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Road vehicles — Component test methods for electrical
disturbances from narrowband radiated electromagnetic energy —
Part 10: Immunity to conducted disturbances in the extended

audio frequency range

1 Scope
This part of ISO 11452 specifies a conducted voltage test method and procedure for
determining the immunity of electronic components of passenger cars and commercial
vehicles, regardless of the propulsion system (e.g. spark-ignition engine, diesel
engine, electric motor). The method is applied to each individual device under test
(DUT) lead and is applicable to all power and output leads, as well as low frequency
analogue leads. The method is particularly useful in evaluating DUTs with acoustic
or visible display functions.
# G [E
AREEREHEEERA BT EANER > DA C E R E R G mEE (R KT -~ 5l
I -BHEE) 2/ FHEAMHENE THEMFRRE - AT EE M % %155
HE W ERMAERELSIR  PENEEELS % THAERENEEE
MIEEZ A B R R R A M -
The disturbances considered in this part of ISO 11452 are limited to continuous
narrowband electric voltage waveforms.
AEEREEZBHEREGHEHERKE -
2 Normative references
2.5 IR A
The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.
TNYVERERAE LRSI - A ARERE Y —E 5 - T 55 AR M & (RS
M E) -
ISO 11452-1, Road vehicles — Component test methods for electrical disturbances
from narrowband radiated electromagnetic energy — Part 1: General principles and
terminology
CNS 15207-1 E 5 H i — FE/ U Bt 8 2~ BEB M (FA L —F LB - AR
77 &
3 Terms and definitions
3. EE K OE #E

For the purposes of this document, the terms and definitions given in ISO 11452-1
(H 18]

Y

T ErpREREGA S [0 ]

HJ e A1 ERE A myf T H WHJ
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apply.
T EE R E R AR AR
4 Test conditions
4.5 B8R R 1
The applicable frequency range of the test method is 15 Hz to 250 kHz.
AR ERTTEE M Z MR EIE K 15 Hz~ 250 kHz -
The user of this part of ISO 11452 shall specify the test severity level or levels over

the frequency bands. Typical test levels are given for information purposes in Annex

A.
AIEAER & e B B E AR A 5 E e B A > M 7 SR BN I 8% A B E DLt 2
e

Standard test conditions are given in ISO 11452-1 for the following:
— test temperature;
— supply voltage;
— dwell time;
— test signal quality.
Unless otherwise specified, the tolerance on all parameters is = 10 %.
i CNS 15207-1 8 7 41~ A% 248 5l B IR 1 -
— BBRREE
— fLEE R
— BERE B
— dBERLHE -
PRIESINETE » FTAZ2 B ZEFal E R+ 10 % -
5 Test location
5.3 B 3%t

For the frequency range of this test, there are no special grounding or shielding

;,

requirements.
ERAABZHREGEE > kBN RREX -

6 Test apparatus

6. 35 B 5t A

6.1 General

6.1 i H|
The primary functional requirement is that the apparatus provide a source impedance
of less than 0,5 Q) from 15 Hz to 50 kHz and less than or equal to 2 Q from 50
kHz to 250 kHz at the signal source (i.e. at the output of the isolation transformer)
over the test frequency range. Annex B details a procedure for verifying the source
impedance of the test apparatus. The frequency range of the apparatus used for the
test shall meet the test plan frequency range requirements.
BT AE K By 5% 1 AT (£ B A 5 B O R G (B 15 9% R (B IR 8 BR 88 2 W o U ) 1R £
INFY 0.5Q (15 Hz~ 50 kHz) /N &Y 2Q (50 kHz~ 250 kHz) Z JRH $1 » M $% B 5%
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it B 5 S B S R PH BT 2 FR e o BB P M B R 2 O R S B e & ol B s 2 S R E
K -

NOTE 1 The upper frequency limit for the apparatus in 6.2.1, 6.2.2 and 6.2.3 can be
reduced in accordance with the user’s frequency range requirements.

% 1.6.2.1~6.2.2 K 6.2.3 7 3 52 bR 0] 46 ] & 0y 58 2 60 3] 22K fE (R -
NOTE 2 It is recognized that other types of apparatus can produce equivalent signals,
e.g. a power oscillator can replace the oscillator and amplifier, a power operational

amplifier can replace the amplifier and power supply, etc.

