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Definitions

General
Product data applies under the following conditions:

Three hours storage at ambient temperature followed by 30 minutes warm-up operation
Specified environmental conditions met

Recommended calibration interval adhered to

All internal automatic adjustments performed, if applicable

Specifications with limits

Represent 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, limit of, minimum. Compliance is ensured by
testing or is derived from the design. Test limits are narrowed by guard bands to take into account measurement uncertainties, drift
and aging, if applicable.
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Non-traceable specifications with limits (n. trc.)

Represent product performance that is specified and tested as described under “Specifications with limits” above. However, product
performance in this case cannot be warranted due to the lack of measuring equipment traceable to national metrology standards. In
this case, measurements are referenced to standards used in the Rohde & Schwarz laboratories.

Specifications without limits

Represent warranted product performance for the specified parameter. These specifications are not specially marked and represent
values with no or negligible deviations from the given value (e.g. dimensions or resolution of a setting parameter). Compliance is
ensured by design.

Typical data (typ.)

Characterizes product performance by means of representative information for the given parameter. When marked with <, > or as a
range, it represents the performance met by approximately 80 % of the instruments at production time. Otherwise, it represents the
mean value.

Nominal values (nom.)
Characterize product performance by means of a representative value for the given parameter (e.g. nominal impedance). In contrast to
typical data, a statistical evaluation does not take place and the parameter is not tested during production.

Measured values (meas.)
Characterize expected product performance by means of measurement results gained from individual samples.

Uncertainties

Represent limits of measurement uncertainty for a given measurand. Uncertainty is defined with a coverage factor of 2 and has been
calculated in line with the rules of the Guide to the Expression of Uncertainty in Measurement (GUM), taking into account
environmental conditions, aging, wear and tear.

Device settings and GUI parameters are designated with the format “parameter: value”.

Non-traceable specifications with limits, typical data as well as nominal and measured values are not warranted by Rohde & Schwarz.

Rohde & Schwarz R&S®ZNBT Vector Network Analyzer 3
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Measurement range

Impedance
Test port connector

Number of test ports
(the R&S®ZNBT8 supports simultaneous
data acquisition at all test ports)

Frequency range

Static frequency accuracy

Aging per year

Temperature drift (+5 °C to +40 °C)

Achievable initial calibration accuracy

Freguency resolution

Number of measurement points *
Measurement bandwidth

Dynamic range 2 of the R&S®ZNBTS at all
ports (without optional step attenuators)

R&S®ZNBTS8

R&S®ZNBT20

R&S®ZNBT26

R&S®ZNBT40

R&S®ZNBTS base unit
R&S®ZNBT20 base unit
R&S®ZNBT26 base unit
R&S®ZNBT40 base unit

with R&S®ZNBT8-B108 option
with option R&S®ZNBT8-B112 or
R&S®ZNBT20-B112 or
R&S®ZNBT26-B112 or
R&S®ZNBT40-B112

with option R&S®ZNBT8-B116 or
R&S®ZNBT20-B116 or
R&S®ZNBT26-B116 or
R&S®ZNBT40-B116

with option R&S®ZNBT8-B120 or
R&S®ZNBT20-B120 or
R&S®ZNBT26-B120 or
R&S®ZNBT40-B120

with R&S®ZNBT8-B124 option or
R&S®ZNBT20-B124 or
R&S®ZNBT26-B124 or
R&S®ZNBT40-B124
R&S®ZNBTS

R&S®ZNBT20

R&S®ZNBT26

R&S®ZNBT40

standard

with R&S®ZNBT-B4 precision frequency
reference option

standard

with R&S®ZNBT-B4 precision frequency
reference option

standard

with R&S®ZNBT-B4 precision frequency
reference option

per trace

1/1.5/2/3/5/7 steps
without optional increased bandwidth
with optional increased bandwidth

9 kHz to 100 kHz
100 kHz to 50 MHz
50 MHz to 4 GHz
4 GHz to 7 GHz

7 GHz to 8.5 GHz

50 Q

N female

3.5 mm, male, ruggedized
2.92 mm, male, ruggedized
2.92 mm, male, ruggedized
4

8

8

8

8 (additional ports 5 to 8)
12 (additional ports 9 to 12)

16 (additional ports 13 to 16)

20 (additional ports 17 to 20)

24 (additional ports 21 to 24)

9 kHz to 8.5 GHz
100 kHz to 20 GHz
100 kHz to 26.5 GHz
100 kHz to 40 GHz

(time since last adjustment x aging rate) +
temperature drift + calibration accuracy
+1 x10°°

+1 x 1077

+1 x 107°
+1 x 1078

+5 x 1077
+5 x 1078

1Hz
2 to 100001

1 Hzto 1 MHz
1 Hz to 10 MHz

Specification | Typical
>100 dB | 122 dB
>120 dB \ 138 dB
>130dB \ 140 dB
> 125 dB \ 138 dB
>120 dB \ 130 dB

1 The maximum number of sweep points may vary depending on the number of ports involved in the measurement.

2 Dynamic range is defined as the difference between the actual maximum source power and the RMS value of the data trace of the transmission
magnitude, which is produced by noise and crosstalk with the test ports short-circuited. The specification applies at 10 Hz measurement bandwidth,
without system error correction. The dynamic range can be increased by using a measurement bandwidth of 1 Hz. Crosstalk does not limit the dynamic

