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1.1  Measurement Philosophy

The familiar static charge generated and discharged when moving about inside a vehicle or exiting from a
vehicle has assumed greater significance with the increase of vehicular electronic components. Tests
simulating the electrostatic discharge of humans, in common use by non-automotive industries, were
examined and it was determined that they were not applicable to the automotive environment. As a
consequence, tests tailored to the automotive environment were developed.

Tests tha

human ESD model.
surroundipgs and discharged through a path that includes that person’s resistance @aswell

loads. S
electrost

ESD gen

EM fields [are an inherent part of the discharge event and are not simulated.separately.

Components can also be damaged by ESD during handling and they should therefore be evs
ESD senpitivity in a non-powered mode. The test procedtres to evaluate the ESD

classifica

2. References

2.1 Applicable Publications

The follow
indicated,

211 S
Available

SAE J111
Comp

21.2 |If

Available
Geneva 2

simulate an electrostatic discharge (ESD) into a vehicular electrical system are, baged on the

nsitive electrical devices can be adversely affected by energy either injected or cod
ic discharges.

The ESD model consists essentially of a capacitor formed by a\pergon to his

s vehicle
pled from

rates transient coupled EM fields as a result of the rapid high-voltage’charge transfer. These

on of components in a non-powered mode is detailed'in’Section 5 of this document.

ing publications form a part of the specification to the extent specified herein. Unless
the latest revision of SAE publications shall apply.

AE PUBLICATION
from SAE, 400 Commaenwealth Drive, Warrendale, PA 15096-0001.

3-1—Electromagnetic Compatibility Measurement Procedures and Limits fo
onents (ExceptiAircraft) (60 Hz to 18 GHz)

C PUBLICATION

from ‘International Electrotechnical Commission, 3, rue de Verambe, P.O. Box 1
DLSwitzerland.

luated for
sensitivity

otherwise

Vehicle

31, 1211

IEC 61000-4-2:2001-04—Electromagnetic compatibility (EMC)—Part 4-2: Testing and measurement
techniques—Electrostatic discharge immunity test

2.1.3 ISO PUBLICATION

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002.

ISO 10605—Road vehicles—Electrical disturbances from electrostatic discharges
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3. Test Equipment
This section describes test equipment that is applicable to all parts of this document.

3.1 An ESD simulator that simulates the Human Body ESD model (see Figures 1A and 1B) having the
following characteristics shall be used:

Voltage-Range—\Varablefrom 25t +25 kN —
Capagitance—330 pF = 10%, 150 pF + 10% (Multiple Probes)
Resisfance—2000 Q + 10%

Risetime

1. Djrect Contact—0.7 to 1.0 ns (into a 2Q load)

2. Ajr Discharge <20 ns (into a 2Q load)

e. Tip—{see Figure 2)—IEC Standard 61000-4-2

ooop

2000 Q

330pF =

FIGURE 1A—POWERED MODE TEST SIMULATOR PARAMETERS

2000 Q

>

150 pF ==

FIGURE 1B—PACKAGING AND HANDLING TEST SIMULATOR PARAMETERS

FIGURE 1—ESD HUMAN BODY MODEL PARAMETERS
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3.1.1

3.1.2

ESD SIMULATOR
®

/ /B.OO + .05 mm

_"l 12.00'+.05 mm
8.00 +.05 mm

(a) AIR DISCHARGE PROBE

25° - 40°

MNS

SHARP
POINT

{b) DIRECT CONTACT DISCHARGE PROBE

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

FIGURE 2—ESD SIMULATOR DISCHARGE TIP PROBES

d hoirad valtann hafara tha Anarong ~ ha cvvitehad ta tha NDIUIT AanAd chall Ant Allaag hina
STTCT—v ot T SOy oo artc oTTarovvy-oTe

The-ESD simulator shall be designed so that the discharge capacitance is fully charg

jed to the

an
oA TOoTrC—tr ot TOTrTIoCT oW ItCT IO U to— T ot Tt

to discharge.

The ESD Simulator is commercially available.

T

d off prior
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3.2 Ground Plane

The ground plane shall be a conductive metallic sheet (i.e., copper, brass or galvanized steel)' as defined
in SAE J1113-1. The ground plane shall be connected to the facility earth ground by a ground strap as
short as possible. Length less than 2 m suggested.

