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1 SUMMARY OF TESTING

This product was tested and complied according to following specification

Standards: UNECE regulation 10.4 Uniform provisions concerning the approval of vehicles with regard to

electroma gnetic com patibi lity.

Test ltem Test Specification Test Method Result

Radiated Emission
UNECE regulation 10.4

Clause 6.5.2
CISPR 25:2002 (Ed.2.0) PASS

lmmunity Testing

(Free Field)

UNECE regulation 10.4

Clause 6.7.2
tso 11452-2 PASS

lmmunity Testing

(BCr)

UNECE regulation 10.4

Clause 6.7.2
rso 11452-4 PASS

Transient Voltage immunity Test
UNECE regulation 10.4

Clbuse 6.8.1
tso 7637-2 PASS

Transient Emission Test
UNECE regulation 10.4

Clause 6.9.1
rso 7637-2 PASS

Note: -

The tests arc m& in tE AelA m. O | 0, At ffi by TS tu. TLe2 (fnnm)
Thislestreportistestresuhs'romtheEUTonly,nottheproduct'squa|itycertifcate.|tshal|notbereproducedexceptinf||withoutthewritten

PTEC-02{3{13

PIEC Buikfng, King Mongkut's In-slitrrte ofTednology Ladkr$ang, ChabngNcu|g Road, Ladkrabang, Bangkok, Thailand 10520
Ter- +6e273$2190, Fax +6G273$2199, lu€bcite w.ptecor.th
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2 TEST PLAN AND DEVIATIONS FROM STANDARD

2.1 Test Plan

2.2 Deviations from standard

Tlte les|s are m* in tEAelA ff. 010, AtM by TS m. Tlq2lfnnAm)
-Thistestiepo]tistestresultsfromtheEUTonly.nottheprodUct'squa|itycertmcate.llsha||no|berep|oduc€de

No. Test ltem Input Voltage Mode Test Port Test Specification

1 Radiated Emission 13.5 Vdc A Enclosure
UNECE regulation 10.4

Clause 6.5.2

Z
lmmunity Testing

(Free Field)
13.5 Vdc A Enclosure

UNECE regulation 10.4

Clause 6.7.2

lmmunity Testing

(BCr)
13.5 Vdc A Enclosure

I

UNECE regulation 10.4

Clause 6.7.2

Transient Voltage

immunibT Test
13.5 Vdc A DC

UNECE regulation '10.4

Clause 6.8.1

Transient Emission Test 13.5 Vdc A DC
UNECE regulation 10.4

Clause 6.9.1

PTEC-02{3{13

PTEC Building. Kmg Mooglrut's Institute of Tecfnobgy Ladlsabar|g. Chabngkrung Road. Ladkrabarg, Bangkok, Thailand 10520
Td. {€G2739219O. Fd +6627392199. rebsite w.p{eq-th

REV.17l25-09.13
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3 TEST CONDITIONS

3.1 Operation Mode

A: Normal Mode.

3.2 Uncertainty Application

3.2.1 Uncertainty application according to CISPR 164-2:2003 for Conducted Emission, Radiated

Disturbance and Disturbance Power Testing.

Compliance or Non-Compliance with a disturbance limit was determined in the following manner

lf Unois /ess than or equal to U,*,in table 1, then:

- Compliance is deemed to occur if no measured disturbance exceeds the disturbance limit.

- Non-Comoliance is deemed to occur if anv measured disturbance exceeds the disturbance

timit.

lf U* is greater than U"*, in table 1 , then:

- Compliance is deemed to occur if no measured disturbance, increased by

( U,uo- U".oJ, exceeds the disturbance limit.

- Non-Compliance is deemed to occur if any measured disturbance, increased by

( Ur"o-Uci"oJ, exceeds the disturbance limit.

The tests are made in tte AeLA m 0t0, AutM by TS nr. TL4O2 (Finbd)
ThistestreportistestresU|tsfromtheEUTon|y.nottheproduct'squa|itydmcate.

PTEC Building. King Mongkd s Institute of Technology Ladkrabang. Chalmqkrung RGd. Ladkrabang. Bangkok. Thailand 10520
Tel. +6G2739219O. Fax +66-27392199. rebsite w,Dtec,or.th

Table 1 - Values of U"i"o,

Abbreviation Testing system Frequency range U,"o Ucispr UraO- Ucispr

\,tr Conducted Emission 9 kHz - 150 kHz 2.88 4.00 1.12

Conducted Emission 150 kHz - 30 MHz 3.49 3.60 -0.11

RE Radiated Disturbance 30 MHz - 1000 MHz 4.69 5.20 -0.51

PE Disturbance Power 30 MHz - 300 MHz 2.33 4.50 -2.17

PTEC-02-03{13 REV. t7l25-09-1 3
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3.2.2 Uncertainty Application

Pass

Case A

according to LAB 34

Unjudged in

Case B

Edition 1 (Figure 1) for other testing system.

