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1 SCOPE. series. Passing the appropriate component EMC tests will
. . greatly improve the chances of passing the full-vehicle EMC
L1 '{'lus cqmporéen}-levgl a]test procedure app{;zz;o a“wh'iml" tests. Where a component passes the component level tests but
tive e;,ect;cl)mc anmq ectrical components 1:1ten . or vefrg € does not comply with the vehicle-level test requirements,
use. 1t evaluates their immunity to potential interterence from  Gepers} Motors expects the component supplier to cooperate

conducted transients. It applies to transients that may appear : Py . v
on the battery feed (B+) or switched ignition connections to in determining a root cause and resolution of the deviation.

the component. It also applies to the component’s input/output

(I/O) lines that connect to a load where that ioad is fed by B+ 2 REFERENCED STANDARDS.

or switched ignitions. Presently this procedure does not apply

to other IO lines of the device under test. GM9100P SAE J1113/11

1.2 The conducted transient waveforms in this document are ISO 7637/2
similar to those in the International Standards Organization

(ISO) and the Society of Automotive Engineers (SAE) docu-
ments on transient immunity tests. This allows harmonization 3 PERFORMANCE OBJECTIVES.

geAtge;ﬁ ;l;z;lslpe:nu;cﬁ:n éﬁf::cnmm IS0 7637/2, document 3.1 Figure 1 shows the performance objectives of the DUT
! ) for Test Pulses 1 through 5. For the Load Dump Test Pulse

1.3 This document is one of a series of component EMC test  (Pulse 6) see Table 1. These objectives use the functional sta-
procedures. See GM9100P for information on the complete tus classifications in Appendix A. .

the owner, General Motors Corporation, NAQ
Technical Standards Dept.

Handling Services, Inc. under agreement with
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CLASS A CLASS B CLASS C

W w-| /// %////

WAVEFORM SEVERITY AMPLITUDE SELECTION TABLE
RECOMMENDED VALUE FOR Vp WITH -0%/+5% TOLERANCE

vi - REGION |

PULSE PULSE PULSE PULSE PULSE PULSE PULSE
#1 #20 #2b #3a #3b #4 #5
V4 —100v(M +100V 10V 150V +100V -7V - 300V
vi | -1o0v® +BOV 10V -120v +80V —7v ~240V
V2 ~100v@ +60V 10V T +60V -7V —-180V
2 N/A +40V 10V -60V +40V -7V —-120V

(1) For Pulse #1 if proper operation during shutdown (removal of
DUT power) is NOT REQUIRED, only Region IV performance
requirement is applicable.

(2) For Pulse #1, if proper cperation during shutdown (removal of
DUT power) IS REQUIRED, then Region I and/or Region Ili
performance requirements apply at the maximum amplitude.

8105-001(8/96)

FIGURE 1 - PERFORMANCE OBJECTIVE AND WAVEFORM SEVERITY SELECTION TABLE FOR PULSES 1
THROUGH 5
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TABLE 1 - PERFORMANCE OBJECTIVE AND SEVERITY SELECTION FOR LOAD DUMP TEST PULSE

(PULSE 6)
CASE I CENTRALIZED LOAD DUMP SUPPRESSED ALTERNATORS
Severity Limit Performance Region Caorresponding
(y]p) Max Open Circuit Voltage
>72A v 34V +0/-1 V
<72A I or It 34 V +0/-1 V
CASE Il: NON-LOAD DUMP SUPPRESSED ALTERNATORS

Severit(v Limit

Performance Region

Corresponding
Peok Open Circuit Voltage

Ip)
>B4A v
<B4A Il or I

504 V
504 V

NOTE 1:

Case I: The specified load dump peok
current (Ip) should be determined by toking
60% of the roted output current of the
alternator being simuloted (ot o regulated
supply voltage of 13 £0.5 Vde). |If
alternator rating information is not ovailable
or if the peak current level is not specified,
the recommended value of 72 A listed in
the severity table (ossuming a 120 A
olternator) shall be used.

Case li: The specified lood dump peak
current should be determined by taking
B60% of the rated output current of the
alternator being simuloted (ot o regulated
supply voltage of 13V £0.5 Vdc).

4 DEFINITIONS.

4,1 DEVICE UNDER TEST (DUT). The electrical and/or
electronic device being evaluated.

