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- Radiated emissionsol| 4] Stripline A1g ¥y &7}
- Annex E(normative) Rod antenna characterization
- The equivalent capacitance substitution method 2}
A(CISPR 1622 o]3)

- Amnex H(informative) Radiated emissions from
components/modules - Stripline method 37}

- Annex I(informative) Guidance for the determina-
tion of the noise floor of active vehicle antennas in
the AM and FM Range %7}

- Annex J(informative) Interference to mobile radio-

communication in the presence of impulsive noise

- Methods of judging degradation =7}

- Anmnex K(informative) Items Under Consideration
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E2 S 2 UAE AL 7)) AR Fage]
AEA R 7 2719 BEE 95 v
9 I GHzol A 25 GHz7HA] & 5] 91t

rhl = rulm
r°l'

2122 HOp! @ By 2=

71&9 28 ME [19 13 ol A5 9} 97

A9 £A%ke] 6 dB o) 2 Yol 2 FYL 7
ot 33E sgon TR s E29%
EgA BEsA #4284 A2 dx
Aol A2g § ARE Folle & RN Eg
 F A FEo] YT FAY ko] E WA
3= A2F S0l 47U ZEAEAY FEO
o E@A =AU ol wa} CISPR 35ﬂr°ﬂ/~1'—“- (18 2]
g 2ol A} A FE& A ¢3 &4
BE2A ARKE L3872 gt 2 "Deter-
mination of the appropriate limit level"(NB/BB discri-
mination)E AHH 827 "Determination of conformance
for all Frequency"2 W73l ko0& 1 GHz ©]3}Y
2L HAAN G FAFAE AL olo) WE )
84S BEeof ok ok gAY TV 2 1 GHz
st AHE7)71e dEte e Hax) et HFEA

i

N

SN

g:l_, |
(e

ut

o

i)

Measure the equipment under tes!
using the peak datestor

Mea6 urs the equipment under test
using the average detector with same
bandwidth as peak detectar data

Are the data
below the
narrowband
limit?

Is the difference
between peak and
average measure-
ments greater than
6d9?

No

namowband with quasi-peak
datactor,  requirad)

| Determinedto be I ‘ Determined to be broadband

Are the

broadband data
Blow the

broadband imit?
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7]1Z CISPR 25 2 & <F D3 ZHo] 2iiY
AANE FH0E 34 A veleEg AR5
o4 3@ E E D) 7o 2HEY E47)%
27 BANE ALEY 2SS TR 22t
& sheholel ke AARAG. 24 AueA 29
EY BEA71E AL E 7> Recommended Scan time
9 Resolution bandwidth7} Z-&=w 150 kHz~30
VR ECEREE EL ERERE DS E
A4S 913k Scan timed 100 myMHzolA 10
sMHzZ W7 #8383 ch

23 AulzA 24y AANE A48T A
recommended dwell time, step size & bandwidth7} &
5o} 150 kHz~30 Mz AR AIHE HFAE A}
23 AL Z2A 0 AFAL 95t dwell timeS 10

52

CE 1) XA AY: Scan rate T =4 g Z

Band® Peak detection | Quasi-peak detection
A 9kHz to
150 kilz Does not apply Does not apply
B 0.15 MHz
0 30 Miz 100 ms/MHz 200 s/MHz
C’Diglooo L msMHz or 20 sMHz
’ b
100 ms/MHz

NOTE: Certain signals(e. g. low repetition rate signals)
may require slower scan rates or multiple scans to ensure
that the maximun amplitude has been measured. For the
measurement of pure broadband emission with a scanning
receiver, frequency steps greater than the measurement
bandwidth are permitted, thus accelerating the measure-
ment of the emission spectrum.

* Band definition from CISPR 16-1.

® When 9 kHz bandwidth is used, the 100 ms/MHz value

shall be used.