Unjudged in Fail

Case

Ta
I

t_I---rT
It
l-

The measured result is

within the limit, even

when extended by the

uncertainty interval. The

product therefore

complies with the

specification.

a

I
= measured result

= uncertainty interval

?
l_

The measured result is

below the upper limit,

but by a margin less

than half of the

uncertainty interval; it is

therefore not possible to

state compliance based

on the 95% level of

confidence. However,

the result indicates that

compliance is more

probable than non-

compliance.

The measured result is

above the upper limit,

but by a margin less

than half of the

uncertainty interval; it is

therefore not possible to

state non-compliance

based on the 95% level

of confidence. However,

the result indicates that

non-compliance is more

probable than

compliance.

The measured result is

beyond the upper limit,

even when extended

downwards by half of

the uncertainty interval.

The product therefore

does not comply with the

specification.

3.2.3 Uncertainty Application for immunity testing.

Uncertainty of each test systems are applied for compliance with related standard according to

LAB 34 Edition 1 (Figure 3)

We have at least 95 % Required Test level to apply which gives

a 95 7o confidence that

specified level has been

achieved is the standard

uncertainty multiplied by a

factor k=1.64.

lmmunityThis is the estimated

uncertainty of our

confidence that the

actual applied level is

In this range but only

a 50 % confidence that

the required level has

been reached.

applied level.

lmmunity

Test level

fhe 1elsts are made in ttpAeIA nr. 010, AutM by TS nr. TL42 (Finbd)
Thistestreporlistestresu|tsfromtheEUTon|y.nottheprodUct'squa|itycerticate'

PTEC Building. King Mongkut s lnstituteotTechnology Ladkrabang, Chalongkrung Rcd. Ladkrabang. Bangkok. Thailand 10520
Tel. +66-27392190. Fax +66-273$2199, website w.otec.or.th

Frequency

PTEC-02-03-013 REV. 1 7/25-09-1 3
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3.3 Equipment Classifications

Electronic Modules

3.4 Protection Classifications

3.$ Perbrmance Criteria of Test Specification

This element describes the operation status of a device during and after exposure to an electromagnetic

environment.

- Class A: all functions of a device or system perform as designed during and after exposure to a

disturbance.

- Class B: all functions of a device or system perform as designed during exposure; however, one or

more of them may go beyond the specified tolerance. All functions return automatically to within normal

limits after exposure is removed. Memory functions shall remain class A.

- Class C; one or more functions of a device or system do not perform as designed during exposure but

return automatically to normal operation after exposure is removed.

- Class D: one or more functions of a device or system do not perform as designed during exposure and

do not relurn to normal operation until exposure is removed and the deviceisystem is reset by simple

"operation/use" action.

- Class E: one or more functions of a device or system do not perform as designed during and after

exposure and cannot be retumed to proper operation without repairing or replacing the device/system.

3.6 EUT Function Monitoring

The specific phenomena are monitored by LED Lighting.

Tlrc tes?s arc n* in tlp AdA rn OlQ Autprbcl by TS m. IL402 (Finbnd)
Thistestreportistestresu|tsfromthoEUTon|y,notthoprodud'.qua|itycertmcate.tistrat|noiberepuexcep

PTEC Buifting, King Mongkut's lnst'ttjte ofTecfrndogy Ladraba,tg, Chalongkn'|g Road, Ladkrabang, Eangkok. Theiland 10520
Td. +6G2739219O, Fa +6G27392199, rebsire ww-ptec.o..th

PTEC-02-03413 REV.17125-09-13
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4 TEST SYSTEM CONFIGUMTION

4.1 EUT Exercise Softrare

4.2 EUT Modifications

-

flp & ae n* h tle MA n OIQ AtM by TS n- rLlup (F rffi)
A

PIEC Btiftg, Khg Monghl's hslhle of Tectnobgy Ls.Hilg" Chslongln'|g Roaq ta*r*aqg, Bangkok. Thailand 1 0520
Td. +6S273121C), Fax +6F27S!21$1" w€t6lo www.piecor.tfl

PTEC{2-03{13 REV.17|25.09.13
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5 EUT DESCRIPTION

5.1 EUT Specification

Input Voltage 13.5 Vdc

Input CurrenUPower (ro R

Clocl</Oscillator

5.2 EUT Configuration

DCSrpdy

FIGURE 1 - EUT Configuration.

5.3 Peripherals Description

Diagram Description Trade Name Model Serial Number

The Ies'E are m* in tE AelA m. 010, AUM by TS m TL42 (Finland)
ThistestreportistestresU|ts'romtheEUTon|y.nottheproduct..qUa|itycertifte.

