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Standard Scope Required tests for RF Emissions 4 = 3 qI_ E' —3:
— 10k i
EN61000-6-3:2001 + Electrical and electronic apparatus Refers to EN55022 and EN55014-1 for tests. Radiated 0 ° L Y 2m diameter The near field/far field transition | Relative output versus PRF for CISPR 16 detectors
A11:2004 intended for use in residential, emissions on the enclosure; conducted RF including | M ’ ik rr = A s el o —— : i i — g \ J( \ | 7
(Equivalent to IEC 61000-6-3: | commercial and light-industrial | discontinuous on the AC mains port; conducted RF ' nw - i \lL YT E— }mﬂm according to Maxwell's field equations pea
% 1996) environments for which no using a current probe on signal, control, DC power . A — s e O 84 » — 10 ] | //
= dedicated product or product- and other ports . i “m T ———— |rES|dSUf\J/el|yt Within the far field, field strength is inversely proportional to the Electric field predominates quasi-pdak 0.15 - 30MHz ' /
© family standard exists : ReShA “w L — AR Cacctl distance from the source, the electric and magnetic field vectors 3 > A
.g y ' PR .. - are orthogonal to each other and the direction of propagation, and N E o 1/d°, H o 1/d g 0 /)
B ENG1000-6-4:2001 As above for industrial Refers to EN55011 for enclosure radiated and AC & oo s w current probe their ratio is constant and defined by the impedance of free space 5 é N N
. ! = itk ! - =3 vasitpeaki3oMHz—16Hz average-0-15—30MHz
Ll (Equivalent to IEC 61000-6-4: | environments mains conducted tests; discontinuous conducted u ® | ranne o — _ 3 A 7| :
Ll 1997) emissions on the AC mains port occurring more than R . s - w— ) | 1GHz 1000 _| £ =<l 7
o 5 times a minute are subject to modified limits e ne - EUT ‘f ~ c T .
e T N\ g — i Plane wave 40|
EN55011: 1998 + A1: 1999 + quipment designed to generate ains terminal voltage 7- 7 using - c _
£ 0 998 999 E td dt t M t | voltage 150kHz-30MH CISPR N, o Region of
. s eviEIan . . . AN = K field Z, = 3770
I A2: 2002 RF energy for industrial, scientific | 16 LISN; radiated field 30— 1000MHz on test site or u o L S N 3 unknown rie
8 (Equivalent to CISPR 11: 1997 | and medical (ISM) purposes, in situ (Class A only). Group 2 Class A limits apply / 100MHz = impedance E/H ey -50 Vs
P With modifications) including spark erosion down to 150kHz; A1: 1999 introduces emissions \ \ Far field £ ! 1 10 100 1k 10k
=] limits between 1 and 18GHz from Group 2 Class B > \ % _ | Repetition frequency of pulsed interference (Hz)
N : : : : :
E Al /\ = The peak detector will always give the highest reading on all types of disturbance. The QP detector
8 EN55013: 2001 + A1: 2003 Broadcast sound and television Mains terminal voltage 150kHz-30MHz using CISPR- B : . v ) ———— Dfem’te —_ mains 10MHz Near field 100 — will give a lower reading for low pulse rate impulsive signals, while the average detector will give a
(Equivalent to CISPR 13: 2001 | receivers and associated 16 LISN; antenna terminal voltage 30-1000MHz, u o (0] \ n : : " : Fre: 54004000 MHz coaxial Q — - . lower reading still. Continuous signals will show the same value with all tvpes of detector.
