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TERALED – Thermal and radiometric characterization of LEDs

Why choose TERALED?

TERALED has been developed specifically in response to demand from
leading LED manufacturers, and provides a unique, complete solution for LED
testing. This integrated system is scalable with low initial investment. You
can start with just a stand-alone TERALED system to measure the total
radiometric flux as well as luminous flux and chromaticity coordinates.
Combining TERALED and T3Ster, thermal transient measurements produce
real thermal metrics considering the emitted light as well as highly accurate
structure functions which provide detailed internal information for power LED
packages revealing die-attach failures and other structural integrity problems.

TERALED hardware

TERALED hardware contains photometric and radiometric measurement
incorporating a high precision detector and reference light source, complete
with control electronics.

What is TERALED?

TERALED provides combined thermal
and radiometric/photometric
characterization of high-power LEDs. The
system can be used as a stand-alone
optical measurement system for LEDs, or
as an add-on to the MicReD® T3Ster ®

equipment. The optical measurements are
performed in thermal steady-state. Once
they are completed, the LED under test is
switched off and its cooling transient is
measured by the T3Ster ® equipment.

A filter bank (to the left) with up to 6
different filters and a temperature
stabilized detector head fits into the
detector port of the TERALED sphere.
Change of the filters is computer
controlled through the TERALED
electronics.

A 300 mm diameter integrating sphere
hosts the temperature stabilized DUT
fixture, the reference LED and a detector
head with a bank of different filters. A fiber
optics port allows attachment of external
devices such as a spectrometer.

The TERALED control electronics
interfaces all devices attached to the
sphere with the measurement control
computer. Through biasing the LED under
test it allows a stand-alone operation.
Combined thermal and radiometric
measurements are possible when the
biasing of the LED under test is provided
by the T3Ster equipment.
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TERALED software

The TERALED software automates procedures like measurement of emitted
flux (photometric or radiometric), efficiency or color coordinates as function of
temperature and/or operating current. The LEDs’ electrical characteristics as
well as thermal calibration diagrams are also measured. Results are
presented in form of plots like in the T3Ster software.

K-factor calibration of the LED under test
• for sensor current level (1 mA .. 25 mA range)
• for operating point current levels (up to 2 A)

Photometric and/or radiometric measurements in equilibrium
The LED under test is measured in a stabilized state at a programmed current and
at a programmed temperature. Depending on the filter in use

• total luminous flux (filter matched to the CIE V(λ) or V’(λ) function within
1.5%),

• total radiometric flux,
• X, Y, Z tristimulus values

can be measured.

Measurement of optical properties as function of temperature & operating
current

Measurement of efficiency

Combined with the T3Ster equipment JEDEC compliant thermal metrics of the
LED are identified, considering the actual emitted optical power. After having
measured RthJA of the LED under test temperature dependence of optical
parameters is provided as functions of the exact junction temperature.

FURTHER DETAILS:
www.mentor.com/micred

MEASUREMENT OPTIONS WITH THE TERALED SYSTEM:

A single, temperature and current
stabilized white reference LED is used
to calibrate the optical measurement
setup for self absorption. The operation of
the reference LED is controlled by the
TERALED software.

Temperature stabilized LED fixture has
a mounting area of 40x40 mm2 and is
capable of sinking heat up to 10 W. This
Peltier-based device is controlled by the
TERALED electronics. Its temperature
can be programmed in the TERALED
software between 10 °C and 90 °C. This
fixture is attached to the DUT fixture port
of the TERALED integrating sphere.
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UK
81 Bridge Road
Hampton Court
Surrey KT8 9HH
United Kingdom
Tel: +44 (0)20 8487 3000
Fax: +44 (0)20 8487 3001
info-mechanical@mentor.com

France
Immeuble Le Pasteur
13/15 rue Jeanne Braconnier
92360 Meudon La Forêt
France
Tel: +33 (0)1 40 94 74 74
Fax: +33 (0)1 46 01 91 75
info-mechanical@mentor.com

Germany
Raiffeisenstrasse 16
D-70794 Filderstadt
Germany
Tel: +49 (0)711 77915-0
Fax: +49 (0)711 77915-15
info-mechanical@mentor.com

Hanauer Landstrasse 188
D-60314 Frankfurt am Main
Germany
Tel: +49 69 13 02 53 0
Fax: +49 69 13 02 53 53
info-mechanical@mentor.com

