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Constant temperature control systems for semiconductor 'os¢rs based on DRV595
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Abstract: The output wavelength and power of a semiconductor ‘wsor v uied with the temperature. In order to ensure the
performance of laser, constant temperature must be controlled. A 1igh precision temperature control system of bidirectional high
current output was designed by using pulse width modulation »ow~r (river DRV595 to drive the semiconductor cooler. In the S
domain, the system was modeled and analyzed, and the cl=is12e! | zoportional-integral-differential controller was built. The bridge
type sampling resistor was adopted to realize the pure hc1dwai> “ircuit. The structure was simple, and the complex software of the
digital controller was omitted. After normal temperature icsi, the control accuracy of = 0.03°C was achieved. Pulse width
modulation and bidirectional MOSFET were intcgrated in DRV595. The biggest output current was +4A. No-dead-time control
was realized by using bi-directional current (o drive semiconductor cooler. The results show that pulse width modulation mode
drive and low output stage resistor great!y reduce power dissipation. The system has the advantages of stable operation, low power
consumption, high control accuracy a~d pra-tical value.
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Fig. 1 Block diagram of temperature control system
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Fig.2 Theory of TEC
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Table 1  Pin definition and function

name of pin description
SDZ shutdown logic input

IN +,IN - positive and negative differential input
GND ground
Hi-Z input for fast disable/enable of outputs

FS2,FS1,FS0 frequency selection input

SYNC clock input/output for synchronizing multiple devices
PVCC power supply
BSP,BSN boot strap for negative and output

OUTP,OUTN output
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Fig.5 DRVS595 drive circuit

4 KIBHER

FEAM ISR E Jy 19°C K2 g IR E N 25°C B, 24
WO R ERE T LT, 4 2min o5 — K, ELLE %
20 MR ZIREEME AN 2 iR . AR Rl AR A 1
KN £0.03°C, TAERGE, L R EK

Table 2 Temperature of laser diode

time/  temperature/ || time/  temperature/ || time/  temperature/

min C min C min C

2 24.983 16 25.021 30 25.025

4 24.982 18 25.029 32 25.004

6 24.999 20 25.028 34 25.021

8 24.010 22 25.014 36 25.007
10 25.019 24 25.023 38 25.015
12 25.018 26 25.010 40 24.99

14 25.023 28 25.014
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