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Junction temperature measurement of high power diode lasers
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Abstract: A measuring method for the junction temperature of Quasi-Continuous Wave (QCW) and
high power semiconductor laser diodes was put forward based on the thermal model of a high power
semiconductor laser. In experiments, the different spectra and output powers of a 980 nm high power
semiconductor laser diode under different pulse widths(5~200 ps) were measured and the junction
temperature was obtained by the relationship of dA\/dT=0. 3 nm/C. Furthermore,an approximate an-
alytical equation was deduced on the basis of the thermal model to calculate the junction temperature.
The experiment shows that the measured results are in a good agreement with the analytical results. In

conclusion, the equation is a convenient method for predicting the junction temperature without meas-
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uring the spectrum.
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Fig. 1 Connecting structure for laser diode and heatsink
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Fig. 2 Connecting structure of thermal model
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Fig. 3 Measurement set-up for junction temperature

of diode lasers

40
35k
30F
25F

Light power/W
2
=
Voltage/V

0 15 30 45 60 75
Pulse current/A

B4 HOLE PV %
Fig.4 Curve of P-I-V

SE b R R T Rk R RO B A
MOCVD F 4 K1 GaAsP/GalnP/GaAs & F
BFEOE % . WO B K S 808 nm, 5 98 D 150
pm, ER N 1 mm, B 4 2 H P-I-V il 4 HOb
TE 75 A Bkoh TAE BT B s 2% 38 W, T
VERLE N 4.3 VL RERCEN 0.59 W/A, &5 2
SR JH 2435 1 0 2 00 3K ) OB AE — o R T Y
OGS . B S hn] i Bl A A I (R] A0 3 s



PR A 5 45« 9 2 5 i o R ) 3R S R O 4 10 4 0 D0 3K 1247

0.8}
0.6F

04}

Relative intensity

795 800 805 810

Wavelength/nm
K5 WOLRE—E W T A oG

Fig. 5 Time domain spectra of diode laser
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Fig. 6 Dependence of wavelength on temperature
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Tab.1 Parameters of diode laser in calculation
K o C, K
J(Weem™C™) /(geem™) /Jeg'CTY /lem® +s71)
copper 4.0 8.96 0. 39 1. 14
GaAs 0. 54 5.32 0. 35 0.29
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