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Design of high precision laser temperature control circuit
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(1. Wuhan Research Institute of Posts and Telecommunications, Wuhan 430074, China; 2. Oplink Communications Inc. ,
Wuhan 430074, China)

Abstract: In order to maintain the stability of the emission wavelength of an optical transceiver, a thermoelectric
cooler was adopted to control the temperature in the transceiver. A temperature control circuit was designed with high
sampling precision and fast response speed. Through theoretical analysis and experimental verification, the dependence of
emission wavelength on the temperature was obtained in the application temperature range. The results show that the
optimized temperature control circuit of thermoelectric cooler has good performance, which can control the temperature of

the laser accurately and quickly and lock the emission wavelength within 20pm change range. The design meets the
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requirements of practical applications fully.
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Fig.9  PID close loop control circuit
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Fig. 10  PID temperature control curve
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EFRR 1564. 70nm, i K T BR B 1564, 66nm, M3 1
FTLLVE YRR AE TEC R 5 R TR A = iR
TR A5 1k 38 BB 43 1) 42 1564. 683nm ~ 1564. 685nm,
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1564. 679nm , 430 I I s FE 1564, 675nm ~
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Table 1 ~ Wavelength test data under TEC stabilization

wavelength/nm

maximum minimum

test times RT LT HT

spec spec
1 1564.683 1564.681 1564.678 1564.70 1564.66
2 1564.683 1564.682 1564.678  1564.70 1564.66
3 1564.683 1564.682 1564.678 1564.70 1564.66
4 1564.683 1564.682 1564.678 1564.70 1564.66
5 1564.685 1564.683 1564.678 1564.70 1564.66
6 1564.683 1564.682 1564.678 1564.70 1564.66
7 1564.683 1564.681 1564.677 1564.70 1564.66
8 1564.684 1564.682 1564.679 1564.70 1564.66
9 1564.684 1564.682 1564.679 1564.70 1564.66
10 1564.684 1564.681 1564.679 1564.70 1564.66
11 1564.684 1564.681 1564.677 1564.70 1564.66
12 1564.683 1564.681 1564.677 1564.70 1564.66
13 1564.685 1564.681 1564.679 1564.70 1564.66
14 1564.683 1564.681 1564.679 1564.70 1564.66
15 1564.683 1564.681 1564.678 1564.70 1564.66
16 1564.685 1564.682 1564.678 1564.70 1564.66

17 1564.685 1564.682 1564.678
18 1564.683 1564.682 1564.678
19 1564.684 1564.681 1564.678

1564.70 1564.66
1564.70 1564.66
1564.70 1564.66

20 1564.683 1564.681 1564.678 1564.70 1564.66
maximum
1564.685 1564.683 1564.679
data
minimum
1564.683 1564.681 1564.677
data
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