R&S®NRP
Power Meter Family
Specifications

www.valuetronics.com

Data Sheet| 10.00


https://www.valuetronics.com/

Version 10.00, May 2014

CONTENTS
9 1= ] 11 o o L= 4
Overview of the R&S®NRP-Zxx (0103 =T =TT =] o 5
Specifications in brief of the R&SPNRP-ZXX POWET SENSOIS.........c.curreesrsesssssessssesssssesssssessassssssssassssssssssssssesssssessssses 6
Universal power sensors in R&S®Smart Sensor TeChNOIOGY ....cciiiuiriiiiir i 9
R&SONRP-Z11/-Z21 UNIVEISAl POWET SENSOTS..........veveeeeeeseeeeeeeeeeeeseeseseeesesseseseseeseseesesesseseseesesesseseseesesestsesseseeseseeseseseesesesseeessensessoneeees 9
R&S®NRP-Z31 universal Lo A= Y=Y 1= o PSRRI 12
R&SPNRP-Z41/-Z61 UNIVEISAl POWET SENSOTS..........eeveeeeeeeeeeeeeeeeeeeseeeeseseeseseeseseseeseseeseeeseeseeeesesesseseseesessesesees s eeeesesesseseeseseeeseeeenenesesneens 15
R&S®NRP-Z211/-Z221 universal POWET SENSOIS......eeiiiiiieeieeeeetteee sttt e e ste e e e ste e e e s teee e s aseeeaaseeeeass e e e s sreeesaseeesse e e e e aneee e sneeeanneesasneeesanneaeas 18
R&S®NRP-Z22 universal POWET SENSO .....iiiieiieee ettt e et ee e et e e aee e e e ae e e e e se e e e s re e e e sr e e e easee e e esme e e e sme e e sseeesaneeeesmeeeeeneeesanneeeeanneeeenneeesannen 20
R&S®NRP-Z23 universal Lo 1YY YT o LT USROS ORPRN 22
R&S®NRP-Z24 universal Lo A= Y=Y 1= o] PP UEPRN 24
Additional characteristics of the R&S®NRP-Z11/-221/-Z31/-Z41/-261/-2211/-2221/-222/-Z23/-Z24 universal power sensors............ 26
Power rating of the R&SENRP-Z22/-Z23/-Z24 ............oooreeeeeeeeeeeeee e s e s e ee st n e n s saen s et enneeeon 29
Wideband power sensors in R&S®Smart SENSor TECANOIOQY .........ccuceevecerescsesssssesssssssssssssssssessssssssasssssssssssssessnes 30
R&SONRP-Z81/-Z85/-Z86 WideDaNd POWEE SENSOTS .............oveoveeeeeeeeeeseeeeeeeeeee e eee e eeeeeee e ee e ee e 30
Additional characteristics of the R&S®NRP-Z81/-285/-Z86 wideband POWET SENSOIS ....veieeuiiiaaureeaaieeeaanreeesseeaaaneeesasseessseeasanseeasnnes 33
Thermal power sensors in R&S®Smart SENSOr TECANOIOGY ........c.cccucueceeeuressessessssesssssssesssssssessssssesssssssessssessssases 36
R&SONRP-Z51/-Z52/-255/-Z56/-Z57 thErMal POWET SENSOS ..........vveeeeeeeeseeeeseeeeseseereeeseeseseessesseseseesseeseseseesesessseeseseesesesseseeesesessrneens 36
RE&SPNRP-Z58 theIMal POWET SENSO ........eveeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseees et s seeseeeesesesseseseeeaeesseseseeseseeeeeeeseeees e eeeseseseeseeeeneeeeeeeeneneseseeens 37
Additional characteristics of the R&S®NRP-251/-252/-255/-256/-Z57/-Z58 thermal pOWEr SENSOIS...............cvvvveeveeeeeeeseeereeene 38
Average power sensors in R&S®Smart Sensor TeChNOIOGY ...ceeiiiiriiirr i 40
R&S®NRP-Z91 AVETAGE POWET SEISON .....eeiieuitieeatteaeauueeeaasseaaatseaaauseaaaseeaaasseeasanseaaamseeeaasseaeaasseeaaaseesansessaseeeeaasseeaasseeeansseesanseeeanneesansen 40
R&S®NRP-Z92 AV CT = To Lo oo =T R T=T g Yo PP PP PP OTPPOPPPIRE 42
Additional characteristics of the R&SENRP-Z91/-Z92 aVerage POWET SENSOTS ..............coewrwereereieesereeseesseessesessssessesessssesssessessenesnes 44
POWET rating Of the RESENRP-ZO2...........ouioiieeeieeeeeeeeeeeeee e ee e e e ee e s e e en e en e s e eseenne e een e nnee e eenenneneon 45
Level control sensors in R&S®SMart SENSOr TECANOIOGY .......cuereerererssrsrssssssssssssssssasssssssssassssssssssassessassassassns 46
RESCNRP-Z28 [EVE] CONIOI SENSOT ...t eeeeeseee e eeeseee s eeeseeseeseeeeeseseeseeeese s eseeeesese et eeeseseee s seeessesee st eeeseeeesseeeseeseseneeees 46
RESPNRP-Z98 [EVE] CONIOI SENSOT ...t eeeeeeeese e e et st e s ee et s eeseeeees s eeeeeeese s e e eeeseesses e eseee et eeeeseeee st seeseeness e eeseenesses e 49
Additional characteristics of the R&SENRP-Z28/-Z98 18Vel CONIOl SEBNSOTS ............o.cv.evieereeseeeereseeeeeseseeseseseeeeesseseese e ssesessesesssneenes 51
Power sensor modules in R&S®SMart SENSOr TECANOIOQY .........c.reeureurersresresssssssssssesssssssssssssssssesssssssessssssassssns 54
R&SONRP-Z27/-Z37 POWET SENSOT MOGUIES ... e st eee et eete e e e eeeseseeeeseeeee st eeesees e eeeseeeseeeeee s e eseeeeeneneeeseeens 54
Additional characteristics of the R&SENRP-Z27/-Z37 pOWer SENSOr MOAUIES ............ov.ovuioeeeeee oo 55
ACCESSOIIES FOr SEBNSOIS .....ooiiiiiiiiciieir i e e e e e ss s s s s mr e e e e s e s s s s s mneeeeeeaassssmmnreeeeeaasssammreeeeesasmnneeesaassssnnnneneesansassnnnnnenes 57
RESPNRP-Z2 EXLENSION CADIES .......oeeeeeeeeeee ettt ettt e et ees e eeeee s eeeeee s e e e s eeeseesseee et eeee et e e s en st seeseeneee s eeseenesees e 57
R&SONRP-Z3 aCHVE USB AUAPLET CADIE ...ttt ettt ee s eee e et e sees e ee e es s eee e ee s e eeeeeeeeen e ee e esenenseneens 58
R&SONRP-Z4 PaSSIVE USB AUAPIET CADIE. ........vueeeeeeeeeeeeeeeeeeeeeeee et eee et seeeee e eeseseeseeeeeeseeeeteseeeeseeeeeeetesesese st st eseseet s seeneseesesrseesenenenes 58
RESENRP-Z5 USB SENSOT NUD ........eoocvtaeeseeeseeeseeesseesseesseesseesseesseesseessaeesseesseess e85 828845888888ttt 59

