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2. References—General information regarding this testing including definitions, artificial loading, and safety
considerations is found in SAE J1113-1. Information on test equipment for the Coupling Clamp method is in
SAE J1113-11.

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. Unless otherwise indicated, the latest issue of SAE publications shall apply.

2.1.1 SAE PusLIcAaTIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J1113-1—Electromagnetic Compatibility Measurement Procedures and Limits for Vehicle

t Al )
Cpmponents{Except-Aircraft)

SAE J1113-11—Immunity to Conducted Transients on Power Leads

2.2 Related Rublication—The following publication is provided for information purposes only.and is[not a required
part of this document.

2.2.1 ISO PusLIcATION—AVvailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002.
ISO 7p37-3—Road vehicles—Electrical disturbance by conduction and\coupling
3. Test Equipment

3.1 Grounding—A ground plane shall be used for this test. The\details of its construction are |given in SAE
J1113-1. [The ground plane shall be connected to the protective conductor of the grounding sysfem.

3.1.1 DUT GROUNDING—The DUT shall be placed on a ground plane as follows:

a. Upgrounded Chassis—The chassis shall be‘separated from the ground plane by an insylating support
having a thickness of 0.05 to 0.1 m and &£ 1.4.

b. GIounded Chassis—The chassis shall be connected to the ground plane by a short metal strap or
conductive fastener at the production ground point.

c. The remainder of the DUT shall®e connected to the grounding system according to the manufacturer's
installation specification; no(additional grounding connections are allowed.

3.1.2 DUT LAvoUT WITH RESPECT-TOTHE GROUND—The DUT is arranged and connected according to its
requirernents over the ground plane. To minimize extraneous capacitive coupling to the DUT, it is
recomnjended that thezmihimum distance between the DUT and all other conductive structures, such as
walls ofl a shielded-too6m (with the exception of the ground plane underneath the DUT and the coupling
clamp) $hould be(more than 0.5 m.

3.2 Power Sypply.and Measurements Instrumentation—Details of the equipment required are found in other
parts as fti)llows:

a. Power Supply—See SAE J1113-1
b. Oscilloscope (preferably storage)—See SAE J1113-11
c. Voltage Probe—See SAE J1113-11

3.3 Coupling Clamp—The clamp provides the means of coupling the test pulses into the circuit under test without
any galvanic connection to the terminals of the circuits, or any other part of the DUT.

The clamp coupling efficiency depends on the diameter and the material of the cables.

The coupling clamp, as defined in Figure 1, can be made, for example, of brass, copper or galvanized steel.

Distributed under license from the IHS Archive
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3.3.1

3.3.2

3.3.3

3.34

3.4 Chattering Relay

34.1

At both ends, the line shall be equipped with a coaxial connector for the connection of the test pulse generator
and the terminating resistor of 50 W.

The recommended configuration of the coupling clamp is shown in Figure 1.

COUPLING CLAMP CHARACTERISTICS

a
b.
c
d
CONNEQTING WIRE BETWEEN COUPLING CLAMP AND TEST PULSE GENERATOR—A 50 W coaxi

connectors shall be used. The length shall not exceed 0.5 m.

TeEST PULSE GENERATOR—The test pulse generator shall be capable of producifig the test pu
Figures|2 and 3 and shall be adjustable within the limits given in the figures.

Toleranges for the parameters are:
a.
b.

Coaxial|connectors shall be used.

The intgrnal resistance Rq is defined for each pulse in Figures 2 and 3.

TEST PULSES A AND B—These test pulses are alsimulation of transients which occur as a

switchirjg processes. The characteristics of thése transients are influenced by distributed cal

inductamce of the wiring harness.

The pulse shapes and parameters are-given in Figures 2 and 3.

Typical coupling capacitance between cable and clamp*—about 100 pF (max. 200 pF)
Applicable diameter range of harness—4 mm to 40 mm
Pulse voltage insulation strength—3 200 V

Ippedance (withoutinserted lines)—50 W= 10%

+10% for time and resistance
+10% for voltage

hl cable and

Ises shown in

result of the
pacitance and

d connections

gle wire 1 mm
the DUT and

the test report

EQUIPMENT

a. 12V power supply capable of driving the DUT and the relay.

b. Test fixture,€0nSisting of terminations for the DUT, connections to the power supply, an
td the loads for the DUT.

c. Wire harhess fixture consisting of 1 m nonconductive mounting plate with a movable sin
abovecthe DUT wires as shown in Figure 4 and additional 1 m of wire which connects tq
telstfixture

d. 12V AC normally closed relay capable of continuous chopped operation with no coil suppression. The
relay specifications are shown in Figure 4. If another relay is used, it is to be included in
and be capable of producing 300 V spikes.

e. Ground plane as described in SAE J1113-1 is to be placed under the items previously stated as shown

in Figure 4.

1. Capacitance value is a function of the wire used, number of circuits, etc., and the clamp construction. As long as the values are in the range
given, the test is valid.
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4.
4.1 Coupling

411

Test Setup and Procedures

Clamp

TEST SETUP—The test is to be set up as shown in Figure 5. The DUT should be connected to the original

operating devices (loads, sensors, etc.) using a test harness or the production wiring harness, as agreed
upon between the supplier and the car manufacturer. If the original operating devices are not available, they

may be

When u

simulated by methods outlined in SAE J1113-1.

sing a test harness? the following is required:

P
T

a.
b.

