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Standard Scope Required tests for RF emissions %’ % 8 T @D —;3: 10
— k
EN 61000-6-3:2001 + 11:2004 | Electrical and electronic apparatus| Refers to EN 55022 and EN 550141 for tests. Radiated 0 A 2m diameter The near field/far field transition — Relative output versus PRF for CISPR 16 detectors
(Equivalent to intended for use in residential,| emissions on the enclosure; conducted RF including| M i i ) _ 0 AN i \ 7
IEC 61000-6-3: 1996) commercial and light-industrial| discontinuous on the AC mains port; conducted RF according to Maxwell's field equations peal 7
% environments for which no| using a current probe on signal, control, DC power - o -10 // | ~
= dedicated product or product-| and other ports resistively Within the far field, field strength is inversely proportional to the Electric field predominates quasi-pdak 0.15 130 MHz /
= family standard exi ogag sl distance from the source, the electric and magnetic field vectors 3 > S
S y standard exists ’ o : E oc 1/d°, H o 1/d & P
& N X LA i | are orthogonal to each other and the direction of propagation, and ’ 2 20 A
. . . . | e i SRR . their ratio i tant and defined by the imped f f | = P~
Sl EN 61000-6-4:2001 As above for industrial environ-| Refers to EN 55011 for enclosure radiated and AC ° N e R T CEERES srieto s consiamtand ceined by e impecance oTiies space - ‘\qm; prak 30 Mt - 1 G ‘\m.ay 04530 M
2 (Equivalent to ments mains conducted tests; discontinuous conducted| H Ny - L . .- ’ _ é % //
LB IEC 61000-6-4: 1997) emissions on the AC mains port occurring more than \II % PR LA, L ' | 1GHz 1000 | 2 /
e 5 times a minute are subject to modified limits : *'-l: K‘—h AP ':J:l"l“‘ \ 1 5 EUT ‘f o o — e ~
) T AT T A - \ @ Pl 40| _
: : _ ) ) b e T 2T . —] i ane wave
E= EN 55011; 1998 + A1: 1999 + | Equipment designed to generate RF| Mains terminal voltage 150 kHz — 30 MHz using \ Lel - : : \\ 2 Region of 7 =3770
(= A2: 2002 energy for industrial, scientific and| CISPR-16 LISN; radiated field 30 — 1000 MHz on| M O| e P e — L -§ —|  unknown field ° P
8 (Equivalent to CISPR 11: 1997 | medical (SM) purposes, including] test site or in situ (Class A only). Group 2 Class A / 100 MHz <y impedance E/H = 1/d Hec 1/d -50
P with modifications) spark erosion limits apply down to 150 kHz; A1: 1999 introduces \ L Far field E 2 1 10 ) 100 A 1k 1014
<) emissions limits between 1 and 18 GHz from Group 2 \ % | Repetition frequency of pulsed interference (Hz)
NS ) . . ) .
E Class B > 400 MHz /\ = The peak detector will always give the highest reading on all types of disturbance. The QP detector
S EN 55013:2001 + A1:2003 [ Broadcast sound and television| Mains terminal voltage 150 kHz — 30 MHz using CISPR- ol o [rerte — mains 10 MHz Near field 100 —| will give a lower reading for low pulse rate impulsive signals, while the average detector will give a
o (Equwalen’g to CISPR 13:2001 | receivers and associated equip-| 16 _LISN; antenna terminal voltage 30 — 1000 MHz, | coaxial L | " . lower reading still. Continuous sienals will show the same value with all tvoes of detector.
K with modifications) ment intended to be connected| radiated field 80 — 1000 MHz for LO and harmonics 2&% ‘ 0 & osm 7 | L L) (L N g g P
‘: directly to these or to generate| and Class B limits for others, disturbance power for J A2m ™ "~ 7
] or reproduce audio or visual| associated equipment 30 — 300 MHz on leads > 25 cm; | | 1] \\ — Magnetic field
- information A1: 2003 adds methods for digital receivers to test receiver y 1 MHz oA 10 10 100 predominates
g non-conductive base and support ’ Distr;mce e Se e (i) E o 1/d2 H o 1/d3 Peak detector Peak detector
£ EN 55014-1: 2000 + A1: 2001 | Appliances whose main functions| Mains terminal voltage 150 kHz — 30 MHz using | ’ I |
o B A2_: 2002 are performed by motors land CISPR-16 LISN; discontinuous mter_fere_nce_ over this| W (o) [ ) iR e e et ) st Lol aesy sl D6 : | : gr?rz;eufrt‘)éiees Cronte table
=] (Equivalent to switching or regulating devices,| frequency range where appropriate; disturbance Large loop antenna (LLA or Van Veen loop) square or cube of distance from the source, and the ratio and near field far field y - of frequencies
(=38 CISPR 14-1: 2000) e.g. household appliances, electric| power 30 — 300 MHz on all leads; A1: 2001 adds an for magnetic field measurements 9 kHz - 30 MHz direction of the electric and magnetic field vectors is complex and 10
: tools etc. extra EN 55022 radiated test only for toys from CISPR 15 annex B generally unknown \ \ T \ \ [T ult < avge limit? v
0.1 1 1 v -result < QP limit - X?