vaw '¥I§e| ySc thQF!?J%éQ g)woer eter and R&S®NRP-Zxx Power Sensors



Version 10.00, May 2014

RESPNRP2 DASE UNIt ....cvuveeureeseesessnesseesseesseessesssesssesssesssesssesssesssesssesssesssesssssssesssssssssssesssesssssssessssssssssssssssesssssssesssssasesas 60
Options for the RESTNRP2 DASE UNit.....e.ceereecererisessseesaseseessssssasssessssssssasssessassssssssssssssssssassssssassssssasssssssssssssssesssessans 62
RE&SPNRP-B2 SECONA SENSOI IMPUL..........veeeeeeeeeeseeeeeeeeeeseeeeeeseeeeseeteses et seeees s et sesseseseeseeesseseseesaeeeeeeeeeseseseseeseseeseeeeeeeeeseseeseneseeesneens 62
R&SPNRP-B5 third @nd fOUMth SENSOT IMPUL ..........eeeeeeeeeeeeeeeeeeee et eeeeeeseeeee e eere e eteseseeeeeeeeseeeeseeeeeeseseeees e eeeseeeseeeeseseeeseeeeeneneseseeens 62
R&S®°NRP-B6 rear PANEI SENSOT INMPUES ...ttt ettt et e e ettt e bt e bt eee st e eh e et e e see e e bt e ebeeeaseenaeesaneenbneeateenteeenne 62
RESPNRP-B7 SENSOT CNECK SOUIGE........cv.ceeee e eeeeeeeeeeeee s eeeeeee e eee s ee e eeeee e ee s e e eeaee e ees s eseee s e e eeeeneee e ee e eseen e eee e 62
L= U= - 1o -1 63
7Y o 1= 4 e | 64
Reading the uncertainty of diode power sensors for relative power MeasuremMeNts ............ccoocueeiiiiieeiieiie e 64
(0] 1= 1 Te JT 0 ] 4 14T 1T o T SN 65
0T 0 1 T = 67

www.valuetronics.com

hde & Schwarz R&S®NRP2 Power Meter and R&S®NRP-Zxx Power Sensors 3



Version 10.00, May 2014

Definitions

Product data applies under the following conditions:

Three hours storage at the expected operating temperature followed by 30 minutes warm-up, unless otherwise stated
Specified environmental conditions met

Recommended calibration interval adhered to

All internal automatic adjustments performed, if applicable

Specifications with limits
Describe warranted product performance by means of a range of values for the specified parameter. These specifications are marked
with limiting symbols such as <, <, >, 2, +, or descriptions such as maximum and minimum.

Specifications in normal print refer to parameters where compliance is ensured by the design or derived from the measurement of
related parameters.

Specifications in bold print are 100 % tested. Test limits have been narrowed by guard bands to take into account measurement
uncertainties, drift and aging, if applicable.

Y-axis

Specification limit

N .
Actual values with measurement uncertainty and guard band

/

Specification limit

o N X-axis
Measurement uncertainties —s==== ™ Guard band

Specifications without limits
Describe warranted product performance by means of a representative value for the specified parameter. Limits are omitted whenever
they are not relevant for the specification (e.g. dimensional data).

Typical values (typ.)
Represent the population mean for the given parameter, derived from the design and/or production testing. Typical values are not
warranted by Rohde & Schwarz.

Limits of uncertainty

Expanded uncertainties with a coverage factor of 2, calculated from the test assembly specifications and the modeled behavior of the
sensor, including environmental conditions, aging, wear and tear, if applicable. The given values represent limits of uncertainty that are
met by the Rohde & Schwarz instrument after calibration at a production or service site. Limits of uncertainty (in italics) are defined in
EN 60359 and have been determined in line with the rules of the Guide to the Expression of Uncertainty in Measurement (GUM).
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Overview of the R&S®NRP-Zxx power sensors

Sensor type Frequency range Power range, Connector
R&S® max. average power / peak envelope power type
Universal power sensors
NRP-Z11 10 MHz to 8 GHz 200 pW to 200 mW (—67 dBm to +23 dBm) N
max. 400 mW (AVG)/ 1 W (PK, 10 ps)
NRP-Z21 10 MHzto 18 GHz = 200 pW to 200 mW (-67 dBm to +23 dBm) N
max. 400 mW (AVG) /1 W (PK, 10 ps)
NRP-Z31 10 MHz to 33 GHz | 200 pW to 200 mW (-67 dBm to +23 dBm) 3.50 mm
max. 400 mW (AVG) /1 W (PK, 10 ps)
NRP-Z41 50 MHz to 40 GHz = 200 pW to 100 mW (—67 dBm to +20 dBm) 2.92 mm
max. 200 mW (AVG)/ 1 W (PK, 10 ps)
NRP-Z61 50 MHz to 50 GHz = 200 pW to 100 mW (—67 dBm to +20 dBm) 2.40 mm
max. 200 mW (AVG) / 1 W (PK, 10 ps)
NRP-Z211 10 MHz to 8 GHz 1.0 nW to 100 mW (-60 dBm to +20 dBm) N
max. 400 mW (AVG) /2 W (PK, 10 ps)
NRP-Z221 10 MHz to 18 GHz 1.0 nW to 100 mW (-60 dBm to +20 dBm) N
max. 400 mW (AVG) /2 W (PK, 10 ps)
NRP-Z22 10 MHzt0o 18 GHz  2nWto2 W (57 dBm to +33 dBm) N
max. 3 W (AVG)/ 10 W (PK, 10 us)
NRP-Z23 10 MHzto 18 GHz | 20nWto 15 W (—47 dBm to +42 dBm) N
max. 18 W (AVG) / 100 W (PK, 10 ps)
NRP-Z24 10 MHz to 18 GHz 60 nW to 30 W (-42 dBm to +45 dBm) N
max. 36 W (AVG) / 300 W (PK, 10 ps)
Wideband power sensors
NRP-Z81 50 MHzto 18 GHz =~ 1 nWto 100 mW  (-60 dBm to +20 dBm) N
max. 200 mW (AVG) / 1 W (PK, 1 ps)
NRP-Z85 50 MHzto 40 GHz =~ 1 nWto 100 mW  (-60 dBm to +20 dBm) 2.92 mm
max. 200 mW (AVG) /1 W (PK, 1 ps)
NRP-Z86 50 MHzto 40 GHz =~ 1 nWto 100 mW  (-60 dBm to +20 dBm) 2.40 mm
model .40 max. 200 mW (AVG) / 1 W (PK, 1 ps)
NRP-Z86 50 MHz to 44 GHz =~ 1 nWto 100 mW  (-60 dBm to +20 dBm) 2.40 mm
model .44 max. 200 mW (AVG) / 1 W (PK, 1 ps)
Thermal power sensors
NRP-Z51 DC to 18 GHz 300 nW to 100 mW (-35 dBm to +20 dBm) N
model .03 max. 300 mW (AVG) /20 W (PK, 1 ps)
NRP-Z52 DC to 33 GHz 300 nW to 100 mW (—35 dBm to +20 dBm) 3.50 mm
max. 300 mW (AVG)/ 10 W (PK, 1 ps)
NRP-255 DC to 40 GHz 300 nW to 100 mW (35 dBm to +20 dBm) 2.92 mm
model .03 max. 300 mW (AVG) / 10 W (PK, 1 us)
NRP-Z55 DC to 44 GHz 300 nW to 100 mW (35 dBm to +20 dBm) 2.92 mm
model .04 max. 300 mW (AVG)/ 10 W (PK, 1 ps)
NRP-256 DC to 50 GHz 300 nW to 100 mW (35 dBm to +20 dBm) 2.40 mm
max. 300 mW (AVG) / 10 W (PK, 1 us)
NRP-257 DC to 67 GHz 300 nW to 100 mW (35 dBm to +20 dBm) 1.85 mm
max. 300 mW (AVG) / 10 W (PK, 1 us)
NRP-Z58 DC to 110 GHz 300 nW to 100 mW (—35 dBm to +20 dBm) 1.00 mm
max. 300 mW (AVG)/ 10 W (PK, 1 ps)
Average power sensors
NRP-Z91 9 kHz to 6 GHz 200 pW to 200 mW (—67 dBm to +23 dBm) N
max. 400 mW (AVG)/ 1 W (PK, 10 ps)
NRP-292 9 kHz to 6 GHz 2nWto2 W (-57 dBm to +33 dBm) N
max. 3 W (AVG) /10 W (PK, 10 ps)
Level control sensors
NRP-Z28 10 MHz to 18 GHz | 200 pW to 100 mW (-67 dBm to +20 dBm) N
max. 700 mW (AVG) /4 W (PK, 10 pus)
NRP-Z98 9 kHz to 6 GHz 200 pW to 100 mW (—67 dBm to +20 dBm) N
max. 700 mW (AVG) /4 W (PK, 10 ps)
Power sensor modules
NRP-Z27 DC to 18 GHz 4 uyW to 400 mW  (—24 dBm to +26 dBm) N
max. 500 mW (AVG) /30 W (PK, 1 ps)
NRP-Z37 DC to 26.5 GHz 4 uW to 400 mW  (—24 dBm to +26 dBm) 3.5 mm

