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Abstract Planar optical waveguides were fabricated by copper ion-exchange on BK7 glass substrate. The effective
refractive index was measured by prism-coupling technique at the wavelength of 632. 8 nm. Refractive index profile
was determined by Inverse-WKB method. The results showed that the best fitting to the index profile was improved
Gauss function, and the index profile appeared to be a buried waveguide's index profile. The diffused coefficient of
copper ion-exchange at 570°C was obtained as D, 1. 2133X10" ! m?/s. At the same time, the BK7 ion-exchanged
glass samples were determined by electron microscope scan (EMS) and secondary ion mass spectroscopy (SIMS)
measurements, the copper ions concentration in the BK7 glass waveguides' surface was gotten. It could be shown
that the BK7 glass planar waveguides were buried waveguides. The fabricated BK7 buried glass was obtained by
single step copper ion exechange.
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Table 1 Effective refractive indices and mode depths of Cu® -Nat waveguides in BK7 glass at 632, 8 nm

Diffusion time

Effective index Mode depth /pm

Sample X No. of modes Mode order

/min TE ™ TE ™

1% 10 3 0 1.5189 1.5190 2.783 2.814
1 1.5148 1. 5150 4,892 4,954

2 1.5113 1.5113 6. 467 6. 283

2% 15 4 0 1.5215 1.5215 2.965 2.965
1 1.5179 1.5180 5.217 5.218

2 1.5147 1.5148 6.753 6. 754

3 1.5116 1.5116 8.005 8. 005

3% 25 4 0 1.5223 1.5224 2.882 2. 883
1 1.5185 1. 5185 5.077 5.077

2 1.5148 1.5148 6. 268 6. 268

3 1.5116 1.5116 7.884 7.884

* Exchange oven temperature; T =570C

0.030

0.025 1
0.020 1

15min.,570°C oven temp

0.015 1
0.010 1

15min.,580°C oven tem

0.005 1

Normalized absorbance

0.000 T y T d
400 600 800 1000 1200
Wavelength /nm

0.030
0.025 1
0.020 1
0.015 1
0.010 1

15min.,570°C oven temp

25min.,570°C -
0.005 - 5min.,570°C oven temp

Normalized absorbance

0.000 e e L e e

400 600 800 1000 1200
Wavelength /nm

Bl 1 Cu™-Na'2c#t BK7 ¢35 H LB 1R O 1

Fig.1 Absorption spectrum of Cu™-Na™ exchange

BK7 glass waveguide
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Fig. 2 Normalized BK7 glass waveguide refractive

index profile
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Fig. 3 Schematic diagram of EMS depth (a) and the end
of scanning by EM (b)
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Fig.4 Cu'-Na™ concentration profile of ion-exchanged

BK7 glass waveguide
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