F=B \vith modifications) equipment intended to be radiated field 80~1000MHz for LO and harmonics = S e Sway (4 ¢ & 0sm N B transition region g still. g typ :
‘:'_' connected directly to these_ orto [and C]ass B Iim'its for others, disturbance power for J A2m ™ N 7]
e generate or reproduce audio or associated equipment 30-300MHz on leads > 25cm; e | 1] \\ — Magnetic field
) . X > o . : - 1MHz ;
'E visual information A1: 2003 adds methods for digital receivers to test receiver oot b s o 1.0 10 100 predominates beak detector boak detector
i ] 2 3
GE’ EN55014-1: 2000 + A1: 2001 | Appliances whose main functions | Mains terminal voltage 150kHz-30MHz using Distance from source (m) | = e L3 s 1 [ R |
s + A2A: 2002 are performed by mlotors and CISPR-16 LISN; discontinuous |nt'erfe.re.nce over this | (o) o Within the near field, field strength is inversely proportional to the : i . ;rgzzeut::!ises Create tablo
— (Equivalent to CISPR 14-1: 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 of frequencies
(=38 2000) e.g. household appliances, electric | power 30— 300MHz on all leads; A1: 2001 adds an T ot Pod kL for magnetic field measurements 9kHz - 30MHz direction of the electric and magnetic field vectors is complex and 10 N
g tools etc extra EN55022 radiated test only for toys Q@ﬁ :;:_.:-j from CISPR 15 Annex B generally unknown o \ \ I \1 \ \ I ’ result < avge limit? y -~
2 — — Wl - . -
I EN55015: 2000 + A1: 2001 + | All lighting equipment and Fluorescent lamp luminaire insertion loss 150~ ] Examele Resut 56 Distance from source d, normalized to A/2rx result < QP fimit? QP detector N
8 A2: 2002 auxiliaries with a primary function | 1605kHz; all other lighting equipment, mains terminal | 1 (0) A9 |
[73 (Equivalent to CISPR 15: 2000)| of generating and/or distributing | voltage 9kHz-30MHz using CISPR-16 LISN; HF lamps, QP detector
m 3 light for illumination, and lighting | radiated magnetic field 9kHz—-30MHz using Van Veen result < avge limit? |
- part of multi-function equipment loop, relaxed levels between 2.2 and 3MHz | N
u (1) Maximize at
1 .
CwiE I ENS5022: 1998 + A1: 2000 + | Information Technology Equipment | Mains terminal voltage 150kHz—-30MHz using CISPR- K result < QP limit? each freq
m g A2: 2003 (ITE), whose primary function 16 LISN; radiated field 30— 1000MHz on test site; - ¢ 0 ° 0 Average detector N v
= (Equivalent to CISPR 22: 1997)| is data entry, storage, display, conducted current or voltage from 150kHz to 30MHz
u -] retrieval, transmission, processing, | at telecommunication ports; further tests are being Y N
: g switching or control introduced in a later edition from 1 to 6GHz
m 8_ EN61326: 1997 + A1: 1998, Electrical equipment intended for | Mains port conducted RF 150kHz-30MHz, radiated pass
) 8 A2:2001 + A3: 2003 professional, industrial process and| RF 30MHz—1000MHz. The reference standard for the - °
m (3 (Equivalent to IEC 61326: educational use, for measurement | test methods quoted is CISPR 16-1 and CISPR 16-2 A
1997) and test, control or laboratory & AB Conducted emissions Radiated emissions
Z N\ Q)
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 9 \}ﬁ T 8 X is a margin to allow for expected difference due to maximization procedure;
C G a fully compliant measurement requires that all radiated emissions are maximized
EN50091- 2 : 1995: Uninterruptible power systems EN60945 : 2002: Marine navigation and radio-communication equipment and systems _ < I
N

: Flowchart for use of detectors
stray capacitance from
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Parameter FREQUENCY RANGE
|
formerly Schaffner Test Systems S TeEE | GuIE BT
uasl - Pea
H H ircui i i ithi ircui i : Bandwidth 200Hz 120kHz
M ea s u re m e nt u n ce Iﬂta I nt c I S PR 1 6_4_2 Th e d eCI Bel ® Internal (.:|rcun operation creates noise Vf)lt.ages Vi :?md CL.JI'I’entS. Iy within the circuit an.d chas§|s §tructure. Chargs fime o ?kHZ 1208