range.
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Dynamic range ® of the R&S®ZNBT20 at 100 kHz to 1 MHz =105 dB 120 dB
all ports 1 MHz to 10 MHz > 110dB 130 dB
10 MHz to 100 MHz 2120 dB 140 dB
100 MHz to 6 GHz =125 dB 140 dB
6 GHz to 20 GHz >120dB 130 dB
Dynamic range ® of the R&S®ZNBT26 at 100 kHz to 1 MHz >105dB 120 dB
all ports 1 MHz to 10 MHz =110 dB 130 dB
10 MHz to 5 GHz >120dB 135 dB
5 GHz to 10 GHz 2115dB 125 dB
10 GHz to 26.5 GHz 2110dB 120 dB
Dynamic range ° of the R&S®ZNBT40 at 100 kHz to 1 MHz =105 dB 120 dB
all ports 1 MHz to 10 MHz 2110dB 130 dB
10 MHz to 5 GHz 2120dB 135dB
5 GHz to 10 GHz >115dB 125 dB
10 GHz to 30 GHz >110dB 120 dB
30 GHz to 35 GHz 2105 dB 115 dB
35 GHz to 38 GHz 2100 dB 105 dB
38 GHz to 40 GHz > 95dB 100 dB
150
140 ] T JH [ - ‘r
— 17| i 120V W, WMt A
% 130 o —\J\m
'i Z 130 v\‘j
© 120 o
S 110 § 120
2 100 é 110
90 100
830'2 10" 10° 10" 10° °© 1 2 3 4 5 6 7 8
Frequency in MHz Frequency in GHz
Dynamic range in dB versus frequency for the R&S®ZNBT8
150 150
140 o R 140 "\'\_b T MM\ 4J/M
Q@ 130 b D 130 WY VWNWH'AVVA'
g0~ 2 120
g g
é 110 g 110
& 100 % 100
90 90
80 0 . > 80
10 10 10 10 2 4 6 8 10 12 14 16 18 20
Frequency in MHz Frequency in GHz
Dynamic range in dB versus frequency for the R&S®ZNBT20
150 150
140 PRy 140
@ T T ' ZNBT26
Z 130 —-—’/ 'mé 130 ."AM
& 10— S 120 { fv) “‘MM
g g
£ 110 ©
§ E 110
& 100 g 100
90 90
807 5 T 2 80
10 10 10 10 5 10 15 20 25 30 35 40

Frequency in MHz

Frequency in GHz

Dynamic range in dB versus frequency for the R&S®ZNBT26/R&S®ZNBT40

3 Below 100 MHz, dynamic range is typical between adjacent ports on the same horizontal level, e.g. between ports 1 and 2 or 5 and 6.

Between 1.5 MHz and 2.5 MHz, dynamic range may be smaller than the specified value.
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Measurement speed

Measured with firmware version 3.12 and Windows 10/64 bit.

Measurement time for 201 measurements points, with 200 MHz span, 1 MHz measurement bandwidth
Tsweep Teveie
R&S®ZNBT8
with 900 MHz center frequency <25ms <5ms
with 5.1 GHz center frequency <2.0ms <5ms
R&S®ZNBT20
with 900 MHz center frequency <3ms <75ms
with 5.1 GHz center frequency <3.5ms <7.5ms
R&S®ZNBT26
with 900 MHz center frequency <3.5ms <1llms
with 5.1 GHz center frequency <3.5ms <7ms
R&S®ZNBT40
with 900 MHz center frequency <3.5ms <1llms
with 5.1 GHz center frequency <3.5ms <7ms
Acquisition time per point (Tacg) 1 MHz measurement bandwidth, CW mode 7.5 us
Sampling time per point (TsampLe) at 1 MHz measurement bandwidth 860 ns
IF filter: normal at 10 MHz measurement bandwidth 312 ns
Time for measurement and data transfer | for 201 measurements points, with 800 MHz . IEC/
(typical) start frequency, 1 GHz gtop frequency, 1 MHz VXI1l HISLIP IEEE USB 3.0
measurement bandwidth * over 1 Gbit/s LAN
R&S®ZNBT8 48ms  43ms  51ms | 45ms
R&S®ZNBT20 69ms  73ms 75ms 6.3ms
R&S®ZNBT26 6.7 ms 6.1 ms 7.1ms 6.3 ms
R&S®ZNBT40 6.7ms | 6.1ms | 7.1ms | 6.3ms
Data transfer time (typical) for 201 measurements points (magnitude) 0.9 ms 1ms 13ms | 0.4ms
Switching t_lme between channels or with a maximum of 2001 points <8ms
preloaded instrument settings
Sweep 1 Sweep 2

Sweep point 1 _ Sweep point 2 . __ Sweep point n . . Sweep point 1

>
1 | 1 1 1

TPREF’ TSAMPLE TPOST TF’REP TSAMF’LE TPOST soe TPREP TSAMPLE TPOST TRETRACE TPREP TSAMPLE TPOST see

1 1 1
1
: ! Taca ! ) : ! Taca !
> , e——>
1 1
1 Tsweep ! 1 Tsweep
IS e s
! Teveie ! Tevele

Terep Preparation time required to set up the internal hardware components
Tsampe  Sampling time (approximately equal to the settling time of the digital filters)
TeosT Time required for hardware postprocessing

Taca Aquisition time (Tsawpie + Trost)

Tsweep  Time required for one sweep

Tretrace Time between two sweeps

Tevee  Sweep cycle time (Tsweee + Tretrace)

Measurement data acquisition process

4 In continuous mode, no additional time for data transfer is needed, as this occurs simultaneously during the measurement.
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Typical sweep times in ms versus number of measurement points ® of the R&S®ZNBT8

Number of measurement points 51 201 401 1601

5001

Sweep mode (stepped, swept) swept | step swept | step swept | step swept

800 MHz start frequency, 1 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 1.3 1.8 2.1 4.1 3.1 4.9 8
With 4-port TOSM calibration 3.3 5 6.3 13.6 10.2 18 31
With 24-port TOSM calibration 20.6 33 66 101 120 142 468

800 MHz start frequency, 1 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 47 47 181 181 360 360 1382

With 4-port TOSM calibration 185 185 722 722 1437 1437 5526

With 24-port TOSM calibration 1107 1107 4330 4330 8624 8623 | 33192
1 MHz start frequency, 4.5 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 8 3 5.3 5.3 4.9 8 10.6

