The materials contained herein have been
reproduced and distributed by Information
the owner, General Motors Corporation, NAO

Handling Services, Inc. under agreement with
Technical Standards Dept,

VND.GM GMI1LLP-ENGL 199 WM 9006379 DO09518 950 mm

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

IMMUNITY TO CONDUCTED SINUSOIDAL BURSTS
EMC - COMPONENT TEST PROCEDURE
GM9116P

1 SCOPE.

1.1 This component-level test procedure evaluates the immu-
nity of automotive electronic and electrical components
intended for vehicle use to potential interference from con-
ducted sinusoidal bursts along battery feed (B+) or switched
ignition inputs. The sinuscidal bursts are simulations of wave-
forms, such as glow discharge, observed during switching of
automotive electrical devices. By simultaneously prov1d1ng
controlled coupling between the device under test’s (DUT)
input/output (I/0) lines and its power lines, it also provides a
test of the immunity of the DUT’s I/O lines.

1.2 This document is one of a series of component EMC test
procedure. See GM9100P for information on the complete

series. Passing the component tests will greatly improve the
chances of passing the full-vehicle tests. Where a component
passes the component level tests but does not comply with
component supplier will be expected to cooperate with GM in
determining a root cause and resolution for the deviation.

2 REFERENCED STANDARDS.

GM9100P

3 PERFORMANCE OBJECTIVES. The performance
objectives of the DUT are defined in Figure 1. These objec-
tives are applied in accordance with the functional status
classifications as defined in Appendix A,
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FIGURE 1 - COMPONENT SINUSOIDAL BURST PERFORMANCE OBJECTIVE

4 DEFINITIONS.

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

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

4.3 CONDUCTED IMMUNITY THRESHOLD. The level
of conducted interference at which the DUT does not behave
as intended or experiences performance degradation. For con-
ducted immunity bench testing, a representative number of
¢onducted interference waveforms are artificially generated
and injected into the DUT to determine the threshold level of
immunity.
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4.4 BURST. A sinusoidal waveform consisting of a given
number of cycles at a specific frequency and injected upon the
signal or battery voltage present. Specific burst parameters
include the following:

4.4.1 Amplitude - The peak-to-peak voltage of the burst sig-
nal.

4.4.2 Frequency - The sinusoidal frequency of the burst sig-
nal.

4.4.3 Duration - The number of cycles defining the burst at
each frequency.

4,5 SOURCE RESISTANCE. The burst source output resis-
tance.

4.6 INJECTION NETWORK. This network injects the RF
burst to the power supply line of the DUT. It attempts to main-
tain the 50 € impedance of the amplifier output, as seen by the
DUT. It provides isolation between the amplifier and the DC
source. It provides the above characteristics over the frequency
range of at least 0.5 to 100 MHz. The injection network
includes the RF burst generator, RF amplifier, coupling capaci-
tor and LISN.

5§ TEST EQUIPMENT.

5.1 TEST FACILITY. All testing shall 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, 50 pH, or 57 uH LISN unit which can han-
dle 2 50 A load current should be used for all measurements.
A typical impedance curve for the 5 pH LISN is shown in
Figure 2. The EMI meter port of the LISN should be open cir-
cuit.
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FIGURE 2 - 5 pH LISN IMPEDANCE CURVE

5.2.1 The specific type of LISN to be used is determined by
the frequency being injected into the DUT.

Frequency LISN
0.5-5MHz 57 uH
5 - 50 MHz S uH
0.5 - 50 MHz 50 uH

(Examples are Solar models 6336-57-TS-50-N, 6338-5-
TS-50-N, 9632-50-TS-50-N or their equivalents).

NOTE: If the Solar LISN referenced is used, verify by serial
number or date of manufacture that it is of current construc-
tion. Serial numbers earlier than S/N 850000 (units
manufactured before the first part of 1985) should not be used.

5.3 DATA ACQUISITION EQUIPMENT
REQUIREMENTS.

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

5.3.1.1 Digitizing Oscilloscope.

Min. Sampling Time.........ccccvererrervennes 5 ns/sample or less
Memory Size 1000 samples (min.)
Bandwidth (single-shot).......c.cceuvureen DC to 50 MHz (min.)
Input Sensitivity 5 mV/division (min.)

5.3.1.2 Storage Oscilloscope.

Bandwidth (single-shot).................... DC to 50 MHz (min.)
Input Sensitivity......ccooveevnereiieiinnen. 5 mV/division (min.)
Writing Speed 100 mm/ms (min.)

5.3.1.3 Voltage Probes.

AHENUAtON......ccoecrrerrrsrarensens .. 10:1
Input Breakdown Voltage .........cccocoveerererecnnnee 500 V (min.)
Bandwidth DC to 100 MHz
Input Impedance .........co..cceereceemreercesesvecsenenens 1 MQ (min.)
Probe Cable Length......coovvsusercvernncrerenseenens 3 meters (max.)
Probe Ground Lead Length............cccounnunee 130 mm (max.)

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

5.4 RF FUNCTION GENERATOR. This device must be
able to generate sinusoidal carrier frequencies from 0.5 to 50
MHz with * 5% accuracy. In addition. the device shall be able
to generate bursts containing 20 cycles of frequency in the
same range.
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