max. 500 mW (AVG) / 30 W (PK, 1 ps)
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Specifications in brief of the R&S®NRP-Zxx power sensors

Sensor type Impedance matching (SWR) | Rise time | Zero Noise Uncertainty for power
Video BW | offset (typ.) measurements
R&S® (typ.) at +20 °C to +25 °C
absolute \ relative
Universal power sensors
NRP-Z11 10 MHz to 2.4 GHz: <1.13 0.047 dB to 0.022 dB to
>24GHzt0 8.0 GHz: <1.20 0.083 dB 0.066 dB
NRP-Z21 10 MHz to 2.4 GHz: <1.13 0.047 dB to 0.022 dB to
>24GHzt0 8.0 GHz: <1.20 0.128 dB 0.110dB
> 8.0 GHz to 18.0 GHz: <1.25
NRP-Z31 10 MHz to 2.4 GHz: <1.13 0.051 dB to 0.022 dB to
>24GHzt08.0GHz: <1.20 0.137 dB 0.118 dB
> 8.0 GHz to 18.0 GHz: <1.25
> 18.0 GHz to 26.5 GHz:< 1.30
> 26.5 GHz to 33.0 GHz:< 1.35
NRP-Z41 50 MHz to 2.4 GHz: <113 <8yps 64 pW 40 pW 0.074 dB to 0.028 dB to
>2.4 GHzt08.0 GHz: <1.20 | > 50 kHz 0.150 dB 0.137 dB
> 8.0 GHz to 18.0 GHz: <1.25
> 18.0 GHz to 26.5 GHz:< 1.30
> 26.5 GHz to 33.0 GHz:< 1.35
> 33.0 GHz to 40.0 GHz:< 1.37
NRP-Z61 50 MHz to 2.4 GHz: <1.13 0.074 dB to 0.028 dB to
>24GHzt08.0GHz: <1.20 0.191 dB 0.166 dB
> 8.0 GHz to 18.0 GHz: <1.25
> 18.0 GHz to 26.5 GHz:< 1.30
> 26.5 GHz to 33.0 GHz:< 1.35
> 33.0 GHz to 40.0 GHz:< 1.37
> 40.0 GHz to 50.0 GHz:< 1.40
NRP-Z211 10 MHz to 2.4 GHz: <1.13 0.054 dB to 0.022 dB to
>24GHzto8.0GHz: <1.20 <10yps 0.110 dB 0.112dB
NRP-Z221 10 MHz to 2.4 GHz: <1.13 | >40kHz 290 pW 180 pW | 0.054 dB to 0.022 dB to
>24GHzt08.0GHz: <1.20 0.143 dB 0.142 dB
> 8.0 GHz to 18.0 GHz: <1.25
NRP-z22 10 MHz to 2.4 GHz: <1.14 0.7 nW 0.4 nW 0.079 dB to 0.022 dB to
>24GHzt08.0GHz: <1.20 0.178 dB 0.112dB
>8.0 GHzto 12.4 GHz: <1.25
> 12.4 GHz to 18.0 GHz:< 1.30
NRP-Z23 10 MHz to 2.4 GHz: <1.14 7 nW 4 nW 0.078 dB to 0.022 dB to
>24GHzto80GHz: <125 <8uys 0.199 dB 0.110dB
> 8.0 GHz to 12.4 GHz: <1.30 > 50 kHz
> 12.4 GHz to 18.0 GHz:< 1.41
NRP-Z24 10 MHz to 2.4 GHz: <1.14 20 nW 13 nW 0.078 dB to 0.022 dB to
>24GHzto 8.0 GHz: <1.25 0.222 dB 0.110dB
> 8.0 GHz to 12.4 GHz: <1.30
> 12.4 GHz to 18.0 GHz:< 1.41
Wideband power sensors
NRP-Z81 50 MHz to 2.4 GHz: <1.16 0.130 dB to 0.039 dB to
>24GHzto8.0GHz: <1.20 0.150 dB 0.148 dB
> 8.0 GHz to 18.0 GHz: <1.25
NRP-Z85 50 MHz to 2.4 GHz: <1.16 0.130 dB to 0.039 dB to
>24GHzt08.0GHz: <1.20 0.170 dB 0.165dB
NRP-Z86 > 8.0 GHz to 18.0 GHz: <1.25
model .40 >18.0 GHz t0 26.5 GHz:<1.30 <13 ns 220 pW 110 pW
> 26.5 GHz to 40.0 GHz:< 1.35 | > 30 MHz
NRP-Z86 50 MHz to 2.4 GHz: <1.16 0.130 dB to 0.039 dB to
model .44 >24GHzto8.0GHz: <1.20 0.190 dB 0.165 dB
> 8.0 GHz to 18.0 GHz: <1.25
> 18.0 GHz to 26.5 GHz:< 1.30
> 26.5 GHz to 40.0 GHz:< 1.35
>40.0 GHz to 44.0 GHz:< 1.40
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Specifications in brief of the R&S®NRP-Zxx power sensors

(continued)

Sensor type

R&S®

Impedance matching (SWR)

Thermal power sensors

Rise time
Video BW

Zero
offset

(typ.)

Noise
(typ.)

