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This is a complete list of the technical specifications for theN5241A, N5242A, and N5249Awith the following
options:

Option 029, adds hardware and firmware for highaccuracy noise figure measurements. It requires one adption
219, 224, 419, or 423.See the block diagram.

Option 200, 2-port standard test set (includes six front panel access logs) and power range.See the block
diagram.

Option 219, adds 2- port extended power range, source and receiver attenuators, and biasees (requires Option
200). See the block diagram.

Option 224, adds an internal second source, a combiner, and mechanical switches to the-port analyzer
(requires Option 200, 219, and 080)See the block diagram.

Option 400, 4-port standard test set (includes twelvefront- panel access loops), power range, and an internal
second source (Option 080 recommended)See the block diagram.

Option 419, adds 4 port extended power range, source and receiver attenuators, and biasees (requires Option
400). See the block diagram.

Option 423, adds an internal combiner, and mechanical switches to the 4port analyzer (requires Option 400,
419, and 080).See the blockdiagram.

Specifications for the N5241AS, N5242AS, and N5249AS Option H85, when
configured in standard configuration, are the same as those of closest N5241A,
N5242A, and N5249A option configuration.

The Corrected Sysem Performance with Cal Kitsand Dynamic Accuracy Chartsapply
ONLYN5241A, N5242A, and N5249Amodels with serial numbersstarting with
MY5241/42/49, SG5241/42/49, and USH241/42/49, and above.This document
provides technical specifications only for the 85052B calibration kit, the N4433A 4
Port ECal module, and the N4691B 2Port ECal module.Please download our free
Uncertainty Calculator from http://www.keysigh t.com/find/na_calculator to generate
the curves for your calibration kit and PNA setup.

For all tables in this data sheet, the specified performance at the exact frequency of a
break is the degraded value of the two specifications at that frequency.

Definitions

All specifications and characteristics apply over a 25 °C 15 °C range (unless otherwise stated) and 90 minutes
after the instrument has been turned on.

Specification (spec.):Warranted performance. Specifications include guardbands to account for the expected
statistical performance distribution, measurement uncertainties, and changes in performance due to
environmental conditions.

Characteristic (char.):A performance parameer that the product is expected to meet before it leaves the
factory, but that is not verified in the field and is not covered by the product warranty. A characteristic includes
the same guardbands as a specification.

Typical (typ.):Expected performance d an average unit which does not include guardbands. It is not covered by
the product warranty.

Nominal (nom.): A general, descriptive term that does not imply a level of performance. It is not covered by the
product warranty.

Calibration: The process of neasuring known standards to characterize a network analyzer's systematic
(repeatable) errors.

Corrected (residual):Indicates performance after error correction (calibration). It is determined by the quality of
calibration standards and how well "known" trey are, plus system repeatability, stability, and noise.
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Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance
affects the stability of a calibration.

Standard: When referring to the analyzer, this inclugs no options unless noted otherwise.



Corrected System Performance
The specifications in this section apply for measurements made with th&l5241A, N5242A, and N5249/analyzer
with the following conditions:

A 10 Hz IF bandwidth

A No averaging applied to data

A Isolation calibration with an averaging factor of 8

A Source in filtered mode where applicable

System Dynamic Range and Receiver Dynamic Range

A System Dynamic Ranges defined as the max leveled output power (spec) minus the noise floor (spec).

A Extended Dyramic Range at Direct Access Inpuis defined as the specified source maximum output power
(typical) minus the direct receiver access input noise floortgpical).

A Receiver Dynamic Ranges defined as the test port compression at 0.1 dB (typical) minus the oise floor
(typical).
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The effective dynamic range must take measurement uncertainties and interfering
signals into account.

The direct receiver access input extended dynamic range is calculated as the
difference between the direct receiver access input noise floor and the source
maximum output power. This setup should only be used when the receiver input will
never exceed itsmaximum receiver input. When the analyzer is in segment sweep
mode, it can have predefined frequency segments which will output a higher power
level when the extended dynamic range is required (i.e. devices with high insertion
loss), and reduced power wherthe maximum receiver input level will occur (i.e.
devices with low insertion loss). The extended range is only available in onpath
transmission measurements.

It may typically be degraded at particular frequencies below 500 MHz due to spurious
receiverresiduals.