5.4 Cables Description

Ref Cable Type Shield
Length

(meters)
Ferrite Connector

Connection

Point 1

Connection

Point 2

DC Power line No IA No LJ\- EUT DC Supply

PTEC-02-03-013

PTEC BuiltCing. King Mongkut's l6ritrne of Tecfinology Ladkrabang. Chalongkrung Road. Ladk€bang. Bangkok. Thailand 10520
Tel. +6G273+2190. Fax +6&273S2199. rebsite ww-Dtec.or.rh

REV 17l25-09-13
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6 TEST SETUP AND RESULT

6.1 Test ltem: Radiated Emission

6.1.1 Test Setup

a Test Specification

See 1 and 2.1

o Test Equipment

Equipment Name Manufacture Model S/N Traceability Due date

EMlTest Receiver Rohde & Schwarz ESU26 1 00459 DKD 16-1 '1-15

Amplifier Sonoma 310 N 1 86897 NIMT 05-03-1 6

Bilog Antenna Schaffner CBL6141A 4146 UKAS 05-01-17

. Customer's Equipment

Equipment Name Manufacture Model S/N Traceability Du e date

. Test Uncertainty: t4.80 dB

. Test Location: MCDC Room (TRM-004)

a Test Environment

Temperature ('C) 25 Humidity (%) 56

o Test Setup Description

The requirements of CISPR 25, ALSE method was used for verification of the EUT performance

except where noted in this specification.
I

o The EUT and any electronic hardware in the Test Fixture were powered from an automotive

battery. The battery negative terminal shall be connected to the ground plane bench. The

battery was located on, or under the test beach.

o The total harness length shall be 1700 mm (+300/-0 mm). Location of the EUT and Test Fixture

require that the harness be bent. The harness bend radius was between 90 and 135 degree

.The harness was lie on an insulated support 50 mm above the ground plane

o lf the outer case of the EUT is metal and can be grounded when installed in the vehicle, the EUT

was mounted and electrically connected to the ground plane during the test. lf the EUT case is

not grounded in the vehicle, the EUT was placed on an insulated support 50mm above the

ground plane. The EUT was tested in both vertical and horizontal poladzations.

The tests are ma& in the AeLA nr 010, Autlwized by TS nr. TLe2 (Filnlancl)
Thistestreportisteslresu|tsfromtheEUTon|y'nottheproduct.squa|itynii€te.

PTEC Building, King Mongkut's Institute of Technology Ladkrabang, Chaktngkrung Road, Ladkrabang, Bangkok, Thailand 10520
Tel. +6&273$2 !90. Fax +66-2739-2199, website ww.otec.or.th

PTEC-02-03-013 REV. t7l25-09-13
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. Test Picture

FIGURE 2 - fhe test setup diagram for Radiated Emission.

| )-rI r -l--

Ground Plane
Slze:3000(
H€ighi:90o

FIGURE 3 - The test setup picture for Radiated Emission.

Tlp tes/s arc m* in tleAdA m 0lO, AttM W TS tr- ne (FiWta)
Thistes|reportistestresUtBkomtheEUTon|y'notthep]oduct'squa|.tycenifirte.Itsha|lnotbereptoducedexce9tinlUl|withoUtthewrienapprova|

PTEC Buikliu, King Itmgkrn's kEiinne of Tecfndogy Ladr$ang, ChabutuuE Roo4 t dcabang, Bangkok, Thailand 10520
Td. +os27312190, Fax +0S23$219!r, ucb6ile w.dec.or.rtl

PTEC{2-03{13 REV.17l25-09-13
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6.1.2 Test Result

Measurement Port Enclosure Ooeration Mode A (See 3.1)

Broadband

Test result for horizontal polarization.

Test result for vertical polarization.
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Note: This test result is more than 10 dB below the limit line, therefore QP and AV detectors were not performed.

The tests are ma& in the AeLA nr 010, Auttwbd by TS m fL4O2 (Finlarn)
Thistestrepoftistestresu|tsfromtheEUTon|y,nottheproduct.squa|ityceii6te.
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Note: This test result is more than 10 dB below the limit line. therefore QP and AV detectors were not performed.

PTEC-02-03-0't3

PTEC Building, King Mongkut's Instirute ofTechnology Ladkrabang, Chalongkrung Road, Ladkrabang, Bangkok, Thailand 10520
Tel. +6&27392190. Fax +6S2739-2199. rebsite ww.pte.or.th
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Measurement Port Enclosure Operation Mode A /Qoo ? 1\,r\vvvv.,/

Narrowband

Test result for horizontal polarization.

{I- L,:,_=5.1._Na:r:?ba:C:.

< 5! -ll €€_nar:,:v:rnC .

er---v.rq/a !t!
(-i llnel l!ci. l::, l: I

I

',i

Test result for vertical polarization.
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Measurement Result of QuasFPeak Detector
lfo. flcqucncy (P) Rcadlng c.t nrsulc Llnl'c llalgin Eclgbt Ang1c

QP OP QP

luEzl ldB(?vll t(E(t/ntI IrlB(Ith)I ta(fltlr)l ldBl tc[l t?l
1 4ll .512 V t6-E -21.t 25.7 {8.5 22.9 100.0 0.0
2 55.932 V 17,O -23.9 23.1 l3.t ZO,1 100.0 0.O
3 118.9?1 V 46.1 -19.9 26.2 {5.O 18,8 100.0 0.0
a 1a3.361 V +2.8 -20.9 22.3 46.3 za.O 100.0 0.O
5 58.971 H +6.4 -25.3 20.9 14.6 23.1 100.0 0.O
5 Ea.8a3 H 111.9 -20.1 2a.8 l2.A r8.0 100.s O.O
7 118.{76 H +6.3 -19.9 25.1 {5.O 18.5 100.0 0.O