Version 10.00, May 2014

Uncertainty for power measurements

at +20 °C to +25 °C
absolute

\ relative

NRP-Z51
model .03

NRP-Z52

NRP-Z55

model .03

NRP-Z55

model .04

NRP-Z56

NRP-257

NRP-Z58

DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
> 12.4 GHz to 18.0 GHz:< 1.16
DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
> 12.4 GHz to 18.0 GHz:< 1.16
> 18.0 GHz to 26.5 GHz:< 1.22
> 26.5 GHz to 33.0 GHz:< 1.28
DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
> 12.4 GHz to 18.0 GHz:< 1.16
> 18.0 GHz to 26.5 GHz:< 1.22
> 26.5 GHz to 40.0 GHz:< 1.28
DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
> 12.4 GHz to 18.0 GHz:< 1.16
> 18.0 GHz to 26.5 GHz:< 1.22
> 26.5 GHz to 40.0 GHz:< 1.28
> 40.0 GHz to 44.0 GHz:< 1.30
DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
> 12.4 GHz to 18.0 GHz:< 1.16
> 18.0 GHz to 26.5 GHz:< 1.22
> 26.5 GHz to 40.0 GHz:< 1.28
> 40.0 GHz to 50.0 GHz:< 1.30
DC to 100 MHz: <1.03
> 100 MHz to 2.4 GHz: < 1.06
>2.4 GHzto 12.4 GHz: <1.13
>12.4 GHz to 18.0 GHz:< 1.16
> 18.0 GHz to 26.5 GHz:< 1.22
> 26.5 GHz to 40.0 GHz:< 1.28
> 40.0 GHz to 50.0 GHz:< 1.30
> 50.0 GHz to 67.0 GHz:< 1.35
DC to 100 MHz: <1.05
> 100 MHz to 2.4 GHz: < 1.08
>2.4 GHzto 12.4 GHz: <1.18
> 12.4 GHz to 18.0 GHz:< 1.23
> 18.0 GHz to 26.5 GHz:< 1.28
> 26.5 GHz to 40.0 GHz:< 1.38
> 40.0 GHz to 50.0 GHz:< 1.46
> 50.0 GHz to 67.0 GHz:< 1.56
> 67.0 GHz to 80.0 GHz:< 1.60
> 80.0 GHz to 95.0 GHz:< 1.66
>95.0 GHz to 110 GHz: < 1.70

15 nW

15 nW

0.040 dB to
0.082 dB

0.040 dB to

0.101 dB

0.040 dB to
0.108 dB

0.040 dB to
0.138 dB

0.040 dB to
0.143 dB

0.040 dB to
0.248 dB

0.040 dB to
0.318 dB

0.010 dB

0.010 dB

0.010 dB

0.010 dB

0.010 dB

0.010 dB

0.014 dB
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Specifications in brief of the R&S®NRP-Zxx power sensors

(continued)
Sensor type Impedance Rise time Zero offset Noise (typ.) Uncertainty for power
matching Video BW (typ.) measurements
R&S® (SWR) at +20 °C to +25 °C
\ \ absolute relative
Average power sensors
NRP-Z91 10 MHz to 2.4 GHz: <1.13 64 pW 40 pW 0.047 dB to 0.022 dB to 0.066
>24GHzt0 6.0 GHz: <1.20 - 0.083 dB aB
NRP-Z92 10 MHz to 2.4 GHz: <1.14 0.7 nW 0.4 nW 0.079 dB to 0.022 dB to 0.087
>24GHzto 6.0 GHz: <1.20 0.151 dB aB
Level control sensors
NRP-Z28 10 MHz to 2.4 GHz: <111 <8yps 0.047 dB to 0.022dB to 0.110
>24GHzto4.0 GHz: <1.15 >50kHz 0.130 dB aB
>40GHzt08.0GHz: <1.22
>8.0GHzto 18 GHz: <1.30 67 pW 42 pW
NRP-Z98 9 kHz to 2.4 GHz: <111 - 0.047 dB to 0.022 dB to 0.066
>24 GHzt0 4.0 GHz: <1.15 0.083 dB dB
>4.0GHzt0 6.0 GHz: <1.22
Power sensor modules
NRP-z27 DC to 2.0 GHz: <115 - 0.070 dB to 0.032 dB
>20GHzto4.2GHz: <1.18 0.112dB
>42GHzt08.0GHz: <1.23
>8.0 GHzto 12.4 GHz: <1.25
>12.4 GHz to 18.0 GHz:< 1.35 200 nW 120 nW
NRP-z37 DC to 2.0 GHz: <115 - 0.070 dB to 0.032 dB
>20GHzt0o4.2GHz: <1.18 0.122 dB
>42GHzto80GHz: <1.23
>8.0 GHzto 12.4 GHz: <1.25
>12.4 GHz to 18.0 GHz:< 1.30
> 18.0 GHz to 26.5 GHz:< 1.45
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Universal power sensors in R&S®Smart Sensor Technology

R&S®NRP-Z11/-Z21 universal power sensors

Specifications from 8 GHz to 18 GHz apply only to the R&S®NRP-Z21.

Frequency range

R&S®NRP-Z11
R&S°NRP-Z21

10 MHz to 8 GHz
10 MHz to 18 GHz

Impedance matching (SWR) 10 MHz to 2.4 GHz <1.13 (1.11)
> 2.4 GHz to 8.0 GHz <1.20 (1.18) (): +15°C to +35 °C
> 8.0 GHz to 18.0 GHz <1.25 (1.23)

Power measurement range

Max. power

Measurement subranges

Transition regions

Dynamic response

continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power

200 pW to 200 mW (—67 dBm to +23 dBm)
200 nW to 200 mW (-37 dBm to +23 dBm)
600 pW to 200 mW (-62 dBm to +23 dBm)
10 nW to 200 mW (50 dBm to +23 dBm) *
0.4 W (+26 dBm), continuous

1.0 W (+30 dBm) for max. 10 ys

path 1 —67 dBm to —14 dBm
path 2 —47 dBm to +6 dBm
path 3 —27 dBm to +23 dBm

with automatic path selection 3

video bandwidth
single-shot bandwidth
rise time 10 %/90 %

(-19+1)dBmto (-13 £ 1) dBm
(+1+1)dBmto (+7 £ 1) dBm

> 50 kHz (100 kHz)
> 50 kHz (100 kHz)
<8 s (4 ps)

(): +15°C to +35 °C

Acquisition
Triggering

Zero offset

sample rate (continuous)
internal
threshold level range

133.358 kHz (default) or 119.467 kHz *

—40 dBm to +23 dBm

threshold level accuracy

identical to uncertainty for absolute power
measurements

threshold level hysteresis 0dBto 10dB
dropout ° Osto10s
external see R&S®NRP2 base unit, R&S®NRP-Z3 USB
adapter cable or R&S®NRP-Z5 USB sensor hub
slope (external, internal) pos./neg.
delay -5 msto+100 s
hold-off O0sto10s

resolution (delay, hold-off, dropout)

sample period (= 8 ps)

source
initial, without zeroing

internal, external, immediate, bus, hold

(): typical at 1 GHz
+15°Cto +35 °C

[ 1:8 GHz to 18 GHz

path 1 < 470 [500] (100) pW
path 2 <47 [50] (10) nW
path 3 <4.7[5] (1) uW
after external zeroing °’
path 1 <104 [110] (64) pW
path 2 <10 [11] (6) nW
path 3 <1.0[1.1] (0.6) yW
Zero drift ® path 1 < 35 [37] (0) pW
path 2 <3.0[3.2] (0) nW
path 3 < 0.30[0.32] (0) yW
Measurement noise ° path 1 < 65 [69] (40) pW
path 2 <6.3[6.6] (4.0) nW
path 3 < 0.63[0.66] (0.4) yW

www.valuetronics.com
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R&S®NRP-Z11/-Z21 universal power sensors (continued)

