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NOTICE

JEDEC Standards and Publications contain material that has been prepared, progressively
reviewed, and approved through the JEDEC Council level and subsequently reviewed and
approved by the EIA General Counsel.

JEDEC Standards and Publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and purchasers, facilitating inter-
changeability and improvement of products, and assisting the purchaser in selecting and
obtaining with minimum delay the proper product for his particular need. Existence of such
standards shall not in any respect preclude any member or nonmember of JEDEC from
manufacturing or selling products not conforming to such standards, nor shall the existence
of such standards preclude their voluntary use by those other than EIA members whether the
standard is to be used either domestically or internationally.

JEDEC Standards or 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 JEDEC Standards or Publications.

The information included in 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 a JEDEC Standard
or Publication may be further processed and ultimately become an EIA Standard.

Inquiries, comments, and suggestions relative to the content of this JEDEC Standard or

Publication should be addressed to the JEDEC Executive Secretary at EIA Headquarters,
2001 Eye Street, N.W., Washington, D.C. 20006.
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GUIDELINES FOR MEASUREMENT OF
THERMAL RESISTANCE OF GaAs FETs

(From JEDEC Council Ballot JCB-86-27A, formulated under the
cognizance of JC-50 Committee on Gallium Arsenide Compound

Semiconductors.)

1. GENERAL

1.1 Background

For power GaAs FET applications requiring high reliability an
accurate measurement of thermal resistance is extremely
important to provide the user with knowledge of the FET's
operating temperature so that more accurate life estimates
can be made. FET failure mechanisms and failure rates have,
in general, an exponential dependence on temperature (which
is why temperature-accelerated testing is successful).
Because of the exponential relationship of failure rate with
temperature, the thermal resistance should be referenced to
the hottest part of the FET. Contributions to the thermal
resistance in a FET arise from several sources including (see
Figure 1 for definitions; these guidelines primarily address
channel-to-mounting surface thermal resistance, Rggy for GaAs
MESFETs in flanged packages):

(1) the thermal conductance of the GaAs
(2) the thermal conductance of the heat sink
(3) the thermal conductance of the die attach

(4) the package (including flange and heat sink bond, if
any) thermal conductance

(5) the topology of the heat generation, i.e., where the
heat is generated within the FET channel.

Consequently, the thermal resistanée is dependent on:

(1) the FET channel temperature

(2) the FET flange temperature (and where it is measured)
(3) the dc bias

(4) the RF operating point.
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1.1 Background (continued)
Generally the largest contribution to the thermal resistance
comes from the GaAs. Therefore, the magnitude of the channel

temperature is of prime importance in the measurement of the
thermal resistance, the other effects being secondary.

1.2 Applications

Thermal resistance measurements are made for a number of
purposes. These include:

(1) die-attach screening
(2) whole-FET screening (including package)
(3) steady-state thermal resistance characterization.

Die-attach screening is relatively fast (<1 second), easy and
repeatable. It is unaffected by the method used to clamp the
FET's flange and is usually accomplished by the electrical
technique although it is not limited to that method. The
other two purposes are essentially equivalent. Since for
those measurements the FET is self-heated until the channe)
temperature is constant they usually require heating times >1
second and demand careful attention to mounting of the FET in
order to avoid errors in measured thermal resistance due to
improper flange-to-test fixture mounting. This thermal
resistance is the one used to estimate channel temperatures.

1.3 Measurement Techniques

Several measurement techniques for thermal resistance are in
common use today. They are:

(1) Electrical, or forward Vgg, technique

(2) IR (Infrared) technique

(3) Liquid erystal techniques

Only the first two are suitable for 100% screening and only

the electrical technique is suitable for hermetically sealed
packages. All techniques have the following steps in common:

Documents

Document Sharing Hub

Full document details: JEDEC JEP110 1988


http://www.avadocuments.com/doc/jedec-jep110-1988
http://www.avadocuments.com/doc/jedec-jep110-1988

