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General Specification for Electrical/Electronic Components and
Subsystems; Electromagnetic Compatibility

Requirement Part

1 Introduction

In the event of a conflict between the text of this spec-
ification and the documents cited herein, the text of
this specification takes precedence.

Note: Nothing in the specification, however, super-
sedes applicable laws and regulations unless a spe-
cific exemption has been obtained.

Note: In the event of a conflict between the Eng-
lish and the domestic language, the English language
shall take precedence.

1.1 Scope. This document applies to the Electro-
magnetic Compatibility (EMC) of electrical/electronic
components and subsystems for passenger vehicles,
light duty trucks and medium duty trucks. It is ac-
cepted by all parts of General Motors (GM) and, there-
fore, applicable to all GM automotive products world-
wide.

This document is one document out of a series of six
global EMC documents which specify EMC test and
validation requirements. The complete series con-
sists of the following documents:

GMW3091, GMW3094, GMW3097, GMW3100,
GMW3103 and GMW3106

Note: All six documents of equal revision are carrying
the same release date.

Note: During development of this document it was
first called GMW 12559 and then GMW 12002 R.

1.2 Mission / Theme. This document specifies the
EMC requirements for all GM automotive products
when evaluated in accordance with the test proce-
dures of GMW3100.

2 References

Note: Only the latest approved standards are appli-
cable unless otherwise specified.

2.1 Normative.

ISO 7637-2 ISO 11452-2
ISO 10605

2.2 GM.

GMW3091 GMW3094
GMW3100 GMW3103
GMW3106

3 Requirements

3.1 System / Subsystem / Component / Part Defi-
nition. Not applicable.

3.2 Product Characteristics.

3.2.1 Performance Requirements. The DUT (De-
vice Under Test) shall pass both, the component
level tests according to GMW3097 and GMW3100
and the vehicle level tests according to GMW3091
and GMW3094. In the event that a device passes
the component level EMC test but does not pass
the vehicle level EMC tests, the vehicle level test
results will be the determining factor for validation
test pass/fail status.

For all tests the more stringent requirement applies at
frequency breakpoints.

All deviations which occur during immunity testing
shall be recorded.

General Motors will use the following criterion to de-
termine the performance of a DUT during immunity
testing according to paragraphs 3.2.1.2.1, Reverber-
ation Chamber Test, Mode Stirring, 3.2.1.2.2 Rever-
beration Chamber Test, Mode Tuning, 3.2.1.2.3, Ane-
choic Chamber Test, and 3.2.1.2.4, Bulk Current In-
jection on component and subsystem level.

If a deviation occurs during these immunity tests, the
deviation will be classified according to Figure 1:
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Figure 1: Performance Criteria for Radiated Immunity Testing

Apply Level 2 to DUT

A
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only above Level 1. Yes /// Is the function and ~._ No Deviations only permitted
deviation listed P above Level 2
Functions requiring repair or . in Table 17 - :
replacement permitted e
only above Level 2. NG ///
S~

Table 1: List of Level 1 deviations

A deviation of a function which provides convenience or comfort and does not impair or impede the
drivers ability to operate and/or control the vehicle and does not require repair or replacement

» Front and rear radio display (non-multifunction)

* Front and rear radio and telephone audio distortion

» Front and rear radio mode change

» CD changer mode change

 Navigation/compass display (non-multifunction) change (except OnStar GPS functions)
» Clock display change

 Trip odo display change

» Courtesy lighting change (except inadvertent illumination)

» Fuel consumption display

» HVAC display (non-multifunction) change

* HVYAC mode change (Exception: Must not prevent activation and deactivation of defog function)
* Rear HVAC mode change

» Keyless entry functions (Exception: Inadvertent unlocking or when used as
only means of entry, remote start, remote stop)

* Inability to open Sunroof
» Heated windshield operation (when used as redundant defog)
* Cell phone display (non-multifunction) change

» Entertainment audio & display change (VCR, TV, DVD, etc.)
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GM WORLDWIDE ENGINEERING STANDARDS GMW3097

3.2.1.1 Radiated Emissions, Component Tests. emissions measured with Pk+ detector shall not
3.2.1.1.1 Reverberation Chamber Test. exceed the levels of Table 2 (and Figure 2) when