Uncertainty for absolute power measurements "YindB

10 MHz to < 20 MHz

0.174 0.175 0.175

0.075 0.070 0.071

0.056 0.047 0.048
—67 -19 +1

Power level in dBm

100 MHz to 4 GHz

0.150 0.162 0.164

0.081 0.077 0.081

0.066 0.058 0.063
—67 -19 +1

Power level in dBm

> 8 GHz to 12.4 GHz

0.168 0.176 0.184

0.106 0.096 0.110

0.094 0.079 0.096
—67 -19 +1

Power level in dBm

www.yalyetronics,c

20 MHz to < 100 MHz

0.147 0.159 0.159
0.072 0.069 0.069
0.056 0.047 0.048
+23 -67 -19 +1
Power level in dBm
>4 GHz to 8 GHz
0.160 0.170 0.174
0.096 0.089 0.097
0.083 0.072 0.082
+23 -67 -19 +1
Power level in dBm
>12.4 GHz to 18 GHz
0.188 0.196 0.210
0.133 0.120 0.142
0.123 0.103 0.128
+23 -67 -19 +1
Power level in dBm
woer eter and R&S®NRP-Zxx Power Sensors

+23

+23

+23

0°Cto +50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto +50 °C
+15°C to +35 °C
+20 °C to +25 °C
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R&S®NRP-Z11/-Z21 universal power sensors (continued)

Uncertainty for relative power measurements ' in dB

10 MHz to < 20 MHz 20 MHz to < 100 MHz
+23 1 0.226 0.229 0.027 +23  0.206 0.215 0.027 0°Cto +50 °C
0.084 0.080 0.022 0.082 0.078 0.022 +15°C to +35 °C
+7 1 0.046 0.044 0.022 +7 | 0.046 0.044 0.022 +20 °C to +25 °C
+1 1 0.226 0.027 0.229 +1]0.205 0.027 0.215 0°Cto +50 °C
0.083 0.022 0.080 0.081 0.022 0.078 +15 °C to +35 °C
-13 | 0.045 0.022 0.044 -13 | 0.044 0.022 0.044 +20 °C to +25 °C
-19 1 0.023 0.226 0.226 -19 1 0.023 0.205 0.206 0°Cto +50 °C
0.022 0.083 0.084 0.022 0.081 0.082 +15°C to +35 °C
-67 | 0.022 0.045 0.046 -67 | 0.022 0.044 0.046 +20 °C to +25 °C
-67 -19/-13 +1/+7 +23 -67 -19/-13 +1/+7 +23
Power level in dBm Power level in dBm
100 MHz to 4 GHz >4 GHz to 8 GHz
+23 1 0.209 0.218 0.038 +23  0.215 0.223 0.049 0°Cto +50 °C
0.088 0.085 0.032 0.097 0.093 0.044 +15°C to +35 °C
+7 | 0.055 0.047 0.031 +7 | 0.066 0.059 0.043 +20 °C to +25 °C
+1 0.206 0.028 0.218 +110.210 0.030 0.223 0°Cto +50 °C
0.083 0.022 0.085 0.088 0.022 0.093 +15°C to +35 °C
-13 ] 0.048 0.022 ‘ 0.047 -13 | 0.054 0.022 0.059 +20 °C to +25 °C
-19 1 0.023 0.206 0.209 -19 1 0.024 0.210 0.215 0°Cto +50 °C
0.022 0.083 0.088 0.022 0.088 0.097 +15°C to +35 °C
-67 | 0.022 0.048 0.055 -67 | 0.022 0.054 0.066 +20 °C to +25 °C
-67 -19/-13 +1/+7 +23 -67 -19/-13 +1/+7 +23
Power level in dBm Power level in dBm
> 8 GHz to 12.4 GHz >12.4 GHz to 18 GHz
+23  0.224 0.231 0.064 +23 | 0.244 0.245 0.086 0°Cto +50 °C
0.111 0.106 0.061 0.135 0.128 0.084 +15 °C to +35 °C
+7  0.084 0.077 0.060 +7 1 0.110 0.102 0.083 +20 °C to +25 °C
+10.216 0.034 0.231 +1]0.230 0.040 0.245 0°Cto +50 °C
0.096 0.027 0.106 0.112 0.034 0.128 +15°C to +35 °C
-13 ] 0.063 0.025 0.077 -13 ] 0.079 0.033 0.102 +20 °C to +25 °C
-19  0.024 0.216 0.224 -19 | 0.024 0.230 0.244 0°Cto +50 °C
0.022 0.096 0.111 0.022 0.112 0.135 +15°C to +35 °C
-67 | 0.022 0.063 0.084 -67 | 0.022 0.079 0.110 +20 °C to +25 °C
-67 -19/-13 +1/+7 +23 -67 -19/-13 +1/+7 +23
Power level in dBm Power level in dBm

www.valuetronics.com
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R&S®NRP-Z31 universal power sensor

Frequency range
Impedance matching (SWR)

10 MHz to 33 GHz

10 MHz to 2.4 GHz <1.13 (1.11)
>2.4 GHz t0 8.0 GHz <1.20 (1.18)
> 8.0 GHz to 18.0 GHz <1.25(1.23) ():+15°Cto+35°C
> 18.0 GHz to 26.5 GHz <1.30 (1.28)
> 26.5 GHz to 33.0 GHz <1.35(1.33)

Power measurement range

Max. power

Measurement subranges

Transition regions

Dynamic response

Acquisition
Triggering

Zero offset

Zero drift

Measurement noise °

continuous average
burst average
timeslot/gate average

200 pW to 200 mW (-67 dBm to +23 dBm)
200 nW to 200 mW (=37 dBm to +23 dBm)
600 pW to 200 mW (62 dBm to +23 dBm) '

trace

average power

peak envelope power

path 1

path 2

path 3

with automatic path selection 8

video bandwidth
single-shot bandwidth

10 nW to 200 mW (-50 dBm to +23 dBm) *
0.4 W (+26 dBm), continuous

1.0 W (+30 dBm) for max. 10 ys

—67 dBm to —14 dBm

—47 dBm to +6 dBm

—27 dBm to +23 dBm

(-19+1)dBmto (-13 + 1) dBm
(+1+1)dBmto (+7 £ 1) dBm

> 50 kHz (100 kHz)

> 50 kHz (100 kHz) (): +15°C to +35 °C

rise time 10 %/90 %
sample rate (continuous)
internal

<8 us (4 ps)
133.358 kHz (default) or 119.467 kHz *

threshold level range
threshold level accuracy

—40 dBm to +23 dBm
identical to uncertainty for absolute power
measurements

threshold level hysteresis
dropout °
external

0dBto 10 dB

O0sto10s

see R&S®NRP2 base unit, R&S®NRP-Z3 USB
adapter cable or R&S®NRP-Z5 USB sensor hub

slope (external, internal)
delay
hold-off

pos./neg.
-5 msto+100 s
O0sto10s

resolution (delay, hold-off, dropout)

source
initial, without zeroing

sample period (= 8 us)
internal, external, immediate, bus, hold

path 1
path 2
path 3

after external zeroing &7
path 1

< 470 [500] (100) pW
< 47 [50] (10) nW

<2.4[2.5] (0.5 pwW (): typical at 1 GHz

+15°C to +35 °C
<104 [113] (64) pW

[ 1: 8 GHz to 33 GHz

path 2 <10 [11] (6) n\W

path 3 <0.5[0.6] (0.3) pW
path 1 < 35 [38] (0) pW
path 2 <3.0[3.3] (0) "W
path 3 <0.15 [0.18] (0) pW
path 1 <65 [71] (40) pW
path 2 <6.3[6.8] (4.0) n\W
path 3 <0.32[0.37] (0.2) pW