B EN 55015: 2000 + A1: 2001 + | Al lighting  equipment  and| Fluorescent lamp luminaire insertion loss 150 — 1605 Distance from source d, normalized to A/2n result < QP limit? QP detector N
8 A2: 2002 auxiliaries with a primary function| kHz; all other lighting equipment, mains terminal| W (0] |
7] Equivalent to CISPR 15: of generating and/or distributing| voltage zZ- 7 using - . HF lamps, QP detector
(Equival CIS 2000)| of t d/or distribut It 9 kHz — 30 MH CISPR-16 LISN; HF |
m ] light for illumination, and lighting| radiated magnetic field 9 kHz — 30 MHz using Van Veen result < avge limit? |
-] part of multi-function equipment loop, relaxed levels between 2.2 and 3 MHz | N
u 1’ e Maxirr?ifze at
W EN 55022: 1998 + A1: 2000 + | Information Technology Equipment| Mains terminal voltage 150 kHz — 30 MHz using I result < QP limit? each req
m g A2:2003 (ITE), whose primary functiqn is CISPR-16 LISN; radiated field 30 — 1000 MHz on test - ¢ o ° 0 Average detector N .
=0 (Equivalent to CISPR 22: 1997)| data entry, storage, display, retrieval,| site; conducted current or voltage from 150 kHz to result < QP limit?
'U -] transmission, processing, switching| 30 MHz at telecommunication ports; further tests are Y N
[l or control being introduced in a later edition from 1 to 6 GHz
] . ) . ) .
m (=3 EN 61326: 1997 + A1: 1998, | Electrical equipment intended for | Mains port conducted RF 150 kHz — 30 MHz, radiated Pass
) 8 A2: 2001 + A3: 2003 professional, industrial process and| RF 30 MHz - 1000 MHz. The reference standard - °
m (VI (Equivalent to educational use, for measurement | for the test methods quoted is CISPR 16-1 and A
IEC 61326: 1997) and test, control or laboratory CISPR 16-2 AC AB Conducted emissions Radiated emissions
N N\
Note: Most product standards reference one or other of the above to define the measurement methods for emissions. Those which define their own emissions test methods are signal cables v \}ﬁ T B X is a margin to allow for expected difference due to maximization procedure; a fully compliant
C G measurement requires that all radiated emissions are maximized
EN 50091- 2: 1995: Uninterruptible power systems EN 60945: 2002: Marine navigation and radio-communication equipment and systems _ 7 I
N
, Flowchart for use of detectors
. stray capacitance from
Advanced Test Solutions for EMC ! isti
Sﬁr;' -1 Instrumentation characteristics
Parameter Freguency range
910 150 kHz | 0.15t0 30 MHz | 30 to 1000 MHz
Quasi - Peak
M ea su re m e nt u n ce Iﬁta i nt c I S P R 1 6_4_2 ® Internal circuit operation creates noise voltages V  and currents I within the circuit and chassis structure: BandWid,th ZEO Hz 9 kHz 120 kHz
y sources include SMPS, HF clocks and digital operation, video signals, electro-mechanical switching C. arge tlme I 1ms U
Discharge time 500 ms 160 ms 550 ms
® V, and I create radiated E and H fields which travel away from their source (A) Overload factor 24 dB 30 dB 435 dB
CISPR 16-4-2: 2003, Uncertainty in EMC measurements, specifies how to calculate the uncertainty budget for an emissions dB Voltage or Power ratio The deciBel (dB) represents a logarithmic ratio (base ten) between two quantities and is ® Noise voltaﬁ;es alrs]o sppgar or:j maITSfand s;]gnal gzlable Kgrts :(n:d cause common-mode currents (on all Sweep duration 64 mins 89 mins 74 mins
" a ] q q j . L i ) D ) . ires togetl i iate direct t ,
test and how to use it. If the laboratory’s calculated uncertainty Uwas is less than or equal to Uciser as given below, then: current ratio unitless. If the ratio is referred to a specific quantity this is indicated by a suffix, e.g. dBuV is wires together) w ich radiate directly fo_m e cables ( _ ) (AC) Peak