With 4-port TOSM calibration 10.1 10.1 19.6 19.5 17.6 31 39

With 24-port TOSM calibration 62 63 132 132 138 215 475

1 MHz start frequency, 4.5 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 50 50 183 183 360 360 1420

With 4-port TOSM calibration 197 197 727 729 1435 1437 5676

With 24-port TOSM calibration 1179 1182 4363 4376 8613 8625 | 34100
1 MHz start frequency, 8.5 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 3.3 3.3 5.7 5.6 8.5 8.5 11.3

With 4-port TOSM calibration 11.2 11.1 20.7 20.7 32 32 44

With 24-port TOSM calibration 69 70 139 139 221 225 471

1 MHz start frequency, 8.5 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 52 51 184 185 361 361 1420
With 4-port TOSM calibration 203 203 733 736 1440 1443 5674
With 24-port TOSM calibration 1214 1215 4400 4417 8637 8660 = 34090

Typical sweep times in ms versus number of measurement points ° of the R&S®ZNBT20

step

11.4
45
509

1382
5525
33194

23.8
93
722

1421
5679
34115

23.7
93
722

1420
5679
34115

Number of measurement points 51 201 401 1601

Sweep mode (stepped, swept) swept | step swept | step swept | step swept

9 GHz start frequency, 10 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 2.9 3.0 3.5 4.7 4.6 6.9 9.6
With 4-port TOSM calibration 8.0 8.0 10.4 15.1 14.3 24.1 35
With 24-port TOSM calibration 47 48 79 104 131 177 474

9 GHz start frequency, 10 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 47 48 179 179 354 354 1403
With 4-port TOSM calibration 185 185 709 710 1409 1409 5608
With 24-port TOSM calibration 1101 1105 4253 4256 8454 8456 | 33683

1 MHz start frequency, 20 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 10.2 10 13.6 13.5 16.6 16.4 30
With 4-port TOSM calibration 36 36 50 50 62 62 117
With 24-port TOSM calibration 222 223 324 323 411 416 902

1 MHz start frequency, 20 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 58 58 193 194 369 370 1420
With 4-port TOSM calibration 227 227 766 769 1471 1475 5673
With 24-port TOSM calibration 1359 1363 4604 4626 8839 8867 = 34104

step

16.6
63
585

1403
5608
33686

30
117
913

1421
5679
34142

swept | step

22.8 33
89 133
1463 1601
4314 4315

17251 17252
103798 | 103798

25.3 64
99 254
1493 2222
4422 4423

17683 17686
106444 106459

25.9 65

103 257
1484 2242
4416 4416

17656 | 17660
106283 | 106311

5001
swept | step

24.3 38
94 183
1481 1827
4327 4327

17302 | 17301
104106 104112

39 68
149 268
1514 2532
4394 4396

17568 | 17574
105871 105913

5 Sweep time is to be understood as cycle time; static frequency accuracy of the instrument applies; measured with controller LPW11.

Rohde & Schwarz R&S®ZNBT Vector Network Analyzer 7
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Typical sweep times in ms versus number of measurement points ® of the R&S®*ZNBT26

Number of measurement points 51 201 401 1601

5001

Sweep mode (stepped, swept) swept | step swept | step swept | step swept

9 GHz start frequency, 10 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 2.9 2.9 3.9 4.7 4.6 6.9 9.6
With 4-port TOSM calibration 8 8 11.2 15.1 14.3 24 35
With 24-port TOSM calibration 46 47 80 103 141 174 551

9 GHz start frequency, 10 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 49 48 179 179 354 354 1403

With 4-port TOSM calibration 185 185 709 710 1409 1409 5608

With 24-port TOSM calibration 1103 1104 4252 4257 8452 8457 | 33680
1 MHz start frequency, 26.5 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 15.4 16.1 21.2 21.2 24.9 24.9 40

With 4-port TOSM calibration 58 58 81 81 96 96 154

With 24-port TOSM calibration 351 351 507 506 609 616 1118

1 MHz start frequency, 26.5 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 59 60 195 196 372 373 1423
With 4-port TOSM calibration 232 233 775 779 1481 1487 5688
With 24-port TOSM calibration 1392 1396 4658 4682 8903 8939 | 34191

Typical sweep times in ms versus number of measurement points °® of the R&S®ZNBT40

step

16.6
63
580

1403
5607
33685

40
154
1132

1425
5695
34243

Number of measurement points 51 201 401 1601

Sweep mode (stepped, swept) swept | step swept | step swept | step swept

9 GHz start frequency, 10 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 2.9 2.9 3.9 4.7 4.6 6.9 9.6
With 4-port TOSM calibration 8 8 11.2 15.1 14.3 24 35
With 24-port TOSM calibration 46 47 80 103 141 174 551

9 GHz start frequency, 10 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 49 48 179 179 354 354 1403

With 4-port TOSM calibration 185 185 709 710 1409 1409 5608

With 24-port TOSM calibration 1103 1104 4252 4257 8452 8457 | 33680
1 MHz start frequency, 40 GHz stop frequency, AGC AUTO, 500 kHz measurement bandwidth

With correction switched off 15.4 16.1 21.2 21.2 24.9 24.9 40

With 4-port TOSM calibration 58 58 81 81 96 96 154

With 24-port TOSM calibration 351 351 507 506 609 616 1118

1 MHz start frequency, 40 GHz stop frequency, AGC LOW DIST, 1 kHz measurement bandwidth

With correction switched off 59 60 195 196 372 373 1423
With 4-port TOSM calibration 232 233 775 779 1481 1487 5688
With 24-port TOSM calibration 1392 1396 4658 4682 8903 8939 | 34191

8 Rohde & Schwarz R&S®ZNBT Vector Network Analyzer
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16.6
63
580

1403
5607
33685

40
154
1132

1425
5695
34243

swept | step

24.2 38
95 182
1474 1808
4328 4327

17301 17302
104101 | 104104

53 77
205 305
1698 2763
4397 4400

17581 | 17591
105956 106012

5001
swept | step

24.2 38
95 182
1474 1808
4328 4327

17301 | 17302
104101 104104

53 77
205 305
1698 2763
4397 4400

17581 | 17591
105956 106012
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Measurement accuracy of the R&S®ZNBTS8

This data is valid between +18 °C and +28 °C, provided the temperature has not varied by more than 1 °C since calibration. Validity of
the data is conditional on the use of an R&S®ZV-Z270 calibration kit. This calibration kit is used to achieve the effective system data
specified below. Frequency points, measurement bandwidth and sweep time have to be identical for measurement and calibration

(no interpolation allowed). At limit branches the tighter value is applicable.

