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NOTICE

EIA/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.

EIA/JEDEC Standards and Publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and purchases, facilitating
interchangeability and improvement of products, and assisting the purchaser is 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.

EIA/JEDEC Standards and Publications are adopted without regard to whether their adoption
may involve patents  or articles, materials, or processes. By such action, EIA/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 EIA/JEDEC organization there are procedures whereby an
EIA/JEDEC Standard or Publication may be further processed and ultimately becomes an
ANSI/EIA Standard.

Inquiries,  comments,  and suggestions relative to the content of this EIA/JEDEC Standard or
Publication should be addressed to the JEDEC Executive Secretary at EIA Headquarters, 2500
Wilson  Boulevard, Arlington, VA 22201.

Published by

© ELECTRONIC INDUSTRIES ASSOCIATION 1997
Engineering Department
2500 Wilson Boulevard

Arlington, VA 22201

“Copyright” does not apply to JEDEC member companies as they
are free to duplicate this document in accordance with the latest
revision of the JEDEC Publication  21 “Manual of Organization and
Procedure”.
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THERMAL TEST CHIP GUIDELINE (WIRE BOND TYPE CHIP)

1 Introduction

(From JEDEC Council Ballot JCB-96-25 formulated under  the cognizance of JC-15.1
Committee on Thermal Characterization).

1.1 Purpose

The purpose of this document is to provide a design guideline for thermal test chips
used for integrated circuit (IC) package thermal characterization. The intent of this
guideline is to minimize the differences in data gathered due to nonstandard test chips.

1.2 Scope

The thermal test chips described in this document will apply to single and multiple chip
devices. These are designs using standard semiconductor wafer fabrication processes
and can be used with a wide variety of industry standard packages. These test chips can
operate in a static mode in which constant power is continuously supplied to the device
while monitoring the temperature through the measurement of a Temperature Sensitive
Parameter (TSP). They can also operate in a transient mode in which the power supply
and the TSP are monitored as a function of time (t). This guideline covers test chips
meant to be wire bonded to the package external leads.

1.3 Rationale

The thermal resistance for a specific device varies with many factors. The chip size,
location and size of the power dissipation device(s), and location of the temperature
sensor(s) will directly affect the thermal test results. It is essential to standardize
thermal test chip design guideline in order to provide meaningful measurement results.
This allows semiconductor suppliers to compare different packages over a wide variety
of conditions, such as power levels and air flows. It will also help the users to estimate
their active device junction temperature under actual operating conditions by allowing
them to extrapolate the results of a defined standard condition.

1.4 References

This document contains the guideline for thermal test chip design as a subset of JEDEC
methodology for component package thermal measurement. The associated details of
test method, environment and test board are given in JEDEC documents [1] - [4]. It is
also recommended to read the SEMI test standards ([5] - [9]) and the related
documents [10] - [12].

[1] JESD 51
Methodology for the Thermal Measurement of Component Packages
(Single Semiconductor Device)

[2] JESD 51-1
Integrated Circuit Thermal Measurement Method - Electrical Test Method
(Refer to Annex A for a list of terminology and symbols applicable to this
document).
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