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Abstract: The parameters of silanol formation reaction of organosilane including solvent type, solution
concentration, pH and hydrolysis time influence the adhesion property of 2 layer flexible copper
clad laminate (FCCL). Especially, the hydrolysis reaction time of silane coupling agent affects the formation
of the silanol groups and their self—condensation to generate oilgomeric structure to enhance the
surface treatment as an adhesive promoter. In our study, we prepared the binary silane coupling agents
to control hydrolysis reaction rate and surface energy after treatment of silane coupling agents for
increasing the adhesive property between a copper layer and a polyimide layer. The surface morphology
of rolled copper foil, as a function of the contents of the coated binary silane coupling agent, was
fully characterized. As fabricated 2—layer FCCL, we observed that adhesive properties were changed
by hydrolysis rate and surface energy.
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Scheme 1. Hydrolysis and self—condensation reaction me—

chanism of silane coupling agent.
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(b) Polyimide casting on copper foil

Scheme 3. Fabrication of FCCL.
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Figure 1. Variation of 'H NMR spectra according to hydroly—
sis reaction time: (a) Hydrolysis of BTCA—TEOS; (b) Hydrolysis
of ITEQS; (¢) Hydrolysis of [BTCA—TEOSITEOS=5:5].
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Table 1. '"H NMR Chemical Shifts of the Coupling Agents in
D,0:CD;0D=8:2 at25 C (unit : ppm)

R a ﬂ V4 O_CHQ_CHa R
CHy, CHy CHy CHy CHs
BTCA-TEOS 0.5 1.6 2.8 3.5 1.0 85~75
ITEOS 0.6 1.4 2.4 3.8 1.0 75,32
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Figure 2. Reaction rate of free alcohol release for silane com—
pounds according to time.
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Figure 4. XPS spectra for the surface of rolled copper foil:
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Table 2. Surface Composition Determined by XPS Analysis

Elemental ratio (%)
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Table 3. Peel Strength with Rolled Copper Foil after Chemical
Resistance Test

Non—treated BTCA-TEOS:ITEOS=2:8

Peel strength Before 0.80 1.25
(kgf/cm) After 0.78 1.22
Decreasing rate (%) 2.2 1.8
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