ferred to 1wV dBm is referred to 1IN ® At lower frequencies these currents radiate more effectively from long cables, and so measurement of Bandwidth 200 Hz 9 kHz 300 Kiiz
e The product complies if no measurement exceeds the limit; -20 & L FEICITEC o TV, oM IS TRICTTECTIO - — — 5 g () i e (0 o iz ezlbls s capler N 1.89.104 1.25 - 106 167 - 107
e The product does not comply if any measurement exceeds the limit. -10 0.3162 0.1 Originally the dB was conceived as a power ratio, given by ® All conducting parts (PCB, yvires and chassis) of the product contribute to the process, and common mode
6 0.501 0.251 dB = 10 log (P4/P2) paths are usually the most important 1 For dwell i FE tants. half-bandwidth f )
: . i . - o : o or dwell time of 5 time constants, half-bandwi requency spacin
If Uwag is greater than Uciser, then the measurements are increased by a factor (Uwas — Uciser) . 0.708 0,501 Power is proportional to voltage squared, hence the ratio of voltages or currents across a ® Good shielding, filtering, layout and grounding help, but can never be perfect, so testing is always needed q y spacing
and compared to the limit as before. - i . i is gi L - : : )
0 1.000 1.000 -1-1, “Specification for radio disturbance and immunity measuring apparatus an
p constant impedance is given by IEC/CISPR 16-1-1, “Specification f dio disturb d t t d
o Measurement Ucispr dB = 20 log (V4/Vp) or 20108 (11/19) . . . .
The table to the right gives Uciser, and that below 05 1.059 1122 . } : . ) i methods — measuring apparatus”, specifies the characteristics and performance of equip-
indi h hi derived le for th ) Conversion between voltage in dBuV and power in dBm for a given impedance Z ohms is ) ) )
indicates how this was derived as an example for the Conducted disturbance 9-150kHz | 4.0dB 1 1.122 1.259 ment for measuring EMI in the frequency range 9 kHz to 1 GHz. All commercial standards refer
adiated test with a vertically polarised log periodic vidBu) - = 90+ 10log @) + P(dBm) i i
racl R A L (mains port) 0.15-30 MHz | 3.6 dB 2 1259 1585 Teseq AG to CISPR 16 measuring receivers.
antenna at 3 m. See CISPR 16-4-1 and 16-4-2 for more . Actual voltage, current or power can be derived from the antilog of the dB value:
- 3 1.413 1.995 ' Nordstrasse 11F -
detail and UKAS publication LAB 34 for more guidance DISt.urbanc.e power 30-300MHz | 4.5 dB 4542 Luterbach co n d ucted test setu p a n d I.I S N Abso rbl ng CIa m p setu p
o G [EEEUETIE UGS Radiated disturbance 30 - 1000 MHz | 5.2 dB 4 1.585 2.512 Vv = log™1 (dBV/20) volts ?\Allltzeﬂa?(gsz 140 40
- el: +
5 1778 3.162 [ = log™1 (dBA/20) amps Fax: +41(0)32 681 40 48
: ; 6 1.995 3.981 P = log™1 (dBW/10) watts Absorbing clamp construction =
Measurement uncertainty budget for radiated measurement , 023 5 01 ©2009Teseq hand-operated devices ferrte rings (sheath surface current absorbers) Radiated test setu p
. . . L . Expressing values in dB means that multiplicative operations (such as attenuation and gain) Specifications subject to change placed as for normal
Example: 200 MHz to 1 GHz, log periodic antenna, vertical polarisation, distance = 3 m 8 2.512 6.310 wransf d into simple additions, For example, a signal of 42 v (32.5 dBy) fed via @ without notice. useage 10 cm non-conductive tabl%’ BB x
are transformed into simple additions. For ex , a signal of 42 u . W vima e NS A Y
. /1 Current T+ — to spectrum
? 2818 7943 transducer with conversion factor 0.67 (-3.5 dB) and a cable with attenuation loss 0.75 (-2.5 All trademarks recognised. transformer ™ > analyser or
Receiver contributions 10 3.162 10.000 dB) into an amplifi : g - . 691-0038 : . e test receiver
plifier of gain 200 (46 dB) will result in an output of: £ EUT to be flush S .
