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PURPOSE OF STANDARDS

These standards, adopted by the Electronic Industries Association and issued jointly by the
Electronic Industries Association and the National Eleetrical Manufacturers Association, were
formulated by the Semiconductor Device Council of the Joint Electron Device Engineering Council.
The JEDEC Semiconductor Device Council is sponsored by both EIA and NEMA to develop stand-
ards, proposals, and data dealing with semiconductor devices.

EIA-NEMA Standards are adopted in the public interest and are designed to eliminate mis-
understandings between the manufacturer and the purchaser and to assist the purchaser in selecting
and obtaining without delay the proper product for his particular need. Existence of such standards

does not in any respect preclude any member or non-member of EIA or NEMA from manufacturing
or sclling products not conforming to the standard.
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RS-323
PAGE 1

AIR-CONVECTION-COOLED LIFE TEST ENVIRONMENT
FOR LEAD-MOUNTED SEMICONDUCTOR DEVICES

(From EIA Standards Proposal No. 882, this Standard was formulated under the cognizance of
JEDEC Committee JS-12 on Government Specifications and Standards.)

FOREWORD

There is a definite need for a standard covering the requirements of the Life Test Environment for
devices whose ratings are based on Natural-Air-Convection Cooling. Listed below are several re-
quirements of such environments taken from MIL-Std.~750 and MIL-S-19500C.

1. Ref. MIL-Std.-750—Paragraph 4.3.1—Page 6

Permissible {emperature variation in environmental chambers.—When chambers are used,
specimens under test shall be located only within the working area defined as follows:

(a) Temperature variation within working area: The controls for the chamber shall be capa-
ble of maintaining the temperature of any single reference point within the working
area within = 2°C,

{b) Space variation within working area: Chambers shall be so constructed that, at any
given time, the temperature of any peint within the working area shall not deviate more
than = 3°C from the reference point, except for the immediate vicinity of specimens
generating heat.

2. Ref. MIL-S-19500C—Appendix A—Paragraph 20.22.1

Ambient Temperature—This is the air temperature measured below a semiconductor device
in an environment of substantially uniform temperature, cooled only by Natural-Air Convec-
tion and not materially affected by reflective and radiant surfaces.

It becomes very difficult to meet these requirements, except on a small scale, without the use of
forced-air movement in the working area. However, the use of higher-velocity air movement is not
really permitted in an environment defined by Ambient Temperature and Natural-Air Convection.

This standard permits the use of a forced-air cooled-environment provided the average junction
temperature is the same as that obtained under the ideal conditions of Natural-Air Convection.

This standard is limited to devices where most (O 90%) of the power dissipation is obtained by
convection and radiation losses from the body of the device. A future standard will be prepared
on devices where most of the power dissipation is obtained by thermal conduction from the junction
to the leads and the mounting connections. (In this case, the leads and the mounting connections
serve as heat sinks, and only a small amount of the power is dissipated by convection and radiation
from the body of the device.)

I. Purpose

The purpose of this standard is to define the operational life test environmental conditions for lead-
mounted, air-convection-cooled semiconductor devices, where most (> 90%) of the power dissipa-
tion is obtained by convection and radiation losses from the body of the device. It provides a means
for equating, for life test purposcs, the effects of a forced-air-cooled environment to that of a
Natural-Air-Cooled environment. Thus forced air motion may be used to obtain reasonable tem-
perature distribution in the life test area, where many devices are in close proximity while main-
taining the same mean value of the junction temperature as would be obtained under a Natural-Air-
Cooled environment at the same power dissipation level.

1. Scope

This standard is applicable to life testing of lead-mounted semiconductor devices intended for appli-
cations in a Natural-Air-Cooled environment where most (> 90%) of the power dissipation is ob-
tained by convection and radiation losses from the body of the device.
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