> 100 kHz to 8.5 GHz

Uncertainty of transmission measurements
> 9 kHz to 100 kHz

Magnitude Phase
+0 dB to —35 dB 0.07 dB 0.6°
—35 dB to —50 dB 0.12dB 1.0°
—50 dB to —60 dB 0.32dB 2.3°
+0 dB to —35 dB 0.06 dB 0.6°
—35 dB to -50 dB 0.09 dB 0.9°
—50 dB to —60 dB 0.19dB 1.5°

N
o
o

Magnitude uncertainty in dB
=

———9 kHz - 100 kHz
———100 kHz - 8.5 GHz

-20 -40 -60 -80
Transmission coefficient [S21] in dB

Specifications are based on a matched DUT, a measurement bandwidth of 10 Hz and a nominal source power of —10 dBm.

-
o
N

T T

———9 kHz - 100 kHz
———100 kHz - 8.5 GHz

-
o
T

Phase uncertainty in deg

-
o
N
o

Transmission coefficient |[S21] in dB

Uncertainty of transmission magnitude and transmission phase measurements for the R&S®ZNBT8 in the frequency range from 9 kHz
to 8.5 GHz; analysis conditions: Si; = Sy, = 0, cal. power —10 dBm, meas. power —10 dBm

o
(=]
w

=]
o
%]

0.01

Magnitude uncertainty (linear)

o

Uncertainty of Logarithmic

reflection Reflection level Magnitude

measurements

9 kHz to 2 GHz 0dB 0.1dB
-15dB 0.2dB
-25dB 0.7dB

>2 GHz to 8.5 GHz 0dB 0.1dB
-15dB 0.3dB
-25dB 1.0dB

- v - v -+ -

[——9kHz-2GHz |
—2 GHz - 8.5 GHZ

m—— =

02 04 06
Reflection coefficient [S11| (linear)

o

08 1

Phase

0.6°
1.5°
5.6°
0.9°
2.0°
7.5°

Linear
Reflection range

0 dBto—-15dB
—-15 dB to —25 dB
—25 dB to —35 dB

0dB to—15 dB
—-15 dB to —25 dB
-25dB

Magnitude

0.010
0.005
0.005
0.015
0.007
0.007

Specifications are based on an isolating DUT, a measurement bandwidth of 10 Hz and a nominal source power of —10 dBm.

!U-I T T T * -
> {—QkHz-ZGHz _
'g 8} |——2GHz-85GHz|
.
=
= 6
=
3
£ 47
=
2
©c 2
£
o
0 i i i i
0 02 04 06 08 1

Reflection coefficient |S11] (linear)

Uncertainty of reflection magnitude and reflection phase measurements for the R&S ®ZNBT8 in the frequency range from 9 kHz to
8.5 GHz; analysis conditions: S;, = Sy = 0, cal. power —10 dBm, meas. power —10 dBm

Rohde & Schwarz R&S®ZNBT Vector Network Analyzer 9
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Measurement accuracy of the R&S®ZNBT20

This data is valid between +18 °C and +28 °C, provided the temperature has not varied by more than 1 °C since calibration. Validity of
the data is conditional on the use of an R&S®ZV-Z235 calibration kit. This calibration kit is used to achieve the effective system data
specified below. Frequency points, measurement bandwidth and sweep time have to be identical for measurement and calibration

(no interpolation allowed).

Uncertainty of transmission measurements Magnitude Phase

100 kHz to 1 MHz +0 dB to —35 dB 0.09 dB 0.7°
—35 dB to —50 dB 0.32dB 2.2°
—50 dB to —60 dB 0.98 dB 6.5°

>1 MHz to 10 GHz +0 dB to —35 dB 0.07 dB 0.7°
—35 dB to -50 dB 0.19dB 1.4°
—50 dB to —60 dB 0.56 dB 3.7°

> 10 GHz to 20 GHz +0 dB to —35 dB 0.07 dB 0.8°
—35 dB to -50 dB 0.09 dB 1.0°
—50 dB to —60 dB 0.20dB 1.6°

Specifications are based on a matched DUT, a measurement bandwidth of 10 Hz and a nominal source power of =10 dBm.

o
N

o 10 T T T 10 T T T T
o —— 100 kHz - 1 MHz D ——100 kHz - 1 MHz
i =1 MHz - 10 GHz © =1 MHz - 10 GHz
= 10 GHz - 20 GHz ‘i ] 10 GHz - 20 GHz
£ g7
g &
2107 1 5
. g
% —— =] 100 E
> ()
= (2]
= o /
D <
g o
1072 | | ‘ ‘ 107! ‘ ‘ | ‘
0 -20 -40 -60 -80 0 -20 -40 -60 -80
Transmission coefficient [S21] in dB Transmission coefficient |[S21] in dB

Uncertainty of transmission magnitude and transmission phase measurements for the R&S®ZNBT20 in the frequency range
from 100 kHz to 20 GHz; analysis conditions: S;; = Sy, = 0, cal. power —10 dBm, meas. power —10 dBm