Service/Frequecy B(r)(r)ad‘b;:;(j pzkak Narrowband peak
range (MHz) q(kHz)pe or average (kHz)

AM broadcast 9 9

0.15 to 30

FM broadcast

76 to 108 120 120

Mobile service 2

30 to 960 120 g

* In practice and in order to reduce the total sweep time
duration in the mobile service frequency bands, it is
allowed to perform the measurements with a bandwidth
of 120 kHz. If the result of the measurement with a 120
kHz bandwidth is lower than the narrowband limit
indicated in the test plan, then the test result is accepted.
The value of the measurement bandwidth used in these
frequency ranges shall be indicated in the test report.

msol A 50 ms2 W7 2 &3t thdwell time o]
2 g wzt 7t 2 7228k A F U
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Service/Frequency range Peak detector Quasi-peak detector Average detector

(MHz) RBW Scan time RBW Scan time RBW Scan time

AM broadcast  0.15 to 30 )

and mobile 9 kHz 10 s/MHz 9 kHz 200 s/MHz 9 kHz 10 s/MHz

services

FM broadcast 76 to 108

Mobile service 30 to 1,000

Ty pand Im st 0Kz | 100 meMHz | 120Kz | 20 SMHZ | 120 Kz | 100 myMHz

TV Band IV/V  470-890

DAB 174-245

DTTV 470-770 120 kHz | 100 ms//MHz |does not apply|does not apply| 120 kHz | 100 ms/MHz

Mobile service 1,000-2,500 120 kHz | 100 ms/MHz |does not apply|does not apply| 120 kHz | 100 ms/MHz

(B 3 2909 A F2vg

i- tect
Service/Frequency range Peak detector — Quasi-peak detec ]grw — Average detectoer =
.a B .2 4 PR i
(MHz) BW  (Step size fime W |Step size time BW  {Step size fime
AM broadcast 0.15 to 30
and mobile 9kHz| 5kHz | 50 ms 9kHz| 5 kHz ls 9kHz| 5kHz | 50 ms
services
FM broadcast 76 to 108
Mobile service 30 to 1,000
TV Band I 41-88
TV Band T0 174230 120 kHz | 50 kHz 5ms [120 kHz | 50 kHz ls 120 kHz | 50 kHz | 5 ms
TV Band N/V 470-890
DAB 174-245
DTTV 470770 120 Klz | 50 Kbz | 5 ms | 906 Not| does not | does not o, ypp by ppp | 5 g
apply | apply | apply
Mobile service 120 Ktz | 50 kiz 5 ms does not | does not | does not 120 kiiz | 50 kiz | 5 ms
1,000 to 2,500 apply | apply | apply

* For purely broadband disturbances, the maximum frequency step size may be increased up to a value not greater than

the RBW value.

NOTE: Dwell times are recommended which might be optimised(increased or decreased) depending of disturbance type(e.
g. ignition noise and network signals with average detector in AM band).

2-1-2-4 C|X|& TV(Digital Terrestrial Television) T#A

F7t

DTTV F3k4 Wi =(470 MHz~770 MHz)o] w3
%o Astged HAFgoZ 10 dB(HFAE= 20
dB)S AFAZ LR Hgo|n 7E} (9L 40
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A& 7detetinh

2126 7|Ef HEAL

- Chamber Validation 7F4317) 913} 70 MHz~
2,500 MHz 3 9ol A A8 F5A
FF %50 6 dB o] ZAor YA

- Stripline s AH&-3te} ALY W&o HE BIHE
AN AL | GHZMA AEL 87] Yetd &
7k gejol 2EYQIS FAstedof drt

5}
=1

- 50 & Stripline: 10 kHz~400 MHz

CH 4> CISPR 25 238] 7123

90 Q Stripline: 400 MHz~1,000 MHz
- Chamber §4-& #4337 $3td 70 MHz~
2,500 MHz 3} HYoA 549 S A

50l 6 dB o] dolojo ATHFFA| 45N @
¥l [EEE STD 1128-19982 283

ks

- X & Antenna®] factorZ ZAA3}7] 935l SAE

ARP 958.19] | m S H&3
- Annex Foll A %39} WA} A|9& 912 Chamber
Size§ W7o FFAS FER Fo| B

718 dadte] glonz A

Terminal disturbance voltage at receiver antenna terminal dB( V)

Service/Band” Fr(eﬁil;l; y Broadband continuous Broa((iiltl)ra:;inshon Narrowband
Quasi-peak| Peak |Quasi-peak| Peak Peak