3.3 Isolation Blocks

Isolation tl)locks, if used, shall be constructed of clean, non-hygroscopic, insulating material."\Jlhe blocks
are to be P5 mm = 2.5 mm in height and project beyond the DUT by at least 20 mm on all sides.

3.4 Coaxial Target

A coaxial [target specified by the International Electrotechnical Commission IEC 61000-4-2 shajl be used
during thg ESD simulator verification of Appendix A.

3.5 20 ¢dB Attenuator

A 50 Q, 20 dB wideband attenuator (bandwidth 18 GHz) may_be needed at the output of the coaxial
target dur|ng the simulator verification of Appendix A.

3.6 Measurement Instrumentation
Verificatign of the risetime for the ESD simulator requiires an analog measurement device with g minimum
effective gingle shot bandwidth of 1 GHz or a digitaFmeasurement device with a minimum sampling rates
of 4 Gigasamples per second and a single shot‘bandwidth of at least 1 GHz. Each instrument ghall have

50 Q inpyit impedance. The use of a Faraday Shield, to separate the target from the megsurement
instrumentation, is highly recommended:

3.7 Voltage Probe (Electrometer)

The ESD imulator charging yeftage shall be verified using an electrometer (input resistance 100 Gigohm
minimum}).

3.8 Tegt Equipment used to verify the requirements of the DUT shall not be sensitive to ESD.

3.9 Static Dissipative Mat

The surfafé-tesistivity of this mat shall be between 10° to 10™ Q per square and placed on and ¢onnected
to a ground plane if required by the Mat manufacturer.

4. Test Setup and Procedure for Powered Mode Component Tests

4.1 Prior to performing the test, a test plan shall be generated which shall include interface test points,
component mode of operation, module orientation requirements, number of test units, and any
special instructions and changes from the standard test.

' Aluminum ground planes are not recommended because aluminum oxide buildup causes a nonconductive layer.
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4.1.1 The test plan may specify DUT’s other than those used for non-powered mode testing.

4.2 Before application of any discharges to the DUT, verify that the ESD Simulator Discharge
Verification procedure of Appendix A has been performed.

421 For this test (powered mode test), the ESD simulator shall be configured with the 330 pF
capacitor probe shown in Figure 1A.

4.3 TeJt Environment
4.3.1 TEMPERATURE RANGE
23 °C = 3[°C; 20 °C preferred.
4.3.2 RELATIVE HUMIDITY
20 to 50%; 30% preferred.
4.3.3 IgNIZER

Charge dissipation between discharges of some modules (instrument panels, large plastic modules, etc.)
may require use of an ionizer.

4.4 Thdtest setup shall be configured in accordance with Figure 3.
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Key

ONoOOA~WND =

4.5

®7

See note in 4.6

Simulptor power supply
ESD gimulator
Exerdser

Battety
Ground Strap

Insulgtion block (if necessary)
Device under test

Ground plane

FIGURE 3—TEST SETUP FOR POWERED MODE COMPONENT TEST
Thg ESD-simulator high voltage ground shall be directly connected to the ground plgne by an

insulated grounding strap less than 2 m long For all discharge return cable lengths lused, the
simulator shall meet the requirements of Appendix A.

4.5.1 The connection of the simulator return cable to the Ground Reference plane and all bonding

should be of low impedance at high frequencies. The discharge return cable of the simulator (if
required) should be positioned at least 0.2 m from the DUT while the discharge is being applied.
This measure is needed to reduce radiation from this cable from affecting the test results. The
end of the discharge return cable connected to the simulator may be closer to the DUT.



https://saenorm.com/api/?name=6558af9e047c4134c4dd8354cc3308f9

SAE J1113-13 Revised NOV2004

4.6

4.7 Eadh exposed shaft, button, switch, or surface of the DUT, which will be accessible to the
from inside the vehicle, shall be tested at each of the voltage levels as defined in"Appena
spegified in the test plan in accordance with the following two methods.

4.71

Use the direct contact probe (Figure 2b). The ESD simulator shall be placed in direct conta
accessibl¢ discharge points. Each discharge point shall be tested tothe contact discharge volt
in Appendix A.

4.7.2 A|R DISCHARGE

Use the gir discharge probe (Figure 2a). The ESD simulator shall be placed at a minimum d
15 mm away from the DUT.

The simu
simulator ffingertip probe shall very slowly be-moved towards the DUT at 5 mm/s or less until a
is obtainep. Each point shall be tested tothe air discharge voltage levels in Appendix A.