Uncertainty of Logarithmic Linear
reflection Reflection level Magnitude Phase Reflection range Magnitude
measurements
100 kHz to 10 GHz 0dB 0.10dB 0.7° 0 dBto-15dB 0.013
-15 dB 0.30dB 2.0° —-15 dB to —25 dB 0.007
-25dB 1.00 dB 7.7° —25 dB to —-35 dB 0.007
> 10 GHz to 20 GHz 0dB 0.20 dB 1.1° 0 dBto-15dB 0.019
-15 dB 0.40 dB 2.4° —-15 dB to —25 dB 0.008
-25dB 1.20 dB 9.1° —25 dB to —35 dB 0.008
Specifications are based on an isolating DUT, a measurement bandwidth of 10 Hz and a nominal source power of —10 dBm.
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Uncertainty of reflection magnitude and reflection phase measurements for the R&S®ZNBT20 in the frequency range
from 100 kHz to 20 GHz; analysis conditions: S, = S = 0, cal. power —10 dBm, meas. power —10 dBm

10 Rohde & Schwarz R&S®ZNBT Vector Network Analyzer



Version 09.00, November 2020

Measurement accuracy of the R&S®ZNBT26 and R&S®ZNBT40

This data is valid between +18 °C and +28 °C, provided the temperature has not varied by more than 1 °C since calibration. Validity of
the data is conditional on the use of an R&S®ZV-Z229 calibration kit. This calibration kit is used to achieve the effective system data
specified below. Frequency points, measurement bandwidth and sweep time have to be identical for measurement and calibration

(no interpolation allowed).

Uncertainty of transmission measurements Magnitude Phase

100 kHz to 200 MHz 0 dBto-35dB 0.06 dB 0.6°
—35 dB to -50 dB 0.09 dB 0.9°
—50 dB to —60 dB 0.19dB 1.5°

> 200 MHz to 10 GHz 0 dB to—-35dB 0.06 dB 0.7°
—35 dB to -50 dB 0.10dB 1.0°
—50 dB to —60 dB 0.23dB 1.7°

> 10 GHz to 20 GHz 0 dB to -35dB 0.06 dB 0.8°
—35 dB to -50 dB 0.10dB 1.1°
—50 dB to —60 dB 0.24 dB 1.8°

> 20 GHz to 35 GHz 0dBto—-35dB 0.07 dB 1.2°
—35 dB to -50 dB 0.13dB 1.5°
—-50 dB to —60 dB 0.32dB 2.5°

> 35 GHz to 40 GHz 0dBto-35dB 0.10dB 1.3°
—35 dB to -50 dB 0.32dB 2.5°
—-50 dB to —60 dB 0.98 dB 6.6°

Specifications are based on a matched DUT, a measurement bandwidth of 10 Hz and a nominal source power of =10 dBm.
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Uncertainty of transmission magnitude and transmission phase measurements for the R&S®ZNBT26 and R&S®ZNBT40
in the frequency range from 100 kHz to 40 GHz; analysis conditions: S;; = Sy, = 0, cal. power —10 dBm, meas. power —10 dBm
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Uncertainty of Logarithmic Linear

reflection Reflection level Magnitude Phase Reflection range Magnitude (lin)

measurements

100 kHz to 10 GHz 0dB 0.10dB 0.7° 0 dBto-15dB 0.012
-15dB 0.29 dB 1.7° -15 dB to —25 dB 0.006
-25dB 0.88 dB 6.6° —25 dB to —35 dB 0.006

> 10 GHz to 20 GHz 0dB 0.17 dB 1.1° 0 dB to —-15 dB 0.020
-15dB 0.48 dB 2.7° —-15 dB to —25 dB 0.010
-25dB 1.29dB 11° —25 dB to —35 dB 0.009

> 20 GHz to 40 GHz 0dB 0.24 dB 1.6° 0 dB to —-15 dB 0.028
-15dB 0.61 dB 3.7° —-15 dB to —25 dB 0.013
-25dB 1.81dB 14° —25 dB to —-35 dB 0.013

Specifications are based on an isolating DUT, a measurement bandwidth of 10 Hz and a nominal source power of —10 dBm.
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Uncertainty of reflection magnitude and reflection phase measurements for the R&S®ZNBT26 and R&S®ZNBT40
in the frequency range from 100 kHz to 40 GHz; analysis conditions: S;; = Sy, = 0, cal. power —10 dBm, meas. power —10 dBm
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Effective system data

This data are valid between +18 °C and +28 °C, provided the temperature has not varied by more than 1 K since calibration.
Frequency points, measurement bandwidth and sweep time have to be identical for measurement and calibration (no interpolation
allowed). The data are based on a measurement bandwidth of 10 Hz.

R&S®ZNBT8 10 MHz to 700 MHz 700 MHz to 8.5 GHz

calibrated using R&S®ZV-Z270

Directivity >36 dB >40dB \

Source match > 30 dB > 36 dB \

Load match > 36 dB >40dB \

Reflection tracking <0.2dB <0.1dB \

Transmission tracking <0.2dB <0.1dB |

For a R&S®ZV-Z270 calibration kit that has been characterized with a DAkkS-accredited calibration, the following data is valid:

R&S®ZNBT8 9 kHz to 100 kHz 100 kHz to 4.5 GHz 4.5 GHz to 8.5 GHz

calibrated using R&S®zZV-2270

Directivity > 46 dB > 45 dB =40 dB

Source match 241 dB 240 dB =36 dB

Load match > 44 dB > 45 dB > 40 dB

Reflection tracking <0.02dB <0.02dB <0.05dB

Transmission tracking <0.028 dB <0.018 dB <0.09dB

R&S®ZNBT20 10 MHz to 700 MHz 700 MHz to 20 GHz

calibrated using R&S®zZV-7235

Directivity = 36 dB =40 dB

Source match > 30dB > 36 dB

Load match > 36 dB > 40 dB

Reflection tracking <0.2dB <0.1dB

Transmission tracking <0.2dB <0.1dB

For a R&S®ZV-Z235 calibration kit that has been characterized with a DAkkS-accredited calibration, the following data is valid:
10 MHz to 10 GHz 10 GHz to 18 GHz 18 GHz to 20 GHz