Receiver sinewave accuracy 1.00 Normal 2.000 0.500 0.250 12 3981 15.849 o et S L) fe—— Lead to bs Standard open area test site (OATS)
Receiver pul mpli 1.50 Rectangular 1.732 0.866 0.750 — 5-35-2 0= 72 = 92 = 4. ground o measured
ece. er pulse amp .tlflde & 14 5.012 25.120 VOUt 325- 35 e dBMV 12 gl 40 ( reference Site must meet the normalised site attenuation requirements
Receiver pulse repetition rate 1.50 Rectangular 1.732 0.866 0.750 g ol plane | 2or3ferite rings Ferite rings of CISPR 16-1-4 (see below).
Receiver indication 0.10 Normal (1) 1.000 0.100 0.010 e ’ ’ A simple rule of thumb: at least 80 cm between unconnected associated common mode interf t absorb Alternative test sites (e.g. semi-anechoic chambers)
i imi 18 7.943 63.096 i i i twi ' imes: closest point of LISN cable equipment ; (interference current absorbers) can be used if they meet the +4 dB NSA requirement EUT antenna
Noise floor proximity 0.50 Normal 2.000 0.250 0.063 . . When working with power, 3 dB is twice, 10 dB is ten times; and boundary of EUT > 80 cm interference current over five points. L
Antenna contributions 20 10.000 100.00 When working with voltage or current, 6 dB is twice, 20 dB is ten times. ] arosfros\of reflosiing objects
Antenna factor calibration 2.00 Normal 2.000 1.000 1.000 25 17.783 316.2 o recel /' 0 Absorbing clamp test setup ) to spectrum analyser \ + +
a1 O FECEIVES Of  mmm———/ — . .
AF frequency interpolation 0.30 Rectangular 1.732 0.173 0.030 30 31.62 1000 dBuvV vs dBm Common suffixes spectrum analyser cables bundled to hang . (5 m + clamp length) min or test receiver Rad d
. L ’ ia limi > 40 cm above horizontal plane i i i i i i i /
Antenna directivity 0.50 Rectangular 1.732 0.289 0.083 2 5623 3160 dBuv Power in dBm for impedance o e P— via limiter < 40 cm! 2nd 1o 40 o rom vertical olane distance varied for maximum readln\g a |at(? emissions test setup dom S . a+t2m
Antenna phase centre variation 1.00 Rectangular 1.732 0.577 0.333 100 e 1/0 cable >40 cm secondary accordlng to CISPR 22
. L 40 X dBvV > for external AMN/LISN
AF height deviation 010 Rectangular 1732 0058 0.003 -20 -12(7) -1723 -11?’)(2) _612,(8) dBmv :ll \fq'(l)ilﬁivon § Main LB ERCED” bonded t d to mains f d = maximum EUT dimension
Cross-polarisation 0.90 Rectangular 1.732 0.520 0.270 45 1778 31,623 - * AMN/LISN bundled as e D EIXeIle . R Method: select frequencies to be measured, at each z I r )
5 -10 -117 -119 -122 -128  dBuV 1 microvolt 8 shown ** . reference plane 0.4 m min (CISPR 14-1) pep—r—— supply or frequency find maximum with respect to height scan, a = maximum antenna dimension
Balance 0.00 Rectangular 1.732 0.000 0.000 50 316.2 10 (] -107 -109 -112 -118  dBV/m 1 volt per metre 8 bonded to ground JREFERENCE PLANE g8 R crice! ISN 0.8 m min (CISPR 16-2-2) y P N ?;:‘rf”'naﬁon polarization and turntable rotation. (1.8 m for BiLog)
Other contributions 56 562.3 3162 . 100 10 97 -99 -102 -108  dBuV/m 1 microvolt per metre g reference plane P _ cable under test measuring  auxiliary Record level, frequency and polarization of the six
ibrati -87 -89 92 -98  dBuA 1 microamp 2 * LISNs may altematively be bonded to vertical plane Ground reference plane(s) at least 2 x 2 m, and at least non-conducting table clamp clamp highest measurements of those disturbances greater
Cable loss calibration 0.10 Normal 2.000 0.050 0.003 60 1000 106 20 8 u £ y y P ne(s : or ferrites than (Limit — 20 dB).