NOTE—If| no discharge occurs, continue moving the probe towards the DUT until the simulator

4.8 Eag
polarity discharges at each voltage level. The time duration between discharges S
minjmum of 5°s)

NOTE—qt eachwoltage level, all discharge points of a device may be tested first at a single p

DJRECT CONTACT DISCHARGE

tip is in contact with the discharge point. If the simulator makes contact with discharge
no discharge has occurred, discontinue testing at that voltage level and location.

theb-tested with the alternate polarity.

The DUT shall be placed on the ground plane (see Figure 3). Chassis-mounted components are to
be placed directly on the ground plane. Components which will be isolated from ground in normal
installation shall be tested with an insulator between the components and the ground plane using
the isolation blocks defined in 3.3. All voltage supply pins shall be connected to an appropriate
power source (automotive battery). All other pins shall have inputs applied as necessary to put the
DUT into a simulated mode of operation.

g normal

occupant
ix C or as

ct with all
hge levels

istance of

ator fingertip probe shall be held petpendicular (+15 degrees) to the discharge location. The

discharge

discharge
point and

h discharge point-shall be subjected to a minimum of three positive polarity and thre¢ negative

hall be a

plarity and

4.9 During and after each series of three discharges, the DUT shall meet all applicable performance

requirements.

4.10 Record all deviations noted (visible, audible, failures, etc.) on a data sheet such as the example

Data Sheet 1 (Figure 4).
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DATA SHEET 1

ELECTROSTATIC DISCHARGE TEST RECORD FOR
COMPONENTS

COMPONENT DESCRIPTION TEST NO.
PART NO. PAGE OF
CPMPONENT FUNCTIONS
TEMPERATURE RELATIVE HUMIDITY,
SPECIAL TEST CONDITIONS
TEST FACILITY
REQUESTED BY PHONE
TESTED BY DATE
DISCHARGE POINT VOLTAGE/POLARITY PERFORMANCE DEVIATION

FIGURE 4—DATA SHEET 1—ELECTROSTATIC DISCHARGE TEST RECORD FOR COMPONENTS
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5. Test Setup and Procedure for Packaging and Handling Sensitivity Classification Test (Non-
Powered Mode Test)

5.1 Prior to performing the test, generate a test plan including interface test points, DUT mode of
operation, module orientation requirements, number of modules to be tested, any special

inst

511 T

ructions and changes from the standard test.

512 T
5.2 Bef
pro

521 F

53 Te

531 T

532 R

ha-test nlan mav snaecifvy DUT’ s other than those used for nowered-mode-testina
1818 SHpPai-Ra-SpecH/ o+ HeRahR-t3 HS86+oFPOW B8 a-Roae+t8sHAg-
he test plan may allow different DUT’s for each Test Sequence shown in Table 1t

bre applying any discharges to the DUT, verify that the ESD simulator discharge
cedures of Appendix A had been performed.

br this test (Non-powered mode test), the ESD Simulator shall be configured with th

c]pacitor probe shown in Figure 1B.

t Environment
bmperature range 23 °C + 3 °C; 20 °C preferred.

plative humidity 20 to 50%; 30% preferred.

5.3.3 IgNIZER

Charge d
may requ

re use of an ionizer.

5.4 Thdgtest setup shall be configured according to Figure 5.

5.5 Connect the ESD simulator high voltage ground directly to the ground plane (if used)

faci

ity ground, by an insuafated grounding strap less than 2 m long. For all discharge re

lengths used, the simulator shall meet the requirements of Appendix A. The connect

sim

at High frequencies. The discharge return cable of the simulator should be positioned a

m f

om the DUT*while the discharge is being applied. This measure is needed to reducd

from this cable from affecting the test results. The end of the discharge return cable cor
simulator may be closer to the DUT.

the

5.6 Per

erification

e 150 pF

ssipation between discharges of some‘modules (instrument panels, large plastic modules etc.)

or to the
turn cable
on of the

Lilator return cableto the Ground Reference plane and all bonding should be of low impedance

least 0.2
b radiation
nected to

current leakage, etc.

" rise time,

5.7 Place the DUT on a static dissipative mat as described in 3.9 to bleed-off any accumulated charge
of the DUT housing.

571 R

emove the DUT power source.

5.8 DUTs shall be step stressed according to the test sequence shown in Table 1.

-10 -
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5.9

Apply the ESD at, but not limited to, each connector pin, case, button, switch display, case screw,
and case opening of the DUT that is accessible during handling.