sources include SMPS, HF clocks and digital operation, video signals, electro-mechanical switching Discharee time 500ms 122)5 550mMS
® Vv, and I create radiated E and H fields which travel away from their source (A) Overloa% factor 24dB 30dr;5 43.50B
CISPR16-4-2: 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 ° N_oise voltages alzg E\pngr orcmi _maiTsfand ngnaI g.lable Egrts :gd cause common-mode currents (on all Sweep duration? | 64 mins 89 mins 74 mins
: ] f : ; i . o . ) o : : wires together) which radiate directly from the cables ,
test and how to use it. If the laboratory's calculated uncertainty Uwss is less than or equal to Ueser 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 gether) ) e ( ) ). (AC) Peak
ferred to 1uv. dBm is referred to 1MW ® At lower frequencies these currents radiate more effectively from long cables, and so measurement of Bandwidih 20001 o 300KH
. i 4 referred to 1uV, dBm is referred to 1mw. i : andwi z
e the product complies if no measurement exceeds the limit; 20 01 0.01 oricinally th H i ved o aiven b . - - voltage (B) or current (C) on the cable is easier N 18 1204 g 252. - 167 107
. . rigina e dB was conceived as a power ratio, given i i i i 07 : :
e the product does not comply if any measurement exceeds the limit. 10 0.3162 0.1 ginally p gl Y ® All conducting parts (PCB, wires and chassis) of the product contribute to the process, and common mode
6 0501 0.251 dB = 10 log (P1/P2) paths are usually the most important o - T — ;
If Urag is greater than Uciser, then the measurements are increased by a factor (Uuae — Ucispr) = oo - 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 For dwell time of 5 time constants, hali-bandwidth frequency spacing
and compared to the limit as before. i i i is g o o : : :
. Measurement U 0  1.000 1.000 SOmSETE MZSCEN SR 1 e 0 IEC/CISPR 16-1-1, “Specification for radio disturbance and immunity measuring apparatus and
The table to the right gives Ucser, and that below CISPR . = 20108 (vy/\V2) or 20 log (11/1y) thods i tus”, specifies the characteristics and perf f equipment
CIsPR 05 1.059 1.122 . : : o . methods — measuring apparatus”, specifies the characteristics and performance of equipmen
L ) . 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 1 112 1259 for measuring EMI in the frequency range 9kHz to 1GHz. All commercial standards refer to
radiated test with a vertically polarised log periodic ' ' vidBuy) - = 90+ 1010g @) + P(Bm) CISPR 16 i i
i - measuring receivers.
(mains port) 0.15 - 30MHz 3.6dB 2 1.259 1.585 _ _ . Teseq AG g
antenna at 3m. See CISPR 16-4-1 and 16-4-2 for more Disturbance power 30 - 300MHz 4.5dB 3 1413 1995 Actual voltage, current or power can be derived from the antilog of the dB value: Nordstrasse 11F -
detail and UKAS publication LAB 34 for more guidance D . . 1.585 2'512 ; 4542 Lultergach c n d ucted test setu p a n d I-I S N Abso rbl ng CIa m p setu p
. i i o . . = P Switzerlan
on EMC measurement uncertainty. Radiated Disturbance 30 - 1000MHz 5.2dB v log 1 (dBV/20) volts S
5 1.778 3.162 | = log™' (dBA/20) amps
6 199 3.981 P = log™T (dBW/10) watts Absorbing clamp construction =
Measurement uncertainty budget for radiated measurement -operated devices o Rad |ated te St setu
7 2.239 5.012 : ) L ) : : Ld as for normal ferrite rings (sheath surface current absorbers)
i - . . . Expressing values in dB means that multiplicative operations (such as attenuation and gain) ; T
Example: 200MHz to 1GHz, log periodic antenna, vertical polarisation, distance = 3m 8 2512 6.310 , , » i ; non-conductive table 4 x
are transformed into simple additions. For example, a signal of 42uV (32.5dBuV) fed via a —~ F— IR ——— o S
8 g . . Z I T T [ [ 1 [ [ [ |
ozl Joons transducer with conversion factor 0.67 (-3.5dB) and a cable with attenuation loss 0.75 (-2.5dB) transformer —————————————F——* analyseror
Receiver contributions 10 3.162 10.000 i i i i i . J p - [N - test receiver
into an amplifier of gain 200 (46dB) will result in an output of: peripheral .
