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1. SCOPE

This SAE Standard covers the measurement of voltage transient immunity and within the applicable frequency ranges,
audio (AF) and radio frequency (RF) immunity, and conducted and radiated emissions.

By reference, IEC CISPR 25 is adopted as the standard for the measurement of component emissions. In the event that
an Amendment is made to the referenced edition of CISPR 25 or a new edition is published, the new IEC document shall
become part of this standard six months after the publication of the IEC document. SAE reserves the right to identify
exceptions to the published IEC document with the exceptions to be documented in SAE J1113-41.

Emissions from intentional radiators are not controlled by this document. (See applicable appropriate regulatory
documents.) The imunity of commercial mains powered equipment to over voltages and line transients is not covered by
this document.

2. REFERENCE$

The following publ|cations form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAH publications shall apply.

2.1 Applicable Publications
211 SAE Publigations

Available from SAE, 400 Commonwealth Drive, Warrendale, PA.15096-0001, Tel: 877-606-7323| (inside USA and
Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1113-1  Gegneral and Definitions

SAE J1113-2  Cgnducted Immunity, 30 Hz to 250 kHz; . Power Leads
NOTE: This SAE document is under consideration for publication as an ISO document

SAE J1113-3  Cgnducted Immunity, 250 kHz t0-500 MHz, Direct Radio Frequency (RF) Power Injectipn
SAE J1113-4  Cgnducted Immunity-Bulk Current Injection (BCl) Method

SAE J1113-11 Immunity to Conducted jTransients on Power Leads

SAE J1113-12 E

ctrical Interference by Conduction and Coupling—Coupling Clamp and Chattering Relay
SAE J1113-13 Immunity to. Electrostatic Discharge

SAE J1113-21 Rqad Vehicles—Electrical Disturbances by Narrowband Radiated Electromagnetic Energy—Component
TestMethod—Absorber Lined Chamber

SAE J1113-22 Immunity to Radiated Magnetic Fields from Power Lines
NOTE: This document is under consideration for publication as an ISO document

SAE J1113-24 Immunity to Radiated Electromagnetic Fields, 10 kHz to 200 MHz, TEM Cell Method
SAE J1113-26 Immunity to AC Power Line Electric Fields
SAE J1113-27 Immunity to Radiated Electromagnetic Fields—Mode Stirred Reverberation Chamber Method

SAE J1113-28 Immunity to Radiated Electromagnetic Fields—Mode Tuned Reverberation Chamber Method
NOTE: This SAE document is under consideration for publication as an ISO document
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SAE J1113-41 [Withdrawn as a complete standard. Reserved for use as an exception document for SAE differences
from IEC CISPR 25.]

SAE J1113-42 Conducted Transient Emissions

SAE J1812 Fu

nction Performance Status Classification for EMC Immunity

2.1.2 ANSI Publications

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org.

ANSI C63.2

ANSI C63.4

ANSI C95.1

ANSI/IEEE STD 1(
21.3 CISPRPu

Available from ANS

CISPR 25 S¢
ve
2.1.4 |EC Public

Available from AN
IEC Publication 60
IEC Publication 60
2.1.5 1SO Publig
Available from AN

ISO 7637-1 Rd

American National Standard for Instrumentation—Electromagnetic Noise~a
10 kHz to 40 GHz—Specifications

Emissions from Low-Voltage Electrical and Electronic Equipmentiin the
40 GHz

American National Standard for Safety Levels with Respectto Human H
Frequency Electromagnetic Fields, 3 kHz to 300 GHz

0 Standard Dictionary of Electrical and Electronic Terms
plication

b1, 25 West 43rd Street, New York, NY 10036-8002; Tel: 212-642-4900, www.ansi.of

cond Edition 2002-08, Radio disturbance ¢haracteristics for the protection of receiy
hicles, boats, and on devices—Limits and‘methods of measurement

ptions

b1, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.or
D50-161  International -Electrotechnical Vocabulary—Electromagnetic Compatibility
D50-726  Internatiohal Electrotechnical Vocabulary—Transmission Lines and Wave
ations

b1, 25 West43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.of

ad vehicles—Electrical interference by conduction and coupling: Part 1—Definitions

nd Field Strength,

ange of 9 kHz to

xposure to Radio

.

ers used on board

guides

.

and general

ISO 7637-2
24

ISO 7637-3

V supply voltage—Electrical transient conduction along supply lines only

Road vehicles—Electrical interference by conduction and coupling: Part 2—Vehicles with nominal 12 V or

Road vehicles—Electrical disturbance by conduction and coupling: Part 3—Vehicles with nominal 12 V or

24 V supply voltage—Electrical transient transmission by capacitive and inductive coupling via lines other
than supply lines.

ISO 10605

ISO 11452-1

Road vehicles—Electrical disturbances from electrostatic discharges

electromagnetic energy—Part 1: General and definitions

ISO 11452-2

test methods—Part 2: Absorber-lined chamber

Road vehicles—Component test methods for electrical disturbances from narrowband radiated

Road vehicles—Electrical disturbances by narrowband radiated electromagnetic energy—Component
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ISO 11452-3 Road vehicles—Component test methods for electrical disturbances from narrowband radiated
electromagnetic energy—Part 3: Transverse electromagnetic mode (TEM) cell

ISO 11452-4 Road vehicles—Component test methods for electrical disturbances from narrowband radiated
electromagnetic energy—Part 4: Bulk current injection (BCI)

ISO 11452-5 Road vehicles—Electrical disturbances by narrowband radiated electromagnetic energy—Component
test methods—Part 5: Stripline

ISO 11452-7 Road vehicles—Electrical disturbances by narrowband radiated electromagnetic energy—Component

test methods—Part 7: Direct radio frequency (RF) power injection

2.2 Related Pub
The following publi
2.21 SAE Publi

Available from SA
Canada) or 724-77

SAE HS-3600
2.2.2  ANSI Publ

Available from ANS

El¢ctromagnetic Interference (EMI) Contral—Calibration of Antennas (9 kHz to 40 GHz

ications
cations are provided for information purposes only and are not a required part of this
Cation

E, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323
6-4970 (outside USA), www.sae.org.

BAE Surface Vehicle Electromagnetic Compatibility (EMC) Standards Manual
cations

b1, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.of

specification.