Resu/f Pass

fhe /lests are ma& in the AelA nn OlO, Authqbd by TS nr. TLe2 (Finlarrd)

Tested by: MR. Poomares Pomsri

ThistestreportistestresU|tsfromtheEUTon|y.nottheproduc|.squa|itycerti'ite'

PTEC Building. King MdEkut's InstiMe of Tecfirology bdkrabang. Chalitngktung Road, Ladkrabang. Bangkok. Thailand 10520
Tel. +6G273+219O. Fax +6&273$2199. websate ww-9ls.tr.lh
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6.2 Test ltem: lmmunity Testing (Free Field)

6.2.1 Test Setup

. Test Specification

See .1 and 2.1

. Test Uncertainty: t 1.78 dB

o Test Location: MCDC Room (TRM-004)

. Test Environment

Temperature ('C) 25 Humidity (%) 65

The tests are m* in the AelA nr 010, Authqfued by TS m fL4O2 (Finbnd)
Thistestreportisiestresu|tsfromtheEUTon|y.nottheproduct'.qua|itycef€te'

PTEC Building, King Mongkut's Institute of Technology Ladkrabang, Chalongkrung Road, Ladkrabang, Bangkok, Thailand 10520
Tel. +6G273$2190. Fax +66-2739-2199, website ww.Dtec.or.th

. Test Equipment

Equipment Name Manufiacture Model S/N Traceability Due date

Power Meter Rohde & Schwarz NRVD 832839/021 N IN/T 21 11

Signal Generator Rohde & Schwarz SMYO2 830269/058 NIMT 20-11-15

Bilog Antenna 26MHz - 2GHz EMCO 31428 991 1 -1 454 NIST zJ-t t-tc

Power Amplifier Amplifier Research 250W1000 27380 NIST zJ-t t-t3

Power Amplifier Amplifier Research 60srG3 27562 NIST zJ- | l- t3

Power Amplifier Amolifier Research 250A250A 27450 NIST 23-1 1-15

o Customer's Equipment

Equipment Name Manufacture Model S/N Traceability Due date

PTEC-02-03-013 REV.1 7/25-09- 1 3
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. Test Setup Description

The EUT and any electronic hardware in Test Fixture were powered from a automotive battery

The battery negative terminal shall be connected to the ground plane bench. The battery may be

Located on, or under the test bench.

o For frequencies <1000 MHz, the field-generating antenna was positioned in front of the middle of

the harness (refer to ISO 1 1452-2). For frequencies above 1000 MHz, the antenna was moved 750

mm parallel to the front edge of the ground plane towards the EUT. The center of the antenna shall

be pointed directly at the EUT instead of the center of the wiring harness.

o The total harness length was 1700 mm (+300/-0 mm). Location of the EUT and Test Figure

requires that the harness be bent. The harness bend radius was between 90 and 135 degree. The

harness was lie on an insulated support 50 mm above the ground plane.

o lf the outer case of the EUT is metal and can be grounded when installed in the vehicle, the EUT

was mounted and electrically connected to the ground plane during the bench test, lf the EUT

case is not grounded in the vehicle, the EUT was placed on an insulated support 50 mm above the

ground plane. The EUT was tested in both vertical and horizontal polarizations.

TIE tes6 arc m* in dE Ad.A rn 010, AntM by TS m. TL42 (Fhbrrd)
Thistestreponistestresu|tsfromtheEUTonty'nottheprodud.sqUa|itycertifcate.|tsha||notb€rsproducedexceptin|U||withoUtthewrittenapprova|oft

Band
Frequency Range

(MHz)
Step ftequency (MHz) Level(V/m) Modulation

1 80-200 5 30 cw. AM 80%

2 200-400 10 30 cw. AM 80%

3 400-800 20 30 cw. AM 80%

4 800-1 000 20 30 CW, PM 577,4600 pS

5 1 000-2000 40 30 CW, PM 577,4600 rrS

PTEC-02-03413

PTEC Buildinq. King Mongftut's Instilure d Tectrnology Ladkrabang, CtEbngkrung Road, Ladkrabar!. Bangkok. Thailand 1 0520
Iel. +0S27392190, Fax +6,G27392199, website ww.ptec.or.th
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. Test Picture

Ground Phne

Height9O0

The setup diagramFIGURE 4 for Free Field.

FIGURE 5 - The test setup picture Free Field.