Receiver sinewave accuracy 1.00 Normal 2.000 0.500 0.250 12 3981 15.849 T erpnera 80cm to —1—1_ . - Lead to be Standard open area test site (OATS)
. . : : ground
Receiver pulse amplitude 150 Rectangular 1732 0.866 0.750 . — 25 120 Vour | = 32.5-3.5-25+460 = 72.50BuV = 12.50BmV = 4.2mV L . \ Feterence — o B measured Site mUst meet e normalised site afienuation requirements
Receiver pulse repetition rate 1.50 Rectangular 1732 0.866 0.750 1 29811 _ ) e plane | 2or3ferterings ferrite rings of CISPR 16-1-4 (see below)
Receiver indication 0.10 Normal (1) 1.000 0.100 0.010 : : A simple rule of thumb: léggﬁannecte :Zi?;rﬁeit common mode (interference current absorbers) Alterkr)\ative ;e'?ttﬁites (e.gt].tﬁergi‘igge,t\:lg(')ai\c Cha'mberS)t EUT BN
Noise floor proximity 0.50 Normal 2.000 0.250 0.063 18 7.943 63.096 When working with power, 3dB is twice, 10dB is ten times; > 80cm interference current over fve points requiremen L
Antenna contributions 20 10.000 100.00 When working with voltage or current, 6dB is twice, 20dB is ten times. area free of reflecting objects
Antenna factor calibration 2.00 Normal 2.000 1.000 1.000 25 17.783 316.2 / S B Absorbing clamp test setup , to spectrum analyser \ S -+
AF frequency interpolation 0.30 Rectangular 1.732 0.173 0.030 30 3162 1000 dBuV vs dBm Common suffixes _ gaf(l)i?n b;gg\llzdh%)ril;zr;?al - f (5m + clamp length) min ( - or test receiver . . /
Antenna directivity 0.50 Rectangular 1.732 0.289 0.083 - : . <A and run 40cm from vertical plane distance varied for maximum reading Radiated emissions test setu p o a+2m
35 5623 3162 dBuv  Power in dBm for impedance Z0 suffix refers to VO cable > 40cm 4 according to CISPR 22 d+2m minimum ground plane
Antenna phase centre variation 1.00 Rectangular 1.732 0.577 0.333 for external Z?\;I:l?l?l 'aSrl)\a : g
AF height deviation 0.10 Rectangular 1.732 0.058 0.003 40 100 18a0 50 75 150 600 dev 1 VO‘HZ‘ cable, excess\ connection bonded to gr(:)und -’7 A i i i
Cross-polarisation 0.90 Rectangular 1732 0.520 0.270 45  177.8 31,623 -20 -127 -129 -132 -138 dBmv 1 m!|I|vo|t AMNJ/LISN bundle(i*as roforante pane EUT — i ; | o i Method: select frequencies to be measured, at each d = maximum EUT dimension
p = -10 117 -119 2122 128 dBpv 1 microvolt 8 bonded f shown P —— 0.4m min (CISPR 14-1) w 0 I \ 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 0 -107 -109 112 118 dBV/m 1 volt per metre g onded o grounc reference plane ISN . : raceway for clamp aithen polarization and turntable rotation (1.6m for BiLog)
ibuti B 97 99 102 108 dBuV/m 1 microvolt per metre S reference plane P D (GRS ) auxiliary termination Record level, frequency and polarization of the six
Other contributions 0.10 N | 2000 0.050 0.003 55 562.3 3.162.10 ;8 _87 _89 _92 _98 dBﬁA 1 microampp > * LISNs may alternatively be bonded to vertical plane Ground reference plane(s) at least 2m x 2m, and at least non-conducting table CabigflndeijicE (r;;e;suring clamp highest measurements of those disturbances
L I o 4 4 = ne ' hdtiny
Cable loss calibration : (.)rma . . . 60 1000 106 = &7 — ~ = dBW Tt & ** rules apply for system EUTs with multiple mains cables: each cable 05 beyond the projection of the test arrangement P o i greater than (Limit — 20dB) oL
Site imperfections 4.00 Triangular 2.449 1.633 2.668 65 1778 3162 106 20 &7 49 79 78 dBm e 2 terminated in a standard plug or not connected via a host unit is tested separately
Measurement distance variation Ok Fetilizuar U2 il LY 70 3162 167 . 50 -57 -59 -62 -68 dBuW 1 microwatt 2 Conducted emissions test layout for tabletop equipment according to CISPR 22 Typical calibration curve
i iati 0.10 Normal 2.000 0.050 0.003 = 5 5 5 .
