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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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through entering into a license agreement. For information, contact:
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JEDEC Standard No. 24
Addendum No. 1
Page 1

METHOD FOR MEASUREMENT OF POWER DEVICE
TURN-OFF SWITCHING LOSS

(From JEDEC Council Ballot JCB-89-16, formulated under the
cognizance of JC-25 Committee on Transistors.)

1. PURPOSE

This method establishes a basic test circuit, provides waveform
definitions, and indicates circuit elements for the measurement
of the turn-off switching loss of a power device.

2. SCOPE

The approach outlined in this document applies to bipolar, MOS
and IGBT device measurements, both N and P type. The device
chosen for illustrations is an N channel, enhancement-mode field
effect transistor.

3. DEFINITIONS

Woff is the symbol used for turn-off switching loss. The units
are joules/pulse. The power dissipated in the device during
turn-off is Pporr = Worr ¢ £ in watts and f is the operating
repetition rate in pulses/s. The formal definition is:

Wore 2 ivdt joules/pulse

where the instantaneous power at time t is p = iv watts and the
symbol " A " means equal by definition.

Figure 1 defines the limits of integration. Resistive load
waveforms are not precluded by this method; however clamped
inductive waveforms are preferred. In general, Wyfe can be
separated into component parts Wy and Wy. Wy is that part
associated with the rising output voltage during which the output
current is reasonably constant. Conversely Wy 1is associated with
the falling current while the output voltage is reasonably
constant. V., has been chosen as the reference rather than the
steady state clamp voltage for two reasons:

1. Vhpk 1s generally in excess of 50 V higher than the steady-
sgate clamp voltage level. Clamp voltage overshoot is
unavoidable in a practicable circuit and is a measure of
the clamp circuit effectiveness.
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