5.9.1 Perform an evaluation test on all connector pins using the Air Discharge Probe and the maximum

Key

ONOOA N~

Test Voltage Level to determine if a discharge event occurs to any pin. If a discharge event does
not occur then connector pins are not required to be tested further. If a discharge event does
occur to any pin within a connector then all pins within that connector will be tested further

ageordingto-the test sequence-shownin Table 1

Simulgtor.power supply

ESD simulator

1 MQ bleed-off resistor

Ground strap

Device under test

Static Dissipative Mat

Ground plane (if required by the manufacturer of the Mat)
See 5.10 for use of bleed-off resistor

FIGURE 5—TEST SETUP FOR PACKAGING AND HANDLING CLASSIFICATION TEST

11 -
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5.9.2 Use a mating terminal crimped to a wire with gage 14 AWG to 20 AWG (2 mm® to 0.5 mm?) to
access recessed connector pins if further testing is required as specified in 5.9.1. The wire shall
be solid (not stranded) and <25 mm long.

5.9.3 A connector with closely-spaced pins may result in a crowding of the lead wires. This makes it

difficult to discharge to the intended wire.

number of lead wires in each. Evaluate each connector configuration separately.

5.10 DirLct Contact Discharge

Place the
discharge

residual charge remaining on the DUT shall be drained by one of the following methods:

a. Briefly

ESD simulator in direct contact with all selected discharge points and test at-the dire
voltages specified in Table 1 using the probe of Figure 2b. After each discharge to

If this occurs, use multiple connectors with reduced

ct contact
the DUT,

connecting a 1 MQ resistor (see Figure 5) in the following, sequence, (1) beiween the
discharge location and ground, and (2) between the ground point of the.DUT and ground.

b. Extend the time between successive discharges to allow natural.decay of the charge from the DUT

surfad
c. Activg

is apf

5.10.1 A
p

5.11 Air

Test each
of Figure
discharge
less, towd
charge re

a. Briefly

discharge location and ground, and (2) between the ground point of the DUT and ground.

e.
te an air ionizer. If used, the air ionizer must be turnedff and removed when each
lied.

minimum of six discharges shall be applied to éach test point at each voltage level, th
bsitive polarity and three with a negative polarity.

Discharge

discharge point at the air discharge voltages specified in Table 1 using the air discha
Pa. Place the ESD simulator a minimum of 15 mm away from the DUT. Place the sin
probe perpendicular (+15 degrees) to the discharge location. Move it very slowly, at
ird the DUT until a single_discharge is obtained. After each discharge to the DUT,
maining on the DUT shall be drained by one of the following methods:

connecting a 1~ MQ resistor (see Figure 5) in the following sequence, (1) bet

discharge

ree with a

rge probe

nulator air

b mm/s or
, residual

ween the

b. Extend the time between successive discharges to allow natural decay of the charge from the DUT
surfage.
c. Activdte anairionizer. If used, the air ionizer must be turned off and removed when each |discharge

is app

liedt

5.11.1 A minimum of six discharges shall be applied to each test point at each voltage level, three with a
positive polarity and three with a negative polarity.

5.11.2 If no discharge occurs, continue moving the probe towards the DUT until the simulator discharge
probe contacts the discharge point. If still no discharge occurs, discontinue testing at that voltage

le

vel and location.

-12-



https://saenorm.com/api/?name=6558af9e047c4134c4dd8354cc3308f9

SAE J1113-13 Revised NOV2004

5.12 When testing inaccessible points (non-connector), slowly move the probe tip close enough to
generate a discharge.

NOTE—Points shall be considered inaccessible when the ESD simulator probe cannot touch them
directly.

5.13 After discharging to all the points of the DUT at one of the specified positive and negative voltage

levals—theDUT shall meetallapplicablefunctional tests—as—in 5.6 (After each—positive and

nedative voltage level).

TABLE 1—ESD TEST SEQUENCE AND VOLTAGE LEVELS

Minimum-number of

Test discharges at each
Sequence Type of Discharge Test Voltage Level polarity
1 Contact Discharge +4 kV 3
2 Contact Discharge +6 kV 3
3 Air Discharge +8 kV 3
4 Contact Discharge +8 kV 3
5 Air Discharge +15 KV 3
6 Air Discharge +25'kV 3

5.14 Redord deviations on a data sheet such as the.example Data Sheet 1 (see Figure 4).
5.15 Usg Section C.2 in Appendix C to determine-the ESD sensitivity classification.