] ) the DUT is evaluated in accordance with GMW3100,
3.2.1.1.1.1 Requirements. The field strength of the 32111

spark generated and non-spark generated radiated

Table 2: Maximum Field Strength for Radiated Emissions measured in the Reverberation Chamber

Frequency Amplitude dBpV/m

Rl\jr;%e Non-spark Spark Comments

ge_nerated ge_nerated
noise sources | noise sources
0.15...0.45 28 [38] 41 only if LW is available in entertainment system
Values in [ ] apply to Dual Wire CAN only
0.45...2 28 [38] 41 Values in [ ] apply to Dual Wire CAN only
2...30 28 41

30...74.5 20 33

74.5..110 20 43

110...400 20 33
400...1000 30...40 43...53
1447...1503 40 53
1543...1561 40 53
1567...1583 24 40 Use of high gain low noise amplifier necessary
1803...1882 40 53
1928...1992 40 53
2108...2172 40 53
2308...2362 18 53
2398...2499 40 53
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Figure 2: Maximum Field Strength for Radiated Emissions measured in the Reverberation Chamber
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Caution: Spark generated noise sources and non-
spark generated noise sources requirements have dif-
ferent RBW in the VHF Band!

Note: The Dual Wire CAN requirement applies only
to those emissions resulting from the differential, dual-
wire CAN databus transmissions. All other emissions
measured from the DUT (when not transmitting CAN
messages) shall comply with the lower, more stringent
non-spark generated noise sources requirement.

Note: Requirements > 1 GHz assume 0 dBi gain for
the antenna, therefore manufacturers antenna gain
figures need to be corrected.

AF(dB) = 20 log(F) - 10 log(G) - 29.78
where

AF = Antenna Factor
F = Frequency in MHz
10 log(G) = Gain in dBi

Additionally, all noise sources have to fulfill the
requirements according to paragraph 3.2.1.1.3 Con-
ducted Emissions, Test with the Artificial Network.

3.2.1.1.2 Anechoic Chamber Test.

3.2.1.1.2.1 Requirements. The field strength of the
spark generated and the non-spark generated noise
sources radiated emissions measured with Pk+ de-
tector shall not exceed the levels of Table 3 (and Fig-
ure 3) when the DUT is evaluated in accordance with
GMW3100, 3.2.1.1.2.
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Table 3: Maximum Field Strength for Radiated Emissions measured in the Anechoic Chamber

Frequency Amplitude dBpV/m
Range
MHz Non-spark Spark generated Comments
generated noise sources
noise
sources
0.15...0.45 20 [30] requirement only if LW is available in entertainment system
according to0 3.2.1.1.3 | Values in [ ] apply to Dual Wire CAN only
0.45...2 20 [30] requirement Values in [ ] apply to Dual Wire CAN only
according t0 3.2.1.1.3
2..30 20 requirement
according t0 3.2.1.1.3
30...400 10 25
400...1000 22...32 40...50
1447...1503 32 50
1543...1561 32 50
1567...1583 10 30 Non-spark generated noise sources measured
with AV detector, use of a high gain low
noise amplifier necessary
1803...1882 32 50
1928...1992 32 50
2108...2172 32 50
2308...2362 10 45 Non-spark generated noise sources measured
with AV detector
2398...2499 32 50
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Figure 3: Maximum Field Strength for Radiated Emissions measured in the Anechoic Chamber
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For frequency bands between
1 GHz and 2.5 GHz see Table 3
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Note: The Dual Wire CAN requirement applies only 3.2.1.1.3 Conducted Emissions, Test with the Ar-
to those emissions resulting from the differential, dual- tificial Network.

wire CAN databus transmissions. All other emissions
measured from the DUT (when not transmitting CAN
messages) shall comply with the lower, more stringent
non-spark generated noise sources requirement.

3.2.1.1.3.1 Requirements. The voltage level of the
conducted emissions shall not exceed the levels of
Table 4 when measured with the Pk+ detector when
the DUT is evaluated in accordance with GMW3100,
Additionally all noise sources have to fulfill the require- 3.2.1.1.3. The limits apply for artificial networks with-
ments according to paragraph 3.2.1.1.3 Conducted out correction factors applied.

Emissions, Test with the Artificial Network.