Table 1. System Dynamic RanggOptions 200 or 400, and Receiver Dynamic RangeAll Options

Description SpecificationOptions 200, 400 Typical All Options
System MaxLeveled TestPort | Receiver Test Port Tilstfort
Dynamic  OutputPower NoiseFloor Dynamic  Compression a FI%I(S;
Rang€dB) (dBm) (dBm) Range (dB) 0.1 dB (dBm) (dBm)
(AX(B) (A) (B) (C(D) ©) D)
Ports1,3 Ports1,3 AllPorts AllPorts All Ports All Ports
10 MHz to 50 MHz 93 13 -80 -- -- -87
50 MHz to 100 MHz 108 13 -90 - - -95
100 MHz to 500 MHz 117 13 -14 125 15 -110
500 MHz to 3@Hz 124 10 -114 130 13 -117
3.2 GHz t8.5GHz 127 13 -114 130 13 -117
8.5 GHz to 13.5 GHz 127 13 -114 130 13 -117
13.5 GHz to 16 GHz 127 13 -114 130 13 -117
16 GHz ta0GHz 127 13 -114 129 12 -117
20GHz to 24 GHz 12 12 -110 125.5 10.5 -115
24 GHz to 26.5 GHz 112 5 -107 123 10 -113
LEither port can be used as the source port. Any other port can be used as the receiver port.
Table 2a. System Dynamic Range at Test PorfdB), Optiors 200 or 400
Description Specification Typical
Ports 131 Ports 241 Pors 1,31 Pors 2,41
10 MHz to 50 MHz 93 93 106 104
50 MHz to 100 MHz 103 103 116 115
100 MHz to 500 MHz 117 117 131 130
500 MHz to 3.2 GHz 124 127 130 135
3.2GHz to 8.5 GHz 127 127 137 136
8.5 GHz to 10 GHz 127 127 137 136
10 GHz to 13.5 GHz 127 127 134 133
13.5 GHz to 16 GHz 127 127 134 133
16 GHz to 20 GHz 127 124 133 129
20 GHz to 24 GHz 122 117 130 126
24 GHz to 26.5 GHz 112 109 124 120

! Either port can be used as the source port. Any other port can be used as the receiver port.



Table 2b. System Dynamic Range at Test PorfdB), Options 219 or 419

Description Specification Typical
Ports 13* Ports 24* Pors 1,3! Pors 2,4

10 MHz to 50 MHz 93 93 106 104
50 MHz to 100 MHz 103 103 115 114
100 MHz to 500 MHz 117 117 130 129
500 MHz to 3.2 GHz 124 127 130 135
3.2 GHz t8.5GHz 127 127 135 134
8.5 GHz to 10 GHz 127 127 135 134
10 GHz to 13GHz 126 125 132 131
13.5 GHz to 16 GHz 126 125 132 131
16 GHz to 20 GHz 124 122 130 127
20 GHz to 24 GHz 118 117 127 124
24 GHz to 26.5 GHz 110 106 121 117

! Either port can be used as the source port. Any other port can be used as the receiver port.

Table Z. System Dynamic Range at Test PordB), Option 224

Description

Specification

Typical

Source Dut 1

Source Dut 2

Source Dut 1

Source Dut 2

10 MHz to 50 MHz 98 93 108 105
50 MHz to 100 MHz 108 107 117 116
100 MHz to 500 MHz 122 121 132 131
500 MHz to 3.2 GHz 128 128 134 136
3.2 GHz to 8.5 GHz 132 132 139 139
8.5 GHz to 10 GHz 132 132 139 139
10 GHz to 13.5 GHz 130 130 138 137
13.5 GHz to 16 GHz 130 130 138 137
16 GHz to 20 GHz 129 127 136 134
20 GHz to 24 GHz 123 122 133 132
24 GHz to 26.5 GHz 114 112 127 124
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Table 2. System Dynamic Range at Test PorfdB), Options 224 or 423

Description Specification Typical
Pors Pors Pors Pors Source 1 Port1  Source 2 Port 1
1,3 2,4t 1,3 2,4t Combine Mode  Combine Mode
10 MHz to 50 MHz 93 93 106 104 104 80
50 MHz t400 MHz 103 103 115 115 112 90
100 MHz to 500 MHz 117 117 130 130 121 99
500 MHz to 3.2 GHz 124 127 130 134 127 112
3.2 GHz t0 8.5 GHz 127 127 136 134 132 119
8.5 GHz to 10 GHz 127 127 136 134 132 119
10 GHz to 13.5 GHz 126 124 132 131 128 115
13.5GHz to 16 GHz 126 124 132 131 128 115
16 GHz to 20 GHz 124 121 130 127 125 113
20 GHz to 24 GHz 117 115 127 124 121 109
24 GHz to 26.5 GHz 107 105 121 117 115 102
! Either port can be used as the source port. Any other port can be used as the receivemort.
Table 3a. Extended Dynamic Range at Direct Receiver Access Inp(B) - Typical

