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The high power and single mode vertical cavity surface emitting laser(VCSEL)s with photonic crystal structures have been

proposed and fabricated by reducing substantially the hole numbers used in the photonic crystal structures. It is found that only

six holes enable VCSELs to operate a single mode and the reliability can be enhanced by filling the holes with polyimide. The

single mode lasing characteristics were analyzed by varying the oxide aperture and the hole diameter in photonic crystal structures.

As a result, the single mode lasing can be stably obtained in the photonic crystal vertical cavity surface emitting lasers.
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(140.5960) Semiconductor lasers
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G. 2. Schematic diagram of photonic crystal vertical cavity surface

emitting laser.
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FIG. 3. Microphotography of the PC-VCSEL.
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Table 1. Characteristics of PC-VCSELs

Oxide Single mode|Single mode|Single mode
PC-hole ture lasing start | lasing end |lasing range

| mA) | mA) | mA)
(Y] ® (A-B)

7 0.4 1.3 0.9

8 0.5 1.4 0.9

9 0.7 1.2 0.5

26 10 0.8 3.0 2.2
11 1.0 4.6 3.6

12 1.3 4.8 3.5

7 0.4 1.5 1.1

8 0.7 1.5 0.8

9 1.0 3.1 2.1

28 10 1.0 3.4 2.4
11 1.0 3.9 2.9

12 1.2 4.8 3.6

7 0.5 1.5 1.0

8 0.7 2.1 1.4

9 0.9 4.1 3.2

30 10 1.0 5.2 4.2
11 1.1 5.6 4.5

12 1.1 5.4 43

0.6 2.4 1.8

8 0.7 2.6 1.9

0.9 3.7 2.8

32 10 1.1 5.3 4.2
11 1.2 7.2 6.0

12 1.0 9.8 8.8

7 0.5 2.7 2.2

8 0.6 3.2 2.6

9 0.7 5.4 4.7

34 10 0.9 8.5 7.6
11 1.0 >14 13

12 1.1 >14 13
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FIG. 4. (a) Lasing spectra of 2.6 um PC-hole according to injection
current. (b) Lasing spectra of 3.4 um PC-hole according to injec-
tion current.
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