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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

IMMUNITY TO ELECTROSTATIC DISCHARGE
EMC - COMPONENT TEST PROCEDURE
GM9109P

1 SCOPE.

1.1 This test procedure evaluates electronic devices located
within the occupant space of the vehicle for immunity to elec-
trostatic discharge (ESD). When the occupant enters and
moves within the vehicle or exits and reaches into the vehicle,
a static charge develops on the occupant. When this person,
seated within or standing outside, reaches towards a control or
display surface of the vehicle, electrostatic discharge occurs.
This disturbance may cause performance deviations or damage
to the electronic component.

1.2 See GM9119P for a test procedure that evaluates the ESD
sensitivity of electronic components.

1.3 This document is one of a series of component electro-
magnetic compatibility (EMC) test procedures. See GM9100P
for information about the complete series. Passing the compo-
nent tests improves the chances of passing the full vehicle
tests, the final acceptance criteria for automotive components.

2 REFERENCED STANDARDS.

GM9100P GMOI119P IEC 801-2

3 PERFORMANCE OBJECTIVES.

3.1 The component (DUT) must meet all applicable func-
tional requirements prior to testing.

3.2 The test exerciser which verifies the functional require-
ments of the DUT shall not be sensitive to ESD.

3.3 The performance objectives of the DUT are defined in
Figure 1. These objectives are applied in accordance with the
functional status classifications as defined in Appendix A.

4 DEFINITIONS.

4.1 DEVICE UNDER TEST (DUT).
electronic device being evaluated.

4.2 ELECTROSTATIC DISCHARGE (ESD). A transfer of
electrostatic charge between bodies at different potentials
occurring prior to contact.

The electrical and/or

4.3 ESD SIMULATOR. An instrument that simulates the
human ESD model for vehicle operations.

4.4 GROUND PLANE. A metal sheet or plate (non-alumi-
num) used as a common reference point for the DUT, ESD
simulator and auxiliary equipment.

4.5 HUMAN ESD MODEL FOR VEHICLE OCCUPANTS.
The capacitance and resistance model that characterize a per-
son as a source of electrostatic charging for automobile
conditions. Figure 2 defines the RC parameters for a person
both when seated inside, and when standing outside, and
reaching into, a vehicle.

4.6 IEC 801-2. An ESD standard for nonautomotive use

that is issued by the International Electrotechnical
Commission.

5 TEST EQUIPMENT. This section describes test equip-
ment needed for this procedure.

5.1 ESD SIMULATOR CHARACTERISTICS.

a. For simulating a person inside the vehicle:

Voltage Range........c.eccrurnrnes Variable from -15 to +15 kV
CaPACITANCE ....cuvvereereceereccrerenesmsssinseninne 330 + 10% pF
Resistance 2000 = 10% ohm
Risetime (into the coaxial target)

- Direct Contact (€ £ 8 kV).ovvvevicviicniinns 07<()<1ns
- Air DisCharge ......covveeverineneriernrirnverecseseesseresressens <Sns
TiPS. e ettt IEC 801-2 (See Figure 3)
b. For simulating a person outside the vehicle and reaching
back in:

Voltage Range.........ccooevremineee Variable from -25 to +25 kV
Capacitance ... 150 + 10% pF
ReSIStance.........cccoeeareeireririnsnesreesereenanes 2000 £ 10% ohm
Risetime (into coaxial target)

-Air Discharge (€ £ 15 KV) e <Sns
-Air Discharge (> £ 15 kKV)uovivvecvvenneinns No requirement
TP ceerevrrererenenreriseceesesneresessesenns IEC 801-2 (See Figure 3)
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FIGURE 1 - ELECTROSTATIC DISCHARGE PERFORMANCE OBJECTIVES
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9109-002(6,/93)

FIGURE 2 - HUMAN BODY MODEL

5.1.1 The ESD simulator shall be designed so that the dis-
charge capacitor shall be fully charged to the desired voltage
before the energy can be transferred to the DUT.

5.1.2 The ESD simulator shall be constructed with the high
voltage ground and the chassis ground electrically isolated
from each other.

5.1.3 The ESD simulator is commercially available.

5.2 GROUND PLANE. The ground plane shall be a con-
ductive metallic sheet (non-aluminum) such as copper, brass or
galvanized steel. Dimensional requirements shall be a mini-
mum thickness of 1 mm and a minimum area of 1 m? . The
final size depends on the dimensions of the DUT. The ground
plane shall project beyond the DUT by at least 0.1 m on all
sides. The ground plane shall be connected to the facility earth
ground by a ground strap as short and as wide as possible,
length £ 1 m, a minimum of 50 mm wide, and with an induc-
tance of < 2 uH.

5.3 ISOLATION BLOCKS. Isolation blocks, if used, shall
be built of clean dry Delrin or a similar insulating material.
They shall be a minimum height of 25 mm and shall project
beyond the DUT at least 20 mm on all sides.

5.4 COAXIAL TARGET. IEC 801-2 defines a 2 ohm ¢oaxial
target, available commercially. Use the target during the ESD
simulator discharge verification in Sections 8 and 9. Figures 4
through 8 provide details for constructing the target.

5.5 20 DB WIDEBAND ATTENUATOR. A 50 ohm, 20 dB
wideband attenuator (bandwidth 18 GHz; 2 kW peak pulse
power) may be needed at the output of the coaxial target dur-
ing the ESD simulator verification in Sections 8 and 9.

5.6. MEASUREMENT INSTRUMENTATION. Instruments
for quarterly verification of the risetime and pulse width for
the ESD simulator shall be either an analog oscilloscope with a
minimum effective single shot bandwidth of 1 GHz or a digital
oscilloscope with a minimum sampling rate of 2 Gigasamples
per second and a single shot bandwidth of at least 500 MHz.
Each instrument shall have a 50 ohm input impedance.

5.7 PROBE. Verify the ESD simulator charging voltage
with an electrometer probe; input impedance = 100 Gigohm.

6 TEST PLAN. A test plan shall be generated before
performing each test. The plan includes occupant accessible
DUT test points, modes of operation, and any special instruc-
tions and changes from the standard test.
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(a) AR DISCHARGE PROBE

(b) DIRECT CONTACT DISCHARGE PROBE

+ The dischorge switch (e.g. vocuum relay) is mounted as close as possible to the tip of the discharge electrode.

9109-003(6/93)

FIGURE 3 - ESD SIMULATOR PROBE TIPS
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