Description Options 200, 400 Options 219, 419

Pors1, 3! Pors2,4* Pors1, 3! Pors2, 4!
10 MHz to 50 MHz 128 128 128 128
50 MHz to 100 MHz 115 115 115 115
100MHz to 500MHz 129 129 129 129
500 MHz to 3.2 GHz 136 139 136 139
3.2 GHz t0 8.5 GHz 139 139 139 139
8.5 GHz to 10 GHz 139 139 139 139
10 GHz to 13.5 GHz 139 139 138 137
13.5 GHz to 16 GHz 139 139 138 137
16 GHz to 20 GHz 139 136 136 134
20 GHz to 28Hz 134 129 130 129
24 GHz to 26.5 GHz 124 121 122 118

! Either port can be used as the source port. Any other port can be used as the receiver port.
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Table 3b. Extended Dynamic Range at Direct Receiver Access Inp(iB) - Typical

Description Optior224 Options 224, 423
Source 2 Source 2 Source 1'Porw Source 2.Por1
out 1 out 2 Porsl, 3! Pors 2, 4! 1 Combine 1 Combine
Mode Mode

10 MHz to 50 MHz 133 128 128 128 139 115
50 MHz to 100 MHz 120 119 115 115 124 102
100 MHz to 500MHz 134 133 129 129 133 111
500 MHz to 3.2 GHz 140 140 136 139 139 124
3.2 GHz to 8.5 GHz 144 144 139 139 144 131
8.5 GHz to 10 GHz 144 144 139 139 144 131
10 GHz to 13.5 GHz 142 142 138 136 140 127
13.5 GHz to 16 GHz 142 142 138 136 140 127
16 GHz to 20 GHz 141 139 136 133 137 125
20 GHz to 24 GHz 135 134 129 127 133 121
24 GHz to 26.5 GHz 126 124 119 121 127 114

LEither port can be used as the source port. Any other port can be used as the receiver port.

12



Corrected System Performance with 3.5mm Connectors, All Opts

Specifications are valid fortemperatures of 23° £3 °C, with < 1 °C deviation fronthe calibration temperature.

Applies to the N5241A, N5242A, and N5249A Option 200 or 219 or 224 or 400 or 419 or 423 analyzers with
serial numbers listed below, 85131Flexible test port cable set, and a full 2 port calibration.

N5241A and N5241AS: MY5241/SG5241/US5241 and above
N5242A and N5242AS: MY5242/SG5242/US5242 and above

For Tables 4, 5, and 6, for instruments with Option 029,the port 1 noise tuner switch is %t to the bypass
position, and the port 2 noise receiver switch is set to the normal position

This document does not present specifications for the 85052C or 85052D Calibration Kit.

For any Sii reflection measurement:
1 Sjj=0.
For any Sij transmission measurement:
1 Sji = Sijwhen Sijr 1
1 Sji = 1/Sij when Sij> 1
1 Skk=0 forall k
Please download our free Uncertainty Calculator fromhttp://www. keysightcom/find/na_calculator to generate
the curves for your calibration kit and PNA setup.

Table 4. 85052B Calibration Kit

Description Specification (dB)

10 MHZ2o 50 MHZo 500 MHzto 2 GHzo 8.5GHZ0 135GHm™ 20 GHto
50 MHz 500 MHz 2GHz 85GHz 13.5GHz 20 GHz 26.5 GHz

Directivity 48 48 48 44 44 44 44
Source Match 40 40 40 31 31 31 31
Load Match 48 48 48 44 43 43 43
Reflection Tracking

Mag +0.0030 +0.0030 +0.0030 +0.0061 +0.0061 +0.0061 +0.0061
Phase (°) +0.020 +0.020 +0.020 +0.040 +0.040 +0.040 +0.040
Transmission Tracking

Mag +0.035 +0.017 +0.017 +0.066 +0.092 +0.11 +0.12
Phase (°) +0.23 +0.11 +0.11 +0.44 +0.61 +0.70 +0.80
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Table 5. N4433A 4Port Electronic Calibration Module

Uncertainty curves for the N4433A are created using a 2port calibration. Multiport

uncertainties are notsupported at this time.

