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Abstract: In order to manufacture 2—layer flexible copper clad laminate (FCCL)s having the excellent
performance high adhesion properties between copper foil and polyimide film are required. Silane
coupling agents with specific functional groups as an adhesion promoter are generally used to enhance
the adhesion. In our study, we synthesized a novel silane coupling agent for increasing the adhesive
property between copper layer and polyimide layer. The surface morphology of rolled copper foil, as a
function of the concentrations of the coated silane coupling agent, was fully characterized. As fabricated 2—
layer FCCL, we observed that adhesive properties were changed by the surface morphology and we
confirmed that the novel silane coupling agent affects adhesive properties in FCCL with two types of
poly (amic acid)s.
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Scheme 1. Organosilane hydrolysis and condensation reaction
mechanism.
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Scheme 2. Synthesis of (2,4—benzenedicarboxylic acid—1—(3—
propyltriethoxysilane) amide).
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Scheme 3. 2—Layer FCCL making process by thermal treatment
in laboratory (&) treatment of silane coupling agent; (b) fabrication
of RCCL.
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Figure 1. FT—IR spectra of BTCA—TEOS, BTCA, and APrTECS.
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Figure 2. "H-NMR spectrum of BTCA—TEOS.
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Figure 3. Surface morphology variations of rolled copper foil by
the treatment of BTCA—TEOS: (a) untreated; (b) 0.5 wt%
BTCA-TEOS treated; (¢) 1.0 wt% BTCA—TEOS treated; (d)
2.0 wt% BTCA~TEOS treated.
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Figure 4. Roughness of rolled copper foil surface measured by
AFM: (a) untreated; (b) 0.5 wt% BTCA—-TEOS treated; (¢) 1.0
wt% BTCA—TEOS treated; (&) 2.0 wt% BTCA—TEOS treated.
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Figure 5. XPS spectra for the surface of rolled copper foil: ()
untreated; (b) 0.5 wt% BTCA—-TEOQS treated.
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Figure 6. Variation of peel strength as a function of the con—
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Figure 7. Peel strengths of untreated and treated rolled copper
foils with 0.5 wt% BTCA—TEOS.
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Table 1. The Comparison of Peel Strengths with Rolled Copper
Foil before and after Chemical Resistance Test

U—-VARNISH-S PI 4-Component PI

Before (kgf/cm) 0.82 0.80
After (kgf/cm) 0.75 0.72
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