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Abstract: The dependency of the characteristics of 980nm high power vertical-cavity surface-emitting Lasers ( VC-
SELs) on the distributed Bragg reflector (DBR) reflectivity was analyzed theoretically. The output characteristics of
the VCSELs with different active region diameters were calculated. The output characteristics at different DBR reflec-
tivities were analyzed. It is found that the variation of DBR reflectivity exerts different influences on the VCSELs with
different diameters of active region. The test experiment was carried out in order to validate the theoretical analysis.
The experimental results show that the output powers of VCSELs with 500-pwm-diameter active region under the injec-
ted current of 6A are 2. 01 W and 2. 09W when the N-DBR reflectivities are 99. 7% and 99.2% , respectively. How-
ever, the output powers of VCSELs with 200-pm-diameter active region under the injected current of 3A are 0. 64 W
and 1. 12W when the N-DBR reflectivities are 99. 7% and 99.2% , respectively. It was concluded that the theoreti-
cal results are validated by the experiment effectively.
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Fig.1 (a)Schematic illustration of a 980nm high power VC-
SEL (b) the internal structure of the resonant cavity
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Table 1 The characteristic parameters of the laser and ma-
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Fig.2 The calculated relationship between the threshold cur-
rent [, and the N-DBR reflectivity R, of the VCSEL when the

number of quantum wells is 3, the values of D(m) are 200 ,
300,400,500 and 600, respectively
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Fig. 3  The relationship between the injection current I, the
output power P, and the N-DBR reflectivity R, of VCSEL, the

diameter of the active region is (a)200pum (b)500wm, respec-
tively
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Fig.4 The influence of thermal effect was taken into account,
the P-I curve of the VCSEL when the N-DBR reflectivity equals
to (a)99.7% (b)99.2%
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Fig.5 The P-I curves of 980nm high power VCSEL’ s with a
500pm-diameter active region, the N-DBR reflectivity of the VC-
SEL is 99.7% (VCSEL-A) and 99.2% (VCSEL-B) respectively
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Fig.6 The P-I curves of 980nm VCSEL’ s with a 200-pwm-di-
ameter active region, the N-DBR reflectivity of the VCSEL is
99.7% (VCSEL-A) and 99.2% (VCSEL-B) respectively
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