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QHW Designation: F 1190 — 93

Standard Practice for
Neutron Irradiation of Unbiased Electronic Components

This standard is issued under the fixed designation F 1190; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone} indicates an editorial change since the last revision or reapproval.

1. Scope Testing of Electronics

1.1 This practice applies to the exposure of unbiased silicon E 722 Practice for Characterizing Neutron Energy Fluence
(Si) or gallium arsenide (GaAs) semiconductor components to  SPectra in Terms of an Equivalent Monoenergetic Neutron
neutron radiation from a nuclear reactor source. Only the _Fluence for Radiation-Hardness Testing of Electrchics
conditions of exposure are addressed in this practice. The F867M Guide for lonizing Radiation Effects Testing of
effects of radiation on the test sample should be determined Semiconductor Devicés

using appropriate electrical test methods. F 980 Guide for the Measurement of Rapid Annealing of
1.2 System and subsystem exposures and test methods are Neutron-Induced Displacement Damage in Semiconductor
not included in this practice. Devices?

1.3 This practice is applicable to irradiations conducted with 2.2 Other Documents: _
the reactor operating in either the pulsed or steady-state mode. 2-2:1 The Department of Defense publishes every few
The practical limits for neutron fluence®(y ;yey, s OF YE&rsa compendium of nuclear reactor facilities which may be

®eq. 1 Mev, Gand iN SEMIicCONductor testing range from approxi- suitable for neutron irradia';ion of electr_onic components:
mately 16 to 10 n/cn?. DASIAC SR-94-009, April 1996, Guide to Nuclear Weap-

1.4 This practice addresses those issues and concerns per- Ons Effects Simulation Facilities and Technigties
taining to irradiations with neutrons of energies greater than 10 2-3 The Office of the Federal Register, National Archives
keV. and Records Administration publishes several documents

1.5 This standard does not purport to address all of theWwhich delineate the regulatory requirements for handling and
safety concerns, if any, associated with its use. It is thdransporting radioative semiconductor components:
responsibility of the user of this standard to establish appro- Code of Federal Regulations: Title 10 (Energy), Part 20,
priate safety and health practices and determine the applica- _ Standards for Protection Against Radiafion

bility of regulatory limitations prior to use. Code of Federal Regulations: Title 10 (Energy), Part 30,
Rules of General Applicablity to Domestic Licensing of

2. Referenced Documents Byproduct Materici
2.1 ASTM Standards: Code of Federal Regulations: Title 49 (Transportation),

E 170 Terminology Relating to Radiation Measurements  Parts 100 to 177
and Dosimetry

E 264 Test Method for Determining Fast-Neutron Reactions' Terminology

Rates by Radioactivation of Nickel 3.1 1 MeV equivalent flueneethis expression is used by
E 265 Test Method for Measuring Reaction Rates and Fasthe radiation-hardness testing community to refer to the char-
Neutron Fluences by Radioactivation of Sulfur232 acterization of an incident neutron energy fluence spectrum,

E 668 Practice for Application of Thermoluminescence®(E), in terms of the fluence of monoenergetic neutrons at 1
Dosimetry (TLD) Systems for Determining Absorbed DoseMeV energy required to produce the same displacement
in Radiation-Hardness Testing of Electronic Devices damage in a specified irradiated materiall{&) (see Practice

E 720 Guide for Selection and Use of Neutron-ActivationE 722 for details). = _

Foils for Determining Neutron Spectra Employed in 3.1.1 Discussior—Historically, the material has been as-
Radiation-Hardness Testing of Electrorics sumed to be silicon (Si). The emergence of gallium arsenide

E 721 Method for Determining Neutron Energy Spectra(GaAs) as a significant alternate semiconductor material,

with Neutron-Activation Foils for Radiation-Hardness Whose radiation damage effects mechanisms differ substan-
tially from Si based devices, requires that future use of the 1
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