Italy
Strada 1 – Palazzo F1
Milanofiori
20090 Assago MI
Italy
Tel: +39 02 5750 6502
Fax: +39 02 5779 2904
info-mechanical@mentor.com

Sweden
Kista Science Tower
164 51 Kista
Sweden
Tel. +46 8 632 95 00
Fax +46 8 632 00 13
info-mechanical@mentor.com

India
Salarpuria Touchstone
Survey # 15/1A & 14 
Kadubeesanahalli, Varthur Hobli
Sarjapur Ring Road
Bangalore, 560 087
India
Tel: +91 80 3051 4000
Fax: +91 80 3051 4004
info-mechanical@mentor.com

China
Room 2902, Jin Mao Tower
88 Shi Ja Da Dao (Century
Boulevard)
Pudong New Area
Shanghai 200041
China (P.R.C.)
Tel: +86 21 6101 6300
Fax: +86 21 5047 1379
info-mechanical@mentor.com

Canway Building
Room 1512, No.66 Nan Li Shi
Lu
Beijing
China 100045
Tel: +86 10 680 80 320
Fax: +8610 680 80 319
info-mechanical@mentor.com

Japan
Gotenyama Garden
7-35, Kita-shinagawa 4-chome,
Shinagawa-ku,
Tokyo 140-0001,
Japan
Tel: +81-3-6866-7894
Fax: +81-3-5488-3031
info-mechanical@mentor.com

Singapore
238A Thomson Road #23-07
Novena Square Tower A
Singapore 307684
info-mechanical@mentor.com

USA
300 Nickerson Road, Suite 200 
Marlborough, MA 01752
USA
Tel: +1 (508) 480 0881
Fax: +1 (508) 480 0881
info-mechanical@mentor.com

5000 Plaza on the Lake, Suite
310
Austin, TX 78746
USA
Tel: +1 (512) 425 3000
Fax: +1 (512) 345 8094
info-mechanical@mentor.com

880 Ridder Park Drive
San Jose, CA 95131
USA
Tel: +1 (408) 436 1500
Fax: +1 (408) 487 7001
info-mechanical@mentor.com

Solid-state lighting companies around the world use
MicReD thermal and radiometric testing hardware and
software to characterize their LEDs and solid-state lighting
solutions.

Our customers in the solid-state lighting industry include leading
LED vendors, lighting system integrators and luminaire
manufacturers,  suppliers of the photonics and lighting industry as
well as research institutes and universities:

ASTRI
Automotive Lighting
Avago Technologies
Bridgelux
Dimco Fiberoptics
DSEM
GE Lumination
ITRI
KOPTI 
Lumens
Lumileds 
LumiMicro
NXP
OSRAM OptoSemi
OSRAM Sylvania
Philips Lighting 
Samsung
Seoul Semiconductor Corporation
Technical University Tallinn 
Vossloh-Schwabe
Xiamen Product Quality Inspection Institute 
Yaming Lighting

For detailed information about the TERALED system please
contact us as follows:

Mentor Graphics MicReD
Division
Infopark D, 
Gábor Dénes utca 2. fszt. 1.
Budapest XI. H-1117 Hungary
Tel: +36 1 815 4200  
Fax: +36 1 815 4299
micred_info@mentor.com

Korea
Dong Joo Corporation
Suite 1511 Missy 2000,
725 SuSeo-Dong
KangNam-Gu, Seoul,
Korea 135-986
Tel: +82 2 3413 0321
Fax: +82 2 3413 0324
hjchoi02@kornet.net 

North American Thermal 
Test Facility
880 Ridder Park Drive
San Jose, CA 95131
USA
Tel: +1 (408) 436 1500
Fax: +1 (408) 487 7001
info-mechanical@mentor.com

Taiwan
Flotrend Corporation
13F, 550, Sec. 5,
Chung Hsiao E. Road, Taipei,
Taiwan 110, R.O.C.
Tel: +886 2 2726 6269
Fax: +886 2 2726 6265
www.flotrend.com.tw

Mechanical Analysis Division Offices

Copyright © 2009 Mentor Graphics Corp
Mentor Graphics, MicReD and T3Ster are registered trademarks of
Mentor Graphics Corporation. TERALED is a trademark of Mentor
Graphics Corporation.www.mentor.com/micred
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