- ) . 30 =77 =79, -82 -88 dBw 1 watt 2 ** rules apply for system EUTs with multiple mains cables: each cable 0.5 m beyond the projection of the test arrangement oL
4.00 Triangular 2.449 1.633 2.668 == R ) ! ! o
Site imperfections 65 1778 3162 100 40 67 .69 72 78  dBm 1 milliwatt o terminated in a standard plug or-not connected via a host unit is tested separately . . .
Measurement distance variation 0.30 Rectangular 1.732 0.173 0.030 5 50 57 59 62 68 dBuw 1 microwatt 2 L . . Typlcal calibration curve
- 0.10 Normal 2000 0.050 0.003 70 3162 10 i v 9 52 58 = Conducted emissions test layout for tabletop equipment according to CISPR 22
i ' ' ' . 5623 3.162. 107 -37 39 -42 -48 2 - . F | 2 measurement distance L = 3 or 10 m
Mismatch -1.001 U-shaped 1.414 -0.708 0.501 75 162 70 S 5 — = = LISN impedance 50 /50 HH + 5 Q LISN circuit ‘
: S 80 -27 -29 = 5 o A i . 2| W Measurement distance is taken
Receiver VRC 0.33 80 10,000 10 9 — = > 28 £ according to CISPR 16-1-2 according to CISPR 16-1-2 . e o both polarisations tested o beinasy of the EUT
Antenna VRC 033 85 17,783 3.162 . 108 100 -7 -9 -12 -18 § 100 —T—7—77 T network duplicated for each phase and/or neutral l N . [OEKS S maXImlsez—e;e to the reference point on the
= - ;2 | +20% tolerance K tenna
: : ) 31,623 109 110 3 ! 2 : €o PP e itk o w o N an
Combined standard uncertainty Normal 2.597 6.747 ' 120 13 1 8 2 sg = .
(o} 32 A 250 uH 50 uH sa § Frequency MHz
Expanded uncertainty Normal, k = 2.0 5.19 95 56,234 3.162.10 Power in dBW £ :Q) G 7 500 50 uH down fo 150 kHz L O N F(l\ - YN - - L 8; %% Measured power = indicated value (dBuV) + correction factor dB turntable EUT vary height
© £8 i = i -
100 100 1010 52 & 4F 84F 0.25uF Equipment 3888 Power in dBpW = voltage in dBuV across 50 2 - 17 dB over 1to4m Cable should drape to ground plane
To be entered " TR il 18 -17 -19 -22 -28 o g — Ma"f under test - well back from rear of antenna
Calculated S 7 9 12 -18 = E A 50Q/5pH +10 e 100 50 E =
120 106 1012 20 3 1 -2 -8 GC; a o kha] ! \ m_‘riQT T*) short,ddirefct strap t? 4-\L> 40 cm|80 cm
‘ ’ = 500 /5 uH+50 Q ground reference plane kﬂ'\ to measuring instrument
30 13 1" 8 2 g 3 H E ¢ J_/ gﬁf’gg{,gm“” = ground plane
g;‘;‘j , Rz 9 kHz high pass filter A<
. i _% s 100 KHz T I advisable but not mandatoryl{ HPF v‘ % receiver 10
c = - - -
2 8 Impedance is measured from each phase to earth / 500 Exam Ie‘s ster‘n no‘ise ‘ﬂO‘OI" Norma"sed SIte attenuatlon
© E S01l/ls0lHitypsfisiusediforimost plirposes Warning: high circulating currents - ensure a positive connection to safety earth! P ! 4 | . i i i i ; i i
- - - - - - ot 500/ 5 uH type is used for high currents and automotive g: hig 9 P y : 35 ‘ ‘ e Site attenuation is the overall loss between two antennas on a given open field test site, spaced at the measuring distance.
F I h I E m Iss I o n s I I m Its - g © Applying 230 V 50 Hz ac across approximately 12 uF creates around 0.9 A of earth current, e~ ’r e According to CISPR 16-1-4 and CISPR 22, the measured site attenuation of a site used for compliance tests must be within +4 dB
I e s re n g co nve rs I o n a e L] % % continuously while the LISN is connected: a LISN cannot be used with an earth leakage protected supply 30 L - floor, 6 dBuV " of the theoretical for an open site.
g X . ) ' , '
G =2 . - / e Site attenuation can be measured with a pair of broadband antennas, a spectrum analyser and tracking generator (see diagram).
