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Silica Waveguide for Integrated Diffractive Optical Head
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Abstract

Silica waveguide for an integrated diffractive optical head system was designed and fabricated.
The waveguide was designed to optimize the optical efficiency of red and/or blue laser source, and a
lab-made RF magnetron sputter was adopted to deposit silica cladding and core layers on SiO«/Si
substrates. The cladding and core layers were formed using commercial targets, and the former was
done with #7740 and the latter with BK7 and BAK4, respectively. The surface roughness of the
waveguide layers was measured to be 30.3A for BK7 and 178A for BAK4, and the difference of
refractive indices between core and cladding layers was 0.9% and 2.5%, respectively. The waveguide
fabricated with the core layer of BK7 showed better optical properties when the final diffractive optical
probe heads were measured with red laser(650nm) source.
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Fig. 2. Flow chart of silica waveguide design
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Table 1. Composition of silica targets

target #7740 BK7 BAK4
SiO: 81 69.6 44-55
Zn0 - - 5-15
BaO - 25 15-25
B20s 13 9.9 1-10
Na20 4 8.4 1-10
K:0 - 84 1-10
Traces - 12 -
ALOs 2 - -
n 1.473 1.51509 1.5667
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Table 2. Difference of refractive indices of silica
targets and deposited films

#1740 BK7 BAK4

Ntarget 1473 | 151509 | 15667

Nfiim 1.5266 1.5413 1.5659

4n 0.0536 | 0.02621 0.0008
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Fig. 4. Deposition rate vs. RF power in sputter

ole} e FAAA et ~HE FAHAXRA
<& 200We RFH$9 300CY FHREE Y3
o FyYPgen ues FAE FHANLE Z
st
LPCVD AI8 :

> Oxidation {Butter
Laye 2.5m)

S {100 Walrr

Sputter AIS

Under Cladding Layer
{300T, 200w)
S0 Water

Sputter AIB
Over Cladding Layer
(300, 200W)

3 \‘Sputter NE:
Core Layer {300T,
200W)

St (100) Water

Si{100) Waler

ay 5 =Rz 29 AFXAA
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