(inside USA and

a.

nerican National Standard for Electromagnetic Compatibility—Radiated Emissions

nerican National Standard Dictionary for Technologies of Electromagnetic Co

and Definitions)

ANSIC63.5 An
ANSI C63.14 An

El
ANSI C63.16 M
223 CISPRPu

Available from ANS

ctromagnetic Pulse (EMP), and Electrostatic Discharge (ESD) (Dictionary of EM(

thodologies and Criteria for Electronic Equipment
plication
b1, 25 West43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.of

hits and> methods of measurement of radio interference characteristics of infor|
Lipment

Measurements in

mpatibility (EMC),
C/EMP/ESD Terms

a.

mation technology

CISPR 22 Lin
€eq
2.2.4 ISO Publication

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org.

ISO TR 10305

225 |EEE Publi

cations

Available from IEEE, 445 Hoes Lane, Piscataway, NJ 08854-1331, Tel: 732-981-0060, www.ieee.org.

IEEE STD 211 |

IEEE STD 291

EEE Standard Definition of Terms for Radio Wave Propagation

Waves, 30 Hz to 30 GHz

Generation of standard em fields for calibration of power density meters—20 kHz to 1000 MHz

IEEE Standard Methods for Measuring Electromagnetic Field Strength of Sinusoidal Continuous
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2.2.6  Other Publ

ications

SAE paper 810333, “Implementation of EMC Testing of Automotive Vehicles,” Kinderman, J.C., et al., February 1981

SAE paper 831011, “An Indoor 60 Hz to 40 GHz Facility for Total Vehicle EMC Testing,” Vrooman, June 1983

Adams, J. W., Taggart, H. E., Kanda, M., and Shafer, J., “Electromagnetic Interference (EMI) Radiative Measurements for

Automotive Ap

plications,” NBS Tech. Note 1014, June 1979

Tippet, J. C., Chang, D. C., and Crawford, M. L., “An Analytical and Experimental Determination of the Cutoff Frequencies
of Higher-Order TE Modes in a TEM cell,” NBSIR 76-841, June 1976

Tippet, J. C., Modd
Doctor of Philg

Nichols, F. J., and
Anechoic Cha
18-20, 1981, p

3. DEFINITIONS
The definitions list
exhaustive list. Fo
the latest editions
within the SAE con
3.1 Absorber-Lin
A shielded room w

NOTE: The comm
material m

3.2 Amplitude M

The process by which the amplitude of a carrier wave is varied following a specified law. The result 0

AM signal. (Adaptg
3.3  Atrtificial Net

A network inserted
load impedance fo

| Characteristics of Rectangular Coaxial Transmission Line, Thesis submitted June
sophy to University of Colorado, Electrical Engineering Dept., Boulder, CO

Hemming, L. H., “Recommendations and Design Guides for the Selection and U

mber in the 30-1000 MHz Frequency Range,” IEEE Inter. Symposium on EMC, Bqg
b 457-464

bd below apply to certain terms used in the various parts' of SAE J1113 and are no
r more information, check other resources such as IEC publications 60050(161) ar

mittee activities.
ed Shielded Enclosure (ALSE)
th absorbing material on its internal ceiling and walls.

on practice is to have the metallic-floor of the ALSE exposed (semi-anechoic cond
By be placed over the entire flogr-area (fully anechoic condition). (Adapted from ISO

pdulation (AM)

d from ISO 11452-1.)
vork (AN);-Lifte Impedance Stabilization Network (LISN)

in thé-supply leads of apparatus to be tested which provides, in a given frequency
I thesmeasurement of disturbance voltages and which isolates the apparatus from t

that frequency range—(Adapted from IEC 60050-161-04-05.)

1978 for degree of
se of RF Shielded

ulder, CO, August

intended to be an
d 60050(726) and

pf ANSI/IEEE Dictionaries of Technological terms: Definitions without a source refeffence were defined

tion), or absorbing
11452-1.)

f the process is an

range, a specified
he power supply in

3.4 Bench Testing

Bench testing is component testing performed in a laboratory or test facility.

3.5 Bond

A connection between conductive parts or surfaces that assures that the required electrical conductivity will be achieved.

3.6 Broadband Artificial Network (BAN)

A network that presents a controlled impedance to the device under test over a specified frequency range while allowing
the device under test to be interfaced to its support system. It is used in power, signal, and control lines. (Adapted from

ISO 11452-1.)
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3.7 Bulk Current
Total amount of co

3.8 Bulk Current

mmon mode current in a harness. (ISO 11452-1.)

Injection Probe

A device for injecting current in a conductor without interrupting the conductor and without introducing significant
impedance into the associated circuits

3.9 Burst

A burst is a transie|
3.10 Burst Cycle
See ISO 7637-1.
3.11 Burst Duratic
See ISO 7637-1.
3.12 CAN
Controller Area Ne
3.13 Class

A performance ley
Edition.)

3.14 Conducted S
Conducted suscef
responds undesir|
representative nur
determine the thre
3.15 Coupling

A means or a devi

3.16 Current Proh

ht with multiple spikes.

[ime

n

fwork.

el agreed upon by the purchaser and the supplier and documented in the test pl

usceptibility Threshold

tibility threshold is defined .as the level of conducted interference at which the I
Bbly or experiences performance degradation. For conducted susceptibility

bhold level of susceptibility.

e for transferring power between systems. (Adapted from IEC 60050-726-14-01.)

e(Measuring or Monitoring)

an. (CISPR 25 1st

Device Under Test
bench testing, a

hber of conducted interference waveforms are artificially generated and injected into the DUT to

A device for measuring the current in a conductor without interrupting the conductor and without introducing significant
impedance into the associated circuits. (Adapted from IEC 60050-161-04-35.)

3.17 Damped Sinusoid

A waveform composed of a sine wave having a decaying amplitude envelope. The waveform occurs when a pulse excites
a circuit having a condition of resonance.

3.18 Degradation

(of performance)

An undesired departure in the operational performance of any device, equipment or system from its intended

performance.

NOTE: The term “degradation” can apply to temporary or permanent failure. (IEC 60050-161-01-19.)
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3.19 Device

1) An electrical or electronic component, module, subassembly or system. Each could include a wiring harness(s).

2) A machine driven by an internal combustion engine which is not primarily intended to carry persons or goods.

NOTE: Devices include, but are not limited to, chainsaws, irrigation pumps, snow blowers, air compressors, and
landscaping equipment.