Table 4: Requirement Table for Spark-generated Noise and non-spark generated noise measured with
the Artificial Network using Pk+ Detector

Frequency Amplitude dB(uV) Comments
Range MHz Spark Non-spark
generated generated
noise sources | noise sources
0.15...0.45 78 60 only if LW is available in the entertainment system
0.45...1.75 63 42
1.75...30 53 39
3.2.1.2 Radiated Immunity, Component Tests. 3.2.1.2.2 Reverberation Chamber Test, Mode Tun-
3.2.1.2.1 Reverberation Chamber Test, Mode Stir- Ing.
ring. 3.2.1.2.2.1 Requirements. DUT functions may only
3.2.1.2.1.1 Requirements. DUT functions may only deviate above the levels according to Table 5 when
deviate above the levels according to Table 5 when evaluated in accordance with GMW3100, 3.2.1.2.2.

evaluated in accordance with GMW3100, 3.2.1.2.1.

© Copyright 2001 General Motors Corporation All Rights Reserved
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3.2.1.2.3 Anechoic Chamber Test.

3.2.1.2.3.1 Requirements.
deviate above the levels according to Table 6 when
evaluated in accordance with GMW3100, 3.2.1.2.3.

DUT functions may only

3.2.1.2.4 Bulk Current Injection.

3.2.1.2.4.1 Requirements. DUT functions may
only deviate above the levels according to Table 7
(and Figure 4) when evaluated in accordance with
GMW3100, 3.2.1.2.4.

Table 5: Requirement Levels for the Immunity to Electromagnetic Fields for Components and Subsys-
tems measured in the reverberation chamber

Frequency range Level 1 Level 2 Modulation
400 MHz...1 GHz 50 V/m 100 V/im | CW, AM 80%
1 GHz...1.3 GHz 15 V/m 30 Vim | CW, AM 80%
1.3 GHz...2.4 GHz 15 V/m 30V/im | CW
800 MHz...2.4 GHz 70 V/Im 70 V/Im Pulse PRR=50 Hz, PD=6.67 ms and
Pulse PRR=217 Hz, PD=0.57 ms
1.15 GHz...1.45 GHz 170 V/Im 600 V/m | Pulse PRR=300 Hz, PD=6 ps
2.6 GHz...3.2 GHz 105 V/m 210 VIm | Pulse PRR=300 Hz, PD=6 us
5.2 GHz...5.9 GHz 55 V/m 110 V/m | Pulse PRR=300 Hz, PD=6 us
8.9 GHz...10 GHz 125 V/m 250 V/Im | Pulse PRR=300 Hz, PD=6 us

Note: The fieldstrength requirements are peak lev-

els.

Table 6: Requirement Levels for the Immunity to Electromagnetic Fields for Components and Subsys-
tems measured in the anechoic chamber

Frequency range Level 1 Level 2 Modulation
400 MHz...1 GHz 50 VIm 100 V/im | CW, AM 80%
1 GHz...1.3 GHz 15 Vim 30 VIim | CW, AM 80%
1.3 GHz...2.4 GHz 15 Vim 30 vVim | CW
800 MHz...2.4 GHz 70 VIm 70 VIim | Pulse PRR=50 Hz, PD=6.67 ms and
Pulse PRR=217 Hz, PD=0.57 ms
1.15 GHz...1.45 GHz 170 VIm 600 V/m | Radar pulse packets PRR=300 Hz, PD=3 pus, with
only 50 pulses output every 1 s
2.6 GHz...3.2 GHz 105 VIm 210 V/Im | Radar pulse packets PRR=300 Hz, PD=3 pus, with
only 50 pulses output every 1 s
5.2 GHz...5.9 GHz 55 V/m 110 V/Im | Radar pulse packets PRR=300 Hz, PD=3 pus, with
only 50 pulses output every 1 s
8.9 GHz...10 GHz 125 Vim 250 V/Im | Radar pulse packets PRR=300 Hz, PD=6 pus, with
only 25 pulses output every 1 s
© Copyright 2001 General Motors Corporation All Rights Reserved
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Table 7: Requirement Levels for the Immunity to Electromagnetic Fields for Components and Subsys-
tems measured using the CBCl and DBCI method

