Type3 ZBRERREDE TH 72, — 77,
FHEIEHE (tand) 1%, -CF3 B XD BERIRERNR DN R oo b DD, fERM PL
D 0.01136 £ b2 &, 2RIZENT 0.00286~0.00484 & —HH{KUMEZ R L7z, 21U,

Pl
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Table 2 Water absorption and dielectric properties of PEsI films.

Tvpe I.C. Wa (wt%) € tan 0 Thickness
yp (wt%) (Average thickness (um)) [10GHZ] [10GHZ] (um)

1 (-H) 28.79 1.09 [16) 3.35 0.00456 18
2 (-CH3) 27.99 0.87 (14 3.27 0.00299 1
3 (-CF3) 25.26 0.58 [15) 2.66 0.00484 13
4 (-H) 23.09 0.79 (19] 3.32 0.00346 9~10
5 (-CHa) 22.07 0.78 [(19] 2.95 0.00286 15~16
6 (-CF3) 18.86 0.58 [(19] 2.98 0.00358 9
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Fig. 4 Correlation of the imide ring content

G

(I.C.) with tand (@ 10 GHz) for PEsI and
conventional PI films.

Fig. 5 Relationship between water absorption
(Wa) and tand (@ 10GHz) for PEslI and
conventional PI films.
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[1] M. Hasegawa et al., Polymers, 12, 859 (2020).
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