GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

ELECTROSTATIC DISCHARGE SENSITIVITY CLASSIFICATION
FOR PACKAGING AND HANDLING
EMC - COMPONENT TEST PROCEDURE
GMS119P

1 SCOPE

1.1 Automotive electronic devices shall be tested according
to the following procedure in order to classify their sensitivity
to electrostatic discharge (ESD) during handling and for appro-
priate packaging. This classification recommends appropriate
packaging techniques which reduces the risk of ESD induced
damage or degradation. All electronic components supplied to
or by GM without an ESD sensitivity classification are consid-
ered extremely sensitive to ESD.

1.2 This procedure is intended to be a tool in the design and
development 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 scries.

2 REFERENCED STANDARDS.

GM9100P
GM9107P

GM9108P
IEC 801-2

3 PERFORMANCE OBJECTIVES.

3.1 Electronic components must meet their functional and
parametric requirements both before and after cach voltage
level of ESD testing.

4 DEFINITIONS.

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

4.2 ELECTROSTATIC DISCHARGE (ESD): A transfer of
electrostatic charge between bodics at different potentials
occuring prior to contact.

4.3 ESD SIMULATOR: An instrument that simulates the
human ESD model.
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FIGURE 1 - HUMAN BODY ESD MODEL

4.4 GROUND PLANE: A mectal sheet or plate (non-
aluminum) used as a common reference point for the ESD
simulator.

4.5 HUMAN ESD MODEL FOR VEHICLE OCCUPANTS:

The capacitance and resistance model that characterize a per-
son as a source of electrostatic charging. Figurc 1 defines the
RC parameters for a person.

4.6 IEC 801-2: An ESD standard for nonautomotive use
that is issued by the International Electrotechnical
Commission.

5 TEST EQUIPMENT.

5.1 ESD SIMULATOR CHARACTERISTICS:

Voltage Level......coeecennnnns Variable from —25 to +25 kV
Capacitance 150 + 10% pF
Resistance 2000 + 10% ohms
Rise Time (into coaxial target)

+Direct Contact (€ $8 kV) creverrnvereveecannns 0.7<(t)<lns
«Air Discharge (< 115 kV) <5 ns
*Air Discharge (> 215 KV) weeeeverecreecrccan No requirement
Tips IEC 801-2 (See Figure 2)

5.1.1 'The ESD simulator shall be designed so that the dis-
charge capacitance is 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 is a conductive
metallic sheet (nonaluminum) such as copper, brass or galva-
nized steel. Dimensional requirements area minimum thickness
of | mm and a minimum area of 1 m* . The ground plane is
connected to the facility earth ground by a ground strap as
short and as wide as possible, e.g. length < 1 m and inductance

<2 uH.

5.3 STATIC DISSIPATIVE MATERIAL: The surface resis-
tivity of this material shall be > 107 chms/[unit length)? and
shall be £ 10° ohms/[un1t length}’.

5.4 COAXIAL TARGET: IEC 801-2 defines a two ohm
coaxial target, available commercially. Use the target during
the ESD simulator discharge verification in Sections 8 and 9.
Figures 3 through 7 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.
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ESD SIMULATOR

»

/ 8.00 + .05 mm

}‘7 12.00 +.05 mm
00 +.05 mm

(a) AIR DISCHARGE FROBE

¢ >\<§ 2% 40”

SHARP
POINT

(b) DIRECT CONTACT DISCHARGE PROBE

* THE DISCHARGE SWITCH (e.g. VACUUM RELAY) IS MOUNTED AS
CLOSE AS POSSIBLE TO THE TIP OF THE DISCHARGE
ELECTRODE.

91192WPG  Rev. Dame 5-05-93

FIGURE 2 — ESD SIMULATOR PROBE TIPS
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MINIMIZE LENGTH

8.00 + .05 mm
DIAMETER
STEEL SPHERE

(5) 10 OHM, 1 WATT
RESISTORS IN A CIRCULAR
BOLT PATTERN

N TYPE

/‘_ CONNECTOR

RESISTOR

/ 100 mm

A

ALL RESISTORS ARE
HIGH VOLTAGE,
NON-INDUCTIVE

BASE & SUPPORT MADE OF
60 mm WIDE COPPER/BRASS

91193 WPG  Rev. Date 2-1-93

CARBON COMPOSITION
TYPE.

v

FIGURE 3 - IEC 801-2 ESD COAXIAL TARGET
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RESISTORS (5)
10 OHM 1 5% 1 WATT DETAIL 3
CARBON COMPOSITION
MINIMIZE LEAD LENGTH
SOLDER THIS END TO SOLDER
N CONNECTOR

HOLE PATTERN IN
DETAIL 3

R (1)

1% WA
RBON COMPOSITION
MINIMIZE LEAD LENGTH

DETAIL 1

SOLDER THIS END
TO DETA

DET.
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N CONNECTO

DETAIL 2
SOLDER YO HOLE
IN DETAIL 1

8 mm DIAMETER STAINLESS
STEEL BALL; SOLDER TO
DETAIL 2

1194WPG Rev. Dae 2-1-93

SOLDER THIS EN%\ )

HOI.E PATTERN IN O

SOLDER THIS END TO

TO DETAIL 3

FIGURE 4

- ASSEMBLY VIEW OF COAXIAL TARGET
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91195.WPG  Rev. Date 2-163

FIGURE 5 - DETAIL 1

4.96 i DIAMETER

1.8 rnm DIAMETER
MATERIAL: COPPER/BRASS
$1196WPG  Rev. Dee 2-1-83

FIGURE 6 - DETAIL 2

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 two
Gigasamples per second and a single shot bandwidth of at least
500 MHz. Each instrument shall have a 50 ohm input imped-
ance.

5.7 PROBE: Verify the ESD simulator charging voltage
with an electrometer probe; input impedance 2 100 Gigohm.

6 TEST PLAN. A test plan shall be generated before
performing each test. In the plan include component test points
and any special instructions and changes from the standard
test.

7 TEST SETUP AND PROCEDURE.

7.1 Ensure that the ESD simulator discharge verification pro-
cedures, Sections 8 and 9, have been performed before
applying discharges to the DUT.
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FIGURE 7 - DETAIL 3

7.2 TEST ENVIRONMENT:

7.2.1 Temperature Range: 20 (68°F) to 26°C (78°F); 20°C
(68°F) preferred.

7.2.2 Relative Humidity: 30 to 60%; 30% preferred.
7.3 TEST CONFIGURATION:

7.3.1 The test setup shall be configured according to Figure
8.
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