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O Epoxy Resin and Epoxy Composites
® Advantages

good to
strong adhesion to metals, high refractive index,
low cost

@ Disadvantages
high dielectric constant, moisture adsorption (hydroxyl
group in structure), short worklife at high temperature
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O Hybrid Resin Composites

® Advantages

greater thermal/moisture stability, high flexibility,
high refractive index, low cost

@ Disadvantages

poor transparency (Incompatibility of two phase),
weak adhesion to metals, short worklife at high

temperature

Conventional LED encapsulants

Fig. S1: Performance comparison of the BCB-DDSQ resins with current encapulants materials
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Self-thermal crosslinking, high refractive index, high :
transparency, long worklife at high temperature \
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poor mechanical strength (lack of flexible groups) 1
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O POSS-containing Resin
® Advantages

good resi: to
low refractive index, good heat conductivity,
high transparency
® Disadvantages
strong adhesion to metals, weak adhesion to metals

O Our BCB-DDSQ Resin

Advantages

good resistance to
moisture

mechanical robustness
strong adhesion to metals
low dielectric constant
Self-thermal crosslinking,
high refractive index (high
than benzocyclobutene
resin)

high transparency

long worklife at high
temperature

The preparation process is
simple than POSS-
containing resins

Disadvantages

As a new kind of LED
encapsulants, less datas on
performance studies

The application needs
further expansion.

Performance-improved LED encapsulants

Our designed LED encapsulants
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Fig. S2. Possible schematic curing mechanism of 4BCB-DDSQ
(When the temperature was above 180 °C, the four-membered ring of BCB opened and formed
an o-quinodimethane active intermediate which can couple with each other or react with other

olefins by Diels—Alder reactions.)



Supporting Information

5.05 5.00 495 490 4385 0.40 0.34

Hy0

4 2.00-]

80 75 70 65 60 55 50 45 406 35 30 25 20 15 1.0 05 0.0

Fig. $3. 'H NMR spectrum of DDSQ-2H
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Fig. S5. 3C NMR spectrum of 2BCB-DDSQ
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Fig. 6. 3C NMR spectrum of 4BCB-DDSQ
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Fig. S7. XRD spectra of DDNa, DDSQ-2H and DDSQ-4H
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Fig. S8. XRD spectra of DVSBCB, p-2BCB-DDSQ and p-2BCB-DDSQ
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Fig. S9. N, adsorption-desorption isotherms and BJH-analyzed pore-size distribution of p-2BCB-

DDSQ and p-4BCB-DDSQ resins
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Fig. S10. Static contact angle of water on the surface of cured BCB-DDSQ resins
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Fig. S11. The transmittance of cured BCB-DDSQ resins
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Table. S1 The data of nanoindentation tests for the p-DVSBCB, p-2BCB-DDSQ and p-4BCB-DDSQ

Elastic modulus (GPa) Hardness (GPa)
sample
Testl Test2 Test3 Test4 Testl Test2 Test3 Test4
p-DVSBCB 4.1 38 43 42 0.28 0.25 0.30 0.28
p-2BCB-DDSQ 3.0 28 29 3.0 0.17 0.16 0.16 0.18
p-4BCB-DDSQ 26 28 29 26 0.14 0.17 0.17 0.13
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