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This data sheet provides the specified and typical performance of the FieldFox family of portable
analyzers. This data sheet should be used in conjunction with the technical overviews and configuration
guide, for a complete description of the analyzers.

The specifications for the 32, 44, or 50 GHz analyzers shown in this data sheet apply to the FieldFox
analyzers with Serial Number prefix break = MY/US/SG6125, or with the RF board Part Number: N9960-
630117, If your FieldFox analyzer (32, 44, or 50 GHz) is with the older RF board (Part Number of N9960-
63001") and desire to obtain a copy of data sheet that includes specifications reflecting the previous
version of hardware, you may contact Keysight technical support by creating a support case via
https://support.keysight.com/s/.

The specifications and measurement capabilities listed in this document require certain options on the
FieldFox analyzer. Refer to the FieldFox Configuration Guide to obtain option information. The
configuration guide is the main resource for option/measurement capability information
(https://www.keysight.com/us/en/assets/7018-06515/configuration-guides/5992-3701.pdf).

Definitions

Specification (spec)

Specifications include guard bands to account for the expected statistical performance distribution,
measurement uncertainties, and changes in performance due to environmental conditions. Specifications
are warranted performance. FieldFox must be within its calibration cycle. No warm-up required for the
specifications listed on pages 40 through 96.

Typical

Describes additional product performance information not covered by the product warranty. It is
performance beyond specifications that 80% of the units exhibit with a 90% confidence level over the
temperature range 23 + 5 °C, unless otherwise noted. Typical performance does not include
measurement uncertainty. FieldFox must be within its calibration cycle.

Nominal

A general, descriptive term or design parameter. It is not tested, and not covered by the product warranty.

FieldFox must be within its calibration cycle.

' To find an analyzer's RF Part Number, press [System], {Service Diagnostics}, {System Information}. Here, “[ ]" denotes the hard-
key, and “{ }" the soft-key.
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Cable and Antenna Analyzer and Vector Network Analyzer

The performance listed in this section applies to the cable and antenna analyzer (referred to as CAT) and

vector network analyzer (VNA) capabilities available in the following models:

FieldFox RF & microwave (combination) analyzers:

N9913B, N9914B, N9915B, N9916B, N9917B, N9918B,
N9950B, N9951B, N9952B, N9953B

NOTE: Combination analyzers = Cable and antenna tester (CAT) + Vector network analyzer (VNA) + Spectrum analyzer (SA)

See FieldFox Configuration Guide for option information. Many capabilities listed in this Data Sheet require options.

Frequency specifications

Models Frequency range

N991xB N9913B 30 kHz to 4 GHz
N9914B 30 kHz to 6.5 GHz
N9915B 30 kHz to 9 GHz
N9916B 30 kHz to 14 GHz
N9917B 30 kHz to 18 GHz
N9918B 30 kHz to 26.5 GHz

N995xB N9950B 300 kHz to 32 GHz
N9951B 300 kHz to 44 GHz
N9952B 300 kHz to 50 GHz
N9953B 300 kHz to 54 GHz

Frequency reference, -10 to 55 °C

Accuracy + 0.9 ppm (spec) + aging
£ 0.5 ppm (typical) + aging

Accuracy, when locked to GPS +0.010 ppm (spec)

Accuracy, when GPS antenna is
disconnected

£ 0.4 ppm (nominal)?

Aging Rate + 1 ppm/yr for 20 years (spec), will not exceed + 3.5 ppm

Frequency resolution Spec (Hz)

30 kHz to 1.91211 GHz 0.67 N991xB, or N995xB (starting 300 kHz)
>1.91211 t0 3.82461 GHz 1.34 N991xB, or N995xB

> 3.82461 to 7.64961 GHz 2.68 N991xB, or N995xB

>7.64961 to 15.29961 GHz 5.36 N991xB, or N995xB

>15.29961 to 26.5 GHz 10.73 N991xB, or N995xB

> 26.5to 45.8 GHz 16.09 N995xB

>45.8 to 54 GHz 32.19 N995xB

" The maximum drift expected in the frequency reference applicable when the ambient temperature changes +5°C

from the temperature when the GPS signal was last connected.
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Data points or resolution
101, 201, 401, 601, 801, 1001, 1601, 4001, 10,001
Arbitrary number of points settable through front panel and SCPI

IF bandwidth'
3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz

System impedance
50 Q (nominal), 75 Q with appropriate adapter and calibration kit

"VNA mode only. Recommend using averaging in CAT mode.
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

Test port output specifications

High power in the N991xB and N995xB refers to the analyzer’s target output power level when the
Power Setting is High. Examples:

e N991xB: For a 5 to 10 GHz frequency sweep, the analyzer achieves a 7 dBm power level across the

band.

e N995xB: For an 18 to 26.5 GHz frequency sweep, the analyzer achieves a 4 dBm power level across

the band.