W% 2 HMEEZHRE HEgLELEMHEZER  FolEH  WhREBEESTE
REZGSRBRKRES  WRERFRAGIBERUARGERBERBESE -
The test apparatus consists of the following:

— an audio oscillator or signal generator,

— an extended range audio amplifier,

— an isolation transformer,

— a voltage measuring instrument,

— a current measuring instrument,

— a power supply, and

— a capacitor.
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6.2 Apparatus
%

6.2.1 Audio oscillator, 15 Hz to 250 kHz frequency range.

6.2.1 ZHESZS  HEEHEEH 15 Hz~ 250 kHz -

6.2.2 Audio power amplifier, 15 Hz to 250 kHz frequency range; 50 W output power
minimum with output impedance equal to or less than 2,0 Q (capable of
delivering 50 W into a 0,5 () resistive load connected across the specified

isolation transformer secondary).

6.2.2 FHIIRBAG > HAREE R 15 Hz~250 kHz © H/NEHIIRE 50 W Hig
HEFLE /N 2.0 Q (B LUEZE 50 W 845 7 be B 8 B 28 — M % =~ 0.5
Q& HEMEEHE)
The amplifier shall be capable of operating open circuit without damage.
JBUOK 25 W BT 7 B % b 4% 1 1 de iR B -

6.2.3 Isolation transformer, 15 Hz to 250 kHz frequency range; 4:1 impedance ratio;
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secondary as connected shall be capable of handling the total lead (supply plus
test signal) current flow without saturating the core.
6.2.3 (GBS > MHAREE S 15 Hz~250 kHz : JHHTLE R 4:1 0 @Y — RHIE &
Pz a8 54 (BR e BB (E 90 &R - B HEE Ragr -
NOTE It has been verified that at least one commercially available 30 Hz to 250

kHz transformer satisfies the extended frequency requirements of this part of ISO
11452.

% 2/ — A & B ERE T R 30 Hz~ 250 kHz - DU & A 1% 4 09 48
R i K -

6.2.4 Voltage measuring instrument, i.e. oscilloscope, a.c. voltmeter, or other suitable
high impedance meter.

6.2.4 BEREAMKLS > A/RKEG - WAER > NHMEH 2 SHEITE -

6.2.5 Current measuring instrument, i.e. negligible series impedance inducing probe
with appropriate magnitude capability.

6.2.5 B &N - BH 3 8 E A/ 5oy 208 S E BT 2 BKORE £ 8t -

NOTE A clip-on Hall effect probe is suitable.
W% e ERARERSEN -

6.2.6 The power supply defined in ISO 11452-1 shall be used for this test method.

6.2.6 CNS 15207-1 & 7 Z & J& fft JE 25 & FH 7 A 5l B U7 0% -

6.2.7 A 100 uF capacitor may be used (for lines other than power lines) to shunt the
source end of the isolation transformer to ground if difficulty is encountered in
obtaining sufficient test voltage.

EEHLVERG 2R E R > il fEH 100 nF BN HIFERG)MIEEEE RS Z
— R 1 M A
Verification shall be made that desired signals are not excessively disturbed by
the inclusion of the 100 uF capacitor.
JE 0 AT B i DA 58 P 7% 5 98 R #¢ 100 pF 48 0% + 4% -
7 Test set-up
7.3 B B
The test set-up is shown in Figure 1. A d.c. power amplifier that satisfies the source
impedance requirement of this part of ISO 11452 and can supply the power required
by the DUT may be substituted for the power amplifier and isolation transformer for
power supply lead testing.
AR ESRE 1 MEAEEZRERER Lo HEGFHEEMENRZER
MRS > TENRERGESI SRR P2 RBAE KRR -

=
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Figure 1 — Test set-up for measuring conducted immunity, 15 Hz to 250 kHz

| ARG EN AR E - 15 Hz~ 250 kHz

io oscillator

wire

connection to power supply or sensor or load

ground wire

capacitor (see 6.2.7)

current probe

device under test (DUT)

2
3
4
5
6 voltage measuring instrument
7
8
9

current measuring instrument

10 power amplifier

11 isolation transformer
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8 Test method
8. & by 7k
8.1 General

8.1

8.2
8.2

28 H|

For the frequency range of this test, the impedances seen by the signal, load and
power supply leads are generally known and can be treated as lumped constants. In
this test, a wide range audio voltage source is coupled through a transformer in
differential mode to each specified pin of the DUT. The signal source impedance

must be low in comparison to the impedance of the circuit being tested. Experience

has shown that a signal source impedance as defined in Clause 6 is adequate for

the test. The DUT should be connected such that it will operate in its normal
manner. Actual loads and sources should be used where appropriate or may be
simulated.