3.20 Device Under Test (DUT)

The device, equipr
3.21 Directional Q
A three- or four-po
wave in any one fr
wave being depen

3.22 Electromagn

The ability of an
intolerable electron

3.23 Electromagn
The totality of elect
3.24 Electromagn

The ability of a d
disturbance. (Adap

3.25 Electromagn

Degradation of th
disturbance.

NOTE: The Englis

3.26 Electromagn

nent or system being evaluated.

oupler

It device consisting of two transmission lines coupled together in such a manner tha
lent upon that of the former. (Adapted from IEC 60050-726-14-02;)

etic Compatibility (EMC)

bquipment or system to function satisfactory in its eleectromagnetic environment
hagnetic disturbances to anything in that environment,\(JEC 60050-161)-01-07.)

etic Environment
romagnetic phenomena existing at a givendlacation. [IEV 60050-161-01-01]
etic Immunity (to a disturbance)

pvice, equipment, or system to perform without degradation in the presence of &
ted from IEC 60050-161-01-20.)

etic Interference

b performance of \an equipment, transmission channel, or system caused by &

h words “interference” and “disturbance” are often used indiscriminately. (IEC 60050

etic Susceptibility

t a single traveling

Ansmission line will induce a single traveling wave in the other; the direction of propagation of the latter

without introducing

n electromagnetic

n electromagnetic

-161-01-06.)

The inability of a ¢
disturbance.

NOTE: Susceptibility is the lack of immunity. (Adapted from IEC 60050-161-01-21.)

3.27 Electrostatic

Discharge (ESD)

Jevice equipment or system to perform without degradation in the presence of &n electromagnetic

A transfer of electric charge between bodies of different electrostatic potential in proximity or through direct contact. (IEC

60050-161-01-22.)

3.28 Forward Power

That power supplied by the output of an amplifier (or generator) traveling towards the load. (Adapted from ISO 11452-1.)
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3.29 Function Performance Status Classifications

See Appendix A for definitions of Functional Performance Status Classifications, the associated Regions of Performance,
and Performance Objectives.

3.30 Glow Discharge

A portion of the transient waveform characterized by a short fall time preceded by a relatively longer rise time. The
waveform occurs at the end of the initial switch arc of the on-to-off switching operation of inductive loads. There may be a

single or multiple o

ccurrences of this waveform.

3.31 Ground (Ref
A flat conductive s
3.32 Immunity Le

The maximum levg
it remains capable

3.33 Inductive Kig

A portion of the trg
the initial switch ar

3.34 Informative £

erence) Plane
irface whose potential is used as a common reference. (IEC 60050-161-04-36.)
el

| of a given electromagnetic disturbance incident on a particular device; equipment g
of operating at a required degree of performance. (IEC 60050-161-03-14.)

k

nsient waveform which occurs during the on-to-off switching operation of inductive
. It is characterized by an exponential wave shape with negative voltage amplitude.

A\ppendix

Applies here to classify an appendix that contains information that is advisory or explanatory in naty

being mandatory.
3.35 Load Dump

An exponentially d
other large current

3.36 Modulation R

The ratio of the p
amplitude of the ur

3.37 Net Power

ecaying positive transient produced by the alternator when the load presented by
load is suddenly removed.

actor (m)

pak variation of\the envelope to the reference value. The reference value is usua
-modulated\wave. The value of m varies between 0 and 1.

us-teflected power at the same location on the transmission line. (Adapted from ISO

Forward power mir

3.38 Normative Appendix

An appendix conta

ining information whose use is mandatory when applying this document.

3.39 Parallel Plate Antenna

An electric field generating antenna with a set of parallel arms. (ISO 11452-1.)

3.40 Polarization (of a wave or field vector)

r system for which

oads at the end of

re, as opposed to

the battery or any

ly taken to be the

11452-1.)

The property of a sinusoidal electromagnetic wave or field vector defined at a fixed point in space by the direction of the
electric field strength vector or of any specified field vector; when this direction varies with time, The property may be
characterized by the locus described by the extremity of the considered field vector. (IEC 60050-726-04-01.)
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3.41 Pulse Duration

From ISO 7637-2.

3.42 Quality Factor “Q”

If a DUT has a frequency response with a center frequency fpyt and a —3 dB bandwidth (BW), Q is defined as the ratio of

four/BW.

3.43 Reflected Power

That power travelipg toward the amplifier (or generator) reflected by the load caused by impedance

the transmission li
3.44 RF Boundar
An element of an

environment and
absorber coated w

3.45 RF Disturbapce Power

It is the amount of]
suppression and th

3.46 Ripple
Regular or irregula
3.47 Ripple Peak

The greatest varia
respectively. Peak

3.48 Shall

e and the load. (Adapted from ISO 11452-1.)

FMC test set-up that separates that part of the harness and/or peripherals that is
hat part that is excluded. It may consist of, for example, ANs; BANSs, filter feeg
re, and/or shielding.

RF power measured (difference remaining) between\two measurements the first b
e second made when suppression is present.

I variations in voltage around the nominal-DC voltage level during steady state opers

ions due to ripple above and below the nominal DC level are called the Upper Pea
to-Peak Ripple is the difference between the Upper Peak and Lower Peak voltages.

mismatch between

ncluded in the RF
-through pins, RF

eing made without

tion of the system.

k and Lower Peak,

Used to express @ command; i.e.,\conformance with the specific recommendation is mandatory apd deviation is not

permitted. The us
voluntary.

3.49 Shielded En

A mesh or sheet

b of the word-{shall” is not qualified by the fact that compliance with the docun

Closure [*\Screened Room

hetallic housing designed expressly for the purpose of separating electromagnetic

nent is considered

ly the internal and

external environment. (IEC 60050-161-04-37.)

3.50 Source Resistance

The output resistance of the source.

3.51 Spike

A transient that exceeds peak ripple for a period less than 150 pus. Spikes are sometimes high frequency oscillations
resulting from sudden load variations.
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3.52 Standing Wave Ratio (in a transmission line) (SWR); Voltage Standing Wave Ratio (VSWR)

The ratio, along a transmission line, of a maximum to an adjacent minimum magnitude of a particular field component of a
standing wave. (Adapted from IEC 60050-726-07-09.)

NOTE: SWR or VSWR is usually measured in terms of line voltage or line current.

3.53 Surge

A non-oscillatory transient that exceeds peak ripple, is infrequent, and has a duration equal to or greater than 150 ps.

