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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

CONDUCTED TRANSIENT EMISSIONS
EMC - COMPONENT TEST PROCEDURE
GM8115P

1 SCOPE

1.1 This component-level test procedure evaluates automo-
tive electrical and electronic components intended for vehicle
use for conducted emissions of transients gencrated by a
device under test (DUT) and imposed back upon the battery
(B+) or switched ignition feeds of the DUT. A device which is
considered a potential source of conducted interference should
be tested according to this procedure.

NOTE 1: While this procedure aims at simple inductive
devices such as motors, solenoids, and relays, it also applics to
subsystems comprised of inductive devices combined with
electronics and/or switches (c.g., memory seat module). When
such a subsystem is fed with both B+ and switched ignition
power inputs, the test plan should specify where transients are
to be monitored and whether the B+ and switched ignition
lines should be tied together during testing.

NOTE 2: The main purpose of the emissions limit specified
in this procedure is to prevent glow discharge from being gen-
crated by the switching of the DUT.

1.2 This document is one of a series of component EMC test
procedures. See GM9100P for information on the complete
serics. Passing the component tests will improve the chances
of passing the full-vehicle tests. Where a component passes the
component-level tests but does not comply with the vehicle-
level test requirements, the component supplier will be
expected to cooperate with General Motors in determining a
root cause and resolution for the deviation.

2 REFERENCED STANDARDS.

GM9100P GM9103P GM9104P

3 PERFORMANCE OBJECTIVES.

3.1 The maximum voltage magnitude, measured according to
this procedure, should not exceed -150 V and/or +150 V peak
referenced to the DUT negative terminal.

NOTE: No limits are set for current waveforms. Current mea-
surements are optional and may be used to determine an
estimate of the transient energy.

4 DEFINITIONS.

4.1 BENCH TESTING: Component and subsystem testing
at the bench top level in a laboratory or test facility.

4.2 DEVICE UNDER TEST (DUT): The electrical and/or
clectronic device being evaluated.

4.3 RIPPLE: Regular or irregular variations in voltage or
current around the prevailing DC voltage level during the

44 RIPPLE PEAK: The greatest variations due to ripple
above and below the prevailing DC level are called the upper
peak and lower peak, respectively. Peak-to-peak ripple is the
difference between the upper and lower peak values.

4.5 SPIKE: A transient that exceeds peak ripple for a period
of less than 150 ms. Spikes are sometimes high frequency
oscillations resulting from sudden load variations.

4.6 SURGE: A nonoscillatory transient that exceeds peak
ripple. It is generally single and infrequent with a duration
equal to or greater than 150 ms.

4.7 TRANSIENT: A temporary increase or decrease of volt-
age or current. Transients may take the form of spikes or

surges.

4.7.1 Amplitude - The transient maximum voltage or cur-
rent excursion beyond ripple peak.

4.7.2 Specific portions of transients which can be identified
in the interest of cataloging the emissions of DUTs include:

4.7.2.1 Inductive Kick - A portion of the transient wave-
form which occurs during the on-to-off switching operation of
inductive loads at the end of the initial switch arc. It is charac-
terized by a negative piecewise smooth waveshape.

4.7.2.2 Glow Discharge - A switching transient character-
ized by a high-voltage (typically in excess of 300 V), low-
current (typically 1-100 mA) discharge. The waveform occurs
at the end of the initial switch arc of the on-to-off switching of
inductive loads. Occurrences may be single or multiple.

4.7.2.3 Damped Sinusoid - A waveform composed of a
sinewave having a decaying amplitude envelope. The wave-
form occurs when a transient excites a DUT’s resonance mode.

4.8 CONDUCTED EMISSIONS (CE): Transients and/or
other EMI observed on the external terminals of a device dur-
ing its normal operation.

4.9 CONDUCTED EMISSIONS LEVEL: The magnitude
of the conducted emissions from the DUT measured according
to the test procedure.

5 TEST EQUIPMENT.

5.1 TEST FACILITY. All testing should be performed in an
environment where the electromagnetic background noise is
low enough to prevent interference with the test measure-
ments.

5.2 LINE IMPEDANCE STABILIZATION NETWORK
(LISN). A S pH LISN unit which can handle a 50A load
current should be used for all measurements. The impedance
curve for the LISN is shown in Figure 1. (Example is Solar
model 6338-5-TS-50- N or equivalent). The EMI meter port of

steady state operation of the DUT. the LISN should be terminated with a 50 ochm load.
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NOTE: If the Solar LISN referenced is used, verify by serial
number or date of manufacture that it is of current oonstruc-
tion. Serial numbers earlier than S/N 850000 (units
manufacture before the first part of 1985) should not be used.
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FIGURE 1 - LISN EMPEDANCE CURVE

53 DATA
REQUIREMENTS.

5.3.1 Oscilloscope. A digitizing (preferred) or storage oscil-
loscope should be used. Oscilloscope requirements.

ACQUISITION  EQUIPMENT

5.3.1.1 Digitizing Oscilloscope.

Min Sampling Time 5 ns/sample or less
Memory Size 1000 samples (min)
Bandwidth (single-shot) ....c.eereeeessrense DC to 50 MHz (min)
Input Sensitivity 5 mV/division (min)
5.3.1.2 Storage Oscilloscope.
Bandwidth (single-shot) ....ceeereerees DC to 50 MHz (min)
Input Sensitivity 5 mV/division (min)
Writing Speed 100 mm/ms (min)

3.3.2 Voltage Probes. Different attenuation factor voltage
probes should be used depending on the expected transient
amplitude levels.