AR ZHERGEE > BER AEAEREESSIEMUNE N ZHTEE KEA
HAR By S5 48 5 8- A sl B 2 70 &6 & 5 40 3 B R AE i s AEBE T AME 2R
MEBZEREEEN  HEZT EREMETARRABREBSHEY  SEERE
6EiER L EHRIFHEMBERAN AR - FHEEANEE T AERREE BEA
BN B R JH B A B R AR -

Filters incorporated into DUTs may experience excessive and potentially damaging
current flow. To prevent this type of over stress in the DUT, a current probe is

included in the test set-up.

ZREESEZ N EETREE RS REEZIIEEER  HTHD G EE Z I
wmEET) > AR EPEEERES -

The impedance characteristics of the DUT line being tested may cause distortion to
the test signal. This complicates the use of an a.c. voltmeter. A method of

addressing this phenomenon is included in the test procedures.

i B 2 17 0 2 B 4R R PH B e M T RE S R BR (B B R H o BURE %
A ERE HIEBRERZEHE T EGENABRER S -

Test plan

o B 5t &

Prior to performing the tests, a test plan shall be generated which shall include:

N

DIICER - =g

— test set-up;
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W W

— frequency range;
— test frequencies or step sizes;
— DUT leads to be tested;
— DUT mode of operation;
— DUT acceptance criteria;
— test severity levels;
— DUT monitoring conditions;
— test report content.
MATH A EREARTELEL S THIEE ¢
— W@
— R
— sl R AN
— B EETIR
— FHEERER
— FROEE K E AL
— B

— FRAEE R RS
— ABEEANE -

Test procedure

BRI e
.1 Power supply voltage
1 EE R R

The system power supply voltage shall be set as specified in the test plan and

A

shall be measured at the DUT to account for voltage drop in the isolation
transformer secondary winding.
mBEREEERERA R ERE > WRFHEEREEN - DUEE B2 B
m R Z R -
NOTE The voltage drop across the transformer secondary can become significant
at higher currents.
% HRARERMS
.2 Audio oscillator
2 HHBEES

The audio oscillator shall be tuned through the required frequency range as

FERES R Z R RE S B -

&
e

specified in the test plan.

kAR ER CHBERFHARGERARE S HERE!
.3 Test signal injection
3 alBEEREA

The injected signal level shall be progressively increased toward the level

i

[={=}

Y

o

B

specified in the test plan.
JE i 0 R A SR AL Bl BRat EiEE 2 L% -
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Alternatively, the test signal may be held at a specified test level and, if an
effect on the DUT is detected, the test voltage reduced to determine the
threshold.
G —77 R ABRERERE —fSEARLUE EENFHGFNEEELEY
By FERERLIAEERE -
The lead current shall be simultaneously monitored to ensure that the injected
test current does not exceed a root mean square current, l.,,, of 1 A.
JEE R S S RERUERABEAERZHITRE()AEBRE 1 A-

8.3.4 DUT monitoring

8.3.4 FFHIFEE B
The DUT shall be monitored for malfunction, degradation of performance or
deviation of parameters beyond tolerances indicated in the apparatus
specification or the test plan.
FFHEEERER DRAEZOCANE S EH2H SR B RERE
B el bR at & 2 FF A= -

8.3.5 Test signal amplitude

8.3.5 &l Ba i3 5 K/h

Where the impedance of the DUT lead causes significant distortion of the test

i

signal, a suggested method of measuring the amplitude of the test signal is to
connect a 4 Q non-inductive load in place of the DUT lead. This will allow an
accurate reading to be taken in the substitute configuration.
EFAEESIHHEHNENABEREERAE  EHER4IQ I FERTEAHEHY
REMEESIGUEAXBER AN KERRESTELEFHEAE -

Do not change the signal generator or amplifier controls when:

— substituting the DUT lead in place of the 4 Q resistor when setting the level;

— substituting the 4 Q resistor in place of the DUT lead when determining the
threshold level.
DU 15 00 28 45 0 27) c B A5 9R B A o RO R 28 2 ¥ 4l
— WEMAER > L4 QBEHEBFNFHEESIKR
— FIEBRRAER > DG EESIREN4QEMH -
8.3.6 Test signal frequency and threshold level
8.3.6 &l B 13 5% HH R K i [R iz 48
The effects resulting from the injection of electromagnetic energy, the frequency
and the threshold level shall be recorded.
Bt EABHEEEN ZE - HERER A4
8.4 Test report
As required in the test plan, a test report shall be submitted detailing information
regarding the test apparatus, test set-up, systems tested, frequencies, power

levels, system interactions and any other relevant information regarding the test.