Directivity 243 dB >41dB >41dB

Source match 240dB =37 dB =36 dB

Load match >43 dB >41dB >41dB

Reflection tracking < 0.056 dB <0.083 dB <0.11dB

Transmission tracking <0.028 dB <0.038 dB <0.043 dB

R&S®ZNBT26 10 MHz to 700 MHz 700 MHz to 24 GHz 24 GHz to 26.5 GHz

calibrated using R&S®zZV-7229

Directivity >33 dB > 38 dB >33 dB

Source match > 30dB =36 dB =30dB

Load match >33 dB =38 dB >33 dB

Reflection tracking <0.2dB <0.1dB <0.2dB

Transmission tracking <0.2dB <0.1dB <0.2dB

For a R&S®ZV-Z229 calibration kit that has been characterized with a DAkkS-accredited calibration, the following data is valid:

R&S®ZNBT26 100 kHz to 4 GHz 4 GHz to 20 GHz 20 GHz to 26.5 GHz

calibrated using R&S®ZV-Z229

Directivity =42 dB > 38 dB > 36 dB

Source match =38 dB > 35dB >33dB

Load match 242 dB =38 dB =36 dB

Reflection tracking <0.05dB <0.05dB <0.08 dB

Transmission tracking <0.02dB <0.03dB <0.06 dB

Rohde & Schwarz R&S®ZNBT Vector Network Analyzer 13



Version 09.00, November 2020

R&S®ZNBT40 10 MHz to 700 MHz 700 MHz to 24 GHz 24 GHz to 40 GHz
calibrated using R&S®ZV-Z229
Directivity >33 dB > 38 dB >33 dB
Source match = 30 dB = 36 dB = 30 dB
Load match >33 dB > 38 dB >33 dB
Reflection tracking <0.2dB <0.1dB <0.2dB
Transmission tracking <0.2dB <0.1dB <0.2dB
For a R&S®ZV-Z229 calibration kit that has been characterized with a DAkkS-accredited calibration, the following data is valid:
R&S®ZNBT40 100 kHz to 4 GHz 4 GHz to 20 GHz 20 GHz to 40 GHz
calibrated using R&S®ZV-Z229
Directivity =42 dB = 38 dB = 36 dB
Source match =38 dB =35dB =>33dB
Load match =42 dB > 38 dB = 36 dB
Reflection tracking <0.05dB <0.05dB <0.08 dB
Transmission tracking <0.02dB <0.03dB <0.06 dB
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Factory-calibrated system data

Data are valid between +18 °C and +28 °C. Data are based on a source power of —10 dBm and a measurement bandwidth of 1 kHz.

Specification Typical
Directivity 9 kHz to 50 kHz =20 dB 35dB
50 kHz to 10 GHz = 30dB 50 dB
10 GHz to 20 GHz = 25dB 35 dB
20 GHz to 35 GHz =20 dB 35dB
35 GHz to 40 GHz >15dB 30dB
Source match 9 kHz to 50 kHz =20dB 35 dB
50 kHz to 10 GHz > 30 dB 50 dB
10 GHz to 20 GHz =25 dB 35dB
20 GHz to 35 GHz >20dB 35dB
35 GHz to 40 GHz > 15dB 30 dB
Reflection tracking 9 kHz to 40 GHz <0.5dB 0.1dB
Transmission tracking 9 kHz to 40 GHz <0.5dB°® 0.1dB
Load match
Load match of the R&S®ZNBT8 9 kHz to 50 kHz >10dB 15dB
50 kHz to 8.5 GHz =20 dB 25dB
Load match of the R&S®ZNBT20 100 kHz to 300 kHz >12dB 15 dB
300 kHz to 10 MHz >15dB 18 dB
10 MHz to 20 GHz =16 dB 20 dB
Load match of the R&S®ZNBT26 100 kHz to 300 kHz >12dB 15 dB
300 kHz to 10 MHz >15dB 18 dB
10 MHz to 20 GHz =18 dB 22 dB
20 GHz to 26.5 GHz =14 dB 18 dB
Load match of the R&S®ZNBT40 100 kHz to 300 kHz >12dB 15 dB
300 kHz to 10 MHz >15dB 18 dB
10 MHz to 20 GHz =18 dB 22 dB
20 GHz to 40 GHz > 14 dB 18 dB
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Raw load port match versus frequency for the R&S®ZNBT20