~ 28 CISPR 22: Telecom port testing —QE/CBLsmcv e For test sites which do not conform to the open area requirements, a set of site attenuation measurements are needed with the
& Electric field strength Magnetic field strength 140 : T TTTTI T _ e g <nciol coupling and decoupling may be 22h§ m ,J transmit antenna placed at several points over the test volume (see CISPR 22 annex A and CISPR 16-1-4).
IIo : Conducted limits : g:ggg g::::/; GP = quasipeak detectr Augo = Average :Iilgh frequencytext:nsit;ncs; . 4BV at 3 §o Test setups ‘ . Principles 9 o R Separat% e s _|10 m (L\IE;N cable /f * The measured value Vg pg is the maximum recorded over the receiving antenna height scan at each frequency, and Vpeeor
N ) : 130 GISPR 11 Group 2 Class AQp  Shown dashed, other limits apply QP unless ME3sUEMENtSIabove) £ CLEFNAO EN S 1) Ke] The basic layout for the conducted test is the same as for measuring o) 20 + (et is the value recorded when the antenna cables are connected to each other. AFr and AF, are the respective
= dBMV/m MV/m dBuA/m IJ.A/m pICOgaUSS p|COTeS|a : — roup ass stated; if the average limits are met using E GH 1 2 3 6 g 8 mains emissions l_) : S Associated dB X t fact The NSA is th . b T R
X N > : m=CISPR 11 Group 2 > 100 A QP the QP detector, a further average requency z S See EMCTLA TGN42 (from www.emctla.org) for further guidance : C — SYyStem noise / antenna factors. The IS then given oy
= T -3 120 FR— ) ) measurement is unnecessary ol controlled Q equipment (AE) floor, dBuV/m / An(dB) = V vV AF- - AF
k=] 0 1.0 -51.5 0.00265 33.1 0.0033 =| 2% z z : | I N st o oL e CISPR 22 Am 1 5 8= The ISN s adapted for LCL external : Lohi NN 4 NB) = VprecT - Vsire - AT - AfR
5} © | 8o | o 0 2 g memm EN 50121-2 railway systems 750 V DC, PK Class A avge 5 —|—60— |2< -3 with Z,,,, according to the impedance current or voltage” s uncontrolled Cless B i /
T 1.78 -46.5 0.0047 58.8 0.0059 N R = FCC Class A Class B avge 5 —|—5— |EZ g2 gategoy (SO/IEC 1 1801) to ground measurement : impedance ol ™ d;jj/m at 10 m \ -’ P /
NS . . d . . > o et i | [ =m S o of the cable to be use T —
kS I ) 35 == FCC Class B Fce <5 o2 E \ /7 4
@ 3.162 -41.5 105.0 0.0105 g = 8| 8 ¢ 100 == Distlirbance power QP “JSCISPRH4-1, CISPR 13 Class A 60 g EE g gocm \, / q - - e
< 1 Litues gl @ 2 S g =  Disturbance power Avge ] associated equipment) Class B ?v%i 54 B go IS} 5 AE The telecom port Impedance Stabilising Network 5 N Theoretical site attenuation characteristics versus frequency
= 15 5.623 -36.5 0.0149 186.2 0.0186 e = > © £ go CISPR 22 Telecom ports Class A QP B = L R ISN ‘e circui i
: = £ 8 _ ~. IEC 60945 QP 54 T > 540 Generic circuit for two unscreened balanced pairs [
20 10.000 -31.5 0.0265 331.5 0.0331 % > | = 8 % : ‘ ‘W‘\ g:::g ;2 Ie:ewm po:s g:assls\ivge, il g %0 I "°5C5"1‘;'e$ ? — 0 measurement distance D %
. . . ) . [V H ! elecom ports Class B Avge a 0 o :
e 2 N 8 £ e bt |t | e e | e WSS g ° Conditional testing for F > 1 GHz = measurement ) —] 10 ARGIEIER sk il il 25 i
c - - ) ) .