NOTE—I{ is recommended that all DUT's sutyive +4 kV direct contact discharge, otherwise, they may be
difficult to protect against ESD damage due to handling.

5.16 All CONTAINERS of ESD Sensitive (ESDS) devices and some ESDS devices themselvds shall be
clegrly marked with a standard ESD warning label.

6. Test Severity Levels

6.1 A fyll description-and discussion of the Function Performance Status Classification inclyding Test
SeVerity Levels are given in SAE J1113-1, Appendix A. Please review it prior to [using the
suggested, Test Severity Levels presented in Appendix C.

7. Notes

7.1 Marginal Indicia
The change bar (I) located in the left margin is for the convenience of the user in locating areas where

technical revisions have been made to the previous issue of the report. An (R) symbol to the left of the
document title indicates a complete revision of the report.

PREPARED BY THE SAE EMI STANDARDS COMMITTEE

-13-
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APPENDIX A
(NORMATIVE)
ELECTROSTATIC DISCHARGE SIMULATOR VERIFICATION PROCEDURE

A.1 Scope and Field of Application

This Appendix defines a test method for verifying the operation of an ESD simulator that is used for
testing automotive electronic components and systems.

Two verification procedures are specified each using two probes. Method A.2 is to be performtd at least
annually gnd method A.3 is to be performed before a test or at time intervals specified by, the test facility
or the cugtomer.

A.2 ESD|Simulator Full Verification Setup and Procedure
Shall be gerformed at least annually and more frequently with heavy usage.
A.2.1 The test setup shall be configured according to Figure A1, “Figure A2 shows an gquivalent

s¢hematic of the setup. Note that a 20 dB wideband attenuator may be required as|shown in
Flgure A1 depending on the vertical sensitivity of the oscilloscope.

-14 -
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NOTE—T]

©ONDOTAWN

Simul3
ESD ¢

tor power supply
mulator

Coaxigl target

Oscillg
Groun
Doublg
20 dB
Groun

scope

d Strap

e shielded coaxial
attenuator (option
H plane

FIGURE

3

X

he use of a full faraday cage is allowed $

cabl
a&)o

SD SIMULATOR VERIFICATION TEST SETUP CONFIGURATION

-15-
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@—O—D

2Q @

Key
1 ESD simulator
Coaxial target

20 dB attenuator (optional)

A WD

Oscilloscope input

FIGURE A2—EQUIVALENT SCHEMATIC

A.2.2 The Coaxial target as specified in {EC 61000-4-2:2001-04 shall be located on and bonged to the
ground plane. The target outputishall be connected to the oscilloscope through a 50 Q double-
shielded, high-frequency, cable:<1 m long.

A.2.3 The cable shall not be looped and shall be insulated from the ground plane.
A.2.4 The ESD simulator_high voltage ground shall be directly connected to the ground plane by an

nsulated grounding strap less than 2 m long. For all discharge return cable lengths|used, the
simulator shall meet the requirements of Appendix A.

A.2.5 The cahnection of the simulator return cable to the Ground Reference plane and a]l bonding

should™be of low impedance at high frequencies. The discharge return cable of the|simulator
SLMWMMWW i ' i i ied. This

measure is needed to reduce radiation from this cable from affecting the test results. The end of
the discharge return cable connected to the simulator may be closer to the DUT.

A.2.6 The ESD simulator shall be set up and operated according to its instruction manual.

A.2.7 To calibrate the display voltage of the ESD simulator, first adjust the ESD simulator voltage to the
desired level and polarity. Next, verify the voltage setting using the voltage probe of 3.7 at levels
of £2 kV, =4 kV, +6 kV, +8 kV, +15 kV, and +25 kV. The electrometer reading shall be within
+500 V for voltages <+5 kV and +10% for voltages >+5 kV to <+25 kV.

-16 -
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A.2.8 ESD Simulator Risetime Verification Procedure

A.2.8.1

A28.2

Dischargs
peak curr

A.2.8.3

The ESD
simulator
From this
or less ur

A3 illustrates a typical waveform shape.

NOTE—T]
(o

A2.83.1

A2.832

A28.4

A29 E

A2.9.1

A29.2

A2.9.3

The horizontal time base and vertical amplifier level of the oscilloscope shall be configured in
order to view the risetime of the ESD waveform. The horizontal sweep shall be set to single

event trigger.