Ta_ble height variation 75 5623 3162 107 60 4; 43 ?é 28 E B . . +4 [P measurement distance L = 3 or 10m
Mismatch -1.001 U-shaped 1.414 -0.708 0.501 .8 ; ;8 '27 _39 '32 '32 3 LISN impedance 50Q/S0pH + 5Q LISN circuit +2 D Measurement distance is taken
i 0.33 - — — — = i =+ H i -1- o
Receiver VRC 80 10,000 10 % 47 19 22 28 5 according to CISPR 16-1-2 according to CISPR 16-1-2 N otate to maximise lovel both polarisations tested from the boundary of the EUT
Antenna VRC 0.33 85 17,783 3.162 . 108 100 =7 9 -12 -18 3 200 T network duplicated for each phase and/or neutral l O to the reference point on the
Lo +20% tolerance -
9 110 3 1 2 -8 25 i | R e e N antenna
Ccombined standard uncertainty Normal 2.597 6.747 o el LY 120 13 1 8 2 S8 5 R T 1 1 ' c
i - 95 56,234 3.162 . 107 22 G 500/50uH down to 150kHz 2l R 2% Sg indi ; Frequency MHz height
Expanded uncertainty Normal, k = 2.0 5.19 b o o dBV Power in dBW % L g 3 L - Y — YYY\ - - L §§ 2 Measured power = indicated value (dBuV) + correction factor dB o EUT vary heig
100 10° 1010 52 5 / 4yF 8uF 0.25pF S SEES A G SR DG AL PR L) over 1to 4m Cable should drape to ground plane
To be entered 5 1 0 -17 -19 -22 -28 [ o Mains under test well back from rear of antenna
Calculated 110 3'1:2 10 1012 10 -7 9 -12 -18 % § E \ 50Q/5uH + 10 input 100 50 O | L E _ .L 1
120 10 10 20 3 1 -2 -8 > 2 0% 500 T short, direct strap to L 40cm| 80 1 .
2 50Q/50uH + 50 .~ \ground reference plar > Gy to measuring instrument
30 13 1M 8 2 g 7 M E gx‘e'{,’;') gmiter L ey ground plane
LR / FL
>0 e 9kHz high pass filter
[ g2 iOkH oo oY PrvTER——— advisabglae gut not mandatoryl| HPF eﬁ x receiv
> *—i |z y4 ¥4 Z 1z /
[ 40 - - .
S 3 Impedance i d from each phase to earth 500 ‘ T T Normalised site attenuation
£3 SOXVSOH ype s use formost purposes. R . : Example system noise floor
St 500U5.H type is used for high currents and automotive Ik R e s U el GO 35 i i e Site attenuation is the overall loss between two antennas on a given open field test site, spaced at the measuring distance.
H H g ] Applying 230V 50Hz ac across approximately 12F creates around 0.9A of earth current, Receiver noise 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 +4dB
I e s re n g co nve rs I o n a e a % continuously while the LISN is connected: a LISN cannot be used with an earth leakage protected supply 304 - floor, 6dByV ‘f of the theoretical for an open site.
) . / ¢ Site attenuation can be measured with a pair of broadband antennas, a spectrum analyser and tracking generator (see diagram).
G 28 CISPR 22: Telecom port testing —QEIS]BLMMC* «  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 TTTTT T g¢g inciol coupling and decoupling may be = A transmit antenna placed at several points over the test volume (see CISPR 22 Annex A and CISPR 16-1-4).