Broadcast

LW 0.15 to 0.30 9 22 15 28 6
MW 0.53 to 2.0 6 19 15 28 0
SW 5910 6.2 6 19 6 19 0
VHF 7.6 to 108 6(15% 28 15 28 6
Mobile services

VHF 30 to 54 6(15%) 28 15 28 0
VHF 68 to 87 6(15% 28 15 28 0
VHF 142 to 175 6(159 28 15 28 0
UHF 380 to 512 6(15% 28 15 28 0
UHF 820 to 960 6(15 28 15 28 6

* Limit for ignition systems only.
® LW: Long Wave, MW: Medium Wave, SW: Short Wave(Amplitude Modulation: AM), VHF: Very High Frequency, UHF:
Ultra High Frequency(Frequency Modulation: FM).

NOTE 1. All broadband values listed in this table are valid for the bandwidths speciied in Table 3.

NOTE 2. Stereo signals may be more susceptible to disturbance than monaural signals in the FM broadcast band. This
thenomenon has been factored into the VHF (76 MHz to 108 MHz) limit.

NOTE 3. When possible it may be advisable to switch broadband only disturbance source off for the measurement of
narrowband disturbance.

NOTE: If an active antenna is used, the noise floor may increase. The additional noise floor depends on the type of antenna
and must be added to the limits in table 5. An relaxation of the limit because of the active antenna noise floor does

not guarantee compliance. Subsequent changes to the active antenna design may result in compliance. This topic
remains under study.
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{# 5> CISPR 25 3%9] 7|&3k
Terminal disturbance voltage at receiver antenna terminal dB( uV)
. ) Frequency :
Service / Band (M) Peak Quasi-peak Average
Continuous | Short duration | Continuous | Short duration

Broadcast
LW 0.15 to 0.30 22 28 9 15 6
MW 0.53 to 2.0 19 28 6 15 0
SW 59 t0 6.2 19 19 6 6 0
M 76 to 108 28 28 6(15% 15 6
TV Band I 4] to 88 15 15 - - 6
TV Band III 174 to 230 15 15 - - 6
DAB 171 to 245 10 - - - 6
TV Band IV/V 468 to 944 15 15 - - 6
DTTV 470 to 770 20° 2° - - 10
Mobile services
CB 26 to 28 28 28 6(15%) 15 0
VHF 30 to 54 28 28 615 15 0
VHF 68 to 87 28 28 6(15%) 15 0
VHF 137 to 138 28 28 6(15%) 15 0
VHF 142 to 175 28 28 6(15% 15 0
UHF 380 to 512 28 28 6(15% 15 0
RKE 300 - 330 10 10 . - 6
RKE 420 - 450 10 10 . - 6
UHF 820 to 960 28 28 6(15% 15 0
GPS L5 civil 1,166 to 1,186 20 - . - 0
DAB L band 1,447 to 1,494 10 - . - 0
GPS L1 civil 1,567 to 1,583 20 - . - 0
GSM 1800(PCN) 1,803 to 1,882 28 28 6 15 0
GSM 1900 1,850 to 1,990 28 28 6 15 0
3G 1,900 to 1,992 28 28 6 15 0
3G 2,010 to 2,025 28 28 6 15 0
3G 2,108 to 2,172 28 28 6 15 0
Bluetooth/802.11 2,400 to 2,500 30 - . - 26

* Limit for ignition system only.

*LW: Long Wave, MW: Medium Wave, SW: Short Wave (Amplitude Modulation: AM), VHF: Very High Frequency, UHF:
Ultra High Frequency(Frequency Modulation: FM), DAB: Digital Audio Broadcasting, TV: Television, DTTV: Digital
Terrestrial Television, RKE: Remote Keyless Entry, GPS: Global Positioning System: GSM: Global System Mobile, 3G:
Third Generation.

* TV only.

¢ This limit is less stringent than the analogue limit and should only be applied where analogue TV is no longer in use.

© Depending upon the modulation scheme this value may be relaxed to 40 dBuV.

NOTE: Stereo signals may be more susceptible to disturbance than monaural signals in the FM broadeast band.