W‘MW '¥l§e| ySc EEQQJ%@Q g)woer eter and R&S®NRP-Zxx Power Sensors



Version 10.00, May 2014

R&S®NRP-Z31 universal power sensor (continued)

Uncertainty for absolute power measurements "YindB

10 MHz to < 20 MHz

20 MHz to < 100 MHz

0.178 0.174 0.188 0.150 0.158 0.171 0°Cto +50 °C
0.080 0.081 0.084 0.077 0.079 0.082 +15°C to +35°C
0.051 0.053 0.054 0.051 0.053 0.053 +20 °C to +25 °C
-67 -19 +1 +23 -67 -19 +1 +23
Power level in dBm Power level in dBm
100 MHz to 4 GHz >4 GHz to 8 GHz
0.156 0.163 0.175 0.163 0.169 0.179 0°Cto +50 °C
0.085 0.087 0.089 0.088 0.090 0.091 +15°C to +35 °C
0.061 0.063 0.063 0.063 0.065 0.065 +20 °C to +25 °C
-67 -19 +1 +23 -67 -19 +1 +23
Power level in dBm Power level in dBm
> 8 GHz to 12.4 GHz >12.4 GHz to 18 GHz
0.175 0.178 0.186 0.196 0.198 0.202 0°Cto +50 °C
0.095 0.097 0.098 0.112 0.114 0.116 +15°C to +35 °C
0.070 0.072 0.072 0.089 0.090 0.092 +20 °C to +25 °C
-67 -19 +1 +23 -67 -19 +1 +23
Power level in dBm Power level in dBm
> 18 GHz to 26.5 GHz > 26.5 GHz to 33 GHz
0.217 0.222 0.228 0.247 0.257 0.273 0°Cto +50 °C
0.116 0.120 0.129 0.142 0.149 0.167 +15°C to +35 °C
0.088 0.090 0.100 0.116 0.119 0.137 +20 °C to +25 °C
-67 -19 +1 +23 -67 -19 +1 +23

Power level in dBm

www.valuetronics.com

Power level in dBm
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R&S®NRP-Z31 universal power sensor (continued)

Uncertainty for relative power measurements "' in dB

10 MHz to < 20 MHz

+23 1 0.245 0.221 0.040
0.099 0.095 0.022
+7  0.044 0.044 0.022
+10.227 0.029 0.221
0.093 0.022 0.095
-13 1 0.044 0.022 0.044
-19 ] 0.030 0.227 0.245
0.022 0.093 0.099
-67 | 0.022 0.044 0.044
-67 -19/-13 +1/+7 +23
Power level in dBm
100 MHz to 4 GHz
+23 1 0.219 0.225 0.026
0.096 0.098 0.022
+7 | 0.044 0.045 0.022
+1 1 0.209 0.026 0.225
0.093 0.022 0.098
-13 | 0.044 0.022 ‘ 0.045
-19 1 0.022 0.209 0.219
0.022 0.093 0.096
-67 | 0.022 0.044 0.044
-67 -19/-13 +1/+7 +23
Power level in dBm
> 8 GHz to 12.4 GHz
+23 1 0.235 0.240 0.032
0.105 0.107 0.027
+7 1 0.051 0.053 0.026
+10.232 0.031 0.240
0.102 0.025 0.107
-13 ] 0.045 0.02 0.053
-19 1 0.023 0.232 0.235
0.022 0.102 0.105
-67 | 0.022 0.045 0.051
-67 -19/-13 +1/+7 +23
Power level in dBm
> 18 GHz to 26.5 GHz
+23 1 0.287 0.289 0.057
0.139 0.142 0.053
+7  0.086 0.088 0.052
+1 1 0.285 0.041 0.289
0.121 0.035 0.142
-13 | 0.057 0.034 0.088
-19 1 0.026 0.285 0.287
0.022 0.121 0.139
-67 | 0.022 0.057 0.086
-67 -19/-13 +1/+7 +23

Power level in dBm

www.yalyetronics,c

(0]

wer

20 MHz to < 100 MHz

+23 1 0.217 0.219 0.026
0.093 0.094 0.022
+7 | 0.044 0.044 0.022
+110.204 0.024 0.219
0.090 0.022 0.094
-13 1 0.044 0.022 0.044
-19 1 0.022 0.204 0.217
0.022 0.090 0.093
-67 | 0.022 0.044 0.044
-67 -19/-13 +1/+7 +23
Power level in dBm
>4 GHz to 8 GHz
+23  0.226 0.232 0.029
0.100 0.102 0.023
+7 | 0.046 0.048 0.022
+1]0.217 0.028 0.232
0.097 0.022 0.102
-13 1 0.044 0.022 0.048
-19 1 0.022 0.217 0.226
0.022 0.097 0.100
-67 | 0.022 0.044 0.046
-67 -19/-13 +1/+7 +23
Power level in dBm
>12.4 GHz to 18 GHz
+23 | 0.249 0.255 0.039
0.115 0.117 0.034
+7 | 0.060 0.063 0.033
+10.252 0.034 0.255
0.109 0.029 0.117
-13 ] 0.049 0.028 0.063
-19 | 0.024 0.252 0.249
0.022 0.109 0.115
-67 | 0.022 0.049 0.060
-67 -19/-13 +1/+7 +23
Power level in dBm
> 26.5 GHz to 33 GHz
+23 1 0.327 0.331 0.077
0.169 0.172 0.074
+7 1 0.116 0.118 0.073
+110.312 0.047 0.331
0.132 0.041 0.172
-13 | 0.066 0.040 0.118
-19 1 0.028 0.312 0.327
0.022 0.132 0.169
-67 | 0.022 0.066 0.116
-67 -19/-13 +1/+7 +23

Power level in dBm

eter and R&S®NRP-Zxx Power Sensors

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°C to +50 °C
+15°C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15 °C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25°C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto+35°C
+20 °C to +25 °C



R&S®NRP-Z41/-Z61 universal power sensors

Specifications from 50 MHz to 40 GHz apply to the R&S®NRP-Z41.
Specifications from 50 MHz to 50 GHz apply to the R&S®NRP-Z61.