I : Conducted limit = CIsPR C:assg §f = auasi peak detector Avge = verage | igh frequency extensions S0 Test setups ' _ Principles Zoy=1500  separate or combined —— 10m N-N cable Va * The measured value Vgp is the maximum recorded over the receiving antenna height scan at each frequency, and Vyeccr
N - - 130 3 onducted fimits ] EHANEEs shown dashed, other limits apply QP uniess | All measurements above 1GHz, dBuV/m at 3m o9 The basic layout for the conducted test is the same as for measuring L 20+  loss,dB ~ is the value recorded when the antenna cables are connected to each other. AR+ and AF, are the respective
- dBuVv/m uVv/m dBuA/m pA/m picogauss picoTesla 3 mmm  CISPR 11 Group 2 Class AQP  iated; if the average limits are met using 28 mains emissions > P dB ) " IS, T (NS s (e v o T R
§ N > H w=CISPR 11 Group 2 > 100A QP the QP detector, a further average Frequency GHz 1 2 3 6 = See EMCTLA TGN42 (from www.emctla.org) for further guidance trolled equipment (AE) m— SYStem noise \ / antenna tactors. the IS then given by

T =1 120 e © S D G E T measurement is unnecessary oo - controlle 154 floor, dBuV/m Wi Ay(dB) = V -V - AF- - AF,
= 0 1.0 -51.5 0.00265 331 0.0033 z| 29 = : A [ I s 13 e G CISPR 22 Am 1 _ 8= The ISN is adapted for LCL external N P N DIRECT ~ VSITE ~ 7 AR
= B ad zZ 5 : mesm  EN 50121-2 railway systems 750V DC, PK Class A avge | 56 | 60| |n@ Fo with Z,,,, according to the impedance current or voltage uncontrolled _ /

& 5 178 165 0.0047 588 0.0059 "1 8% |2 g5 1o : ——  FCC Class A Class B a\,ge 50— |54 |E® g < category (ISO/IEC 11801) to ground measurement : impedance 0 —dcéaj\j/r‘?] ';TIOm \ == - /

- . o 2 8 o w | & & T3 e o e I et = ; 3 @ of the cable to be used T =
© 10 3.162 -41.5 0.0084 105.0 0.0105 g > § § f 100 ; — Disturb:§§e power QP CISPR 14-1, CISPR 13 EE;;S A avge 60 §§ E E é 80cm \\ // ~ - - - —r
= gl 2 |1 ¢gzs : = Disturbance power Avge ] escceica saupmend Sren B fuop 54 %3 g AE The telecom port Impedance Stabilising Network 5 v Theoretical site attenuation characteristics versus frequency
= 15 5.623 -36.5 0.0149 186.2 0.0186 G|l 8 || 2 E 9o 3 CISPR 22 Telecom ports Class A QP B ==c i ISN ieleircuie i

2 8 £ 5 — g IEC 60945 QP 54 © > > 40cm Generic circuit for two unscreened balanced pairs =]
ol x — S g H CISPR 22 Telecom ports Class A Avge, Class B QP o0 if possible$ (P t dist D 30
20 10.000 318 0.0265 1.5 0.0331 K =3 : ‘ M QO c J— 0 measurement distance : : : ST
o 2 S H ! CISPR 22 Telecom ports Class B Avge oo L] L] : ;- ; I :
nanogauss ? 'é S 8 : ‘ I — e ——— — — u‘ I \ Conditional testing for F > 1GHz k=7 measurementﬁM B R 10 Frequency, MHz 100 1000 25 Theoretical normalised site
3 = || e g 0 E & 70 | | | [ —— | SISERIZAANHIECE é ;f Alternative measurement options when ISNs are not suitable I P :;tgr;g?tor
25 17.8 -26.5 0.0472 0.590 0.0590 g 5 % % % % = © \/ - = LU L L L[ 1 e CISPR Band © I CISPR Band D o Fa Max F.. 2g (1 The ISN may be feplaced by @ CON according o EC 61000-46 o S X o Using the antenna factor matching direct wave 20
= : , . = 108 MH 1GHZ 3 = — . i . . - i i
e e 21 Ll [ e §lE|zz2la| ' I~ 3 | <500 Mz 2GHz 88 2 ror soreened caiowmetrod || G For other caties: metod . Emissions measuring antennas are characterised by their antenna factor AF. This gives the He'gqt t"azed 15 | 8 : S
