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This is a complete list of the technical specifications for theN5224A and N5225APNA network analyzers
with the following options. See block diagrams on page 46 for all models and options.

2-Port Models
Option 200 - 2-port base model with standard test set.
Option 201 - To base model, adds frontpanel jumpers andR1 receiver switch

Option 217 - To base model, adds frontpanel jumpers, R1 receiver switch and source and receiver
attenuators (extended power range).

Option 219 - To base model, adds frontpanel jumpers, R1 receiver switch source and receiver attenuators
(extended power range),and bias-tees.

4-Port Models
Option 400 - 4-port base model with standard test set.
Option 401 - To base model, adds frontpanel jumpers andR1 receiver switch

Option 417 - To base model, adds frontpanel jumpers, R1 receiver switch and source and recéver
attenuators (extended power range).

Option 419 - To base model, adds frontpanel jumpers, R1 receiver switch source and receiver attenuators
(extended power range), and biastees.

Notes

This document provides technical specifications for the 850564nd N4693A calibration kits.

Please download our free Uncertainty Calculator fromhttp://www. keysight.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 £5 °C range (unless otherwistated) 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 perfonmance due to
environmental conditions.

Characteristic (char.):A performance parameter 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 inludes
the same guardbands as a specification.

Typical (typ.):Expected performance of 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 operformance. It is not covered by the
product warranty.

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

Corrected (residual):Indicates performance after error correction (calibraton). It is determined by the quality of
calibration standards and how well "known" they are, plus system repeatability, stability, and noise.

Uncorrected (raw): Indicates instrument performance without error correction. The uncorrected performance
affects the stability of a calibration.

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


http://www.keysight.com/find/na_calculator

Corrected System Performance
The specifications in this section apply for measurements made with th&l5224A and N5225A PNA network
analyzerswith the following conditions:

A 10 Hz IF bandwidth

A No averaging applied to data

A Isolation calibration with an averaging factor of 8

System Dynamic Range and Receiver Dynamic Range

A System Dynamic Rangeis defined as the specified source maximum outpt power (spec) minus the noise
floor (spec).

A Extended Dynamic Range at Direct Access Inpus defined as the specified source maximum output power
(spec) minus the direct receiver access input noise floor (spec).

A Receiver Dynamic Rangeés defined as thetest port compression at 0.1 dB (typical) minus the noise floor
(typical).
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The effective dynamic range must take measurement uncertainties and interfering
signals into account. This setup should only be used when the receiver input will
never exceed is maximum 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 vihen the maximum receiver input level will occur (i.e.
devices with low insertion loss). The extended range is only available in ongath
transmission measurements.

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



Table 1a. System Dynamic Range and Receiver Dynamic Range, N5224A, Option 2400

Description Specification Typical
Max 0.1dB
System Leveled Test Port Receiver C.om ression TestPort
Dynamic Output Noise Floor | Dynamic atTeEt Port Noise Floor
Range (dB Power (dBm) Range (dB) (dBm) (dBm)
dBm
we) M@ ©O g ©)
(A)
10 MHz to 50 MHz 82 12 -70 90 15 -75
50 MHz to 100 MHz 98 13 -85 106 15 -91
100 MHz to 250 MHz 108 13 -95 112 12 -100
250 MHz to 500 MHz 115 13 -102 119 12 -107
500 MHz to 1 GHz 119 13 -106 124 12 -112
1 GHz to 1GHz 127 13 -114 130 12 -118
10 GHz to 26 GHz 127 13 -114 132 12 -120
26.5 GHz to 35Hz 123 13 -110 128 12 -116
35 GHz to 40 GHz 118 10 -108 128 12 -116
40 GHz to 43.5 GHz 118 10 -108 124 10 -114




Table 1b. System Dynamic Range and Receiver Dynamic Range, N5225A, Option 2@00

Description Specification Typical
. 0.1dB
System MaxLeveled Test Port Receiver Compression TestPort
Dynamic OutputPower Noise Floor | Dynamic atTegt Port Noise Floor
Range (dB) (dBm) (dBm) Range (dB) (dBm) (dBm)
(A¥(B) (A) (B) (Cx(D) ©) (D)
10 MHz to 50 MHz 82 12 -70 90 15 -75
50 MHz to 100 MHz 98 13 -85 106 15 -91
100 MHz to 250 MHz 108 13 -95 112 12 -100
250 MHz to 500 MHz 115 13 -102 119 12 -107
500 MHz t4 GHz 119 13 -106 124 12 -112
1 GHz td0GHz 127 13 -114 130 12 -118
10 GHz to 26 GHz 127 13 -114 132 12 -120
26.5 GHz to53GHz 123 13 -110 128 12 -116
35 GHz to 40 GHz 118 10 -108 128 12 -116
40 GHz to 43.5 GHz 118 10 -108 124 10 -114
43.5 GHzt47 GHz 115 6 -109 126 10 -116
47 GHz to 50 GHz 107 -2 -109 126 10 -116