Frequency range Level 1 Level 2 Method Modulation
1 MHz...10 MHz 89...100 dB(uA) | 95...106 dB(pA) DBCI CW, off/on, on/off, AM 80%
10 MHz...30 MHz 100 dB(pA) 106 dB(pA) DBCI CW, off/on, on/off, AM 80%
30 MHz...400 MHz 100...89 dB(pA) | 106...95 dB(pA) CBCI CW, off/on, on/off, AM 80%

Note: For off/on and on/off modulation the following 3.2.1.2.5 Immunity to Power Line Magnetic Fields.
requirements apply: Maximum overshoot 0.5 dB,

. o .- 3.2.1.2.5.1 Requirements. DUT functions may only
maximum rise time 3 ms, minimum power step 20 dB.

deviate above 50 uT (RMS) when evaluated in accor-
dance with GMW3100, 3.2.1.2.5.

Figure 4: Requirement Levels applicable to the Performance Criteria for the Immunity to Electromag-
netic Fields for Components and Subsystems measured using the CBCI and DBCI method

120,00

Level 2 [dBp&] = 117Log(f [MHz])+85 Level 2 = 106 dBp&,
Level 1 [dBp&] = 11*Log(f [MHz])+03 Level 1= 100 dBpd,
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3.2.1.3 Conducted Transient Emissions and Im- Table 8: Maximum Amplitude for Conducted
munity (CE/CI), Component Tests. Transients
3.2.1.3.1 Conducted Transient Emissions. Maximum amplitude of transient, +100 V
3.2.1.3.1.1 Requirements.  The voltage levels of positive polarity

Conducted Transients shall not exceed the levels of
Table 8 when the DUT is evaluated in accordance
with GMW3100, 3.2.1.3.1.

Note: The conducted transient emissions require- 3.2.1.3.2 ClI, Transients on Power Lines.
ments are established with the knowledge that they
are not identical to the conducted transient immunity
requirements.This difference is attributable to a) the
emission measurements are obtained on the DUT
side of the switch, and b) there is an attenuation of
the DUT emission related to the switch contact arcing
and the losses associated with wiring harnessing.

Maximum amplitude of transient, -150 V
negative polarity

3.2.1.3.2.1 Requirements. DUT functions may only
deviate from the designed performance above the lev-
els according to Table 9 when evaluated in accor-
dance with GMW3100, 3.2.1.3.2.

© Copyright 2001 General Motors Corporation All Rights Reserved
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Table 9: Requirements levels for the Immunity to Transients on Power Lines

Pulse No. Level Comments

1 -100 Vpeak One or more functions of the DUT can go beyond specified tolerance
as long as all functions return within normal limits after the exposure
is removed. Memory functions shall perform as designed

2a +50 Vpeak generator source impedance 2 (2

2b +10 Vpeak

3a -150 Vpeak

3b +100 Vpeak

4 see Figure 5 Waveform, voltage levels and Performance Criterion for

pulse 4 (crank pulse) see Figure 5

5 (34 +0/-1) V No permanent DUT performance deviations shall be observed
after exposure to a load dump pulse with a suppressed
open circuit voltage of (34 +0/-1) V

7a -50 Vpeak

Figure 5: Performance Criterion for Pulse 4 (Crank Pulse)

Valtage
£ s tr ty t
12V T
Us
U, JL
o
Time
Pulse Us |Yp tg t, Performance Criterion
severity
I 4V | 2.5V 1s | 40 ms | One or more functions of the DUT can go beyond
" 5v|avosv 5s | 60 ms specified tolerance as long as all functions

automatically return within normal limits after the
Il 6V]4V,3V,25V 5s | 80 ms | exposure is removed. Memory functions and functions
v 7v|5v.4v.3v 25V | 10s | 100 ms required to start an engine shall perform as designed

t;, tg and t; as defined in ISO 7637-2. Default value All severity levels shall be tested.
for tg is 15 ms.

© Copyright 2001 General Motors Corporation All Rights Reserved
August 2001 Page 9 of 13

COPYRI GHT GM Wor | dwi de St andar ds
Li censed by Infornmation Handling Services



GMW3097

GM WORLDWIDE ENGINEERING STANDARDS

3.2.1.3.3 ClI, Coupling to other than Supply Lines

(I/O Lines).

3.2.1.3.3.1 Requirements.

DUT functions may only

deviate below -150 Vpeak and above +100 Vpeax
respectively when evaluated in accordance with

GMW3100,

3.2.1.3.3.