3.54 Test Plan

The test plan is a
device under test
implementation of
specific DUT.

document provided by the test requester to define the tests to be done, the 0Object
DUT) operating status, the conditions for the test and performance objectives. It cor
the test, by reference to the standard test procedure, or by detailing revisions g

3.55 Time Betweg¢n Bursts

From ISO 7637-2.
3.56 Transient

A temporary incre
transient paramete

3.56.1 Amplitude
The maximum volt
3.56.2 Width (T)

The time from the
7637-1).
3.56.3 Interval Be

The time between
amplitude).

3.56.4 Repetition

rs include:

bge excursion beyond ripple peak.

nstant the transient reaches 10% of its maximum amplitude to the instant it falls be

tween Transients

the end_ af{one transient and the beginning of the next (both measured at 109

Rate

of the testing, the
npletely guides the
r additions for the

pse or decrease of voltage or current. Transients may take the form of spikes ¢r surges. Specific

ow that value (ISO

b of the maximum

The number of surges, spikes, or pulses per unit time.

3.56.5 Rise Time

(Tr), Fall Time (T¢)

The time required for the instantaneous transient amplitude to increase from 1 0 to 90% (TR), or decrease from 90 to 10%
(Tg) of the maximum amplitude, respectively (ISO 7637-1.)

3.57 Transmission Line System (TLS)

TLS is a stripline or parallel plate or similar device used to generate an E-field. (Adapted from ISO 11452-1.)
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3.58 TEM Mode; Transverse Electromagnetic Mode

A mode in which both the longitudinal components of the electric and magnetic field strength vectors are everywhere
zero. (Adapted from IEC 60050-726-03-08.)

3.59 Transverse Electromagnetic (TEM) Cell

An enclosed system, often a rectangular coaxial line, in which a wave is propagated in the transverse electromagnetic

mode to produce a specified field for testing purposes.

3.60 Vehicle; Ground-Vehicle

A self-propelled m
by an internal con
agricultural tractorg
4. OVERVIEW O

4.1 Immunity

NOTE: The attribu

F TEST METHODS

chine (excluding aircraft and rail vehicles and boats over 10 m in length). Vehicles
bustion engine, electrical means, or both. Vehicles include but are not limited-to a
, motorcycles, mopeds, snowmobiles, and small motorboats.

tes of the immunity tests are shown in Table 1.

TABLE 1 - IMMUNITY TEST ATARIBUTES

may be propelled
utomobiles, trucks,

Relevant Intgrnational
Part Test Type Frequency Range Standard
SAE J11/13-1 Introduction NA ISO 11452-1
SAE J11[13-2 Conducted Immunity 30 Hz to 250 kHz Draft ISO 11452-10
SAE J11{13-3 Conducted Immunity 250 kHz to 400 MHz ISO 11452-7
SAE J11[13-4 Bulk Current Immunity 1 to 400 MHz ISO 11452-4
SAE J11[13-11 Power Lead Immunity. NA ISO 7637-2
SAE J11[13-12  Coupled Immunity NA ISO 7637-3
SAE J11[13-13  Electrostatic Discharge NA ISO 10605
SAE J11{13-21 Radiated Immunity 30 MHz to 18 GHz ISO 11452-2
SAE J11/13-22  AC Power-Line-Magnetic Field 60 Hz Draft ISO 11452-8
SAE J11[13-23  Strip-kine - Withdrawn ISO 11452-5
SAE J11[13-24  Radiated Immunity-TEM Cell 10 kHz to 200 MHz ISO 11452-3
SAE J11[13-26 _~AC Power Line-Electric Fields 60 Hz NA
SAE J11{13-27 Radiated Immunity - Reverberation 500 MHz to 2 GHz NA
SAE J11[13:28  Radiated Immunity Reverb - Tuned Draft ISO 11452-11

NOTE: Future systems may require new tests.
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4.2 Emissions

NOTE: The attributes of the emissions tests are shown in Table 2.

TABLE 2 - EMISSIONS TEST ATTRIBUTES

Relevant International

Part Test Type Frequency Range Standard
SAE J1113-41" RF Emission 150 kHz to 1 GHz P/O IEC CISPR 25
SAE J1113-42 Conducted transients NA P/O ISO 7637-2
1. SAE J 14341 ic rasarvad far usa tao daociuimant diffarancas fram I[EC CISPR 28 At tha prncanf timae 11112341 ic "IOt used.

NOTE: Future sys
5. STANDARD E
Test conditions for
Unless otherwise s

6. STANDARD IN

fems may require new tests.

MISSIONS TEST REQUIREMENTS AND CONDITIONS

the component emissions tests are defined in IEC CISPR 25.

pecified, tolerance for all test conditions and test parameters shaltbe + 10%

IMUNITY TEST PROCEDURE

The common characteristics for all of the immunity test parts of this doeument are described in this section.

Unless otherwise S
6.1

6.1.1 Test Temp
The ambient temp
for 12 V electrical
be documented in
6.1.2 Modulatiorn

The characteristic
between the users

Test Conditipns

pecified, tolerance for all test conditions and test parameters shall be + 10%

erature and Supply Voltage
brature during the test shall be. 23°C £ 5 °C. The supply voltage during the test shal

systems and 27 V £ 1V for 24V electrical systems. If other values are agreed upon
he test report.

5 of the system determines the type and frequency of modulation. If no values
of this document, the following shall be used:

(CW)

e @mplitude modulation (AM) 80% (See Appendix C, Constant Peak Test Method)

a. No modulation
b. 1 kHz sineway
6.1.3 Dwell Time

be 135V 05V
those values shall

are agreed upon

At each frequency, the DUT shall be exposed to the test level for, at least, the minimum response time needed to control
the DUT and monitor response. In all cases, this minimum time of exposure shall be 2 seconds minimum.

6.1.4 Frequency

Steps

Two methods are presented. The logarithmic steps are based on the Q of the DUT and is therefore the preferred method.

The linear method

is based on a fixed maximum frequency step size.
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6.1.4.1  Logarithmic Method (Preferred)

Setting the immunity test frequencies using a logarithmic relationship is a technique that produces equally spaced
frequency steps on a logarithmic scale. The number of steps per octave or decade, are based on the expected Q of the
DUT. The values agreed upon by the users of this standard shall be documented in the test report. The method of
generating this frequency list is developed in Appendix D. Sample frequency lists are included. Typical values of Q have
been included in Appendix D, Figure D3.

