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Abstract: In order to study relationship between output power and device temperature of a vertical cavity surface emitting
laser (VCSEL) and determine the temperature range at which the user can use the network normally, the relationshipmodel
between output power and working current ( P-I) was used to do theoretical analysis and experimental verification. Then the
The model

parameters were obtained by means of Levenberg-Marquardt ( LM ) algorithm. The P-I characteristic curve data at different

model was optimized by simplifying the parameters and introducing voltage-current ( U-I) relationship curve.

temperatures were predicted by comparing the similarity between measured data and fitting data at 20°C.. The results show that, at

a fixed temperature,
driving current,
temperature of VCSEL laserscan notbe higher than 31°C.
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optical output power increasesat first and then decreaseswith the increaseof driving current.

optical output power decreaseswith the increaseof temperature.

temperature characteristics ; relationship between output power and working current ( P-1) ;

At the fixed

To ensure the normal Internet using, room
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Fig.1 a—U-I curve of measurement data and fit data at 20°C  b—U-I
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Table 1  The initial value and the solved value of the improved P-I model

parameter model solution value initial value unit
7 0. 4803 0.5 —
o -0.0094 0.3x1073 A

Ry, 2.873 x 103 2.873 x 103 K/W

a, -1.7363 x10~* -2.545x107° A/K

a, 1.6608 x 10 ~° 2.908 x 107 A/K?

a; —4.5594 x10~° -2.531x10°1° A/K3

ay 4.4282 x10°"2 1.022 x10°12 A/K*
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Fig.2  P-I curve of measurement data and fit data at 20°C
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