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Design of a temperature control system for semicoacuctor
laser based on digital filtering
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Abstract: To maintain the stability of emission wavelength of in c ticsl transceiver and break through the routine design
that the existing semiconductor laser temperature control systems w7.re m.stly implemented by analog devices, a semiconductor
laser temperature control system based on digital filtering wvos projosed. By using digital signal processing in the form of
firmware, temperature control of semiconductors was inplomecioc. This system was applied to an optical transceiver module.
Through theoretical analysis and experimental verificaiicn. the dependence of emission wavelength on the temperature was

obtained. The test results show that the system achieves stable performance and good temperature control precision of +0.053°C.
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Fig. 1 Thermal model diagram of TOSA
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Fig.2 Dual closed-loop TEC temperature control system
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Fig.3 An analog PID controller circuit
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Table 1 PWM signals used for TEC driving
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Fig.5  Flowchart of firmware

Table 2 Module temperature change vs. emission wavelength
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1.3 1533. 4668 50.12 1533. 4630
8.7 1533. 4670 52.8 1533. 4676
14 1533. 4671 56.87 1533. 4680
21 1533.4673 59.5 1533. 4681
26 1533. 4662 64.21 1533.4730
29.56 1533.4678 68 1533.4709
31.5 1533.4694 71 1533.4733
37 1533.4680 77.56 1533.4713
41.56 1533. 4669 79 1533.4726
45.38 1533. 4661
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