Frequency range

Impedance matching (SWR)

Power measurement range

Max. power

Measurement subranges

R&S°NRP-Z41
R&S®NRP-Z61

Version 10.00, May 2014

50 MHz to 40 GHz
50 MHz to 50 GHz

50 MHz to 2.4 GHz <1.13 (1.11)
> 2.4 GHz t0 8.0 GHz <1.20 (1.18)
> 8.0 GHz to 18.0 GHz <1.25(1.23) ():+15°Cto+35°C
> 18.0 GHz to 26.5 GHz <1.30 (1.28)
> 26.5 GHz to 33.0 GHz <1.35(1.33)
> 33.0 GHz to 40.0 GHz <1.37 (1.35)
> 40.0 GHz to 50.0 GHz < 1.40 (1.38)

continuous average
burst average

200 pW to 100 mW (—67 dBm to +20 dBm)
200 nW to 100 mW (=37 dBm to +20 dBm)

timeslot/gate average
trace
average power

600 pW to 100 mW (-62 dBm to +20 dBm) '
10 nW to 100 mW (=50 dBm to +20 dBm) 2
0.4 W (+23 dBm), continuous

peak envelope power
path 1
path 2
path 3

1.0 W (+30 dBm) for max. 10 us
—67 dBm to —14 dBm

—47 dBm to +6 dBm

—27 dBm to +20 dBm

Transition regions

Dynamic response

Acquisition

with automatic path selection *

video bandwidth

(-19 £ 1) dBm to (13 + 1) dBm
(+1 £ 1) dBm to (+7 + 1) dBm
> 50 kHz (100 kHz)

single-shot bandwidth
rise time 10 %/90 %
sample rate (continuous)

> 50 kHz (100 kHz)
<8 s (4 ps)
133.358 kHz (default) or 119.467 kHz *

(): +15°C to +35 °C

Triggering

internal
threshold level range
threshold level accuracy

—40 dBm to +20 dBm
identical to uncertainty for absolute power
measurements

threshold level hysteresis 0dBto 10 dB
dropout ° Osto10s
external see R&S®NRP2 base unit, R&S°NRP-Z3 USB
adapter cable or R&S®NRP-Z5 USB sensor hub
slope (external, internal) pos./neg.
delay -5msto+100 s
hold-off O0sto10s

resolution (delay, hold-off, dropout)

source

sample period (= 8 ys)
internal, external, immediate, bus, hold

Zero offset

initial, without zeroing
path 1
path 2
path 3

after external zeroing °’

< 470 [500] (100) pW
<47 [50] (10) nW

<24[2.5] (0.5) uW (): typical at 1 GHz

+15°Cto +35°C

path 1

< 104 [127] (64) pW
[ ]: 8 GHz to 50 GHz

path 2 <10 [13] (6) nW
path 3 <0.5[0.7] (0.3) yW
Zero drift ® path 1 < 35 [38] (0) pW
path 2 <3.0[4.4] (0) nW
path 3 <0.15[0.22] (0) yW
Measurement noise ° path 1 < 65 [80] (40) pW
path 2 <6.3[8.2] (4.0) nW
path 3 <0.32[0.45] (0.2) yW

www.valuetronics.com
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R&S®NRP-Z41/-Z61 universal power sensors (continued)

Uncertainty for absolute power measurements "YindB

50 MHz to < 100 MHz

0.199 0.197 0.198
0.093 0.089 0.095
0.081 0.079 0.086
-67 -19 +1 +20
Power level in dBm
> 8 GHz to 12.4 GHz
0.158 0.156 0.159
0.100 0.097 0.102
0.089 0.085 0.090
-67 -19 +1 +20
Power level in dBm
> 18 GHz to 26.5 GHz
0.194 0.193 0.198
0.126 0.123 0.131
0.113 0.109 0.118
-67 -19 +1 +20
Power level in dBm
> 33 GHz to 40 GHz
0.232 0.232 0.240
0.152 0.150 0.164
0.138 0.135 0.150
-67 -19 +1 +20
Power level in dBm
www.yaluetronics,col

100 MHz to 8 GHz

0.145 0.143 0.145
0.090 0.087 0.091
0.078 0.074 0.079
-67 -19 +1 +20
Power level in dBm
>12.4 GHz to 18 GHz
0.177 0.175 0.179
0.118 0.115 0.121
0.107 0.103 0.110
-67 -19 +1 +20
Power level in dBm
> 26.5 GHz to 33 GHz
0.216 0.215 0.221
0.144 0.142 0.152
0.131 0.128 0.139
-67 -19 +1 +20
Power level in dBm
> 40 GHz to 50 GHz
0.270 0.273 0.285
0.187 0.187 0.205
0.173 0.171 0.191
-67 -19 +1 +20

Power level in dBm

eter and R&S®NRP-Zxx Power Sensors

0°Cto +50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15 °C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°C to +35 °C
+20 °C to +25 °C



R&S®NRP-Z41/-Z61 universal power sensors (continued)

Uncertainty for relative power measurements "' in dB

50 MHz to < 100 MHz

+20  0.305 0.281 0.065
0.128 0.116 0.042
+7 1 0.083 0.077 0.036
+1 1 0.280 0.064 0.281
0.114 0.038 0.116
-13 ] 0.076 0.032 0.077
-19 | 0.060 0.280 0.305
0.035 0.114 0.128
-67 | 0.029 0.076 0.083
-67 -19/-13 +1/+7 +20
Power level in dBm
> 8 GHz to 12.4 GHz
+20  0.204 0.205 0.056
0.109 0.112 0.053
+7  0.087 0.089 0.052
+10.201 0.046 0.205
0.104 0.043 0.112
-13 ] 0.080 0.042 ‘ 0.089
-19 1 0.033 0.201 0.204
0.031 0.104 0.109
-67 | 0.030 0.080 0.087
-67 -19/-13 +1/+7 +20
Power level in dBm
> 18 GHz to 26.5 GHz
+20 | 0.247 0.249 0.073
0.130 0.135 0.070
+7 1 0.103 0.109 0.069
+1 | 0.241 0.057 0.249
0.119 0.054 0.135
-13 ] 0.090 0.053 0.109
-19 1 0.038 0.241 0.247
0.035 0.119 0.130
-67  0.034 0.090 0.103
-67 -19/-13 +1/+7 +20
Power level in dBm
> 33 GHz to 40 GHz
+20  0.293 0.297 0.092
0.158 0.165 0.090
+7 1 0.128 0.137 0.089
+10.282 0.067 0.297
0.137 0.064 0.165
-1310.102 0.063 0.137
-19  0.042 0.282 0.293
0.038 0.137 0.158
-67 | 0.037 0.102 0.128
-67 -19/-13 +1/+7 +20

Power level in dBm

www.valuetronics.com

100 MHz to < 8 GHz

+20 | 0.191 0.192 0.050

0.104 0.105 0.047
+7 1 0.082 0.083 0.046
+110.189 0.042 0.192

0.099 0.039 0.105
-13 1 0.076 0.038 0.083
-19 1 0.032 0.189 0.191

0.029 0.099 0.104
—-67  0.028 0.076 0.082
-67 -19/-13 +1/+7

Power level in dBm

>12.4 GHz to 18 GHz

+20 0.220 0.222 0.063
0.117 0.120 0.060

+7 1 0.093 0.097 0.059
+1 0217 0.051 0.222
0.110 0.048 0.120

-13 1 0.084 0.047 0.097
-19 1 0.035 0.217 0.220
0.032 0.110 0.117

—67 | 0.031 0.084 0.093

—67 -19/-13 +1/+7

Power level in dBm

> 26.5 GHz to 33 GHz

+20

+20

+20  0.268 0.271 0.082
0.142 0.148 0.079

+7 0.114 0.121 0.078
+1 0.260 0.062 0.271
0.127 0.059 0.148

-13 1 0.095 0.058 0.121
-19 | 0.040 0.260 0.268
0.036 0.127 0.142

—67 | 0.035 0.095 0.114

—67 -19/-13 +1/+7

Power level in dBm

> 40 GHz to 50 GHz

+20

+20 0.333 0.339 0.111
0.187 0.195 0.109

+7  0.157 0.166 0.108
+1 0314 0.076 0.339
0.152 0.073 0.195

-13 1 0.114 0.072 0.166
-19 | 0.045 0.314 0.333
0.041 0.152 0.187

—67 | 0.040 0.114 0.157

—67 -19/-13 +1/+7 +20

Power level in dBm

hde & Schwarz R&S®NRP2 Power Meter and R&S®NRP-Zxx Power Sensors
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0°Cto +50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°C to +50 °C
+15°C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15 °C to +35 °C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25°C

0°Cto+50°C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto +35°C
+20 °C to +25 °C

0°Cto+50°C
+15°Cto +35 °C
+20 °C to +25 °C

0°Cto +50 °C
+15°Cto+35°C
+20 °C to +25 °C

17



Version 10.00, May 2014

R&S®NRP-Z211/-Z221 universal power sensors

Specifications from 8 GHz to 18 GHz apply only to the R&S®NRP-Z221.