35 56.03 165 0.1492 1865 0.1865 0 |~ [ S — VHF limits | gp § | <1GHz 5GHz 88 A2 using current probe or CA'3 using both current and. conversion between the field strength E they are measuring and their output voltage: gve_r to tm j ‘ R
: T — — = — = ; > 1GHz 5.F,, or 6GHz o g voltage measurement voltage probes , oYY v (dBuv) _ E (dBpV/m) + AF (dB/m) + A (dB) uring tes 104 10m {honzo_ntal -—
37 70.79 145 0.1878 2.347 0.2347 H-field, dBUAIM : nla = =1=I7111 D » S S g (40GHz, FCC) 52 Toem_ferrite o s /m) + A = ground reflected g 7 vertical = =
40 : 70 2 5 | F.isthe highest frequency of the =3 E_,—E{ 1000 Vyeas IS the measured voltage at the test receiver, A is the cable and other losses wave : : : : C
40 100.00 -115 0.2652 3315 03315 10kHz 01 :0.15 1 MHz 10 30 . \I—I\ § g | fmemal sources of the EUT =) | ferrie between the antenna and receiver SO : o
70 H " 60 = & = o connection (optional) t output (500) . o . . . :
mv/m : ] o ! g S é) e , g; ggrteSIe(:]e y measuremen. ij put (. LeL &e?;ﬁ’ﬁ,?y”;‘;?:n gggvteer%?ga;lg;fgj% 3;%:38;[? T_he system noise ﬂolor as shown above — the smallest signal that can be detected —is racking generator 00 -+
60 : Magnetic field limits l = £ =9 < Key characteristics unwanted transverse (differential) signal when given by the receiver's own noise floor corrected by A and AF. ‘ D ﬂ spectrum analyser
50 0.316 -1.5 0.839 10.48 1.048 9 = 50 € £ o © ST e (UG ) ST, B The antenna factor is initially provided by the manufacturer but can be re-calibrated at o 5o
60 1.000 85 2652 33.15 3315 ——— a1 = | - 2 2 g g — irﬁ;{‘e‘iﬂgﬂt‘;ﬁ’bﬁu;j{; géa;’ter any time by a specialist calibration house, using a number of methods. CISPR has — 7 : Do o
: : : : : 50 — 40 E o w for method () GEFTTE eSS TiES i e Common mode impedance at EUT port: 'F standardized on the free space calibration in which the antenna is assumed not to interact | : —_—
——— S £ . 0 de impedance Z,to the AE side of the S o . . -10 -+ horizontal
70 3.162 18.5 8.388 104.8 10.485 = l.__-_ll ]l = E 1500 resistance should be confirmed as >> 1500 001200100, IR0 20 ¥ with its surroundings, e.g. the EUT and the ground plane. Actual antenna factors will vary ) ) : 3 vertical = =
40 1 . 303 g e e el O LT Ao o ! 10 Lot =20iogv ) with proximity to other objects and also between vertical and horizontal polarization; these Geometries for broadband antennas: s ‘
80 10.000 285 26.525 331.5 33.156 3 8 1500 by adjusting ferrites, then apply current limit only (method C.1.4) o Voltage division factor: approx. 9.508 & Z=100Q typ. variations should be accounted for in the measurement uncertainty budget. Transmitting antenna height: 1m
30 | 20 w & Receiving antenna height scan: 1 — 4m
mA/m pealss nanotesia \ in kHz Hand .dth/ = Horizontal separation D between antennas 3m, 10m or 30m 20 7
90 31.6 385 0.0839 1.048 0.1048 20 B - R i 10 o The curves are normalized to exclude antenna characteristics
. . ] d ! : | . Q _ o5 d
. = Source: CISPR 16-1-4, CISPR 22
: 30MHz 100MHz 1GHz !
100 100.0 48.5 0.2652 3.315 0.3315 : | =
10 | : 2 s 30 100 1000
110 316.2 58.5 0.8388 10.48 1.048 H-field dBuA/m can be converted £ E mmm—C|SPR 11 Group 2 Class A, QP @ 10m , 2% 2 2 = 3 s s § 3 <3 %éé = e
o |  toEfield dBuV/m using a far field I mmmm— C|SPR 11 induction cookers, QP @ 3m B differences "% < s & s =355 §%§§ 3 = B InT =2
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