6.1.4.2 Linear Method (Alternate)

Table C1 in Appendix C illustrates the maximum frequency step size applicable to SAE J1113 immunity tests using the

linear step techniq
27 and 28). Smallg

6.1.5 Test Signg

The intent of narrg
produce significan{
any frequency thg
frequency is skippg

6.1.6  Threshold

If a response or e
incrementing the n
level as the thresh
DUT or 2 seconds

6.2 Test Method

Immunity testing i
leveling. This para

The Substitutig
level during th
characterized

is recorded an
lined shielded
current injectio
in terms of net

a.

Measurements
as by reflected

Lie. Apply the steps according to the applicable frequency range of each SAE J114
r step sizes are encouraged.

| Quality

wband immunity test is to expose the DUT to a single frequency. Often; certain te
harmonics of the fundamental. To ensure that harmonics do not skewthe results, ¢
t produces harmonics above —12 dBc or carefully documentithe condition in th
d due to harmonics, enter it in the test report.

of Response

ent is observed when applying or approaching the ‘tequired test level, reduce the
et power at a slow rate (typically 0.1 dB per 2 seconds) until the event is observed.
pold value. The dwell time at each power increment should be determined by the re
which ever is longer.

S

5 commonly done using either one of two different techniques, (a) substitution a
jraph explains the control parameters of each.

n Method—The substitution method uses NET POWER as the reference paramets
b characterization and\the immunity test. The specific test level (E-field, current, v
ht each frequency per'6.1.4, by adjusting the net power to produce the desired test
d used as the reference parameter for the immunity test. This is done in an empty
enclosure, TEM-\cell, tri-plate etc.) for immunity testing and with a characterization
n. The DUT test is conducted by subjecting the DUT to the test levels at each freque
power in the characterization phase.

B parts (2, 3, 4, 24,

st frequencies will
ither do not test at
e test report. If a

bower 10 dB. Start
Record this power
sponse time of the

nd (b) closed loop

r that sets the test
bltage or power) is
level. This number
chamber (absorber
test fixture for bulk
ncy as determined

using'the substitution method can be affected by coupling between the antenna a

d the DUT as well

energy. During the test, the net power shall be set to the characterization net power|level with a limit of

—Otoa+2dBi

ncrease in forward power.

NOTE 1: If the forward power has to be increased by 2 dB or more, this shall be indicated in the test report.

NOTE 2: If the SWR in the test system can be demonstrated to be less than 1.2:1, then forward power may be used as
the reference parameter to establish the test level.

b. The Closed-loop Leveling Method—This method does not require a characterization prior to the test, however a pre-
characterized sensor must be used to monitor the control parameter throughout the duration of the test. The signal
generator level is adjusted based upon input from the control parameter until the desired test level is obtained.
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6.2.1 Characterization

Verification of test item parameters shall be performed in accordance with individual test method's requirements. The test
level versus frequency data shall be established using a CW signal. The method and results for each characterization
point shall also be documented.

6.2.2 Tests with a DUT

CAUTION: Hazardous radio frequency voltages and fields may exist within the test area. Care should be taken to ensure
that the requirements for limiting the exposure of humans to RF energy are met. ANSI C95.1 is the US
National Standard addressing exposure of humans to electromagnetic fields. [The National Council on
Radiatjon Protection (NCRP) has a similar standard which is more stringent in the microwaye region.]

The test shall employ the following process
a. At each frequgncy, increase the level, linearly or logarithmically, up to the chosen test level. The|rate of increase of
the test level ghall be controlled to ensure that excessive overshoot does not occur. The test leve| parameter is (see
Appendix A forl guidance to set test level parameters:

1. The NET ROWER, related to the test signal severity level, for the substitution method (see Equption 1.

[TestSignal Severity Level}k
Char Level

NET PWR (Test Signal) = NET POWER (Char) (Eq. 1)

where:

k = | forpower test levels and
k = 2 for field, current, or voltage test levels.

2. The TEST| SIGNAL SEVERITY LEVEL, Sef\to the desired field, current, voltage, or power for the closed-loop
leveling méthod.

Table 3 giyes the CW and AM test levels for the substitution method and for the closed-loop leVeling method.

TABLE 3 - CW AND AM TEST LEVELS

cw AM

SUBSTITUTION METHOD Net Power (2+m?)
2(1+m)’

-
~—

x (Net Powe

CLOSHD-LQOP LEVELING METHOD Test Signal Severity Level Test Signal Severity LLevel

1. Wheré_ms=iS the modulation factor (0<m<1)

Both methods use a constant peak test level for CW and AM tests. The relationship between AM net power and CW
characterized net power results from this principle (see Appendix C).

b. Maintain the test level for the minimum response time needed to exercise the DUT (this minimum time of exposure
shall be greater or equal to 2 seconds).

c. As necessary, decrease the test level by at least 20 dB before moving to the next frequency. The rate of decrease of
the level shall be controlled to avoid non-reproducible susceptibilities.

NOTE: Turning off the signal generator may cause non-reproducible susceptibilities of the DUT.

d. Step to the next frequency.
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6.3 Test Severity Levels

For both substitution and closed-loop leveling methods and for CW and AM tests, the test severity levels of this document
are expressed in terms of equivalent RMS (root-mean-square) value of an unmodulated wave.

EXAMPLE: Test severity level of 20 V/m means that CW and AM test will be conducted for a 28 V/m peak value.

CAUTION: Field Strength Measurement of AM Modulated Wave—When using devices such as oscilloscopes,
non-frequency selective voltmeters, or broadband field strength sensors to measure a modulated immunity
test signal; correction factors shall be applied to adjust the reading to represent the equivalent RMS value for
the peak of the modulation envelop. Modulation correction is determined by dividing the reading of a

continfious wave (CW) signal by the reading for a modulated signal (AM) of the same ps¢
modulation correction might vary with frequency, amplitude, waveshape, and the modulatio

6.4 Artificial Loa

s

For module level festing, it is desirable that the module be connected to the sensors and“loads use

application. Howe
cycle, etc. It is ther
the same impedan
be replaced with a
6.5 Grounding a
Establishing unifo

followed. Unless o
DUT, artificial netw

a. Beplaced on g
1. Thickness
2. Length-1
3. Width - Wi

b.

c. Not otherwise

bonded to the
than that calleq

er, some loads and sensors are not convenient to use because'of size, cooling
efore acceptable to use an electrical equivalent load for these dévices provided the
ce characteristics as the actual devices over the frequency band under test. For exa
network of two resistors, an inductor and a capacitor.
nd Shielding

m measurement conditions at radio frequencies requires that consistent grour
herwise called out in the test procedure or plan,*the following grounding practice sh
orks and terminating loads shall:

metallic ground plane having the following minimum dimensions:
- 0.5 mm copper, brass, bronze or:galvanized steel sheet.

