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Abstract: To improve the impact of temperature fluctuation on performance of diode laser used for
optical communication, a high-precision temperature control system by tracking error based on 3D
linguistic variable was designed. To lower the system cost, at the same time, a temperature
acquisition system was also designed under the help of operational amplifier AD620 and OP07, and
least square method was used to fit the temperature data, thus establishing a temperature-resistance
relationship model to predict the temperature variation trend; then a third-dimension fuzzy linguistic
variable was added, and after properly compressing the domain of E, EC and ECC in accordance with

the narrow field theory, a new-type fuzzy-PID rule table was created by adopting the method for fuzzy
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rule setting, thus working out the fuzzy query table. The results indicate that when the specified

temperature is 25 ‘C, overshoot of the temperature control system will be 0. 97 *C, with a maximum

impulse of 0. 69 °C occurring at 17 s; after 51 s, LD system enters into a stable state, with a

temperature maintained at 2520, 05 °C; during the time period of 150~210 s, standard deviation of

temperature value is kept at 0. 020 4 °C. The system, at the same time, achieves high precision

temperature control over the diode laser within a large range of 0~75 °C, with a temperature control

precision of 0. 05 °C. In addition, the system can achieve high-efficiency cooling and heating control

over the diode laser, with such advantages as short response time., low cost and self-tuning

parameters.
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Fig. 1 Temperature acquisition system

M R 22 AU, B A 218 8K 4% AD620
Je » 3 SV R 18 BELAE /)N BIVAT 55 20 A8 (1) iR
FEEC G AR B 7= i 156 B 5 v

=404k 2)
Ri

TE R R A% 5/ 5 0 B hy B 2%
*%fsvﬂﬁﬂFﬁcEEﬁﬁzjc%&{nv, % J1 OPO7 1
R EBGRKR A . 55 4 2808 K5, 765
s A OPO7 1B Ay A B B 75 36 i 1 1 5 52
HALHZE T, &5 i R, f B - LR
BT A5 20 {5 5 B9 fr s R . O B A/D B 2
B 4, T LA SE ek 9 9 L B P Y R Rus » Rip iX
3 AL L P A L R 0~5 v,
2.2 RE-BEMBYE
F 00 P B O R AL 485 A/D Bk
A B 2 R B AN B (L T AS e 4 A A
O 3 E A R L o PO T e - B 6 AR ST
B3 S 2 AL B R AR R T
R T A BEL A AR R T X B EAT T 2
KT, 2B R AT Matlab 4456 80405 it

/D “HAEM GG AR 2 PR

10

S =] 00 O

Resistance/kQ

= L

0 30 40 50 60 70 80 90 100
1°C

K2 HBHSR AR M2k

Fig. 2 Curve of resistance against temperature
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Fig.5 Curve of LD temperature control experiment at 25 ‘C
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