Tle tesits are m* in tle AelA rn 0/4 Autlwizecl by TS tr. TL-@2 (Finbnd)

PTEC Building, King Mongkrn's Insthne of Technology Ladkrabang, Chalongkrung Ro€d, Ladkrabang, Bangkok, Thailand 1 O52O
Tel. +6G2739219O, Fax +6G27392199, rvebsite ww-Dtec.or.th
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Test Condition

Operation Mode A (See 3.1)

Test Level: 30 V/m Start Frequency: 80 MHz Stop Frequency: 200 MHz

Step Size: 5 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod. B0%

Step mode: Linear Dwelltime ? Qon Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 30 V/m Start Frequency: 200 MHz Stop Frequency: 400 MHz

Step Size: 10 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod,80%

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 30 Vim Start Frequency: 400 MHz Stop Frequency: 800 MHz

Step Size: 20 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod.80%

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 30 Vim Start Frequency: 800 MHz Stop Frequency: 1000 MHz

Step Size: 20 MHz Modulation Frequency: Modulation Type:
PM, with 577 pS,

period 4600 pS

Step mode: Linear Dwelltime ? Qon Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 30 Vlm Start Frequency: 1000 MHz Stop Frequency: 2000 MHz

Step Size: 40 MHz Modulation Frequency: Modulation Type:
PM, with 577 pS,

period 4600 pS

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

The tests arc m* in tle AdA rn 010, Auilrqizql fi TS nr- TLe2 (Finbrlcl)

PTEC Building. King Mmgkut's Instrue ofTectrnology Ladkrabang. Chalongkrung Road. Ladkrabarg. Bangkok, Thailand 10520
Tel. +6G27392 190. Fax +6G273$2199. websire ww.!,tec.tr.rh
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6.2.2 Test Result

Note: "-" : Not Test "NORM" : Normal "AB" :Abnormal

Phenomena Observed/Comments

Resu/f; Pass Tested by: MR. Poomares pomsri

Tt e teszs. arc m& in tlpAelA rn OlQ AutM by TS nr. 7Le2 (Finbrn)
-

PTEC Building, King Mongkuts lnslitute of Technology Ladkrabang, Chalongkrung Roed, Ladkrabang, Bangkok, Thailand 'l 0520
Tel. +6G273$2190, Fax +66-273S2199, u,ebsite ww.ptec.or.th

Frequency Polarity Result

80-200 MHz Vertical NORM

200-400 MHz Vertical NORM

400-800 MHz
Vertical NORM

Horizontal NORM

800-1000 MHz
Vertical NORM

Horizontal NORM

1000-2000 MHz
Vertical NORM

Horizontal NORM

PTEC-02-03{13 . REV.17125-09-13
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D

6.3 Test ltem: lmmunity Testing (Bulk current injection: BCI)

6.3.1 Test Setup

. Test Specification

See 1 and 2.'l

. Test Uncertainty: -

o Test Location: MCDC Room (TRM-004)

a Test Environment

Temperature ('C) 25 Humidity (%)

Ttc ta;F are m* in tE AetA m. 010, AttM Q TS m. TL42 (Fhbnd)

PTEC Bui|ding. Kirq Mongkut-s hsrihne of Techrplogy Ladkrabang. Chalongkrung Road. Ladk€bang. Bangkok. Thailand 1 0520
Tel. +6&27392190. Fax +6G27392199, rebsire m-Dtec.tr.ttl

. Test Equipment

Equipment Name Manufacture Model S/N Traceability Due date

Injection Probe FCC 120-9 A zvL NIMT 09-06-1 6

Power Meter Rohde & Schwarz NRVD 832839t021 NIMT 21 11

Signal Generator Rohde & Schwarz SMYO2 830269i058 NIMT 20-11-15

Power Amplifier Amplifier Research 250W1000 27380 NIST 23-11-15

Power Amplifier Amplifier Research 250A250A 27450 NIST 23-1 1-15

PTEC-02-03-0r3 REV. t7l25-09-13
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. Test Description

Use the calibrated injection probe method (substitution method) according to ISO 1 1452-4.

o Forward power used as reference parameter for calibration and during the actual test of the EUT.

o Use step frequencies listed and the modulation as specified in the test result.

o All frequency range testing was performed at fixed injection probe positions (150 mm)

o lf deviations are observed, the induced current was reduced until the EUT functions normally. Then

the induced current shall be increased until the deviation occurs. This level was reoorted as the

deviation threshold.

o The EUT operation mode(s) exercised during testing was conform to that delineated in the EMC

test plan.

o A monitor probe is sued it be used to adjust the RF current delineated in Table below.

The tests are ma& in the Ad-A nn 0lA Auhqized by TS nr_ TL4O2 (Finland)

PTEC Euilding, King Mongkut's Institute of Technology Ladkrabang. Chalongkrung Road, Ladkrabang, Bangkok, Thaitand 10520
Tel. +6G27392190, Fax +66-2739-2 199, websire ww.ptec.or.rh

Band
Frequency Range

(MHz)
Step frequency (MHz) Level(mA) Modulation

1 1-10 1 60 cw. AM 80%

2 1 0-200 5 60 cw. AM 80%

e 200-400 IU 60 cw, AM 80%

PTEC-02-03-013 REV.'17l25-09- 13
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. Test Picture

FIGURE 6 - The setup diagram for BCl.