3.2.1.4 Electrostatic Discharge (ESD), Compo-

nent Tests.

3.2.1.4.1 Electrostatic Discharge, Test during Op-

eration of the Device (Power-On Mode).

3.2.1.4.1.1 Requirements. The DUT must pass a
full functional test prior to any application of ESD. Af-
ter each voltage level and type of discharge the func-
tion and parametric values of the component shall be
checked.

The DUT functions may deviate according to Ta-
ble 10 and Table 11 when evaluated in accordance
with GMW3100, 3.2.1.4.1.

Table 10: Requirements for components located in the passenger compartment of the vehicle for the

Immunity to Electrostatic Discharge

Type Discharge Network Level Deviations

of Dis-

charge

Air C =330 pF, R=2k +4 kV No deviations allowed

Contact | C =330 pF, R =2 k& +4 kV No deviations allowed

Air C=330pF R=2k +6 kV No deviations allowed

Contact | C =330 pF, R =2 k&2 +6 kV Momentary self-recoverable deviations allowed
Air C =330 pF, R=2k +8 kV Momentary self-recoverable deviations allowed
Contact | C =330 pF, R =2 k& +8 kV Momentary self-recoverable deviations allowed
Air C =330 pF, R=2k +15 kV Momentary self-recoverable deviations allowed
Air C =150 pF, R =2 k&2 +25 kV Momentary self-recoverable deviations allowed

Table 11: Requirements for components located in the trunk of the vehicle for the Immunity to Electro-
static Discharge

Type Discharge Network Level Deviations

of Dis-

charge

Air C =150 pF, R =2 k&2 +4 kV No deviations allowed

Contact | C =150 pF, R =2 k2 +4 kV No deviations allowed

Air C =150 pF, R =2 k2 +6 kV No deviations allowed

Contact | C =150 pF, R =2 k2 +6 kV Momentary self-recoverable deviations allowed
Air C =150 pF, R =2 k&2 +8 kV Momentary self-recoverable deviations allowed
Contact | C =150 pF, R =2 k2 +8 kV Momentary self-recoverable deviations allowed
Air C =150 pF, R =2 k2 +15 kV Momentary self-recoverable deviations allowed
Air C =150 pF, R =2 k2 +25 kV Momentary self-recoverable deviations allowed

© Copyright 2001 General Motors Corporation All Rights Reserved
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3.2.1.4.2 Electrostatic Discharge,
puts/Outputs.

3.2.1.4.2.1 Requirements. The DUT must pass a
full functional test prior to any application of ESD. Af-
ter each voltage level and type of discharge the func-
tion and parametric values of the component shall be
checked.

Remote In-

The DUT functions may deviate according to Ta-
ble 10 and Table 11 when evaluated in accordance
with GMW3100, 3.2.1.4.2.

3.2.1.4.3 Electrostatic Discharge, Handling of De-
vices.

3.2.1.4.3.1 Requirements. The DUT must pass a full
functional test prior to any application of ESD. After
completion of the test the function and parametric val-
ues of the component shall be checked.

The DUT functions before and after the test may de-
viate according to Table 12 when evaluated in accor-
dance with GMW3100, 3.2.1.4.3.

Table 12: Requirements for the Immunity to Electrostatic Discharge

Type Discharge Network Level Deviations

of Dis-

charge

Contact | C =150 pF, R =2 k2 +4 kV No deviations allowed
Contact | C =150 pF, R =2 k2 +6 kV No deviations allowed
Air C =150 pF, R =2 k2 +8 kV No deviations allowed
4 Validation DV = Design Validation
4.1 General. This paragraph defines the acronyms, PV = Product Validation

abbreviations and special terms used in this section.
Validation Method:
A = Analysis

D = Demonstration
I = Inspection
T = Test

Validation Type:

The subsystem and/or component level validation
must precede the initiation of vehicle validation.