D00 mm or underneath the-entire equipment plus 500 mm, whichever is larger.

dth of the equipment plus 200 mm on each side.

Be bonded to the ground plane ‘as)in its intended installation.

be grounded; unless required in the DUT installation instructions. The artificial
ground plane unless otherwise specified in the test procedure or plan. No shielding
out in-the installation instructions.

ak amplitude. The
n frequency.

d in its production
requirements, duty
briificial loads have
imple, a motor can

ding practices be
all be applied. The

networks shall be
s to be used other

6.6 Power Supp

Y

The continuous supply source shall have an internal resistance R less than 0.01 Q DC and an internal impedance Z; =
Rs for frequencies less than 400 Hz. The output voltage shall not deviate more than 1V from 0 to maximum load
(including inrush current) and shall recover 63% of its maximum excursion within 100 ms. The superimposed ripple
voltage, V,, shall not exceed 0.2 V peak-to-peak and have a maximum frequency of 400 Hz.

If a standard power supply (with sufficient current capacity) is used in bench testing to simulate the battery, it is important
that the low internal impedance of the battery also be simulated. When a battery is used, a charging source is needed to
achieve the specified reference levels.

NOTE: Ensure that the charging source does not affect the test.
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7. NOTES

7.1 Marginal Indicia

The change bar (l) located in the left margin is for the convenience of the user in locating areas where technical revisions
have been made to the previous issue of the report. An (R) symbol to the left of the document title indicates a complete

revision of the report.

PREPARED BY THE SAE EMC STANDARDS COMMITTEE
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APPENDIX A - FUNCTION PERFORMANCE STATUS CLASSIFICATION
(BASED ON SAE J1812)
(INFORMATIVE)
A1 SCOPE AND FIELD OF APPLICATION

This appendix provides a general method for defining function performance status classification for automotive electronic

devices. This criter

A2 GENERAL

ia is used to set limits for tests specified in this series of documents.

Components or s
representing the s
This will help to g
systems.

It should also be

Nevertheless, using the concepts described in this appendix and by careful application and ag

manufacturer and
device. This could
influence of the sp
A3 ESSENTIA

Three elements ar
all immunity testing

A3.1

This element refe

information is contained in the appropriate section of\each part of this document.

A.3.2 Function

This element defin

conditions. The folr Function Performahce status (s) of the function (expected behavior of the functig

test) are listed beld

Test Method and Test Signal

Normal performance within the specification limits during and after exposure to a disturb

stems shall only be tested with the conditions, as described in the main part
mulated automotive electromagnetic environments to which the devices would act

hoted that this appendix is not intended to be a product specification and canng
supplier, this document could be used to describe the functional status requirem
then, in fact, be a statement of how a particular device, could be expected to
bcified interference signals.

L ELEMENTS OF FUNCTION PERFORMANCE STATUS CLASSIFICATION

b required to describe a function performance status classification. They can be ge
for electromagnetic disturbances (both conducted and radiated). These elements a

rs to the respective test signal(s) applied to the device under test and the me

Performance Status
es the expected perfermance objectives for the function of the device under test si

Wi

hporaty degradation or loss of function or performance that which is self-rec

distrrbance is removed

of the document,
Lally be subjected.

ssure a technically and economically optimized design for potentially susceptible¢ components and

t function as one.
jreement between
ents for a specific
perform under the

herically applied to
e:

thod of test. This
bjected to the test
n observed during

ance

bverable after the

reset after the disturbance is removed

1. Status I:

2. Status ll: Ter]
3. Status lll:

4, Status IV:
A.3.3

Test Signal Level

Temporary degradation or loss of function or performance which requires operator intervention or system

The device/function shall not have sustained any damage after the disturbance is removed.

This element defines the specification of test signal level and essential parameters. The test signal severity level is the
stress level (voltage, volts per meter, etc.) applied to the device under test.
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A4 APPLICATION OF FUNCTION PERFORMANCE STATUS AND TEST SIGNAL SEVERITY LEVEL

This illustration demonstrates the relationship between the test signal severity levels (Severity Levels) and their
corresponding Function performance status (Status). In other words, based on the table listed below, the function must
exhibit: Status | performance up the severity level L4, Status Il (status | allowed) performance up to severity level L,, etc.

Severity Status
Levels
Ls
Status IV
(Status I, II, Il allowed)
Ls
Status Il
(Status I, Il allowed)
L2 Status Il
(Status | allowed)
L4 Status |

FIGURE A1 - ILLUSTRATION OF FUNCTION PERFORMANCE STATUS CLASSIFICATION
A5 EXAMPLE| OF APPLICATION OF FUNCTION PERFORMANCE STATUS CLASSIFICATION

In certain applicatipns, the function performance status classification is required to be expressed in multiple Groups (such
as critical nature of the function as related to the operation;of the vehicle or frequency bands of the test|signals etc.).

This example illustfates the concept how the function(¢an be expressed for 3 different Groups (Figure A2).
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Group
Severity 1 9 3
Levels
L Status IV Status IV Status IV
4 (Status [, II, 11l allowed) (Status [, II, 11l allowed) (Status I, 11, 1l allowed)
L Status Il Status Il Status Il
3 (Status I, Il allowed) (Status I, Il allowed) (Status I, Il allowed)
- StatusH StatusH StatusH
e (Status | allowed) (Status | allowed) (Status | allowed) '\Q
L Status | Status | Status | X
1
,\'\
Status Group 1 Group 2 rﬁ\\\ Group 3
v L41 I—42 L43
] L, | L,
" L21 L22 L23
I L11 L12 L13

NOTE: Refer to SAE J1812 for additional information.