6 Below 200 kHz, factory-calibrated transmission tracking of the R&S®ZNBT20, R&S®ZNBT26 and R&S®ZNBT40 is < 0.7 dB.
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Trace stability
at 0 dBm source power, 0 dB reflection | IF bandwidth Specification Typical
Trace noise magnitude (RMS) of 100 kHz to 100 MHz 10 kHz <0.004 dB 0.001 dB
the R&S®ZNBT8 100 MHz to 8.5 GHz 10 kHz <0.004 dB 0.002 dB
Trace noise magnitude (RMS) of at 0 dBm source power, 0 dB reflection
the R&S®ZNBT20 100 kHz to 300 kHz 10 kHz <0.008 dB 0.002 dB
300 kHz to 20 GHz 10 kHz <0.004dB” 0.001 dB
Trace noise magnitude (RMS) of at 0 dBm source power, 0 dB reflection
the R&S®ZNBT26 100 kHz to 300 kHz 10 kHz <0.008 dB 0.002 dB
300 kHz to 20 GHz 10 kHz <0.004 dB 0.002 dB
20 GHz to 26.5 GHz 10 kHz <0.006 dB 0.003 dB
Trace noise magnitude (RMS) of at 0 dBm source power, 0 dB reflection
the R&S®ZNBT40 100 kHz to 300 kHz 10 kHz <0.008 dB 0.002 dB
300 kHz to 20 GHz 10 kHz <0.004 dB 0.002 dB
20 GHz to 35 GHz 10 kHz < 0.006 dB 0.003 dB
35 GHz to 40 GHz 10 kHz <0.008 dB 0.005 dB
Trace noise phase (RMS) of the at 0 dBm source power, 0 dB reflection
R&S®ZNBT8 100 kHz to 100 MHz 10 kHz <0.035° 0.005°
100 MHz to 8.5 GHz 10 kHz <0.035° 0.020°
Trace noise phase (RMS) at 0 dBm source power, 0 dB reflection
of the R&S®ZNBT20 100 kHz to 300 kHz 10 kHz <0.070° 0.02°
300 kHz to 20 GHz 10 kHz <0.035° 0.01°
Trace noise phase (RMS) at 0 dBm source power, 0 dB reflection
of the R&S®ZNBT26 100 kHz to 300 kHz 10 kHz <0.07° 0.02°
300 kHz to 20 GHz 10 kHz <0.035° 0.015°
20 GHz to 26.5 GHz 10 kHz <0.05° 0.02°
Trace noise phase (RMS) at 0 dBm source power, 0 dB reflection
of the R&S®ZNBT40 100 kHz to 300 kHz 10 kHz <0.07° 0.02°
300 kHz to 20 GHz 10 kHz <0.035° 0.015°
20 GHz to 35 GHz 10 kHz <0.05° 0.02°
35 GHz to 40 GHz 10 kHz <0.08° 0.04°
Temperature dependence at 0 dB transmission or reflection
9 kHz to 4.5 GHz magnitude 0.01 dB/K
phase 0.15 °/K
4.5 GHz to 20 GHz magnitude 0.04 dB/K
phase 0.80 °/K
20 GHz to 40 GHz magnitude 0.08 dB/K
phase 1.60 °/K

7 Between 1.5 MHz and 2.5 MHz, trace noise magnitude may exceed the specified value.
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Test port output

Data are valid from +18 °C to +28 °C.

Power range of the R&S®ZNBT8

Power range of the R&S®ZNBT20

Power range of the R&S®ZNBT26

Power range of the R&S®ZNBT40

Version 09.00, November 2020

\ Specification

Typical

without R&S®ZNBT8-B21/-B22/-B23/-B24/-B25/-B26 extended power range option

9 kHz to 100 MHz

100 MHz to 2.5 GHz
2.5 GHz to 7.5 GHz
7.5 GHz to 8.5 GHz

—55 dBm to +10 dBm
—55 dBm to +13 dBm
—55 dBm to +10 dBm
—55 dBm to +8 dBm

up to +12 dBm
up to +15 dBm
up to +13 dBm
up to +12 dBm

with R&S®ZNBT8-B21/-B22/-B23/-B24/-B25/-B26 extended power range option

9 kHz to 100 MHz

100 MHz to 2.5 GHz
2.5GHz to 7.5 GHz
7.5 GHz t0 8.5 GHz

without R&S®ZNBT20-B21/-B22/-B23/-B24/-

100 kHz to 1 MHz
1 MHz to 10 MHz
10 MHz to 5 GHz
5 GHz to 10 GHz
10 GHz to 20 GHz

with R&S®ZNBT20-B21/-B22/-B23/-B24/-B2

100 kHz to 1 MHz
1 MHz to 10 MHz
10 MHz to 5 GHz
5 GHz to 10 GHz
10 GHz to 20 GHz

without R&S®ZNBT26-B21/-B22/-B23/-B24/-

100 kHz to 200 kHz
200 kHz to 1 GHz

1 GHz to 10 GHz
10 GHz to 15 GHz
15 GHz to 20 GHz
20 GHz to 26.5 GHz

with R&S®ZNBT26-B21/-B22/-B23/-B24/-B2

100 kHz to 200 kHz
200 kHz to 1 GHz

1 GHz to 10 GHz
10 GHz to 15 GHz
15 GHz to 20 GHz
20 GHz to 26.5 GHz

—85 dBm to +10 dBm
—85 dBm to +13 dBm
—85 dBm to +10 dBm
-85 dBm to +8 dBm

—-30 dBm to +8 dBm
—30 dBm to +10 dBm
—30 dBm to +12 dBm
—30 dBm to +10 dBm
—30 dBm to +8 dBm

—60 dBm to +8 dBm
—60 dBm to +10 dBm
—60 dBm to +12 dBm
—60 dBm to +10 dBm
—60 dBm to +8 dBm

—30 dBm to +7 dBm
—30 dBm to +8 dBm
—30 dBm to +7 dBm
—30 dBm to +6 dBm
—30 dBm to +5 dBm
—30 dBm to +2 dBm

—60 dBm to +7 dBm
—60 dBm to +8 dBm
—60 dBm to +7 dBm
—60 dBm to +6 dBm
—60 dBm to +5 dBm
—60 dBm to +2 dBm

up to +12 dBm
up to +15 dBm
up to +13 dBm
up to +12 dBm

B25/-B26 extended power range option

up to +13 dBm
up to +15 dBm
up to +14 dBm
up to +12 dBm
up to +10 dBm

5/-B26 extended power range option

up to +13 dBm
up to +15 dBm
up to +14 dBm
up to +12 dBm
up to +10 dBm

B25/-B26 extended power range option

up to +10 dBm
up to +11 dBm
up to +10 dBm
up to +8 dBm
up to +7 dBm
up to +5 dBm

5/-B26 extended power range option

up to +10 dBm
up to +11 dBm
up to +10 dBm
up to +8 dBm
up to +7 dBm
up to +5 dBm

without R&S®ZNBT40-B21/-B22/-B23/-B24/-B25/-B26 extended power range option

100 kHz to 200 kHz
200 kHz to 1 GHz
1 GHz to 10 GHz
10 GHz to 15 GHz
15 GHz to 20 GHz
20 GHz to 30 GHz
30 GHz to 40 GHz

with R&S®ZNBT40-B21/-B22/-B23/-B24/-B2

100 kHz to 200 kHz
200 kHz to 1 GHz
1 GHz to 10 GHz
10 GHz to 15 GHz
15 GHz to 20 GHz
20 GHz to 30 GHz
30 GHz to 40 GHz