TIe t&s are m* h tE ACA n 010, At M by TS rn ne (mpnA)
Thistestreponis|estresu|BfromtheEUTon|y'noltheproduct.squa|itycenifc8te.|tshal|notbereproduc€dexceptinfu||whhoutthewrien

FIGURE 7 - The test setup picture for BCl.

PTEC-02-03413

PTEC BuiftiT. King Md|ghn's lrEfijte of Tedmlogy t dkrabarq, ChabngkluE Road. La(krabarq, Bangkok. Thailand 10520
Td. +e&273$21$. Fax +6&Z/39219!t, rreb6r'rew,d*q.il1
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Test Condition

Operation Mode A (See 3.1)

Test Level: 60 mA Start Frequency: 1 MHz Stop Frequency: 100 MHz

Step Size: 1 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod,80%

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 60 mA Start Frequency: 10 MHz Stop Frequency: 200 MHz

Step Size: 5 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod.80%

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

Operation Mode A (See 3.1)

Test Level: 60 mA Start Frequency: 200 MHz Stop Frequency: 400 MHz

Step Size: 10 MHz Modulation Frequency: 1 KHz Modulation Type: AM mod,80%

Step mode: Linear Dwelltime 3 Sec Port: Enclosure

6.3.2 Test Result

Test port
Test

Level(mA)
Frequency (MHz)

Step frequency

(MHz)
Modulation Dwelltime Result

Control

Lrne
60 1-10

AM 80% with

l kHz
? Qon NORM

Control

Line
60 1 0-200 q

AM 80o/o with

l kHz
3 Sec, NORN/

Control

Line
bU 200-400 10

AM 80% with

l KHZ
3 Sec. NORM

Note: "-" : Not Test "NORM" : Normal "AB" :Abnormal

Phenomena Observed/Comments

Resu/f; Pass Tested by: Poomares Pomsri

The t&s arc m* h tte Ad.A r. OlO, AUM by TS rt- n4@ (fi*ta)

PTEC &*Ci!g. King MdEftut's hstit|ne of Technobqy bdhabang. Chdo{€l@ng Road Ladkrabang. Bangkok. Thailand 10520
Td. +6G27392190. Fax +6G273$2199. s,€bire M.otec.or tlr
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D ELECTRICAL AND ELECTRONIC PRODUCTS TESTING CENTER

National Science and Technotogy Devetopment Agency, Ministry of Science and Technology

REPORT No. 013 / 59-1 Page 23 of 36

6.4 Transient Voltage immunity Test (Along Supply Line Only)

6,4.1 Test Setup

. Test Setup Description

Transient voltage stipulated in 150-7637-2 and show in Table 2 shall be applied to a power supply

terminal of a EUT. The unit shall be free from malfunction during the test and suffice the characteristics and

performance stipulated in a relative part specification after the test. The EUT configurations for Transient

Voltage immunity testing are shown in FIGURE 8 and 9.

Table 2 Criteria of functional status testing

Test pulse number lmmunity test level

Functional status for systems

Related to immunity

related functions

Not related to immunity

related functions

1 ill D

2a ill B D

2b ill D

3al3b ill A D

ill B

(for ESA which must be

operational during

engine start phases)

(-

(for other ESAs)

D

fhe tests arc m* in tleAelA nx 010, AutM by TS m TL&2 (Finbnd)
Thistestreportistestresu|tsfromtheEUTon|y,nottheproduct.squa|ityce.t6te.

. Test Equipment

Equipment Name Manufacture Model S/N Due date

Fast Transient Generator TESEQ/Schaffner NSG5500/FT5530 1292t1353 03-02-1 6

Automotive Load Dumo Simulator TESEQ/Schaffner NSG5500/1D5550 1292t2031 03-02-1 6

Automotive Micro Transient Gen. TESEQ/Schaffner NSG5500/MT5511 1292t1364 03-02-1 6

Automotrve Function Generator TESEQ/Schaffner NSG5601/FG5620 133311317 03-02-1 6

Power Amplifier TESEQ/Schaffner PA 5740 I toz 03-02- 1 6

Automotive Switch/LISN TESEQ/Schaffner AES55O1 1264 03-02- 1 6

PTEC-02-03-01 3

pTEC Building. King Mmgkut s Institute of Technotogy Ladkrab€ng. Chalongkrung Road. Ladk€barE. Bangkok. Thailand 10520
Tel. +@27392190. Fd +6S273+2199. rebsite M.Dte.tr.th
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Test Type

Sequence Repetition

Pulse Voltage (Us)

Pulse Period (t1)

Rise Time (tr)

Output Resistance (Ri)

Pulse Width (td)

t2

Polarity/Coupling

1us

10 ohms

2ms

200ms

Negative Parallel

MT 5511 Pulse 1 ISO (Generic 2 and 6 ms transients)

Count 5000

Static

Stratic

-75V

.5 Secs

Battery Slate

Voltage

Current Limit

End of Test Voltage

Under Program Control

13.5 V

10A

13.5 V

The tesls ate m* in the AelA nn 010, AutM by TS rr. n1n2 6iinbrn)

PTEC Bui6ing, Khg Moflgt(n's Insdnne ofTectuology Ladkrabang, Chatcngkrung Road, Lafirabang, Sangkok, Thailand 10520
Td. +6G2739219O, Fax +6G27392199, yvebsile w.ptec.tr.th
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Test Type

Sequence Repetition

Pulse Voltrage (Us)

Pulse Period (t1)

Rise Time (tr)

Output Resistance (Ri)

Pulse Width (td)

Q.

