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NOTICE

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 JEDEC legal counsel.

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.

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 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.

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

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or call (703) 907-7559 or
www.jedec.org
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Arlington, VA 22201-3834

This document may be downloaded free of charge; however JEDEC retains the
copyright on this material. By downloading this file the individual agrees not to
charge for or resell the resulting material.
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Documents, USA and Canada 1-800-854-7179, International (303) 397-7956

Printed in the U.S.A.
All rights reserved

Documents

Document Sharing Hub

Full document details: JEDEC JESD24- 4 1990


http://www.avadocuments.com/doc/jedec-jesd24-4-1990
http://www.avadocuments.com/doc/jedec-jesd24-4-1990

PLEASE!

DON’T VIOLATE
THE
LAW!

This document is copyrighted by JEDEC and may not be
reproduced without permission.

Organizations may obtain permission to reproduce a limited number of copies
through entering into a license agreement. For information, contact:

JEDEC Solid State Technology Association
2500 Wilson Boulevard
Arlington, Virginia 22201-3834
or call (703) 907-7559

Documents

Document Sharing Hub

Full document details: JEDEC JESD24- 4 1990


http://www.avadocuments.com/doc/jedec-jesd24-4-1990
http://www.avadocuments.com/doc/jedec-jesd24-4-1990

Documents

Document Sharing Hub

Full document details: JEDEC JESD24- 4 1990


http://www.avadocuments.com/doc/jedec-jesd24-4-1990
http://www.avadocuments.com/doc/jedec-jesd24-4-1990

JEDEC Standard No. 24-4
Addendum No. 4
Page 1

THERMAL IMPEDANCE MEASUREMENTS FOR
BIPOLAR TRANSISTORS
(DELTA BASE-EMITTER VOLTAGE METHOD)

(From JEDEC Council Ballot JCB-90-04 formulated under the cognizance of JC-25 Committee on
Transistors and Intelligent Power Devices.)

1. PURPOSE

The purpose of this test method is to measure the thermal impedance of the bipolar transistor under the
specified conditions of applied voltage, current and pulse duration. The temperature sensitivity of the
base-emitter voltage is used as the junction temperature indicator. This test method is used to measure
the thermal response of the junction to a heating pulse. Specifically, the test may be used to measure
dc thermal resistance, and to ensure proper die mountdown to its case. This is accomplished through
the appropriate choice of pulse duration and heating power magnitude. The appropriate test conditions
and limits are detailed in Section 6.

2. DEFINITIONS
The following symbols and terms shall apply for the purpose of this test method:

(@) I, Emitter current during measurement of the base-emitter voltage with applied collector-
emitter voltage.

(®) I, Heating current through the collector.
©Vv, Heating voltage between the collector and emitter, V. durin_g heating time.
- (@) P, I\\I'I:gnitude of the heating power pulse applied to DUT in watts; the product of I, and
e, Heating time during which P is applied.
() ayge Voltage-temperature coefficient of V. with respect to T: in mV/°C.
@® K Thermal calibration factor equal to reciprocal of o, the temperature coefficient of

base-emitter voltage: in °C/mV.

(h) T, Junction temperature in degrees Celsius.
T,; Junction temperature in degrees Celsius before start of the power pulse.
T Junction temperature in degrees Celsius at the end of the power puise.

Jf
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2. DEFINITIONS (continued)

(i) T, Reference temperature in degrees Celsius.
Ty; Initial reference temperature in degrees Celsius.
Tys Final reference temperature in degrees Celsius.
() Vg Base-emitter voltage drop in millivolts.
Vi Initial base-emitter voltage drop in millivolts,
Vees Final base-emitter voltage drop in millivolts.
(k) ty Measurement delay time is defined as the time from the removal of heating power P,
to the start of the V. measurement.
M g, Sample window time during which final V. measurement is made.
(m) Zg Transient junction-to-reference point thermal impedance in degrees Celsius/Watt. Zy)y
for specified power pulse duration is:
Zoyx = (Tyq - Ty5 -= TP,
where: 3Tx = change in reference point temperature during the heating puise. (See
Sections 5.2 and 5.4. For short heating pulses, e.g., die attach
evaluation, this term is normally negligible.)
3. APPARATUS

The apparatus required for this test shall include the following as applicable to the specified test
procedure.

3.1 Thermocouple

A thermocouple for measuring the case temperature at a specified reference point. The recommended
reference point shall be located on the case under the heat source. Thermocouple material shall be
copper-constantan (type T) or equivalent. The wire size shall be no larger than AWG size 30. The
junction of the thermocouple shall be welded, rather than soldered or twisted, to form a bead. The

accuracy of the thermocouple and its associated measuring system shall be + 0.5°C. Proper mounting of
the thermocouple to ensure intimate contact to the reference point is critical for system accuracy.

3.2 Temperature

A controlled temperature environment capable of maintaining the case temperature during the device
calibration procedure to within + 1°C over the temperature range of 23°C to 100°C, the recommended
temperature for measuring K-factor. L
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