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Design of temperature control system of biochemical analyzer based on DSP

Leng Xue Zhou Jiufei Fu Jinbao Li Youyi

(Changchun Institute of Optics, Fine Mechanics and physics, Chinese Academy of Science, Changchun 130033, China)

Abstract: In two-point and velocity methods in biochemical analysis, the reaction is accomplished in a cuvette when
the reagent is added into the sample. The reaction is so susceptible to temperature that temperature control becomes a key
factor to the reliability of the measurement. By using the exchange of heat between reaction liquid and cuvette, system actu-
ally controls the cuvette temperature instead of the reaction liquid temperature .In order to fulfill quick and accurate tempera-
ture control, system takes high-precision platinum resistance as the temperature sensor, DSP as the controller and semicon-
ductor Pehier as heat interchanger . PID is adopted as the software Algorithm. From the result of operation, the precision of
cuvette temperature control has achieved £0.1°C within 30 seconds, which has satisfied the design requirement.
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Fig. 1 System control block diagram
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Fig.2 Sensor wiring scheme
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Fig. 4 Back circuit of temperature signal
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Table 1 Graduation in degrees of five temperature points
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Fig. 5 PID control block diagram
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Fig. 6 Real-time temperature control curve
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Table 2 Control time of different target temperatures
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Fig. 9 Real picture of biochemical analyzer
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