This phenomenon has been factored into the VHF(76 MHz to 108 MHz) limit.
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Fo]Z A el g
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1) ZZ = (Amplification)

2) S/N H](Ratio Signal to Noise)

3) B]M& &3 (None lincarity effects)

HAINA A gA 9 EMC 8+ A2 71
o Sl AN S FAd wet FHEF A
g3l St E SIN vl 7] Hﬁﬂ FolR ZRoE
Aae oAk o volzt 278 AL 2 A
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79l Q7Agkel  Intermodulation Missing  Values
(IMV) %+ Extended Intermodulation Missing Values
EMV)E AEFOZ oFold 4

RE 52719 4HAB([T1E 7D 400 kHzo A
@ e BE 938 wat 92y g3og 9
3 FAHAZ THDANE 339 53 SR ol
Holy, o] "Fail" AAY LFE /HAH 2T

antenna voitage {[dBuV]
40

30

20

10|

0

Al

-10

20150k 300k 500k 1M 2M 3M4M 6M  10M  20M 30M 50M  110M

frequency [Hz}

(38 7] a2 39 oA

antenna voltage [dBuV]
4

3

2

1

b~ S5t
&MHMA

-10

750k 300k 500k 1M 2M 3M4M 6M 10M  20M30M 50M 110M
frequency [Hz}

(28 8] A3 HEY <A

58

RF ZZ719 dHA2(18 7= 3 MHzs 4
MHzo| A % 7)9] 9% 535 Rk Jawx
A 2EHZE T T)INE T 3t oE F
B 1 MZAAE BE 93E HolH, o] "Fail"
B 2 F/E A2

2-3 Intermodulation Missing Values(IMV) =73t

Intermodulation Missing ValuesIMV)] &AL o}
g} metme g Habol o] AAIH o} gt

- AMRHE AE AEE 50 Q dARAE VIEL
B dAEo ok ot AREUDY 98 & &
go] Aoy rol ) = Af, AP dud
2 BT, Qe B2 327} AR E o
of gk

-9 WY 1 2 Fo7E 2te F A9 AE
7F [8 9] 7o) QI7Hdth

- AM g 9] A4, 1. f1=500 kHzo} 7o) 99
2 A0 v & F3r FHAM o Q) A
2 - fll=4£=100 kHz7} S5 A= ojof &
o}

- FM 19 ¢ A$- 112 £1=77, 88, 97, 107 MHz2}
Zol g Ay v FAFTIHST FIHM
HhelA |2 - fi=41 MHz7} S5 23
Eojo} gt}

- TV B9 A%, 1 f1=56, 210, 410, 610, 810
MHz$} 7ol 92 Asa 2% F2 F34
FZHTV Bl A |2 - flil=4f=1 MHz7} 8| &
g ZAEojof i}

- Intermodulation Missing Values(IMV)2 &
A3z s 2 FH 4y N3
E&] zpolel oA Wi, ot of Fu}
7t gk

ox

ooy e

FIMV = {21 -2, 202 —f1, 2f1+£2, 202+f1},
(F373% B 9= 39
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<E 6> Intermodulation Missing Value(IMV)e] S TAFKHZ AW L HE A)

Maximal amplitude of signal sources requested for the tests .
P 3 Intermodulation
Service Frequency .RF-amphﬁer 1.nput . RF.-amp lfier outr?ut Missing Value(IMV)
(applicable to amplifiers with |  (applicable to amplifiers 3 order in dB
AGC) in dB( V) without AGC) in dB( V)
Broadcast
Lw 0.15 to 0.30 120 110 >50
MW 0.53 to 2.0 120 110 >50
SwW 59 to 6.2 120 110 >50
VHF 76 to 108 120 110 >60
TV Band I 41 - 88 120 110 >60
TV Band III 174 - 230 120 110 =60
DAB 171 - 245 Tbd Tbd Thd
TV Band IV/V | 468 - 944 120 110 >60
DTV 470 - 770 Tbd Thd Tbd
Mobile services
VHF 30 to 54 Tbd Tbd Tbd
VYHF 68 10 87 Tobd Thd Tbd
VHF 142 to 175 Tbd Thd Thd
UHF 380 to 512 Thd Tbd Tbd
RKE 300 - 330 Thd Tbd Thd
RKE 420 - 450 Tbd Tbd Thd
UHF 820 to 960 Tod Tbd Tbd
GPS L5 civil | 1,166 to 1,186 Tod Tod »
DAB L band | 1,447 to 1,494 Tbd Thd )
GPS Ll civil [ 1,567 to 1,583 Tbd Thd v
GSM 1,800(PCN) | 1,803 to 1,882 Thd Thd Tbd"
GSM 1,900 1,850 to 1,990 Tbd Tbd Tbd"
3G 1,900 to 1,992 Thd Tod Y
3G 2,010 to 2,025 Tbd Thd D
3G 2,108 to 2,172 Thbd Tbd D
SDARS 2,308 to 2,362 Tbd Tbd n
Bluetooth/802.11 | 2,400 to 2,500 Tbd Tbd Thd
Satellite tel 2,483 to 2,500 Thd Thd h