Frequency range

R&S®NRP-Z211
R&S®NRP-Z221

10 MHz to 8 GHz
10 MHz to 18 GHz

Impedance matching (SWR) 10 MHz to 2.4 GHz <1.13 (1.11)
> 2.4 GHz to 8.0 GHz <1.20 (1.18) (): +15°C to +35 °C
> 8.0 GHz to 18.0 GHz <1.25(1.23)

www.yalye

Power measurement range

Max. power

Measurement subranges

Transition regions
Dynamic response

Acquisition
Triggering

Zero offset

continuous average
burst average
timeslot/gate average
trace

average power

peak envelope power
path 1

1.0 nW to 100 mW (—60 dBm to +20 dBm)
1.0 yW to 100 mW (=30 dBm to +20 dBm)
3.0 nW to 100 mW (-55 dBm to +20 dBm) '
50 nW to 100 mW (-43 dBm to +20 dBm) 2
0.4 W (+26 dBm), continuous

2.0 W (+33 dBm) for max. 10 ys

—60 dBm to -5 dBm

path 2
with automatic path selection s
video bandwidth

—33 dBm to +20 dBm

(~10 £ 1) dBm to (—4 + 1) dBm

> 40 kHz (50 kHz)

single-shot bandwidth
rise time 10 %/90 %
sample rate (continuous)
internal

> 40 kHz (50 kHz)
<10 ps (8 us)

(): +15°C to +35 °C

133.358 kHz (default) or 119.467 kHz *

threshold level range
threshold level accuracy

—33 dBm to +20 dBm

identical to uncertainty for absolute power

measurements
threshold level hysteresis 0dBto 10 dB
dropout ° Osto10s
external see R&S®NRP2 base unit, R&S®NRP-Z3 USB
adapter cable or R&S®NRP-Z5 USB sensor hub
slope (external, internal) pos./neg.
delay -5msto+100 s
hold-off O0sto10s

resolution (delay, hold-off, dropout)
source
initial, without zeroing

sample period (= 8 us)

internal, external, immediate, bus, hold

path 1 < 1.88[2.0] (0.6) nW
path 2 <0.94[1.0] (0.3) yW
after external zeroing °’ .

(): typical at 1 GHz
path 1 < 370 [390] (290) pW +15 °C to +35 °C
path 2 < 180 [190] (145) nW

Zero drift ® path 1 < 140 [150] (0) pW [ 1:8 GHz to 18 GHz
path 2 < 60 [65] (0) nW

Measurement noise ° path 1 < 230 [240] (180) pW
path 2 <110 [116] (90) nW

tro

warz

RIGS, GO
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R&S®NRP-Z211/-Z221 universal power sensors (continued)

Uncertainty for absolute power measurements "YindB

10 MHz to < 20 MHz 20 MHz to < 100 MHz
0.168 0.176 0.155 0.158 0°Cto +50 °C
0.080 0.075 0.079 0.073 +15°C to +35 °C
0.063 0.054 0.063 0.054 +20 °C to +25 °C
-60 -10 +20 -60 -10 +20
Power level in dBm Power level in dBm
100 MHz to 4 GHz >4 GHz to 8 GHz
0.160 0.167 0.167 0.188 0°Cto +50 °C
0.086 0.090 0.098 0.122 +15°C to +35 °C
0.071 0.075 0.085 0.110 +20 °C to +25 °C
-60 -10 +20 -60 -10 +20
Power level in dBm Power level in dBm
> 8 GHz to 12.4 GHz >12.4 GHz to 18 GHz
0.173 0.201 0.189 0.217 0°Cto +50 °C
0.104 0.139 0.126 0.154 +15°C to +35 °C
0.091 0.129 0.114 0.143 +20 °C to +25 °C
-60 -10 +20 -60 -10 +20
Power level in dBm Power level in dBm

Uncertainty for relative power measurements "indB

10 MHz to < 20 MHz 20 MHz to < 100 MHz
+20  0.225 0.030 +20  0.210 0.030 0°Cto +50 °C
0.086 0.026 0.085 0.026 +15°C to +35 °C
-4 | 0.050 0.026 -4 | 0.050 0.026 +20 °C to +25 °C
-10  0.023 0.225 -10  0.023 0.210 0°Cto +50 °C
0.022 0.086 0.022 0.085 +15°C to +35°C
—60 | 0.022 0.050 —60 | 0.022 0.050 +20 °C to +25 °C
-60 -10/-4 +20 -60 -10/-4 +20
Power level in dBm Power level in dBm
100 MHz to 4 GHz >4 GHz to 8 GHz
+20 0.218 0.057 +20  0.237 0.101 0°Cto +50 °C
0.099 0.055 0.132 0.100 +15°C to +35 °C
-4 0.071 0.055 ‘ —-410.112 0.100 +20 °C to +25 °C
-10  0.023 0.218 -10 | 0.024 0.237 0°Cto +50 °C
0.022 0.099 0.022 0.132 +15°C to +35°C
—60 | 0.022 0.071 —60 | 0.022 0.112 +20 °C to +25 °C
-60 -10/-4 +20 -60 -10/-4 +20
Power level in dBm Power level in dBm
> 8 GHz to 12.4 GHz >12.4 GHz to 18 GHz
+20  0.253 0.124 +20  0.263 0.124 0°Cto +50 °C
0.155 0.123 0.162 0.123 +15°C to +35 °C
—-410.136 0.123 ‘ —-410.142 0.123 +20 °C to +25 °C
-10  0.024 0.253 -10 | 0.024 0.263 0°Cto +50 °C
0.022 0.155 0.022 0.162 +15°C to +35°C
—-60 | 0.022 0.136 —-60 | 0.022 0.142 +20 °C to +25 °C
-60 -10/-4 +20 -60 -10/-4 +20
Power level in dBm Power level in dBm

www.valuetronics.com
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R&S®NRP-Z22 universal power sensor

Specifications apply when the power sensor is operated together with the RF power attenuator supplied. Please refer to the
specifications of the R&S®NRP-Z21 when operating the power sensor section alone.

Frequency range

Impedance matching (SWR)

Power measurement range

Max. power

10 MHz to 18 GHz

10 MHz to 2.4 GHz <1.14
> 2.4 GHz t0 8.0 GHz <1.20
>8.0 GHz to 12.4 GHz <1.25
>12.4 GHz to 18.0 GHz <1.30

continuous average
burst average

2 nW to 2 W (=57 dBm to +33 dBm)
2 yW to 2 W (=27 dBm to +33 dBm)

timesl