% 43 %% 10 9 as Gk LA 2014 4 10 A
Vol.43 No.10 Infrared and Laser Engineering Oct.2014

ETHETEEMPID E K LD REEH RS
BARFT, 2050 4PH M R, § %
(BTl k5 REAFLEAE TSR, 24 418 230009)

W OE. ATEFFRELZBOLD)REHE T I, X T EAT A SR EERERAA, ZAAL
1 Bl MSP430 3£ 5 MUAE A A2 %, 51 iR % R M AE FL(NTO)E 4 3 EAE & %, 3 14k 4] A £ (TEC)
VEAPAT A, F B A BT A PID Fik, KRR M 3R 51 R4 45 M £ ILxT LD B E e A8 2 454, 5%
R R, ZAEH RALIBEMN21.9CEA 2 A AREE 25T, Z THAEM R A 68s, Bk E T 424
JE 25+0.05 CIEB AR, TAE 94s &, R A4 4508 B354 £ 2520.008 CE B VA A, 5 % #L PID 4% )
FoAar, A TAHEMPID ke RELF AARBEXAALTRAGE LT AFAT 246 PID &
M RREA AT B,

KEEW . AETEMPID; FFARBLE; BAEF; MSP430

MESES,: TP273.4  XEFEEB: A  XEHS.: 1007-2276(2014)10-3287-05

LD temperature control system based on

self-tuning fuzzy PID algorithm

Dai Junke, Jiang Haiming, Zhong Qirun, Xie Kang, Cao Wenfeng
(School of Instrument Science and Opto-electronics Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to make a laser diode (LD) work stably, a highly efficient temperature control system
was designed and implemented. The system was made up of the MSP430 microcontroller, negative
temperature coefficient thermistor (NTC) and thermoelectric cooler (TEC), respectively, as control unit,
temperature sensor and actuation element. Based on the self-tuning fuzzy PID algorithm, the negative
feedback loop was adopted for controlling the temperature of a laser diode and enabling it to work stably.
Experimental results show that the system stabilized the temperature within 25+0.05 C in 68 seconds
when it rose from 21.9 C to 25 C. After 94 seconds, the temperature can stay within 25+0.008 C.
Compared with a conventional PID control system, the temperature control system based on self-tuning
fuzzy PID algorithm can adaptively adjust PID parameters in the system without manual operation.
Therefore, the system has a better dynamic performance.
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Fig.1 Block diagram of system
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Fig.2 Temperature-sampling circuit
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Fig.4 Block diagram of self-tuning fuzzy PID control system
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