Polarity/Coupling

MT 5511 Pulse 2 (Generic 50 us transients)

Count 5000

Static

Static

1us

2 ohms

50 us

Not Applicable

Positive Serial

37V

.5 Secs

Battery State

Voltage

Current Limit

End of Test Voltage

On

13.5 V

10A

13.5 V

Tl,e t& are m* h ilE AdA tt 010, AtM by TS r- nAE (figq
ThistestreportistestresUllslromtheEUTonly,nor$eprducr'squa|itycenifcate.ltsha||notberepmducedexceptin'u||withoutthewritten

PTEC Buiktrrg, King Mongkn's kLsttlteof Tecfrtoaogy LadGbaB, Ctralongfnng Roa4 La*rabarB, Bangkok. Thailand 10520
Td, +€F2739219O. Fa +6G27392199, rrebsate m.deetr.th
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Test Type

Sequence Repetition

NSG 5600 Pulse 28 ( SW )

Count 10

Ua

Us

13.5 V

10v

tf

t6

tr

td

e.

t1

1mS

1mS

1mS

200 mS

.51 S

5S

Resistance 0 ohms

Cunent Limit

End of Test Voltage

10A

13.5 V

The t& are m& h tlp AelA rn Ol0, AUM by TS m ft4r2 (Finbrrd)

PTEC Euilding, King Morigkul's lnslitJte ofTechnology Ladkrabang, Chalongkrung Road, Ladkrabang, Bangkok, Thailand 10520
Tel. +6&27392190, Fax +6G2739.219O, u,eb6ire ww.prec.or.rh
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D

Test Type

Sequence Repetition

Pulse Voltage (Us)

Pulse Freq (1/t1)

Rise Time (tr)

Output Resistrance (Ri)

Pulse Width (td)

Burst Interval(tS)

Output Mode

FT 5530 Pulse 3A/B ( Burst)

Hours 1

Static

Static

5ns

50 ohms

100 ns

0.09 Seconds

NORMAL

-112V

10 kHz

Burst Duration (t4) 10 mS

Baftery State

Voltage

Current Limit

End of Test Voltage

On

13.5 V

104

13.5 V

Negative

TIE t€sf arc n * h tte tMA m OlO, AttM by TS rr. n4U (n*A)

PrEc Bdrd"s. |('e W "ffiffiffpJffi1ffi"Iffi, Baskok rhairand 10s20

PTEC-02-03{13 REV.17125-09-13
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Test Type

Sequence Repetition

Pulse Voltage (Us)

Pulse Freq (1/t1)

Rise Time (tr)

Output Resistance (Ri)

Pulse Width (td)

Burst Interval(tS)

Output Mode

FT 5530 Pulse 3tu8 ( Burst )

Hours 1

Static

Static

5ns

50 ohms

100 ns

0.09 Seconds

NORMAL

+75 V

10 kHz

Burst Duration (t4) 10 mS

Battery State

Voltage

Current Limit

End of Test Voltrage

On

13.5 V

10A

13.5 V

Polarity Positive

flp tesb arc m& in tlpAdA m 010, AUM by TS w. n1n2 (fanhnal
Thistestreportistestresu|tsfromtheEUTon|y'notthoproduct'squa|ityc€rti|icate.|tsha|lnotrepd

PTEC Building, King Morigkut's Insrtune ofTechnology Ladkrabang, Ch3longfiJung Road, Ladkrabang, Bangkok, Thaitand 10520
Tel. +6G273!L2190, Fax +6&273$2199, websire ww.Dtec.tr.rh
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Test Type

Sequence Repetition

Double Arb : Master -> NSG 5600 Pulse 4C ( SW )

Count 1

t-I
g
=Et ?

tuFcc{

TIe t# se n* h tle MA m OlO, AtM by T$ r. TLAP (pnena)
This|estreponisbstfesullsfrmtheEUTon|y'notthepfoduct'squa|itycertifcate.nsha||notboreprducedoaeptinfl|withoutthewrittenapprova|oft

PTEC42-03{13
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Tlp t& are m* in dE AelA ru 0lO, AutM by TS rr. fLqn (Finbncl)

PTEC Building, King Mmgkrn's lnsliurre ofTecfinology Ladkrabang, Chalongkrung Road, LadkrabarE, Bangkok, Thailand 10520
Td. +0&27392190, Fax +6G27392199, sreGfte m.ptecor-th
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. Test Picture
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FIGURE 8 - The test setup diagram for Transient

FIGURE 9 - The test setup picture.