1)

No requirements because of the narrow band assigned to the radio service.

(]

AE F2 Bl g(GSM, GPS, etc)e] A,
S50 099 YAFOR Qs MV

ol BeA o

- Intermodulation Missing Values®] #H7le= &3

Receiver2] Detector == "RMS Low Distortion” 2}

HEZ Fasojop gt

LR

- 715 ¥ Intermodulation Missing Values= <& 1>
o HAE 2FAGES BE

WA 8 7] sl AbH Rk,
7] 60x40x20 cm)e) Abgo] AAH

3fojof gttt
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(B 7> Extended intermdulation missing value(EIMV)$] 2FAISHSAMIE L A2 Bl WAE)

Maximal amplitude of signal sources requested
- for the tests

Extended intermodulation

RF-amplifier input RF-amplifier output ussIng value(EIMY) n
. . . . . dB(out-of-band) in
Service Frequency (amplifiers with AGC) |(amplifier without AGC) dB( 2 V)(in-band)
in dB(xV) in dB(pV)
Broadcast
LW 0.15 10 030 120 110 Y
MW 0.53 to 2.0 120 110 g
SW 59 to 62 120 110 K
VHF 76 to 108 120 110 b
TV band 1 41-88 120 110 h
TV band I 174230 120 110 D
DAB 171-245 Thd Tbd D
TV band IV/V 468-944 120 110 )
DIV 470-770 Tbd Tbd D)
Mobile services
VHF 30 to 54 Thd Thd Tbd
VHF 68 to 87 Tbd Thd Thd
VHF 142 10 175 Tbd Tbd Tbd
UHF 380 to 512 Tbd Tbd Thd
RKE 300-330 Tbd Tbd Tbd
RKE 420-450 Thd Thd Tbd
UHF 820 to 960 Thd Tbd Thd
GPS LS5 civil 1,166 to 1,186 Thd Tbd 2
DAB L band 1,447 to 1,494 Tbd Thd 2
GPS L1 civil 1,567 to 1,583 Thbd Tbd 2
GSM 1800(PCN) 1,803 to 1,882 Tbd Tbd ?
GSM 1900 1,850 to 1,990 Thd Thd 2
3G 1,900 to 1,992 Thd Tbd 2
3G 2,010 to 2,025 Thd Tbd 2
3G 2,108 to 2,172 Thd Tbd 2
SDARS 2,308 to 2,362 Tbd Tbd 2
Bluetooth/802.11 2,400 to 2,500 Tbd Tbd Tbd
Satellite tel 2,483 to 2,500 Thd Tbd 2

" The 3rd order EIMV signal component within the investigated band shall be at least 6 dB below the corresponding limit
of CISPR 25. Table 5. (Average [imit) The 3" order EIMV shall be —40 dB or less below the fed signal strength at
frequencies, for which the antenna is not designed for.
? No requirements because of the narrow band assingned to the service.

