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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMAL STANDARDIZATION ON SEMICONDUCTOR PACKAGES -

Part 1: Thermal resistance and thermal parameter of BGA,
QFP type semiconductor packages

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com, risii.}
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote inte nati.nal
co-operation on all questions concerning standardization in the electrical and electronic fields. To his e 4 and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te: 'nic.' Peports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatic(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in ti e subject dealt with
may participate in this preparatory work. International, governmental and non-governmental or_anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internativ..=' Organization for
Standardization (ISO) in accordance with conditions determined by agreement between v e two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nea~';* as rousible, an international
consensus of opinion on the relevant subjects since each technical comm.‘tee 1 as representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationc' us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s ..= that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th< way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National “om.»ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national ai. 1 reyional publications. Any divergence between
any IEC Publication and the corresponding national or reg'onal ouulication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. .~<ependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bc lies.

6) All users should ensure that they have the latest eui* on of this publication.

7) No liability shall attach to IEC or its direrwo1 , ei..ployees, servants or agents including individual experts and
members of its technical committees and 'F.C ilational Committees for any personal injury, property damage or

other damage of any nature whatsoe ‘er, .:liether direct or indirect, or for costs (including legal fees) and
expenses arising out of the public tior.. use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No'mea.ive references cited in this publication. Use of the referenced publications is
indispensable for the correzt = 'oliration of this publication.

9) Attention is drawn to the po.sibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not.t e h.'d responsible for identifying any or all such patent rights.

IEC TR 63378-1 has buen prepared by subcommittee 47D: Semiconductor devices packaging,
of IEC technical committee 47: Semiconductor devices. It is a Technical Report.

The tex* of thiu Technical Report is based on the following documents:

Draft Report on voting

47D/928/DTR 47D/935/RVDTR

rull information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 63378 series, published under the general titlte Thermal
standardization on semiconductor packages, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The "colour inside” logo on the cover page of this doc.ment indicates that it
contains colours which are considered to be useful for the corr.at uanderstanding of its
contents. Users should therefore print this document using. a chlour printer.
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THERMAL STANDARDIZATION ON SEMICONDUCTOR PACKAGES -

Part 1: Thermal resistance and thermal parameter of BGA,
QFP type semiconductor packages

1 Scope

This part of IEC 63378 specifies the terms and definitions that are commonly used for the-mal
characteristics of BGA and QFP type semiconductor packages, and guidelines to use thece
thermal characteristics.

2 Normative references

The following documents are referred to in the text in such a way that some«r ai f their content
constitutes requirements of this document. For dated references, only th= eu'*ion cited applies.
For undated references, the latest edition of the referenced cdc-uiiont (including any
amendments) applies.

IEC 60191-4, Mechanical standardization of semiconductor 'e ‘ices — Part 4: Coding system
and classification into forms of package outlines for semiczi.duc‘or device packages

3 Terms and definitions

For the purposes of this document, the terms ana uefinitions given in IEC 60191-4 and the
following apply.

ISO and IEC maintain terminological dairnhases for use in standardization at the following
addresses:

e |EC Electropedia: available a. htip://www.electropedia.org/

e |SO Online browsing pleiicrm. available at http://www.iso.org/obp
3.1 Terms and lettei symwuols related to temperature (unit [°C or K])

3.11

ambient air tempera. re

Tp

temperatur~ o1 ampient air at location adequately distant from the package (see Figure 1)

Note 1 to entry: Conceptually, it refers to an ambient air temperature at a location that is not affected by the
se.ricu.tuctor package to be measured.

3.1.2

ylinccdion temperature

Ty

temperature of at an arbitrary position of the chip (see Figure 1)

Note 1 to entry: Especially when there is no specification, it is considered as the centre of a chip.

Note 2 to entry: Junction refers to the junction area of a semiconductor. Assuming that heat is generated at the
junction of p-type and n-type, temperature at the junction becomes high and is used as representing temperature for
semiconductor devices. Because there are many junctions built into a real chip, the term junction is used
synonymously as the chip. The location is commonly placed at the centre of the circuit surface of the chip, although
location dependence may be taken into consideration for chips requiring high power consumption.
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