Low power level for N991xB and N995xB analyzers flattens at -50 dBm across the entire frequency band

and is the analyzer’s output when the Power Setting is Low.

Max leveled power in the N991xB and N995xB refers to the maximum leveled (flattened) power

achieved across the designated frequency range. Examples:

e N991xB: For a 1 to 10 GHz frequency sweep with the analyzer configured to measure all four S-
parameters, needing both ports 1 and 2, the maximum power the analyzer can be set to is 5 dBm.

e N995xB: For an 18 to 26.5 GHz frequency sweep with the analyzer configured to measure all four S-
parameters, needing both ports 1 and 2, the maximum power the analyzer can be set to is 3 dBm.

Test port output power (dBm), high power Typical Typical
N991xB Port 1 Port 2
30 kHz to 500 kHz 9 -7
> 500 kHz to 10 MHz -1 -1
>10 MHz to 1 GHz 9 8
>1t05CGHz 8 7
> 51010 GHz 7 7
>10to 18 GHz 6 5
> 1810 26.5 GHz 3 2
N995xB Port Port

300 kHz to 1 MHz

> 1 MHz to 10 MHz

> 10 MHz to 6 GHz

>6to 18 GHz

> 1810 26.5 GHz

> 26.510 32 GHz

> 32 to 40 GHz

> 40 to 44 GHz

> 44 t0 50 GHz

> 50 to 54 GHz

olA|LIdMIMM Al LN
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Test port output power (dBm), low power Typical Nominal

Port 1 or Port 2 Port 1 or Port 2
N991xB 30 kHz to 26.5 GHz -50 dBm (flattened) £0.5 dB —
N995xB 300 kHz to 54 GHz -50 dBm (flattened) £0.5 dB —
Max leveled output power (dBm) Nominal Nominal
N991xB Port 1 Port 2
>10 MHz to 1 GHz 6 6
>11t0 10 GHz 6 5
>10to 18 GHz 4 3
>18 10 26.5 GHz 2 0
N995xB Port 1 Port 2
> 300 kHz to 1 MHz -4 -4
>1 MHz to 10 MHz 7 6
> 10 MHz to 6 GHz 8 7
>6to 18 GHz 5 4
> 18 t0 26.5 GHz 3 3
>26.5t0 32 GHz 2 1
> 32 to 44 GHz 1 2
> 44 t0 50 GHz -5 6
> 50 to 54 GHz 9 9

Output power range
High, low, and manual. Default (preset) power is manual, =15 dBm.

CAT Manual power is flattened.

High, low, and manual. Default (preset) power is manual, =15 dBm.
VNA .

Manual power is flattened.
Power step size

Power settable in 1 dB steps across power range. Flat power, in 1 dB steps, is available
across the whole frequency span, nominal.
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

Test port output specifications (continued)

Power level accuracy* Typical

N991xB? Port 1 or Port 2 at -15 dBm
30 kHz to 10 MHz +0.7dB

> 10 MHz to 26.5 GHz +0.5dB

N995xB* Port 1 or Port 2 at -15 dBm
300 kHz to 54 GHz +0.5dB

Power level linearity Nominal

N991xB
> 10 MHz to 26.5 GHz

Port 1 or Port 2, -50 dBm < P < max leveled power
+0.5dB

N995xB

Port 1 or Port 2, -60 dBm < P < max leveled power

> 300 kHz to 54 GHz

+0.5dB

System performance specifications

System dynamic range 2,2 (dB), high power, 300 Hz IFBW, 100-point average, Port 1 or Port 2 (-10 to 55°C)

N991xB $12 Spec $12 Typical $21 Spec $21 Typical
30 kHz to 1 MHz 114 (nominal) 113 (nominal)
> 110 6.34 MHz 105 114 104 111
>6.34 MHz to 16 GHz 108 114 106 116
> 16 to 18 GHz 109 117 104 114
> 18 to 24 GHz 105 115 102 113
> 24 10 26.5 GHz 102 113 97 109
N995xB S$12 Spec $12 Typical S21 Spec $21 Typical
300 kHz to 1 MHz - 105 (nominal) - 104 (nominal)
>1to 10 MHz 102 113 100 1M
> 10 MHz to 6 GHz 109 121 107 120
>6to 16 GHz 106 17 105 118
> 16 to 18 GHz 107 119 104 17
> 18 to 24 GHz 106 117 102 116
> 2410 26.5 GHz 102 115 100 115
>26.5t0 32 GHz 97 111 98 111
> 321039 GHz 92 107 96 110
> 39 t0 46 GHz 89 101 86 103
> 46 to 50 GHz 85 99 85 98
> 50 to 54 GHz 80 94 79 95