4.2 CONDUCTED IMMUNITY THRESHOLD. The ampli-
tude of the transients at which the DUT experiences a
performance deviation. For conducted immunity bench testing,
a representative number of conducted transient waveforms are

If alternator rating information is not available

or if the current level is not specified, use the
84 A value (assuming o 140 A alternator which
reportedly is the highest unsuppressed unit
used within GM). The corresponding open
circuit voltage is determined by multiplying the
short circuit current (ip) with the source
resistance (Rs).

NOTE 2:

Certain devices, by design, require operator's
reset in order to retum to the original operating
stote. In such a cose, Region Il performance
is allowed.

9105-T01(11/96)

artificially generated and injected into the DUT to determine
the threshold level of immunity.

4,3 LOAD DUMP. An exponentially decaying positive tran-
sient produced by the alternator when the load presented by
the battery is suddenly removed.

4.4 RIPPLE. Regular or irregular variations in voltage
around the nominal DC voltage level during steady state oper-
ation of the system.
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4.5 RIPPLE PEAK. The greatest variations due to ripple
above and below the nominal DC level are called the upper
peak and lower peak, respectively. Peak-to-peak ripple is the
difference between the upper peak and lower peak voltages.

4.6 SPIKE. A transient that exceeds peak ripple for a period
less than 150 ms. Spikes are sometimes high frequency oscilla-
tions resulting from sudden load variations.

47 SURGE. A non-oscillatory transient that exceeds peak
ripple, is infrequent, and has a duration 2 150 ms.

4.8 TRANSIENT. A temporary increase or decrease of the
voltage. Transients may take the form of spikes or surges.
Specific transient parameters include:

4.8.1 Amplitnde - The maximum voltage or current excur-
sion above the reference point.

4.8.2 Width (T) - The time from the instant the transient
reaches 10% of its maximum amplitude to the instant it falls
below that value.

4.8.3 Interval Between Transients - The time be'tween the
end of one transient and the beginning of the next (both mea-
sured at 10% of the maximum amplitude).

4.8.4 Repetition Rate - The number of surges, spikes, or.
transient pulses per unit time.

4.8.5 Risetime (1), Fall Time (32 - The time required for the
instantaneous transient amplitude to increase from 10 to 90%
{t), or decrease from 90 to 10% (t) of the maximum ampli-
tude, respectively.

4.9 SOURCE RESISTANCE (R). The transient source out-
put resistance.

4,10 TEST PULSE DEFINITION. A definition of the pulses
simulated by each transient, illustrated in Figures 2 through 9.
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Test Pulse 1 is @ simulgtion of transients due to supply disconnection from inductive loads;
it opplies to a device under test if, as used in the vehicle, it remains connected directly in
parallel with an inductive load.

\)
A
i s ——
/
10%
VD
90% —

REFERENCE VOLTAGE V
AMPLITUDE V, . . . . .. ..
SOURCE RESISTANCE R . . .
RISE TIME t,

PULSE WIDTH T

.13V £0.5v

See Figure 1

.10 ohm =1 ohm

RESPONSE TIME t .

(THE TIME NECESSARY BETWEEN THE
DISCONNECT OF THE SUPPLY SOURCE
AND THE APPLICATION OF THE TEST
PULSE, t y SHOULD BE MINIMIZED.)

MINIMUM STORED ENERGY. . .65 mJ

PERIOD t1 ........... 205 s
(See 6.1, NOTE)
9105-002(5/93)
FIGURE 2 - TEST PULSE 1
OWNOVEMBERWQBGH\UHMmmCapmﬂonMRWM
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for example, occur due to the following:

inertig, thus acting aos generators.
the supply line.

Test Pulse 20 is a simulgtion of tronsients due to the sudden interruption of current in an
inductor connected in series with a device under test.

ofter the ignition is switched off, d¢ motors, which
are connected to the some switches as the ignition, may continue ratating due to their

Their inductance creates a transient on switching off

It simulates transients which may,

ty

v ref
ov

REFERENCE VOLTAGE V
AMPLITUDE V,
SOURCE RESISTANCE R,. .
RISE TIME t,
PULSE WIDTH T
PERIOD t,

MINIMUM STORED ENERGY .

.13V 0.8V
. .10 ohm %1 ohm

(See 6.1, NOTE)
..1.6 mJ

. See Figure 1

. 50 us 15 us
. 205 s

9105-003(5/93)

FIGURE 3 - TEST PULSE 2a
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