Description Specification (dB)
10 MHzo 50 MHzto 500 MHz to 2 GH1o 8.5GHz0 13.5 GHi
50 MHz 500 MHz 2 GHz 8.5 GHz 13.5 GHz 20 GHz

Directivity 50 50 50 47 45 40
Source Matct 42 42 42 39 37 31
Load Match 50 50 50 47 40 35
Reflection Tracking
Mag +0.061 +0.061 +0.061 +0.091 +0.11 +0.18
Phase (°) +0.40 +0.40 +0.40 +0.60 +0.67 +1.2
Transmission Tracking
Mag +0.028 +0.014 +0.014 +0.030 +0.059 +0.14
Phase (°) +0.18 +0.088 +0.088 +0.20 +0.39 +0.89
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Table 6. N4691B 2Port Electronic Calibration Module

Description Specification (dB)

10 MHzo 50 MHz0 500 MHzto 2 GHzo 8.5GHz0 13.5GHm 20 GHto

50 MHz 500 MHz 2 GHz 8.5 GHz 13.5 GHz 20 GHz 26.5 GHz

Directivity 46 46 52 48 46 46 44
;Z‘t‘gﬁe 41 1 47 45 42 42 40
Load Match 46 46 52 48 43 43 41
Reflection Tracking
Mag +0.051 +0.051 +0.020 +0.031 +0.041 +0.041 +0.051
Phase (°) +0.34 +0.34 +0.14 +0.20 +0.27 +0.27 10.34
Transmission Tracking
Mag +0.035 +0.017 +0.0083 +0.018 +0.036 +0.043 +0.065
Phase (°) +0.23 +0.11 +0.055 +0.12 +0.24 +0.29 +0.43
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Uncorrected System Performance

Specifications apply to following conditions:
1 Cable loss not included inTransmission Tracking.

1 Crosstalk measurement conditions: normalized to a thru, measured with shorts on all ports, 10 Hz IF
bandwidth, averaging factor of 8, alternate mode, source power set to the specified maximum power.

1  With option 029, port 1 impedance tuner switch is in external position and port 2 noise receiver switch is
in noise receiver position unless specifiedRefer to Options 200, 219, 224, 400, 419, 423 for
performance of Option 029 Port 1 with impedance tuner switch in internal position, Port2 noise receiver
switch in normal position, Ports 3 and 4.

Table 7a Directivity (dB)

Description Specification Typical
Options Options
200, 219, 224, 400, Option 029 200, 219, 224, 400, Option 029
419, 423 419, 423
All Ports Ports 1, 2 All Ports Ports 1, 2
10 MHz to 50 MHz 16 16 23 22
50 MHz to 500 MHz 24 24 28 28
500 MHz to 3.2 GHz 24 24 32 32
3.2 GHz t0 8.5 GHz 23 23 25 25
8.5 GHz to 10 GHz 23 23 25 25
10 GHz to 13.5 GHz 16 16 22 20
13.5 GHz to 16 GHz 16 16 22 20
16 GHz to 20 GHz 16 15 22 20
20 GHz to 24 GHz 16 15 22 20
24 GHz to 26.5 GHz 16 15 22 20
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Table 7b. Source Match (dB)

Description Specification Typical
Options Options
3(2)2 iég Option 029 ;gg iég Option 029
419, 423 419, 423
All Ports Port 1 Port 2 All Ports Port 1 Port 2
10 MHz to 50 MHz 11 9 9 14 13 12
50 MHz to 500 MHz 18 18 13 28 28 15
500 MHz to 3.2 GHz 18 17 9 22 22 12
3.2 GHz t0 8.5 GHz 14 12 6 18 18 7
8.5 GHz to 10 GHz 14 12 6 18 18 7
10 GHz to 13.5 GHz 12 11 6 16 16 8
13.5 GHz to X6Hz 12 11 6 16 16 8
16 GHz to 20 GHz 10 9 7 15 13 9
20 GHz to 24 GHz 10 8 6 14 13 9
24 GHz t0 26.5 GHz 8 7 6 12 12 9
Table 7c. Load Match (dB)
Description Specification Typical
Options Options
;gg 4213?) Option 029 5(2)2420109 Option 029
419, 423 419, 423
All Ports Port 1 Port 2 All Ports Port 1 Port 2
10 MHz to 50 MHz 11 11 9 18 18 12
50 MHz to 500 MHz 17 17 13 25 24 15
500 MHz to 3.2 GHz 17 15 9 22 19 12
3.2 GHz to 8.5 GHz 13 10 55 17 15 7.5
8.5 GHz to 10 GHz 13 10 55 17 15 7.5
10 GHz to 13.5 GHz 10 9 5.5 15 15 7.5
13.5 GHz to 16 GHz 10 9 5.5 15 15 7.5
16 GHz to 20 GHz 9 8 5.5 14 13 7.5
20 GHz to 24 GHz 9 7 5.5 14 13 7.5
24 GHz to 26.5 GHz 8 7 5.5 13 11 7.5
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