60




BEBMESES $178 HIR 20065 17

(B 8 3tEY 459 2SS FF C BAE)

Maximal amplitude of signal sources requested
for the tests Limit for the 3rd
RF-amplifier RF-amplifier hal:‘:}ll‘i’ni‘t:hc";np‘:ln?m
. input(application to output(application to within the band 1n
Service Frequency amplljiﬁf:r:pwith AGC)]) altgpli(ﬁzfs without dB( V)
in dB( V) AGC)" in dB(xV)

Broadcast

LW 0.15 to 0.30 120 110 2
MW 0.53 to 2.0 120 110 2
SW 59 to 6.2 120 110 2
VHF 76 to 108 120 110 ?
TV band 41-88 120 110 2
TV band 10 174-230 120 110 2
DAB 171-245 Tbd Thd 2
TV band IV/V 468 -944. 120 110 2
DTV 470 -770 Tbd Thd 2
Mobile services

VHF 30 to 54 Tbd Thd 2
VHF 68 to 87 Tbd Thd 2
VHF 142 to 175 Tbd Thd ?
UHF 380 to 512 Tbd Thd 2
RKE 300 -330 Tbd Thd 2
RKE 420 -450 Tbd Thd 2
UHF 820 to 960 Tbd Tbd 2
GPS L5 civil 1,166 to 1,186 Thd Thd 2
DAB L band 1,447 to 1,494 Tbd Tbd 2
GPS LI civil 1,567 to 1,583 Tbd Tbd 2
GSM 1,800(PCN) 1,803 to 1,882 Thd Tbd 2
GSM 1,900 1,850 to 1,990 Tbd Tbd 2
3G 1,900 to 1,992 Tbd Thd 2
3G 2,010 to 2,025 Tbd Tbd 2
3G 2,108 to 2,172 Tbd Tbd 2
SDARS 2,308 to 2,362 Tbd Tbd 2
Bluetooth/802.11 2,400 to 2,500 Tbd Thd 2
Satellite tel 2,483 to 2,500 Thd Thd 2

" At a frequency for which the 3 harmonic component falls into the investigated frequency band.
? The 3" harmonic component within the investigated band shall be at least 6 dB below the corresponding limit of CISPR
25. Table S5(Average limit. The 3" harmonic component shall be —40 dB or less below the fed signal strength at
frequencies, for which the antenna is not desingned for.
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[1] CISPR/D/317/CD, "Vehicle, boat and internal com-
bustion engines - Radio disturbance charateristics -
Limit and Methods of measurement for protection
of on-board receivers”, Sep. 2005.

[2] CISPR 25, "CISPR/D/WG2 N-186", Dec. 2005.

[3] CISPR/D/308/NP, "Specification for active antennas
as a PAS", Feb. 2005.

[4] CISPR/D/271/FDIS, "Vehicle, boat and internal

63



combustion engines - Radio disturbance charateris-

tics - Limit and Methods of measurement for pro

Il
1=}
Pl
B
=
|

>
-]
k!

1987¢: AsiehstE AAT T (FIA

20014 oRF UL RLAATHH (3
S

0048 ~A: BT AAENH
S B NEE

1986'd ~1993\d: AAAFA A FNL

=

A7a 2%
19939~ TEAATTE AEAFARLTL AA
el =}
1=

[F THA20H EMC, A=1 A7) - A= F7}, e

%t ?

1993:3: olr) & AJAZF T (FEA
2001d: opEthety. AHARFT I} (FEAAD
1995 ~1999%: AR AR 2ol Ta

1999 ~20013: 4358 7led

20019 ~3A): 2x4dREA A7: ARE
(& B EZ0H EMC, A53) 27 - A= 37t

64

tection of on-board reccivers”, May 2002(CISPR
25 Ed. 2).

1999 29 FVUHEE AAFER (F
L)

20019 29 FURST AAZ4H (3
44N

20003 ~8A): Skt AREAA
et Bt FE

20043 ~&A4): EMC71&A) 98 8%

[F #AZOH EMC 47 2 4, PCB AA171%, AARF
a4, et 44

)

L

1980: sheytistE AAFEst (38

‘ \ Ah
- :?‘ 1986\d: ©]= Ohio State University &

71383 (FE4AD

© 1989'd: w2 Ohio State University A
71383t (FEhetAh

19891 ~1991'3: ©]=+ Arizona State Uni-

oo

2

versity A w5
19910~ 19954 BREA ARANLEY ATYA
1995 ~#A): Sl sk AARY) AFRHTHE Has
A
=

x BHEOH oE

A, EMC

A, volasst - 45 2% A4