8.4 G ER WL
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Annex A
(informative)

Function performance status classification (FPSC)
by % A
(2%)
Ty gE M BB IR RE 73 4 (FPSC)

A.1 General
A1 [l
This annex gives examples of test severity levels which should be used in line with

the principle of function performance status classification (FPSC) described in

ISO 11452-1.
A eF R L ZH B CNS 15207-1 Fr it 2 o BE 14 BE AR & 43 4% (function performance
status classification > 455 & FPSC)JF H| — 2~ R EG B BE 7 #E & 1 -

A.2 Classification of test severity level
A2 5l B g B L 2R )8R
The suggested test severity levels are given in Table A.1.
gz AR ESRRE AL

Table A.1 — Example of test severity levels for conducted immunity test
Test severity levels Category 1 Category 2 Category 3
Volt peak to peak
Ly 3,0 3,0 3,0
L 30 3,0 3,0
Loy 0,50 1,0 3,0
Ly 0,15 0,50 1,0ab
3 The user may elect to reduce the frequency range to 30 Hz to 50 Hz for conducted noise simulation.
b L,; and L,; may best represent cross coupling conducted noise simulation.
® AL BB GRS 2 G 5 R S A
i R 1 2 3
Lyi 3.0 3.0 3.0
Lji 3.0 3.0 3.0
L, 0.50 1.0 3.0
L 0.15 0.50 1.0%°
CEE R BRI o (E A B o] B R R R HE £ 30 Hz~ 50 Hz -
® Lyi B Lo B By 85 2 58 7 R & 180 200 e G A5 458 o B 2 fir 2% -
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Annex B
(informative)

Verification procedure for source impedance
bff $% B
(27%)
R R =Y

The following procedure can be used to verify the signal source impedance at the

isolation transformer secondary terminals.

DU 12 R m] S B o B e 8 B 28 — R 4% I 2 5 98 IR FH BT -

a) Set a voltage level at the primary terminals and measure the open circuit secondary
voltage, V..

(a)a& & — KA %% i &6 R fir A& > & O — (A BH #% B BR Voc o

b) Connect a known non-inductive load, Ry , of 0,5 () value across the secondary and
measure the closedcircuit secondary voltage, Vcc. The resistance value shall be

known to at least two significant figures.
() KM — 0.5 QWIFBERMCH AR R NP KIEERE Vee» IR
DEM2EAKZEMEHRE -

c¢) The impedance, Z, expressed in (), shall be calculated according to Equation (B.1):

7 = RL(VOC _Vcc)

(B.1)
VCC
(OFEHTL 2 AL A Q - EIRAHX(B.)EHH -
Z:M (B.1)

Vee
d) Repeat the previous procedure at one frequency per decade from 15 Hz and 250 kHz
(including 15 Hz and 250 kHz).
(d)Jr 15 Hz~250 kHz(& 15 Hz } 250 kHz)fg +#E i — R EE L2 fF -
e) The measured impedance should be less than or equal to 0,5 () from 15 Hz to 50
kHz and less than or equal to 2 () from 50 kHz to 250 kHz.
()E M FEHTH 15 Hz~50 kHz ZH/NAER 0.5 QA 50 kHz~ 250 kHz ZH/NRAER 2 Q-

ISO 11452-10:2009 Road vehicles — Component test methods for electrical

disturbances from narrowband radiated electromagnetic energy —
Part 10: Immunity to conducted disturbances in the extended audio

frequency range
AT ERET C ABEES A T E-H 1000259,  FERLGE A T E-H 1000381, - K
H X% 27 1SO 11452-10:2009 3 Z 56 B 0E A 380 0F 78 00 &4 o0 4% Bt M
o REFPHEECRER > B ABER
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