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NOTICE

EIA/JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the EIA Genera Counsdl.

EIA/JEDEC standards and publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and  purchasers, facilitating
interchangeability and improvement of products, and assisting the purchaser in selecting and
obtaining with minimum delay the proper product for use by those other than JEDEC members,
whether the standard is to be used either domestically or internationally.

EIA/JEDEC standards and publications are adopted without regard to whether or not their
adoption may involve patents or articles, materials, or processes. By such action JEDEC does not
assume any liability to any patent owner, nor does it assume any obligation whatever to parties
adopting the EIA/JEDEC standards or publications.

The information included in EIA/JEDEC standards and publications represents a sound approach
to product specification and application, principally from the solid state device manufacturer
viewpoint. Within the JEDEC organization there are procedures whereby an EIA/JEDEC
standard or publication may be further processed and ultimately become an ANSI/EIA standard.

No claims to be in conformance with this standard may be made unless al requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this EIA/JEDEC standard or
publication should be addressed to JEDEC Solid State Technology Association, 2500 Wilson
Boulevard, Arlington, VA 22201-3834, (703)907-7560/7559 or www.jedec.org
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DON'T VIOLATE
THE
LAW!

This document is copyrighted by the Electronic Industries Alliance and may not be
reproduced without permission.

Organizations may obtain permission to reproduce alimited number of copies
through entering into alicense agreement. For information, contact:

JEDEC Solid State Technology Association
2500 Wilson Boulevard
Arlington, Virginia 22201-3834
or call (703) 907-7559
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JEDEC Publication No. 138
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USER GUIDELINESFOR IR THERMAL IMAGING
DETERMINATION OF DIE TEMPERATURE

(From JEDEC Board Ballot JCB-95-69, formulated under the cognizance of the JC-25 Committee on
Transistors.)

1 Purpose

The purpose of these user guiddlinesis to provide background and an example for the use of an infrared (IR)
microscope to determine die temperature of electronic devices for calculations such as thermal resistance.

2 Termsand definitions

The following definitions and symbols are used throughout this document:

Tym peak junction temperature (in degrees Celsius)
Tyav) aver age junction temper atur e (in degrees Celsius)
Tc case temperature (in degrees Celsius)

NOTE — Measured with a thermocouple that is attached as close as possible to the major
heat flow path, usually on the bottom center of the device package or case for packaged
parts. For wafers, this temperature is the die temperature. For surface-mount devices, this
isthelead frame.

Twm mounting surface temperature (in degrees Celsius)

NOTE — Measured with a thermocouple inserted in an access hole terminated near the
device/stage interface.

Po power dissipation (in wetts) of a single junction under test or of the entire package.

Rqr thermal resistance between junction and a reference (such as ambient (Rqa) or case (Rqxc),
measured in °C/W)

emissivity: A dimensionless factor that is a property of the material and its surface texture.
NOTE — Emissivity (€) is represented by a number between 0 and 1 wheree=0
represents a perfect infrared reflector and e = 1 represents a perfect infrared absorber or

“blackbody”. A blackbody is aso a perfect radiator or emitter of infrared radiation.

gpatial resolution: The diameter of a spot, in micrometers, whose size is determined from the
half-power points resulting from a point infrared source.
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