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Fig. 1. Spectrgoram of white LED with phosphor excited by
blue light.
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Fig. 2. Schematic diagram of LED steady-state thermal res-

istance measurement system based on spectrum method.
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F 1 AFRE TR ER DG LED JGHE A A 0
Table 1.  Relative strength of spectral trough of white LED with high color temperature at different temperatures.

REE AT/C

5 10 15 20 25 30

40 45 50 55 60 65 70 75 80 &

WAAXTIREEAL/ % 9.98 10.24 10.63 10.99 11.32 11.64 12.03 12.44 12.74 13.10 13.51 13.87 14.27 14.66 14.97 15.44 15.82

F 2 MXTEMERAET, ARRREE T @& i Ot LED Sl B A A58 5

Table 2.  Relative strength of spectral trough of white LED with high color temperature at different temperatures to refer-

ence state.

M2 T/C
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10 15 20 25 30 35 40 45 50 55 60

WA IH—ALSR L2 T/ %

-1.34 -1.08 -0.69 -0.33 0 0.32 0.71 1.12 1.42 1.78 2.19 2.55 2.95 3.34 3.65 4.12 4.50

51 XIIERSEEBXLED

KHE 2 iR RS BE I i R Ge X — K3
RO (AR T, = 8356 K) (1% LED #Ef7
THRBHIR, BT AR R SR T At
TR AT AL A G i A, ange 1 gl

AT N TE R K S L S R G A
o AR B2 i ol AL 2 T ) N S T T T DR B iR 22
B ESIRAL T T, = 25 °C AR T2 N IEMRIR A,
ASEAE N 2 Frg).

B 5 FL RS TR X S B AR XSG i 2
TR A 56 R FEATRIA, A5 E 3 B 2 10 5E bk il
2, IS REFR R v = 13.6242 — 0.2033, HirpZk
AR R? = 0.9992, fUE A2 ME B A Y 5,
I E A BRI 2R %R 13.624 H- R A 4 IH — Ak Gk o
FE-ZERBUR AR K.

70
60
50 +
40
30 F
20
10 |
0 L

—10F}
—20}+

AT/C

y = 13.624x—0.2033
R?=0.9992

AT/%

Fl 3 F i LED 5 by ok 4R 22 1
Fig. 3. Calibration function curve of high color temperat-
ure LED.
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Table 3.  Relative strength of spectral trough of white LED with high color temperature at different temperatures.

REEZEAT,/C

20 15 10 5 0 5 10 15 20 25 30 35 40
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24 PUFKIIREDE LED FABHI AL 5

Table 4.  Steady state thermal resistance test results of four kinds of high power white LED.

LEDRIZ BOIRLED(A) ®OIELEDB)  RE@IELED(C)  RE@IRLED(D)
PFERI % /W 0.909 0.891 0.862 0.875
FRRERTES TR/ C 43.1 38.6 40.3 44.6
HARR B/ C 25.0 25.1 25.0 25.0
ARSI SR/ (C-W ) 19.9 15.2 17.7 22.3
RFAT3Ster MR ERZSHABH / (C- W) 19.2 14.9 18.1 21.9
TR EE /% 3.64 2.01 2.21 1.83
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Fig. 5. Relative intensity distribution of low color temperat-

ure normalized spectrum.
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Fig. 6. Calibration function curve of low color temperature
LED.
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Steady-state thermal resistance measurement of light-emitting
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Abstract

According to the luminous spectrum characteristics of white light emission diode (WLED) light emission
spectrum, through the analysis of the intersection (the trough point of the whole spectrum) of blue light
spectrum and yellow light spectrum generated by blue light excited yellow phosphor, in this paper we design an
LED steady-state thermal resistance measurement system based on the spectroscopic method by using the
conventional spectrometer, and we also use the normal driving current to fit the whole spectrum trough through
a certain function algorithm. According to the temperature rise curve, we can calculate the temperature rise of
the LED junction temperature relative to the substrate under any working condition, and combine the heat
dissipation power of the LED to get the steady-state thermal resistance of the LED. This method avoids the
limitation of a similar forward voltage drop method which uses the minimum current calibration and requires
the modules of high-speed data acquisition and high-speed sampling conversion, thus making the equipment
expensive. Therefore it is necessary to reduce its cost. Finally, the system designed in this paper and the T3Ster
instrument of Mentor Graphics Corporation in the United States are both used to measure various LEDs and
their results are compared with each other. The results show that the maximum deviation of steady-state
thermal resistance is only 3.64%. It indicates that the system and method designed in this paper can achieve the
same precision as T3Ster instrument of Mentor Graphics Corporation, demonstrating that the system and
method designed in this paper can achieve the same precision as the T3Ster instrument of Mentor Graphics,
under the condition without needing expensive equipment, Moreover, this method uses non-traditional spectral
method to measure the junction temperature of LED, which has the characteristics of remote real-time online
detection of LED junction temperature, low cost, and no restrictions on the LED packaging structure.
Therefore, this method has a wider application range than the voltage method adopted by Mentor Graphics

T3Ster equipment, and has a certain practical value.

Keywords: light emission diode, steady-state thermal resistance, trough, heat dissipation power
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