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Thai Automotive Industry Situation

Source from OICA
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aunsadtunstilu AEC ?

AEC 2015

Source from OICA
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Automotive vehicle

2 big problems in automotive product in future

§ standards meet parts
§ repairing / spare parts
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Why EMC is important?
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Mobile Communication
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When devices shall be tested?
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Automotive Testing
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Product Development Cycles
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EMC Standards in Automotive Industry

International Bodies

ISO
IEC /CISPR

No so difficult Much more
complicated

Regional Requirement '

2004/104/EC (e-mark)
SAE (SAE J1113-11, SAE J1113-12)

JASO
GB/T
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Automotive EMC

Motivation

L Global USA Europe China Japan
Manufacturer
MB. TL
. IsO
GMW, i SAE 20047104/ GB... JASO
CISPR EEC

B21, etc.
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Automotive EMC
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Automotive EMC

EMS Manufacturer Requirements for ESA’s

Requirements Antenna:

Requirements BCI:

Manufacturer | Specification 0.2 10 3.2 GHz 0.01 to 400 MHz (**)
Audi TL 821 66 2003-03 80 Vim 200 mA
BMW GS9502 (2001) 100 VW/m 100 mA
Daimler Chrysler AV EMV 99 300 Vim /-
35-50dBm reduced.
Daimler Chrysler MEBMN 10284-2 270 V/im P-fwd reduced by the
transfer-loss of the clampl
Daimler Chirysler DC 10614 200 Wim 400 mA (CW)
FIAT 990110 200 Vim (Cw) 10 mA — 300 mA (CW)
ES_XWTT- 100V/m 400 - 800 MHz (CW AMB0%)
FORD 1AITEAC TOVI/M 0.8 - 2 GHz (pulsad) 1,5 mA — 200 mA
600V/m (") 1,2.14+2 7.3 16Hz
100%im 0.4 - 1 GHz (CW AM 80%)
GM GM 3097 12/03 70V/m 0.8 — 2 GHz (pulsed) 1,5 mA — 200 mA
600%/m (*) from 1,15 to 1 45GH=z
: 200%im 0,21to 1 GHz
FPorsche EMC requirements 150 Vim 110 18 GHz -/~
PSA B 217110 47/99 200 Wim 300 mA envelope
Renault 36-00-808 G 200 Wim max. 200 mA rms
Volvo Type specification: up to 1000 V/m -/~

(*) Distance (Antenna to ESA) min. 50 cm (peak V/m)

(**) with min. 3dB Attenuator to reduce the mismatch
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Automotive EMC

Automotive EMC

-~ \

Immunity Emission

L gl AN

anductej Conducted

Conducted Voltage

Continuous
Transua-nt Fluctuation Transient

Magnetic

Many test cases
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Conducted Emission Testing

§ SAE J1113
§CISPR 12
§ Car directive2004/104/EC(e-mark)
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Radiated Emission

§ Car directive 2004/104/EC(e-mark)
§ SAE J551
§ CISPR12
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Radiated Immunity Testing(parts)

§ CISPR25
§ 2004/140/EC(e-mark)
§ 1SO 11452-2
§ SAE J1113
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Radiated Immunity Testing(Vehicle)

§ CISPR25

§ 1SO 11451-2

§ Car directive 2004/140/EC(e-mark)
§ SAE J551
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Radiated Immunity Testing(Vehicle)

§ CISPR25

§ 1SO 11451-2

§ Car directive 2004/140/EC(e-mark)
§ SAE J551
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Immunity Testing (TEM cell)

§ 1SO 11452-3

§ CISPR 25

§ Car directive 2004/104/EC
§ SAE J1113
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Immunity Testing (BCI)

§ 1SO 11452-4
§ CISPR25
§ SAE J1113
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Immunity Testing (Strip line)

§ 1SO 11452-5
§ CISPR25
§ SAE J1113
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Immunity Testing (ESD)

§ 1SO 10605/9
§ 1SO 10605 Annex F
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Emissions Relay or Electronic Switch?
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Transient Emission System : ISO 7637
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ISO 7637-2 Emissions

Test Layout
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ISO 7637-2 Emissions

Test Layout
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Typical Measurement Result
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Manufacturer EMC Standards Tests

Nissan
28401NDS02
EQ/IC 04 : Resistance to power supply micro-interruptions

Siemens VDO
Fuel Pump Transient test for IPC
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Pulse Generation System

e ISO 7637-2
« ISO 7637-3
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Test Purpose of ISO 7637-2 : Transients

Test Pulse 1

© NSTDA 2012
www.nstda.or.th


http://www.nstda/

Test Purpose of ISO 7637-2 :Transients

Test Pulse 1 Variant
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 2a
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 2a Variant
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 2b

generator

© NSTDA 2012
www.nstda.or.th


http://www.nstda/

Test Purpose of ISO 7637-2 :Transients

Test Pulse 3a/3b
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 3a/3b Variant
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 4

Mot Searptor
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 4 Variant

uv)

i | Number U (V) | U V) | Us (V) 1 (M8) 1a (ms)
& 12v| 10 12 | 71 | &8 5 2,000
® 12v| 1w | w2 | e | 7 <ss | 1000
4 2V w0 | 24 | w | 1 <10 | 3000
4 a2V 10 B | 18 | 18 510 2000

I_I'-&mmlngﬂwlﬁmmawﬁes:t;- 15 ma, § = 50 ms ty=100ms, Ri=0100020

Volkswagen
TL 82066 Pulse 4/4b
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 5a/5b
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 5a/5b variant
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Test Purpose of ISO 7637-2 :Transients

Test Pulse 5a/5b
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Conducted Immunity Tests Summary
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Further Information

For Further information

-please refer to:

SEMC Testing :Brochure

S§Products Safety Testing :Brochure
§Calibration :Brochure

8Solar Cell Testing :Brochure

§Site Survey :Brochure

SRFID Testing :Brochure

§Telecom Testing :Brochure
§Training / R&D :Brochure

_ §Consultancy :Brochure
Website: WWW. ptec.or.th

Tel: 0-273 92195-98 Ext: 111
Fax:0-273 92199

*Energy Saving/ Efficiency Testing

Thank You Very Much

Email: sales@ptec.or.th
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