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Design of a Temperature-Controlled Test System for Luminous
Intensity Spatial Distribution Characteristics of High Power LED
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Abstract Characteristics of the luminous intensity spatial distribution (LISD) of light emitting diodes (LEDs)
are capable of determining whether these devices can be applied on specific occasions. The absolute LISD of
high power LED can be accurately measured only when LED is fixed at a specific heat— sink temperature
because of the LED's large heat—generating capacity. In this study, an automatic test system based on LEDGON-
100 goniophotometer and the meter’'s high-precision two—-dimensional (2D) revolving platform, is designed. In
addition, it comprises of a test adapter, a temperature controller, a photometer head, a Keithley 2400 source
meter, and an in—house—developed software package. This assembly can both control heat-sink temperatures
and measure the LISD characteristics rapidly for high—- power LEDs. The software is developed using Delphi
programming language. The test system is stable and reliable. The test time is greatly reduced and
measurements are instantly displayed.Two general types of LEDs, Lambertian type and batwing type, are
measured by the system to obtain their 2D and three-dimensional (3D) LISDs. Experimental results show that
the absolute luminous intensity decreases as the heat—sink temperature increases. However, the relative LISDs
are the same under different heat—sink temperatures.
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Fig.1 System diagram of measuring device for LISD characteristics of high power LED
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Fig.3 Temperature controller block diagram
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Fig.4 Picture of test adapter and temperature controller

031202-3



51, 031202(2014) HMYSEMNYEBEIZHE www.opticsjournal.net

K5 BB AR A
Fig.5 Flow chart of software
S S HEAT AN R IADTIRLBE R @ £ 7 [l i LED By LISD W3, 4 & >R 05 i B xU 3 %€ LED (A L) .
15 AQ B H 2, TR 43315 25 C .35 C .45 THIB5 CHY A4 F #EAT X . LED 7E A ATTRET 6
A7 1 ) 4 CELAA AR AR ) LISD 45 R AN 6 B s o [ 6(a) P AR R TR DL 25 CTF 58 fie K fER AR 19 15— fL AH]
XFGaR , I 6(b) AL AR T2 LA [RGB T B9 01 5 de RAEL A% F SR A5 89 0 — AL R XSOt o i 181 6(a) il i,
LED f& 0 £ 77 1] (9 — 45 56 il 5 B0 BE A% 388 w99 8 9 /), ik 2 ol T K )R LED Y & A8 K, B2 45 il
THeg , A F B9 B T RORBEAR, 58 5 = A R A, AR 56 5 2 5 T (R 453 0 i LED G YW (E I K 2078 i

&6 AIFFAGLIREET 0 #J5 7 #Y LISD i £k

Fig.6 LISD curves in 6 angular direction under different heat-sink temperatures
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