DIRECT CONTACT DISCHARGE VERIFICATION (SEE FIGURE 2B)

to the target at each test level and polarity shown in Table A1 and verify the risetim
bnt parameters specified in Table A1. Figure A3 illustrates a typical waveform shape.

AIR DISCHARGE VERIFICATION (PERFORMED AT 15 kV ONLY) (SEE FIGURE 2A)
simulator shall be placed a minimum distance of 15 mm from the coaxial target.
position the simulator air discharge probe shall be slowly moved.towards the target
til a single discharge occurs. Only single event discharge waveforms are acceptabl
he slow approach method specified previously minimizes multiple discharges, disc
wer voltage levels, and ringing in measurement equipment.

Record the waveform shape and parameters on Data Sheet 2 (see Figure A4).

Verify that the air discharge risetime at each polarity is <20 ns.

Acceptable ESD waveforms must be repeatable a minimum of six times in 10 at
both direct contact discharge:and air discharge.

5D Simulator RC Time Constant Verification Procedure

Configure the hofizontal time base and vertical amplifier level of the oscilloscope to
complete ESD\waveform. Set the horizontal sweep to single event trigger.

RC timeleonstant verification of the ESD simulator is performed at +15 kV (air ¢
only.

The ESD simulator, with air discharge probe attached, shall be held perpendig

b and first

The ESD

with air discharge probe attached, shall be held perpendicularn(£15 degrees) to the target.

At 5 mm/s
e. Figure

harges at

empts for

show the

lischarge)

ular (x15

degrees) to the target. From this position the simulator air discharge probe shall

be slowly

A29.4

A2.9.5

moved towards the target at 5 mm/s or less until a single discharge occurs. Only single
event discharge waveforms are acceptable. Figure A3 illustrates a typical waveform shape.

Record the waveform shape and parameters on Data Sheet 2 (see Figure A4).

Determine the RC time constant from the discharge curve starting after the second current

peak (IP,) and/or ringing and ending when the waveform has decayed 63%.
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NOTE 1—In determining the RC time constant, where there is no second current peak (Ip,) or when there

is ringing in the measured waveform, calculate the RC time constant after the leading edge
and/or ringing (where the waveform is stable).

NOTE 2—An example of how to find the RC Time Constant is found in Appendix B - ESD Simulator RC
Time Constant Verification

— TABLE AT—DIRECT CONTACT DISCHARGE VERIFICATION PARAMETERS
Indicated First Peak Rise Time With
Voltage Current Discharge Switch
Level (xkV) (xA) (ns)
1 2+05 7.5 +2.25/-0 0.7%1
2 4+05 15 + 4.5/-0 0.741
3 6+0.6 22.5 + 6.75/-0 0.7 -1
4 8+0.8 30 +9.0/-0 0.7 -1
i)
o™ 7T
90% lp1 . | ]
P e b At EEEEEEEEFC e
‘\
10% lpt-----—---
[ >
t
> |y . RC ;I

FIGURE A3—TYPICAL WAVEFORM SHAPE
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ESD Simulator Waveshape Record

Fy
1 |'||_
30%% ||-I
[ o -1
pe
?‘._"'.:I ] |||: -1
10% Iy —
il
[ Amps
pl f
2 Amps
Risetime ( 10% to Q%) Iy ns
RO Time Constant ns
Temperature ForC
Relative Dhivmdity Yo
StmulatonVoltage kW
Polgivey or -
Techifician

Palte

FIGURE A4—DATA SHEET 2—ESD SIMULATOR WAVESHAPE RECORD
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A.2.9.6 Verify that the RC time constant value is 600 ns + 120 ns, for the 330 pF probe, and 300 ns +
60 ns for the 150 pF probe.

A29.7 Acceptable ESD waveforms are those that are repeatable a minimum of six times in 10
attempts.

A.3 ESD Simulator Voltage Verification Procedure

A.3.1 Pprform the ESD simulator Voltage verification before performing an ESD test or ‘af the time
intervals specified by the laboratory or customer.

A.3.2 Tp calibrate the display voltage of the ESD simulator, first adjust the ESD simulator voltage to the
desired level and polarity. Use the electrometer to verify the voltages. Verify the voltalge setting
al voltage levels of +2 kV, +4 kV, +6 kV, +8 kV, +15 kV, and 25 kV. The electrometger reading
shall be within £500 V for voltages <+5 kV and +10% for voltages >&5-KV to <+25 kV.
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