—30 dBm to +7 dBm
—30 dBm to +8 dBm
—30 dBm to +7 dBm
—30 dBm to +6 dBm
—30 dBm to +5 dBm
—30 dBm to +2 dBm
—-30 dBm to 0 dBm

—60 dBm to +7 dBm
—60 dBm to +8 dBm
—60 dBm to +7 dBm
—60 dBm to +6 dBm
—60 dBm to +5 dBm
—60 dBm to +2 dBm
—60 dBm to 0 dBm

up to +10 dBm
up to +11 dBm
up to +10 dBm
up to +8 dBm
up to +7 dBm
up to +5 dBm
up to +4 dBm

5/-B26 extended power range option

up to +10 dBm
up to +11 dBm
up to +10 dBm
up to +8 dBm
up to +7 dBm
up to +5 dBm
up to +4 dBm

Rohde & Schwarz R&S®ZNBT Vector Network Analyzer
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Power accuracy of the R&S®ZNBT8 source power —10 dBm
9 kHz to 50 kHz <3dB
50 kHz to 8.5 GHz <2dB
Power accuracy of the R&S®ZNBT20 source power —10 dBm
100 kHz to 20 GHz |<20dB
Power accuracy of the R&S®ZNBT26 source power —10 dBm
100 kHz to 20 GHz <2dB
20 GHz to 26.5 GHz <3dB
Power accuracy of the R&S®ZNBT40 source power —10 dBm
100 kHz to 20 GHz <2dB
20 GHz to 40 GHz <3dB
Power linearity of the R&S®ZNBT8 referenced to —10 dBm
source power = -55 dBm <1dB
source power < -55 dBm <2dB
Power linearity of the R&S®ZNBT20 referenced to —10 dBm
source power = —60 dBm
10 MHz to 15 GHz <1dB
15 GHz to 20 GHz <15dB
Power linearity of the R&S®ZNBT26 referenced to —10 dBm
source power = —-60 dBm
10 MHz to 15 GHz <1dB
15 GHz to 26.5 GHz <1.5dB
Power linearity of the R&S®ZNBT40 referenced to —10 dBm
source power = —-60 dBm
10 MHz to 15 GHz <1dB
15 GHz to 40 GHz <15dB
Power resolution 0.01dB
| Specification | Typical
Harmonics of the R&S®ZNBT8 at 0 dBm
20 kHz to 100 MHz <-20dBc —30 dBc
100 MHz to 8.5 GHz <-25dBc -35dBc
Harmonics of the R&S®ZNBT20 at 0 dBm
100 kHz to 10 GHz <-25dBc —40 dBc
10 GHz to 15 GHz <-20 dBc —30 dBc
at -5 dBm
15 GHz to 20 GHz <-20dBc —30 dBc
Harmonics of the R&S®ZNBT26 at 0 dBm
100 kHz to 10 MHz <-15dBc —30 dBc
10 MHz to 100 MHz <-20dBc —35 dBc
100 MHz to 10 GHz <-25dBc —30 dBc
10 GHz to 15 GHz <-18 dBc —25 dBc
at -5 dBm
15 GHz to 18 GHz <-18 dBc —25 dBc
18 GHz to 26.5 GHz <-14 dBc —20 dBc
Harmonics of the R&S®ZNBT40 at 0 dBm
100 kHz to 10 MHz <-15dBc —30 dBc
10 MHz to 100 MHz <-20dBc —35 dBc
100 MHz to 10 GHz <-25dBc —30 dBc
10 GHz to 15 GHz <-18 dBc —25 dBc
at -5 dBm
15 GHz to 18 GHz <-18 dBc —25 dBc
18 GHz to 40 GHz <-14 dBc —20 dBc
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Accuracy of output power in dB Maximum output power in dBm

Maximum output power in dBm
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Accuracy of output power in dB
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Test port input
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8 Below 200 kHz, power measurement accuracy is <1.5 dB.

Match without system error correction
R&S®ZNBT8
9 kHz to 50 kHz >10dB
50 kHz to 8.5 GHz >20dB
R&S®ZNBT20
100 kHz to 300 kHz >12dB
300 kHz to 10 MHz >15dB
10 MHz to 20 GHz > 16 dB
R&S®ZNBT26
100 kHz to 300 kHz >12dB
300 kHz to 10 MHz >15dB
10 MHz to 20 GHz > 18 dB
20 GHz to 26.5 GHz >15dB
R&S®ZNBT40
100 kHz to 300 kHz >12dB
300 kHz to 10 MHz >15dB
10 MHz to 20 GHz >18 dB
20 GHz to 40 GHz >15dB
Maximum nominal input level +13 dBm
Power measurement accuracy R&S®ZNBT8
at —10 dBm without power calibration 9 kHz to 100 kHz <2dB
100 kHz to 8.5 GHz <1dB
R&S®ZNBT20
100 kHz to 20 GHz |<1dB®
R&S®ZNBT26
100 kHz to 20 GHz |<1dB®
20 GHz to 26.5 GHz |<15dB
R&S®ZNBT40
100 kHz to 20 GHz |<1dB®
20 GHz to 40 GHz |<150dB
Receiver linearity R&S®ZNBT8
referenced to —10 dBm for +20 dB t