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A Current Trends in Development
samrse - Of HiIgh -Power Light -Emitting Diodes

A Increase of the driving current up to several amperes
AIncrease of the die area up to ~10 mm?

A Increase of the operating temperature up to 125 6185°C
AIncrease of the number of dice in array up to hundreds
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V Of interest are current spreading and heat transfer
depending on the operating current
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V Of interest Is rejecting criteria for unreliable high
power LEDs & arrays



' A Object of study

sum ree COmmercial high-power 100 W LED array
based on blue dice:
Epistar ES-CABLVA45P
Face-Up, Sy, =1 mm?

© http://www.epistar.com.tw/upfiles/files /ES -CABLVA45P.pdf
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The dice w ere mounted onto a metal -core printed circuit board (MCPCB)

V Goal: study of temperature
operating current

distribution at wide range of



JOpticaI Measurement

OL770-LED, High-speed LED Test and
Measurement System Confi%ured for Source
Spectral Analysis of LEDs(200-1100 nm)

luminous Intensity: 1e1@® 00

Radiant Intensity (wavelength range:
200e1dn®)C O. OW/Eré 20

Goniometric Measurements: O. 0Oleg0. 16
Chromaticity Accuracy: N0.002 x,y

Correlated Color Temperature: 2500éKL00
Radiation Flux: 0. OO0V é 10

luminous flux: 0. 1eé@®000

Measurement Equipment
Photometr

Radiant Imaging, 1S-LI ™ Luminous
Intensity

Spatial Distribution Measurement: angle
resolution N0.5 dg

Aluminous Intensity

AThe chromaticity coordinates
ACorrelated Color Temperature:

2500 €K 0




AI. Thermal management : Equipment for study
SHM RSE and IR thermal radiation "mapping O

IR Microscope IR camera

InAs CCD photodetecting matrix : 1283128 pxl
The spectral sensitivity range 92.5-3 um
Temperature resolution ~1 -2K

* Development by Institute of semiconductors physics Siberian Branch of RAS

Ul R omappingd provides det
temperature



Il. Thermal management : Methods & Instruments

1. Thermal Transient Testing- T3Ster
HMRSE - (Method based on temperature dependence of voltage)drop
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JESD51-52- Total Flux Measurements with Thermdleasurements of LEDs
LED module Boo_ster

i

Instruments:

T3Ster (MicRed Ltd .)
with booster

Technical characteristics
U up to 200V, | up to 5A

Software allows to build the spectrum
of thermal resistances

Additional source T3ter



2. Devicefor Measuring Thermal Impedanceof Light

Emitting Diodes LED -meter

(Method based on temperature dependence of voltage)drop
Technical characteristics

SHM R&E
LED-meter o A U -upto 50V or high (option)
" o 4 N A | -upto5A

A Ry-from 0.01 to 500 K/W
A Error 7 3%
A
A

A Frequency from 0.001 to 750 Hz

A Test time ~ 2 sec

Principle of Thermal Impedance  Determination
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A Computer Interface of

SHM R&E

Results of measurement of thermal
Impedance components for the
assemblies with the thick type A (top
graph) and thin type B (bottom
graph) adhesive layers.

LED-meter