T
d

(o

When u
loops, €
maximu

To ensy
contact

4.1.2 TESTPH

and sup

The tes
may oc

In speci

The tes

bwer supply lines routed outside of the coupling clamp shall have a length of 1 m.
ne distance between device under test and coupling clamp and between peripher|

coupling clamp shall be 400 mm £ 50 mm.

ne portions of the lines being tested, which are outside of the coupling clamp; shall &
stance of 100 mm above the ground plane, and perpendicular (90 degrees + 15 dg
ngitudinal coupling clamp axis.

sing a production harness having a length exceeding 2 m, the excess length shall be
ach having a diameter of 0.3 m, and placed at a distance of.0:10 m above the grour
m distance of 0.45 m between DUT and coupling clamp shalkbée maintained.

re consistent test results, the hinged lid of the clamp(shall be placed as flat as pos¢g
with the test harness.

OCEDURES—The test pulse severity levels should be mutually agreed upon between
pliers prior to the test.

pulses defined are typical pulses which represent the characteristics of most of the
ur in the vehicle.

pl cases, however, it may be necessary to apply additional test pulses that are observe

pulse generator shall be connected to the coupling clamp terminated in a 50 Wresist(

Verify the test pulse generator's operating characteristics to A.3.4 of Appendix A of SAE J11]

perform

Next the
for testi

Set the

ance of the testing

test pulse-generator shall be connected to the coupling clamp which is terminated in
ng.

pulse amplitude to the appropriate voltage value selected from Appendix A of this docu

oscillos

Al device and

e placed at a
bgrees) to the

coiled into flat
d plane. The

ible to ensure

manufacturers

ransients that

d in vehicles.®
r for testing.

13-11 prior to

L 50 Wresistor

ment using an

Cope The mlfpnt of the r\nupling r‘lnmp shall he loaded to 50 \\/ inr‘lnrling the osd

illoscope and

terminating resistor, if necessary. No lines are to be routed through the coupling clamp during the setting of

the test

level and no adjustment is needed for the wave shape.

2. Has to be specified by the users of the standard.

3. The coupling clamp is only suitable for pulses which have a rise time of 100 ns or less. The magnitude of the test pulse is reduced by 50% (to
account for coupling clamp termination assuming a 50 Wgenerator and the clamp coupling coefficient) from the value measured at the pulse
source. lItis part of the user’s responsibility to define the test pulse needed for certain instruments, devices, and equipment.
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4.2

421

4.2.2

The tests shall be performed according to the test plan, which shall specify:

o O o

Test pulse type

Test voltage level

Test pulse duration

Operating conditions of the DUT

The use of a test harness or a production wiring harness

Chattering Relay

the ground plane.

TEST PROCEDURES

a.

b.

c

NOTE—t Since this is a statistical test, the magnitude of the transients do vary with time.

Test Pulde Severity Levels and Evaluation of Results—A full description and discussion of
Performance Status Classification is given in SAEJ3113-1 Appendix A. Please review it prior to
Severity Llevels presented in Appendix A.

Test Doclimentation—When required in the test plan, a test report shall be submitted det|
performed, the test equipment used, sysStems tested, pulses used or deviations from the recom
system inferactions, and any other felevant information regarding the test such as deviations, if
original tept plan an explanation of ' why they occurred.

Attivate the relay and verify that the transients generated across the, relay coil are at lea
bg¢ginning and end of the test.

Move the relay wire over the entire width of the 1 m section of the wire harness fixture ¢
wjre in the fixture to the noise for 5 to 10 s.

Monitor the DUT for proper operation during the exposure‘to the noise.

transient levels at the beginning and end of the test\is sufficient to ensure that the in
is met.

e relay wire is
DUT shall be
isolated from

5t 300 V at the

bXposing each

Verifying the
ent of the test

the Function
using the Test

hiling the test
mended relay,
any, from the
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FIGURE 1—COUPLING CLAMP
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For 12V Systems

V =0 to —-60 V V, = 0 to =80 V
Rsy = 50 q Rs1= 50 q

F = O0.1pus +100/-0%

Tr = 5 ns + 50%

‘c1 = 100 us

t2= 10 ms

t3 > 90 ms

FIGURE 2—TEST PULSE A
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For 12V Systems

For 24V Systems

Vs = 0 to +40 V
R1:5OQ

Vs = 0 to +80 V

T = 0.1ps +100/-0%
Tr = 5 ns + 50%

t'l = 100 pus

ty = 10 ms

t32_90 ms

FIGURE 3—TEST PULSE B
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TEST FIXTURE

POWER SUPPLY - SYSTEM

2M

IRRERN

I

RELAY
|' - T | — /1
| 7) NC |
| o :
|
POWER SUP -
| S PLY
I
| D
1M
RELAY WIRE 510 MM
<1 MM - @ DUT WIRES ‘ '
— 0 © © © © ¢
I |
50 MM NON CONDUCTIVE MOUNTING PLATE

GROUNDPLANE

DUT

RELAY = P & B KUP-14A15-12V (RECOMMENDED)
R =18 OHMS, L = 128 MH (B0 HZ)

NOTE COIL IS 12 VAC NOT 12 VDC (LOWER RESISTANCE )

FIGURE 4—TEST SETUP WITH CHATTERING RELAY
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FIGURE 5—TEST SETUP WITH COUPLING CLAMP
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