FIGURE A2 - ILLUSTRATION"OF FSPC WITH 3 GROUPS
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APPENDIX B - CONSTANT PEAK TEST LEVEL
(BASED ON ISO 11452-1)
(INFORMATIVE)
This appendix explains the principle of constant peak test level and subsequent implications of power levels.
B.1 UNMODULATED SIGNAL
The electric field strength of an unmodulated sine wave signal ECW, can be written in the form;
Fuvv = Fcos(mt) (Eq. B1)
where:
E is the peak Vfalue of ECW
w is the frequepcy of the unmodulated signal (CW) (e.g., RF carrier).
The mean power of the unmodulated signal is calculated:
Pow = kEZ
cw — (Eq. B2)

where:

Pcw is the pow
k is a proportio

B.2 MODULAT,

The electric field st

where:

e
E'(1+m) = Eamg
M
0
(0]

er for the unmodulated signal
nality factor which is constant for a specific.test setup

ED SIGNAL

rength of an amplitude modulated Signal, EAM, can be written in the form as shown

Eaxme= E’[1+ mcos(6t)]cos(mt)

The peak amplitude of the unmodulated signal
-ak 1he peakiamplitude of the modulated signal EAM
The modulation factor (0 <m < 1)
Thefrequency of modulating signal (i.e., voice, baseband, 1 kHz CW, etc)
The frequency of the unmodulated signal (CW) (e.g., RF carrier)

The total mean p

var-in-an amnlitude-modulataed-sianal is the-sum-of the- nower-in-the carrier comp.
veHh—ahapHitdae-Roathatea—sighats+the—Ssdh-otthepoweHhthe-carHercomp

n Equation B3:

(Eq. B3)

nent [kE'Z] and the

total power in the sidebands component. It may be calculated as follows:

B.3

¢

2
Pay = k(1 +m7)E'2

E’zmz)

PEAK CONSERVATION

(Eq. B4)

For peak test level conservation, the peak amplitude of the unmodulated and modulated signals are defined to be

identical.

ECW peak EAM peak

(Eq. B5)


https://saenorm.com/api/?name=b86f02981ff8727c20f24288ee6282f5

SAE

J1113-1 Revised OCT2006

-21 -

There are two ways to adjust the signal to maintain peak conservation.

1010

E

7y

!

I

’(1+m)

el
v uuvvuv

=

o]

B.3.1 Measurdg

The relationship be

Therefore:

For m=0.8 (AM 1 k

B.3.2 Measurdg

The power of the
CW signal used fo

The relationship is

CW Signal AM Signal
FIGURE B1 - CONSTANT PEAK TEST LEVEL COMPARISON

the Ratio of Modulated Power to CW Power

m?\._,2 m?
P k[(1+_)E’] 2 (1+_)
 AUEFD. g L
Pew kE> 2 \E (1+m)?
2
2+m
PAM:PCW[—Z]
2(1+m)

Hz 80%), this relationship gives:

the Ratio of Power in the Unmodulated Peak Test Level Conservation Signal to the

peak test level conservation signal before modulation is applied can be compared f
certification.

tween CW power and AM power (using peak test level conservation) is given by Eqliation B6:

(Eq. B6)

(Eq. B7)

(Eq. B8)
CW Power

o the power of the

Therefore:

D
' CWBeforeModulation _ ( !
Pow 1+ m

)2

1
14+m

;

Pcwhbeforemodulation = F:‘CW(

for m=0.8 (AM 1kHz 80%), this relationship gives:

Pcwbeforemodulation = 0-309Pcy

(Eq. B9)

(Eq. B10)

(Eq. B11)
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APPENDIX C - SETTING IMMUNITY TEST FREQUENCIES IN A LOGARITHMIC SEQUENCE

CA1

For a decade prog

(INFORMATIVE)

RELATIONSHIP BETWEEN Q AND THE NUMBER OF TEST POINT FREQUENCIES

ression

Test frequency steps are calculated as follows:

(k/n)
finjection = finitial x10

(Eq. C1)

where:
1:injection is the fre
finitial is the starf
k is the index 1]
n is the numbe

Then:

Let the frequency ¢

For the case of a
DUT, then the Q of

quency to inject

frequency

umber of the injection frequency (i.e., 0, 1,2, ...)
r of test frequency steps per decade

_ (1/n)
g+n = <10

f
f the maximum DUT response be midway betweentwo adjacent test frequencies su

_ 1:(j+1)+fl
2

fDUT

DUT response described by a linear second order system, if f;.1)*f; define the -3 d
the system is given by:

1
n
fj><10 +fj

o,

fj><10

1

_)x

2

:( four ) _
Ty 0 =1

Q

J=(

(Eq. C2)

ch that:

(Eq. C3)

B bandwidth of the

(Eq. C4)
Therefore:
1
Q- G)XLO((Z)JHW
L10" —1J (Eq. C5)
Solving for n:
_ 1
log“’(%) (Eq. C6)

Similarly, for an octave progression, the corresponding equations used for calculating the frequency steps, Q and n are:

k
n

(5)

finjection = finitial X2

(Eq. C7)
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where:
finjection iS the frequency to inject
finitial IS the start frequency
k is the index number of the injection frequency (i.e., 0, 1,2, ...)
n is the number of test frequency steps per octave
Therefore:
1
1 2(6) 1
Q= _-x ha
2z T
LW )
2 -1 (Eq. C8)
and:
n = 1
Iogz(z—Q al 1)
2Q -1 (Eq. C9)
C.2 DETERMINATION OF SOAK TIME
The soak time 1 in ferms of a stated total time T spent per decade is then:
T 2Q+ 1
T=-—= (T)Iogm( 9 )
n 2Q -1 (Eq. C10)
The soak time 1 in ferms of a stated total time T spent perioctave is then:
WE - (T)Iogz(2Q+1)
n 2Q -1 (Eq. C11)

C.3 CALCULA

Figures C1 and C2
this figure can be d

Example 1

Figure C1 shows t

TION OF TEST FREQUENCIES USING A LOGARITHMIC PROGRESSION

illustrate a list of frequencies related in a logarithmic progression for two (2) values
alculated using.the’equations of this appendix.

ne listof frequencies over a decade for a Q of 36 starting at 30 MHz. (Q of 36 corre

per octave or 83 stFps per decade)

bf Q. The values of

sponds to 25 steps

30.0 30.8 31.7 32.6 33.5 34.5 354 36.4
374 38.5 39.6 40.7 41.8 43.0 44.2 45.5
46.7 48.1 494 50.8 52.2 53.7 55.2 56.8
58.4 60.0 61.7 63.4 65.2 67.0 68.9 70.9
72.9 74.9 77.0 79.2 81.4 83.7 86.0 88.5
90.9 93.5 96.1 98.8 102 104 107 110
114 117 120 123 127 130 134 138
142 146 150 154 158 163 167 172
177 182 187 192 198 203 209 215
221 227 233 240 247 254 261 268
276 283 291 300