§ 3w § © é & 70 | | | [ [ 1] I cisrriE CISERIZANAIRES é : Alternative measurement options when ISNs are not suitable I [ gggr}gftor
- = °© H . :
25 17.8 -26.5 0.0472 0.590 0.0590 8 § 333 % = \i- - ‘ ‘ \ [ [ ] [ 1] o L‘ Fiot Max F E = (1) The ISN may be replaced by a CDN according to IEC 61000-4-6: : oYL o I Using the antenna factor matching direct wave 20 -
31.62 215 1.048 HHEEIE IR & ‘ I T |0 o | <i8MHz | 1GHZ g0 — ) issi i , - o Height varied
= : e 0.0839 : BI0ES )¢ |G@E| o ~ < | <500 MHz 2 GHz S 0 o dcables T anI T . method * Emissions measuring antennas are characterised by their antenna factor AF. This gives the (CIEIE VWS |
35 56.23 165 0.1492 1.865 0.1865 50 | ~ e ‘ — I e - — = VHF limits - gy & | <1GHz 5GHz 82 ‘cﬂz‘”uifééi"u‘ire%i proboor  C.1.3 Using both eurrent and conversion between the field strength E they are measuring and their output voltage: over1to4m ‘ o
. 5 . . . . T — == nh\ = E >1GHz 5-F,, or 6 GHz © 8 voltage measurement voltage probes oYY v (dBuV) — E (dBuV/m) + AF (dB/m) + A (dB) during test 104 horizontal ==
37 70.79 145 0.1878 2.347 0.2347 H-field, dByA/m 40 T-‘ r -T ‘ ‘ ‘ ‘ ‘ S~ 0S5 (20ISLIZIREC) 8% 10cm_ ferrite & Zuwa MEAS | _ _ ground reflected Q : vertical = =
E e — £ O | Faisthe highest frequency of the ) E’E{ e Vyeas I8 the measured voltage at the test receiver, A is the cable and other losses wave : S
40 100.00 -11.5 0.2652 3.315 0.3315 7|0 o tinkz 0.1 1015 i MHz 10 30 1 S —— T g | memal sources ofthe EUT g;:; . forrite between the antenna and receiver 507
+ " — 60 = & - connection (optional) é 2 o . : i :
mv/m \ : IEEE ‘ ! 8 ° 23 tooutside | ¢ L | optiona e roment oueut S0 o) e O © - o2 1o The system noise floor as shown above — the smallest signal that can be detected — is N (oY [ SO SRS ok A SRR
o 2 Maanetic field limits i 2 2 =R v d ﬁ Key characteristics unwanted transverse (differential) signal when given by the receiver's own noise floor corrected by A and AF. 99 | _l Iﬂ eEEiun anElvEa
50 0.316 15 0.839 10.48 1.048 ~ g 50 £ 2 o E O Lo il e s L) by a longitudinal (e The antenna factor is initially provided by the manufacturer but can be re-calibrated at 0] P y 50 4
- 1.000 o 31 e 50 N\ N e s A <3 = Notes b 3 any time by a specialist calibration house, using a number of methods. CISPR has — ] PoEori
: : 2652 : : \ ‘\\\ == — o E e w o for method (2) the common mode impedance Zqto the AE side of the o Common mode impedance at EUT port: /] %X’I’I‘I‘ standardized on the free space calibration in which the antenna is assumed not to interact a0 i horizontal == .\
3.162 185 104.8 10.485 ~d = I f ERT) 150 Q resistance should be confirmed as >> 150 Q o ED LAV, lERR 020 i Q with its surroundings, e.g. the EUT and the ground plane. Actual antenna factors will vary ) ) Fort] o
70 8388 40 ~~ NN i l I ] S0 % 8 * {ﬂre;neegpg ggggg;zc:tr;e'gtafpg Yfélﬁacfs“rrnné?sﬂ;g%d baenfiagg?ﬁdt;c;f ¢ gglsat-lTsf:\(nszAf gg(rj%?rgri-ﬁg ? 35'“‘3.?.‘1 ” () LoL=20108V/E,) with proximity to other objects and also between vertical and horizontal polarization; these Geomet,"?s for bmadbar_'d antennas: : V?”'?‘"" :
80 10.000 28.5 26.525 331.5 33.156 SN see extensions above 1 GHz ge] 3 S 150 Q by adjusting férriteps, ther?apply current limit only (method C.1.4) o Voltage division factor: approx. 9.5 dB B Z =100 Q typ. variations should be accounted for in the measurement uncertainty budget. Uity Sl el U ]
30 ™~ 1 20 “u] s Receiving antenna height scan: 1 —4 m
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