4.2 Validation Cross Reference Index.  The Valida-
tion Cross Reference Index (VCRI), Table 13, maps
the component requirements to the associated vali-
dation pocedures. The VCRI identifies the applicable
validation procedures, the method of validation and
the validation type. The VCRI is to be used as an in-
put in developing a complete validation plan.
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Table 13: Validation Cross Reference Index (Electromagnetic Compatibility, Component Tests)

GMW3097 Title GMW3100 Validation Validation
Requirement Procedure Method Type
Paragraph Paragraph
32111 Reverberation Chamber Test 32111 T Dv, PV
3.2.1.1.2 Anechoic Chamber Test 3.2.1.1.2 T Dv, PV
3.2.1.1.3 Conducted Noise Emissions, Test with 3.2.1.1.3 T Dv, PV
the Artificial Network
3.2.121 Reverberation Chamber Test, Mode Stirring | 3.2.1.2.1 T Dv, PV
3.2.1.22 Reverberation Chamber Test, Mode Tuning | 3.2.1.2.2 T Dv, PV
3.2.1.23 Anechoic Chamber Test 3.2.1.23 T Dv, PV
3.2.1.2.4 Bulk Current Injection 3.2.1.2.4 T DV, PV
3.2.1.25 Immunity to Power Line Magnetic Fields 3.2.1.25 T Dv, PV
3.2.131 Conducted Transient Emissions 3.2.131 T Dv, PV
3.2.1.3.2 Cl, Transients on Power Lines 3.2.1.3.2 T Dv, PV
3.2.1.33 Cl, Coupling to other than Supply 3.2.1.33 T Dv, PV
Lines (/O Lines)
3.2.141 ESD, Test during Operation of the 3.2.141 T Dv, PV
Device (Power-On Mode)
3.2.1.4.2 ESD, Remote Inputs/Outputs 3.2.1.4.2 T Dv, PV
3.21.4.3 ESD, Handling of Devices 3.21.4.3 T DV, PV
5 Provisions for Shipping bC Direct Current
Not applicable. DUT Device under Test
DvD Digital Versatile Disc
6 Notes EMC Electromagnetic Compatibility
6.1 Glossary. Not applicable. ESD Electrostatic Discharge
6.2 Acronyms, Abbreviations and Symbols. GM General Motors
GMW General Motors Worldwide
AV Average GPS Global Positioning System
CAN Controller Area Network HVAC Heating Ventilation and Air
CBCI Common Mode Bulk Current Injection Conditioning
cD Compact Disc 11O line: Input/Output line
CE Conducted Transient Emissions IEC Internghopal Electrotechnical
Commission
cl Conducted Transient Immunity ISO International Organization for
CTS Component Technical Specification Standardization
DBCI Differential Mode Bulk Current ITDC International Technical Development

Injection

Center
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LISN
LW
Pk+
PWM
RBW
RMS
SAE
SSTS
VCR& TV
VCRI
VHF
VTS

Line Impedance Simulation Network
Long Wave

Positive Peak

Pulse Width Modulated

Resolution Bandwidth

Root Mean Square

Society of Automotive Engineers
Subsystem Technical Specification
Video Cassette Recorder & Television
Validation Cross Reference Index
Very High Frequency

Vehicle Technical Specification

7 Additional Paragraphs
Not applicable.

8 Coding

System

This specification shall be referenced in other docu-
ments, drawings, VTS, CTS, etc. as follows:

GMW3097
Where
GMW
3097

Example:

Validation Area (GM Worldwide)
Sequential number

Class: General Specification
Type: All Vehicle

Category: Electrical Architecture

“Requirements to GMW3097”

9 Release and Revisions

9.1 Release. This specification was first approved in
APR 1999.

It has been prepared by the GM Global EMC Commit-

tee.

9.2 Revisions.

Rev. Date Description (Org.)

A | APR 1999 [New, was also called "revision 1"
(ITDC)

B | MAR 2000 | Editorial, was also called "revision
1" (GMNA)

C | OCT 2000 | Reworked, was also called "revi-
sion 2" (ITDC)

D |[AUG 2001 |Reworked, is also called “revi-
sion 3". Changes against revi-

sion October 2000 (revision 2):
Radiated Emissions: GPS and
SDARS requirements changed,
Requirements for non-spark gen-
erated noise sources added in
test with artificial network. Ra-
diated Immunity: List of Level 1
deviations changed, Reverbera-
tion Mode Tuning added, BCI re-
quirements changed. Conducted
Immunity: Pulse 2a changed,
pulses 6, 7b and 8 eliminated.
Electrostatic Discharge: Require-
ments for components located in
the trunk changed, Handling re-
quirements changed, Packaging
recommendations eliminated. All
paragraphs: Editorial changes
and clarifications (ITDC)
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