FIGURE C1 - LIST OF FREQUENCIES OVER A DECADE FOR A Q OF 36
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Example 2

Figure C2 shows the list of frequencies over a decade for a Q of 22 starting at 30 MHz. (Q of 22 corresponds to 15 steps

per octave or 50 s

teps per decade)

30.0 314 32.9 34.4 36.1 37.8 39.5 411
43.4 454 475 49.8 52.1 54.6 57.2 59.8
62.7 65.6 68.7 72.0 75.3 78.9 82.6 86.5
90.6 94.9 99.3 104 109 114 119 125
131 137 144 150 157 165 173 181
18 198 207 217 228 238 250 261
274 286 300

If, at the specified
should be reduced

FIGURE C2 - LIST OF FREQUENCIES OVER A DECADE FOR A Q OF22

TABLE C1 - FREQUENCY STEPS AND ASSOCIATED VALUES OF
Q FOR THE LINEAR STEP METHOD

Maximum Frequency Range of Expected
Frequency Band Step Size Values of Q
10 kHz to 100 kHz 10 kHz 0.6-6
100 kHz to 1 MHz 100 kHz 0.6-6
1 MHz to 10 MHz 1 MHz 0.6-6
10 MHz to 200 MHz 2 MHz 3-60 (9 at 30 MHz)
200 MHz to 1 GHz 20 MHz 6-30
1 GHz to 18 GHz 200:-MHz 3-90

to identify the most critical frequencies and minimum threshold of susceptibility.

C4 EXAMPLE| OF CALCULATING n ANB-1

If the user specifi€]

per decade (n) an

] the corresponding soak time per test point (t) are determined as follows:

n= 1 = 1 = 69 Points/decade

2Q + 1 2% 30+ 1
'0910(2& 1) '0910(2 ><3071)

s a Q of 30, and the\average sweep time per decade T=20 sec., the number of te

test level, the vehicle exhibits a.c¢ondition bordering on a response, the frequency|steps in Table C1

5t frequency points

(Eq. C12)

= LA = 290
E 69 points/decade ms

(Eq. C13)
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APPENDIX D - COMPONENT EMC TEST PLAN
(INFORMATIVE)

D.1 OVERVIEW

The EMC Test Plan shall be prepared and submitted to the approving activity (See Note 1 in Figure D1) days prior to
commencement of EMC testing. The purpose for this test plan is to develop and document a well thought out procedure
to verify that DUTs are robust to the anticipated electromagnetic environment that they must operate within. The test plan
also provides a mechanism for ongoing enhancements and improvements to the test setup which better correlates with
vehicle level testing.

D.2 PREPARATION OF TEST PLAN

The DUT EMC Tegst Plan shall be prepared in accordance to the outline shown in D.3.1C\Fhe Test Plan requires
collaborations between the Design Engineer, EMC Applications and Test Engineers.

D.3 TEST PLAN
D.3.1 Test Plaph Outline

See Figures D1 to|D12.
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Title Page
1.0 Introduction

1.1 Product Family Description
1.2 Theory of Operation

1.3 Physical Construction

1.4 EMC Specification Release
1.5 Approved Test Facility

1.6 DUT Part Number(s)

1.7 DUT Manufacturer(s)

T8 DUT Usage
2.0 EMC Requirements Analysis
2.1 Critical Interface Signals
2.2 Potential Sources of Emissions
2.3 DUT Surrogate selection
3.0 Test Design and Requirements
3.1 DUT Operating Modes/Functional Classifications
3.2 Test Requirements
3.3 Input Requirements
3.4 Output Requirements
3.5 Load Box/Test Support Requirement
4.0 Test Setup, Procedures
5.0 Test Report Requirements

5.1 DUT Design levet (PWB number(s), Software version, DV/PV)
5.2 General

Note: 1—A period of 60 davys is recommended.

FIGURE D1—TEST PLAN OUTLINE
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D.3.2

Test Plan Template

Test Description:

Approved Test Plan
Number:

Date:

Prepared by:
Product Design Engineer:

EMC Applications Engineer:

Approved by:

EMC TestEngineer:

Approved by:

Approved by:

Revision History

Date Description

Initial Test Plan Release

This Test Plan'is approved with the following corrections and/or added conditions:

FIGORED2=TEST PLAN-TEMPLATE
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1.0 Introduction

1.1 Product Family Description
Provide DUT product family description including any similarities and differences. Provide diagrams
showing typical system configuration including power and control signal connections to ignition
switch, power relay etc.

1.2 The
Des
desd

1.3 Phy
Des
matd
exte

1.4 Spec
Indid

1.5 Indic
Indid

1.6 DUT

1.7 DUT

bry of Operation

ribes the system to those not familiar with the product (define acronyms).

sical Construction

bribe physical construction including number of connectors)and PCB construction (i.e. b
rial, number of layers). Also describe the external housing construction. Include table li
rnal interface connector pin out descriptions.

tification Release Date
ated Specification release and'date used for this plan.

ate Test House(s) That'Can be Used
ate test house used

Part Number(s)

Mahufacturer(s)

bribe functional theory of operation for the DUT(s) including system interfaces. tJsé wording that

bard
bting

1.8 DUT

Usage:

Model Year Vehicle Application(s)

FIGURE D3 - TEST PLAN TEMPLATE (CONTINUED)
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2.0 EMC Requirements Analysis

2.1 Critical Interface Signals
List all DUT interface signals. From that list, identify those signals whose EMC immunity is critical

(potentially more susceptible). For those critical signals, include electrical characteristics (e.g.

Voltagel/Current Level, Frequency, Duty Cycle).

Signal
Description

Pin # | Critical | Input

Output | Voltage/Current
Level

Frequency,
Duty Cycle

Other

2.2 Potential Sources of Emissions

List al

DUT internal microprocessor clocks, sub-clock, local oscillators, etc. in addition to all periodjc
interfape signals that may act as potential sources of radiated oriconducted emissions. Signal
charagteristics including frequency, duty cycle, and signal voltagelcurrent level should also be

included.
Signal Spurce Voltage/Current Frequency % Duty Other
Descriptjon Level Cycle
(range)

2.3 DUT Surrogate Selection
Justify| selection of surrogate sample(s) to represent entire DUT family if applicable.

FIGURE D4 - TEST PLAN TEMPLATE (CONTINUED)
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