5.3.2.1 Specifications for 100X transient probe should be as
follows:

Attenuation 100:1
Input breakdown voltage 1.5 kV (min)
Bandwidth DC to 100 MHz
Input impedance 1 MOhm (min)
Probe cable length 3 meters (max)
Probe ground lead length .....cucuececvcecnnennnnes 130 mm (max)

5.3.2.2 Specifications for 10X transient probe should be as
follows:

Attenuation 10:1

Input breakdown voltage 500 V (min)
Bandwidth DC o 100 MHz
Input impedance 1 MOhm (min)
Probe cable length 3 meters (max)
Probe ground lead length ..ncunicsicicnnenn. 130 mm (max)

NOTE: Voltage probes with other specifications may be sub-
stituted as required. Document substituted probe specifications
in the test report. In all cases, probe selection should not result
in a scope/probe system bandwidth less than the oscilloscope
bandwidth specification.

5.3.3 Current Probes (optional). Different current probes
should be used, depending on the expected transient current
level.

5.3.3.1 The High Current Transient Probe Characteristics
(over 20 A) should be as follows:

Current rating 200 A p-p (min)

Bandwidth DCto 15 MHz

Working voltage 700 V (min)

Insertion Z 0.15 ohm (max) @15 MHz

Capable of DC and AC measurement

Cable length 2 meters (max)
5.3.3.2 The Low Current Transient Probe Characteristics (be-
low 20 A) should be as follows:

Current rating 40 A p-p (min)

Bandwidth DC 10 50 MHz

Working voltage 500 V (min)

Insertion Z 0.5 ohm (max) @ 50 MHz

Capable of DC and AC measurement

Cable length 2 meters (max)

NOTE: Current probes with other specifications may be sub-
mitted as required. Document substituted probe specifications
in the test report.

54 POWER TO THE DUT. The DUT should be powered
by a fully-charged standard sutomotive battery maintained all
times at 13.0 + 1.0 V. Battery chargers, if used, must be dis-
connected before any actual data acquisitions take place.

5.5 GROUND PLANE. The ground planc shall be a conduc-
tive metallic sheet (hon-aluminum) such as copper, brass or
galvanized steel. Dimensional requirements are a minimum
thickness of 1 mm and a minimum area of 1 m? . The final size
depends on the dimensions of the DUT. The ground plane
must project beyond the DUT by at least 0.1 m on all sides.

6 TEST PLAN.

6.1 The test plan is a document designed by the test requestor
which specifies the tests, identifies the test objectives, and
defines each test’s exact DUT ing states and conditions.
It guides the implementation of the test, either by reference to
the standard test procedure or by detailing revisions or addi-
tions required for the specific DUT.

© Copyright MAY 196G General Motars Corporation All Righte Resenved

9115P PAGE 2

MAY 1993

Documents

i*


http://www.avadocuments.com/doc/gm-gm9115p-0
http://www.avadocuments.com/doc/gm-gm9115p-0

B 900k379 0004172 727

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Eloctrical

CONDUCTED TRANSIENT EMISSIONS
EMC - COMPONENT TEST PROCEDURE
GMI115P

|
I--— 500 mm

—

[ — — — GROUND PLANE — — — —

fe—————— 500 mm l

250 mm |

SWITCHING DEVICE
(RELAY CONTACT)

|
l
!
|
: FUSE

4-
BATTERY

o
1

LISN

N

]
CURRENT é
RECORDING

CHANNEL

DuT

switches internal to the DUT).

The setup i1s shown only for simple DUT’s.
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FIGURE 2 - CONDUCTED EMISSIONS TEST SETUP CONFIGURATION

6.2 DUT operating conditions of interest in conducted emis-
sions measurements are the turn on, the turn off, and the
exercising of the various operating modes of the DUT. They
shall be specified in the test plan.

7 TEST SETUP AND PROCEDURE.

7.1 Al test devices and interconnecting wiring are set up
over a metal ground plane as shown in Figure 2. Refer to
Figure 3 for an illustration of the test setup.

7.2 All wiring connections between power source, fuse,
LISN, switch device, and the DUT should be spaced 50 mm
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above the metal ground plane, with conductors separated by 20
mm (between supply and return conductors). The use of 14
AWG size conductors is recommended unless the current
exceeds the rating of the 14 AWG conductor (30 amperes for
automotive PVC cable at room temperature).

7.3 The LISN unit should be located midway between the
power source terminals and the DUT. The LISN enclosure
should be placed flat on the ground plane and the ground ter-
minal on the power source end should be connected to the
ground plane using the shortest wire possible.
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