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Reference frequency uncertainty
Immunity to interference

Resolution bandwidths

Bandwidth switching level uncertainty
Spurious response

Displayed average noise level
Absolute level uncertainty and frequency response
Display nonlinearity

Attenuator switching uncertainty
Phase Noise

VSWR at RF input
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Spectrum Analyzer DM BEHERS
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Level measurement uncertainty

Absolute level uncertainty at 64 MHz RBW = 10 kHz, level —10 dBm, reference level —10 dBm, RF attenuation 10 dB
+20 "C to +30 °C = 0.2 dB (g =0.07 dB)
0°Cto+h0 °C =0.35dB (o0 =012dB)

Frequency response DC coupling, RF attenuation 10 dB, 20 dB, 30 dB, 40 dE,

referenced to 64 MHz RF preampilifier = off, +20 °C to +30 *C

9 kHz == 10 MHz = (0.5dB (g =017 dB)
10 MHz=f=3.6 GHz =0.3dB (g =0.1dB)
36GHz=f=7 GHz =0.5dB (g =017 dB)
7T GHz =T=13.6 GHz, span = 1 GHz = 1.5 dB (o =0.5dB)

X —NHEERIEFHA

v’ Spectrum Analyzer ... 12 months
v Signal Generator ... 36 months
v’ Power Sensor e 24 months
v' Radio Communication tester ... 12 or 24 months
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v" Absolute error

Frequency response of the RF input
Error of the input attenuator switching
Error of the IF gain setting

Error of the display linearity

Error of bandwidth switching

Error of Resolution Bandwidth

AN NI NI NI NN
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AEDSNITY e I—k
Level Uncertainty Calculation for R&S FSV
General Calculation CDINI v FORIBERY

specified standard o — o
— v FU—DE T DIEZ

Inherent errors JBTTOR, uncertain
v X—=NDOERIED@E

Absolute error @128 MHz [dB] 0.2
Frequency response [dB] 0.3

— HERIEAHACCTX =7
RIEDEBINTCUD

Input attenuator switching [dB]
IF Gain switching [dB]
Display lineanty [dB]

Bandwidth switching error [dB] — 44 OO
Resolution Bandwidth error [%5] % /HE E]Ig lL-*IA% B

combined variance 0.07 '&ﬁg EE\ Dfig |

combined standard uncertainty
rss error [dB] (95 % confidence level)

ARD LS L PFSAY

Error due to source mismatch

VSWR of DUT

combined variance Z{%%Z{ﬁ@b\é ( 1 O')
combined standard uncertainty 0.36

error including source mismatch (95%)

> =5 )VDILERATED S
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http://www.rohde-schwarz.com/en/applications/level-uncertainty-calculation-for-r-s-fsv-signal-and-

spectrum-analyzer-application-note 56280-15478.html

Application Note

History Lewel Uncertainty Calculation...

1EF63: Level Uncertainty Calculation for R&S®FSV Signal and
Spectrum Analyzer

This application note helps to understand the measurement uncertainty calculation for a modern spectrum analyzer and
provides a tool to calculate the total measurement uncertainty for different measurements.

k 1EF53_2E_pdf Application Mote English 2 21.04.2010 216 kB
L 1EF53_F5V_LEVE|_UHGBI1ﬂinty_KIS Application Mote File English 1 25.01.2010 35 kB
Share this page Stay informed: 'E] En.m
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1.9 GHz, -10 dBr ) | | XD —E It
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v' Mismatch uncertainty
v’ Calibration uncertainty
v’ Linearity uncertainty

v' Temperature effect

v’ Zero offset

v" Display noise

v’ Base unit
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AEDSNY TV Y=

HIER . SBEKRE -10 dBm @1.9 GHz

Specification Standard uncertainty
Influencing parameter Value Weighting /distribution ui
Mismatch uncertainty (SWR. ;. = 1.2) 0.038 dB 1.4 afu 0.027 dB
Calibration uncertainty 0.050 dB 2 g/normal 0.025dB
Linearity uncertainty 0.020 dB 2 g/normal 0.010 dB
Temperature effect (18°C to 28°C) 0.005 dB lo 0.005 dB
Zero offset 60 n\W 2 gfnormal 0.001 dB
Display noise (filter 7) 4x22 nW 2 g/normal 0.002 dB
NRVS base unit 0.017 dB 1.7 ofsquare 0.010 dB
Combined standard uncertainty uc(y) = il ui®(y) 0.040 dB
Expanded uncertainty (95 % confidence level) U =2xuc(y) 0.080 dB
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