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Signal flow and signal processing

RFin

Attenuator Switch

Direct Path

Result

Preselector

High speed
data link

FPGA for fast 
processing

Digital IF and 
Detectors

RF mixer stages
(frontend)

More speed with FFT-based measurements

∆f = 30 MHz 1); bandwidth = 9 kHz: ≥ 93 % overlap (step = 2.25 kHz)
9 16 384 parallel measurements in one measurement period (16k FFT)

1) ≥ 150 kHz

∆f = 30 MHz ∆f = 30 MHz ∆f = 30 MHz

f

Frequency range Detector Bandwidth tmeas Stepped scan Time domain scan
150 kHz to 30 MHz peak     9 kHz 100 ms 757 s (step = 4 kHz) 0.12 s (step = 2.25 kHz)

150 kHz to 30 MHz quasi-peak     9 kHz 1 s 3.8 h (step = 4 kHz) 2.00 s (step = 2.25 kHz)

30 MHz to 1 GHz peak 120 kHz 10 ms 255 s (step = 40 kHz) 0.75 s (step = 30 kHz)

Note: All measurement times valid for R&S®ESR

EMI conducted emission test

LISN-RF to RF input

Test receiver/spectrum analyzer
¸ESR

Line impedance stabilization V-network
¸ENV216

Mains to
DUT DUT

RF 
cable

Test receiver/spectrum analyzer
R&S®ESRP

RF magnetic 
field probe

HRF

iRF

EMI radiated emission test in semi-anechoic chamber (commercial standards CISPR, EN, FCC, ANSI, ETSI)

1 GHz to 6 GHz/18 GHz/40 GHz

30 MHz to 300 MHz

RF

Equipment
under test

Reflecting ground (metal) for semi-anechoic chamber

Distance 3 m, 5 m or 10 mFilter mains

Filter control line

Turntable¸EMC32
EMC measurement software

30 MHz to 1 GHz/6 GHz

Antenna
mast

Antenna 
reference point EUT volume

Test receiver/spectrum analyzer
¸ESW

EUT

Conducted and radiated emission tests below 30 MHz
CISPR 11 – Industrial scientific and medical equipment (QP and CAV)

CISPR 11 – Industrial scientific and medical equipment, magnetic field strenght test (QP)

CISPR 13 3) – Sound and television broadcast receivers (QP, CAV, CRMS)

CISPR 14-1 – Household equipment and electric tools (QP and CAV)

CISPR 14-1 – Household equipment and electric tools, magnetic fieldstrength test (QP)

CISPR 15 – Lighting equipment (QP and CAV)

CISPR 22 3) – Information technology equipment (QP and CAV)

CISPR 25 – Automotive equipment, on-board receivers (PK, QP, CAV)
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CISPR 32 – Multimedia equipment (QP and CAV)

CISPR 15 – Lighting equipment, magnetic field strength test (QP)

50 kHz

Radiated emission tests above 30 MHz

30 MHz 50 MHz 100 MHz 300 MHz200 MHz 500 MHz 1 GHz 2 GHz 3 GHz 5 GHz 10 GHz 20 GHz 30 GHz 40 GHz

CISPR 11 – Industrial scientific and medical equipment (QP, CAV, log. AV, PK, CRMS, APD)

CISPR 12 – Automotive equipment, off-board receivers (PK, QP, AV, CAV)

CISPR 13 3) – Sound and television broadcast receivers (QP, CAV, CRMS, PK)

CISPR 14-1 – Household equipment (QP, CAV)

CISPR 15 – Lighting equipment (QP)

CISPR 22 3) – Information technology equipment (QP, PK, CAV)

CISPR 25 – Automotive equipment, on-board receivers (PK, QP, CAV)

CISPR 32 – Multimedia equipment (PK, CAV)

FCC (PK, QP, CAV) 
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Accessories

R&S®HZ-14 probe set 
for E and H near-field 
measurements 
Detecting EMC trouble 
spots

R&S®HK116E
biconical 
antenna

¸HZ-15 probe set 
for E and H near-field 
emission measurements
with test receivers and 
spectrum analyzers

R&S®HL562E 
combined 
biconical and 
log.-periodic 
broadband 
antenna

RF fundamentals in commercial EMI testing

www.rohde-schwarz.com/ad/EMI

EMI compliance solutions EMI precompliance solutions

¸ESW EMI test receiver
❙❙ Maximum precision, standard-
compliant EMI measurements at 
unparalleled measurement speed

❙❙ Frequency range from  
2 Hz to 8/26,5/44 GHz

R&S®ESR EMI test receiver
❙❙ EMI test receiver CISPR 16-1-1 Ed 3.1 compliant
❙❙ FFT-based time domain scan for ultra-fast 
measurements (option)

❙❙ Realtime spectrum analysis for detailed 
investigation of disturbances (option)

R&S®ESRP EMI test receiver
❙❙ EMI test receiver and signal and spectrum 
analyzer in one box

❙❙ Optional preselection, preamp and FFT-based 
time domain scan to speed up measurements

❙❙ RBW (optionally in decade steps from 10 Hz 
to 1 MHz) and detectors in line with CISPR

R&S®ESL EMI test receiver
❙❙ EMI test receiver and spectrum analyzer 
combination in the entry-level class

❙❙ Frequency range from 9 kHz to 3 GHz/6 GHz 
covering almost all commercial EMC 
standards

Persistence spectrum
The same signal in persistence mode. 
Here a second pulse interferer can clearly be 
seen, which is hidden in the drill disturbance 
and not detectable in analyzer mode

Scan and spectrogram
Gapless spectrogram of quasi-peak trace. 
Display of broadband interferer from a Lap-
top power-supply. Different load conditions 
change the spectrum over time.

IF analysis and spectrogram
Display of an FM radio signal in IF analysis 
mode (top) and as spectrogram (bottom). 
The spectrogram provides a detailed over-
view of the spectrum occupancy around the 
radio signal.

Analyzer mode
Max. peak (yellow trace) and max. hold  
(blue trace) display of a broadband interferer 
in conventional analyzer mode

3)	 CISPR 32 will replace CISPR 13 and 22 by 5 March 2017.
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About Rohde & Schwarz
The Rohde & Schwarz electronics group offers innovative 
solutions in the following business fields: test and mea-
surement, broadcast and media, secure communications, 
cybersecurity, radiomonitoring and radiolocation. Founded 
more than 80 years ago, this independent company has 
an extensive sales and service network and is present in 
more than 70 countries. The electronics group is among 
the world market leaders in its established business fields.  
The company is headquartered in Munich, Germany. It 
also has regional headquarters in Singapore, Columbia, 
Maryland, USA, to manage its operations in these regions.

Sustainable product design
❙❙Environmental compatibility and eco-footprint
❙❙Energy efficiency and low emissions
❙❙Longevity and optimized total cost of ownership

Certified Environmental Management

ISO 14001
Certified Quality Management

ISO 9001

Regional contact
❙❙Europe, Africa, Middle East | +49 89 4129 12345 
customersupport@rohde-schwarz.com

❙❙North America | 1 888 TEST RSA (1 888 837 87 72) 
customer.support@rsa.rohde-schwarz.com

❙❙Latin America | +1 410 910 79 88 
customersupport.la@rohde-schwarz.com

❙❙Asia Pacific | +65 65 13 04 88 
customersupport.asia@rohde-schwarz.com

❙❙China | +86 800 810 82 28 | +86 400 650 58 96 
customersupport.china@rohde-schwarz.com

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com
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