Tlre tests arc m* in tlp AeIA m 0lO, AUM by TS rr. n402 (fnWra)
ThistestreportistestresU|ts'romtheEUTon|y'notthepIodud.sgualitycertifbate.|lsha||nolberep'oducedexceptinfu||thoUt

PTEC Building, King Mongkn's Insliule d Tecfrnbgy bdkrabano. Chalongfnrtg R@d, l"rdlcabang. Bangkok, Thailand 1 0520
Tel. r6G2739219O. Fax +6S273$2199. rebsile ww.ptec.or.th
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. Test Result

Test Environment

Temperature (oC) z4 Humidity (7o) 55

Note: "-" : Not Test "NORM": Normal "AB" :Abnormal

- Resulf; Pass Tested by: MR. Poomares Pomsri

The tests are m* in the AelA m. 0lO, AuM by TS m. fL42 (Finbnd)
Thistestreporlis!es|resU|tsfromtheEUTon|y'nottieprduct'squa|ityce.tifcate.|tsha|lnotberep.od

pTEC Buikling, King Msrgku's lnstitrte of Tectmology La('(*ang, Chalonglqmg Road, LadGbang. Bangkok. Thailand 10520
Td. +e&27392190, Fax +6e2739219!r, u,eb6iteww.ptec.or.th

Test Pulses Test Level(V) Test time Test Result Phenomena observed/Comments

1 -7q 5000Pulses NORM

2a +37 5000Pulses NORM

2b +10 l0Pulses NORM

3a 112 th NORM

JO +75 th NORM

4 -6 l Pulses NORM

PTEC-O2-03{13 REV.17125-09-13
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6.5 Transient Emission Test

6.5.1 Test Setup

. Test Setup Description

Transient emission test shall be measured by the method designated in I50-7637-2 and all the values

shown in Table 3 shall be sufficed. In an event if the positive and negative amplitude cannot be sufficed due to

a problem in design, an evaluation standard should be determined by a negotiation among the parties

concerned. The EUT configurations for transient emission test are shown in FIGUREl0 and 1 1

Table 3 Maximum pulse amplitude for transient emission

The tests are made in the AelA nr 010, Autlorized by TS nr TL42 (Finbd)
ThistestreporlistestresU|tsfromtheEUTon|y,nottheproduct.squa|itynri€te.

. Test Equipment

Equipment Name Manufacture Model S/N Due date

Fast Transient Generator TESEQ/Schaffner NSG5500/FT5530 1292t1353 03-02-1 6

Automotive Load Dumo Simulator TESEQ/Schaffner NSG5500/1D5550 1292t2031 03-02-1 6

Automotrve Micro Transient Gen. TESEQ/Schaffner NSG5500/MT551 1 1292t1364 03-02- 16

Automotive Function Generator TESEQ/Schaffner NSG5601/FG5620 1333t1317 03-02- 16

Power Amplifier TESEQ/Schaffner PA 5740 I tot 03-02-1 6

Automotive Switch/LISN TESEQ/Schaffner AES55O1 1264 03-02-1 6

Oscilloscope YOKOGAWA DL7440 27D929934H 03-02- 1 6

Polarity of pulse amplitude
Maximum allowed pulse amplitude

Vehicles with 12 V systems Vehicles with 24 V systems

Positive +75 +'150

Negative -1 00 -450

PTEC-02-03-01 3

PTEC Building, King Mongkut's Institute ofTechnology Ladkrabang, Chalongkrung Road, Ladkrabang, Bangkok, Thailand 10520
Tel. +6G273$2190. Fax +66-2739-2199. website ww.otec.or.th
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7

200 t50

. Test Picture

Slow Pulses

The tests are m* in the AeLA nn 010, Autlwbd by TS nr TL402 (Finland)

PTEC Building. King Mongkut's Insitute ofTshnology Ladkrabang, Chalongkrung Road. Ladkrabang, Bangkok, Thailand 10520
Tel. +66-273$2190. Fax +66-27392199. rebsite w.otec.or.th

Ground connectton; lenEh < t00 mm

DUT (source of translent)

PTEC-02-03-013 REV.1 7/25-09- t 3
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Fast Pulses

Groun(t oomcd*rn; bngdr < 1fi) mm

FIGURE 10 - The test setup diagram for Transient emission test.

The tests arc mde in the AeLA m 0lO, Authuizal by TS nr. TL..O02 (Finland)
ThistestreportistestresU|tsfromtheEUTon|y,notlheproduct.sq
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FIGURE 11 - The test setup picture.

. Test Result

Test Environment

Temperature (oC) 24 Humidity (7o) 55

(Slow Pulses)

Items Limits Result

Positive Amplitude +75 V +9.3 V

Negative Amplitude 100 v +6.9 V

(Fast Pulses)

Items Limits Result

Positive Amolitude +75 V +15.7 V

Negative Amplitude -100 v +2.3 Y

Phenomena Observed/Comments

Pass Tested by: MR. Poomares Pomsri

End of Report
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