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Design of a new type of all-fiber isolator
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Abstract: The crystal-type isolators used in communication systems nowadays typically have lots of
imperfections such as large size, great insertion loss and high cost. Therefore, a design method of mixed
all-fiber isolator which was made of single-mode fiber and multi-mode fiber was proposed. The coupling
principle was theoretically analyzed by the coupling wave equation. The coupler was obtained with the
fused taper technology. The performance of the designed all-fiber isolator such as the isolation, directivity
and insertion loss were tested using a 1550 nm laser. The isolation of the all-fiber isolator was enhanced
by bending or distorting the fiber. The experimental results show that this type of all-fiber isolator has a
comparable isolation to the crystal-type one, but with smaller size, simpler structure, lower cost and
insertion loss.
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1 P, : N =P/ Pi3=0.480 7/1.112 =42.84% |
Tab.1 Parameter settings of fused biconical taper 6 , “x” ,
Parameter (1) Value Parameter (2) Value ’
Splitting ratio (1) 16.00 Splitting ratio (2) 84.00 ’ ’ : N
Stretching velocity (1) 2600 | Stretching velocity (2) 900 A ° 2
H, flow (1) 75 H, flow (2) 65 °
Fire head (1) 30 000 Fire head (2) 30 000 3(Input) 1
2 4(Output)
3
5
3.1 Fig.5 Optical path for testing the isolator performance parameters
o : 1550 nm A —_ y
pigtail @I
' ' ‘ Weld area
s 5 s 3 s 2 6
. P Fig.6 Diagram for truncation approach test
2
Tab.2 Measurement results
No. Py Prou Prin P P Insertion loss Direction Isolation
/mW /mW /mW /mW /mW /dB /dB /dB
1 0.474 39 0.422 54 0.392 41 0.007 148 0.016 92 0.502 67 14.476 6 17.3953
2 0.475 65 0.403 84 0.440 59 0.054 666 0.018 76 0.710 75 14.042 4 20.129 8
3 0.426 84 0.418 49 0.428 18 0.011 504 0.015 04 0.085 86 14.528 7 10.482 6
4 0.211 38 0.177 78 0.216 18 0.003 519 0.009 13 0.750 99 17.883 1 13.646 7
5 0.229 50 0.189 93 0.210 55 0.012 257 0.009 26 0.821 93 13.943 3 12.349 3
6 0.226 38 0.207 20 0.21528 0.002 485 0.011 57 0.384 48 12.913 8 19.376 4
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Tab.3 Measurement data

No. P/ mW P i/ mW Isolation/dB
1 0.000 516 0.303 393 27.689 61
2 0.000 378 0.306 178 29.090 27
3 0.000 395 0.308 418 28.926 65
4 0.000 289 0.308 793 30.289 84
5 6.58E-05 0.211 122 35.062 04
6 1.1E-05 0.208 496 42.789 19
7 2.93E-05 0.209 362 38.547 52
4
5
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