Table 2. System Dynamic Range at Test Po(tiB)

Description Specification Typical
Option 200 Opion 201 02‘)1?25%7 Option 200 Opion 201 Ozpltg,” 421177’
419 419
10 MHz to 50 MHz 82 82 80 93 93 93
50 MHz to 100 MHz 98 98 96 109 109 109
100 MHz to 250 MHz 108 108 106 118 118 118
250 MHz to 500 MHz 115 115 113 125 125 125
500 MHz to 1 GHz 119 118 117 130 130 130
1 GHzto 2 GHz 127 127 125 137 137 137
2GHzt0 3.2 GHz 127 127 125 136 136 135
3.2 GHz to 10 GHz 127 127 125 138 138 138
10 GHz to 13.5 GHz 127 127 125 138 138 137
13.5 GHz to 16 GHz 127 127 125 140 139 138
16 GHz ta0GHz 127 127 124 138 138 137
20 GHz to 24 GHz 127 127 124 138 138 136
24 GHz to 26.5 GHz 127 127 124 138 137 135
26.5 GHz to 30 GHz 123 122 119 133 132 130
30 GHz toB3GHz 123 121 117 134 133 130
32 GHz to 35 GHz 123 122 119 134 133 130
35 GHz to 43GHz 118 117 112 129 128 125
43.5 GHz to 47 GHz 115 114 108 128 126 123
47 GHz to 50 GHz 107 104 98 124 121 120




Table 3. Extended Dynamic Range at Direct Receiver Access InpdB) - Specification

Description Option 201401 Option 217, 219, 41419
10 MHz to 50 MHz 117 115
50 MHz to 100 MHz 118 116
100 MHz to 250 MHz 120 118
250 MHz to 500 MHz 127 125
500 MHz to 1 GHz 130 129
1 GHz to 1GHz 139 137
10 GHz to 2GHz 139 136
20 GHz to 266GHz 137 134
26.5 GHz toBGHz 132 129
30 GHz to 32 GHz 131 127
32 GHz to 35 GHz 132 129
35 GHz to 40 GHz 127 122
40 GHz to 43.5 GHz 125 120
43.5 GHz to 47 GHz 122 116
47 GHz to 50 GHz 112 106
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N5224A and N5225A Corrected System PerformancgAll Options

For any Sii reflection measurement;
1 Sjj=0.
For any Sij transmission measurement:
1 Sji = SijwhenSij¢ 1
1  Sji = 1/Sij when Sij> 1
1 Skk=0 forallk

Applies to the N5224A/5A Option 200, 201, 217, 219, 400, 401, 417 or 419 analyzer85133F flexible test port
cable set, and a full 2 port calibration. Also applies to the following condition:

Environmentd temperature 23° +3 °C, with < 1 °C deviation from calibration temperature

Table 4a. N5224A and N5225A with 85056A Calibration Kit

Description Specification (dB)
10 MHz 50 MHz to 2 GHz 10GHz 20GHz 30@GHz 40 GHz
to 2 GHz to to to to to
50 MHz 10GHz 20GHz 30GHz 40GHz 50GHz
Directivity 42 42 42 42 38 38 36
Source Match 41 41 38 38 33 33 31
Load Match 42 42 42 42 37 37 35
Reflection Tracking
Mag +0.001 +0.001 +0.008 +0.008 +0.020 +0.020 +0.027
Phas€®) +0.009 +0.009 +0.054 +0.04 +0.133 +0.133 +0.180
Transmission Tracking
Mag +0.045 +0.020 +0.036 +0.051 +0.123 +0.123 +0.162
Phas€®) +0.300 +0.135 +0.236 +0.337 +0.811 +0.811 +1.068
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Transmission Uncertainty, All Options
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Reflection Uncertainty, All Options
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Table 4b. N5224A and N5225A with N4693A ZPort Electronic Calibration Module

Description Specification (dB)
2 GHz
10 MHz to 50 MHz to o 10 GHz to 20 GHzto 30 GHz to 40 GHz to
50 MHz 2 GHz 20GHz 30GHz 40GHz 50 GHz
10 GHz
Directivity 32 42 49 45 41 41 36
Source Match 25 44 42 37 35 35 32
Load Match 25 43 41 36 34 34 31
Reflection Tracking
Mag +0.050 +0.030 +0.040 +0.050 +0.060 +0.060 +0.080
Phas€") +0.330 +0.198 +0.264 +0.330 +0.396 +0.396 +0.528
Transmission Tracking
Mag +0.118 +0.038 +0.047 +0.065 +0.091 +0.091 +0.134
Phas€?) 10.781 +0.249 +0.309 10.431 +0.598 +0.598 +0.885
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Transmission Uncertainty, All Options
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Reflection Uncertainty, All Options
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