1 N995xB power levels are calibrated based on PNA-X’'s tuned receiver for the entire frequency range.

2 System dynamic range is measured in the factory with loads on the test ports after a thru normalization.
3 For CAT mode, “Insertion loss (2-port)”, decrease listed dynamic range specifications by 20 dB, as CAT mode IFBW is
fixed at 10 kHz. Can obtain full dynamic range by using S21 measurement in VNA mode with 100 Hz IFBW.
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Measurement stability over temperature

Nominal

Frequency Magnitude (dB/°C) Phase (deg/°C)
N991xB <6 GHz +0.010 +0.15

>61015 GHz +0.025 05

> 1510 26.5 GHz +0.035 05
N995xB 300 kHz to 2 MHz +0.018 +0.88

2 MHz to 6 GHz +0.008 +0.12

6 to 15 GHz +0.016 +0.32

1510 26.5 GHz +0.025 +0.55

26.5 to 40 GHz +0.033 +0.85

40 to 50 GHz +0.06 14

50 to 54 GHz +0.05 15
Measurement speed (Sweep time)
CAT N991xB N995xB
Return loss, 30 kHz to 26.5 GHz, 1-port cal, 1001 points 409 ps /pt
Return loss, 300 kHz to 54 GHz, 1-port cal 1001 points 457 ps /pt
Distance-to-fault, 100-meter cable, 1-port cal, 1001 points 470 ps /pt 506 s /pt
VNA N991xB N995xB
S11 and S21, 30 kHz to 26.5 GHz, enhanced response cal, 100 kHz IF 171 us Ipt
bandwidth, 1001 points
S11 and S21, 300 kHz to 54 GHz, enhanced response cal, 100 kHz IF 196 ps /pt

bandwidth, 1001 points
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

Test port input specifications

Trace noise?, high power, 300 Hz IFBW, Port 1 or Port 2

Spec (-10 to 55 °C)

Frequency Magnitude (dB rms) Phase (deg rms)
N991xB 30 kHz to 100 kHz 0.0008 (nominal) 0.007 (nominal)
=100 kHz to 5 GHz 0.0010 0.005
> 51015 GHz 0.0014 0.014
> 1510 26.5 GHz 0.0020 0.027
N995xB > 300 kHz to 34 MHz2 0.0010 0.0070
> 34 MHz to 5 GHz 0.0010 0.0070
>51t0 15 GHz 0.0014 0.0140
> 1510 26.5 GHz 0.0020 0.0270
>26.510 32 GHz 0.0030 0.0500
> 32 to 44 GHz 0.0040 0.0600
> 44 to 50 GHz 0.0040 0.1200
> 50 to 54 GHz 0.0120 0.5000
Receiver compression Typical
Frequency Port 1 or Port 2
N991xB 250 kHz to 2 GHz +7 dBm, 0.20 dB compression
>2105GHz +8 dBm, 0.15 dB compression
>51026.5 GHz +8 dBm, 0.10 dB compression
N995xB 300 kHz to 7 MHz +5 dBm, 0.20 dB compression
>7 MHz to 26.5 GHz +5 dBm, 0.10 dB compression
>26.510 54 GHz +5 dBm, 0.15 dB compression

Maximum input level

Port 1 or Port 2

Average CW power DC
N991xB +27 dBm, 0.5 watts +50VDC
N995xB +25 dBm, 0.3 watts +40VDC
;:?I;lil:]ig() to interfering signals N991xB N995xB
On carrier frequency +10 dBm +9 dBm
Offset from carrier frequency >1 MHz +13 dBm +8 dBm
>10 MHz +18 dBm +12 dBm

" For CAT mode, increase trace noise by a factor of 5.7, as CAT mode IFBW is fixed at 10 kHz. Can use
averaging in CAT mode to reduce trace noise or use VNA mode with 300 Hz IFBW.
2 Excludes multiples of 65 kHz, and 7.792198 MHz, 8.190585 MHz, and 8.954400 MHz.
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CAT and VNA measurements

CAT mode
CAT measurements

Distance-to-fault (dB)

Return loss (dB)

Return loss & DTF (dB)

VSWR

Distance-to-fault (VSWR)

Cable loss (1-port)

Insertion loss (2-port) (requires option 211)
Distance-to-fault (Lin)

TDR (Lin rho) (requires option 215)
TDR (ohm) (requires option 215)
TDR & DTF (requires option 215)

Distance-to-fault (DTF) settings
Frequency/distance
Sweep time
Frequency mode

Start distance, stop distance
Units: meters or feet (Can also be set as Preferences)
Bandpass, lowpass

CAT mode averaging

Set sweep time in seconds
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

CAT and VNA measurements (continued)

CAT mode (continued)
Distance-to-fault

Available in CAT mode. Standard on N991xB analyzers.

Range = velocity factor x speed of light x (number of points -1) / frequency span x 2;
Number of points auto coupled according to start and stop distance entered.

Resolution = range / (number of points -1)
Transform modes: Bandpass, low-pass

Window types: Maximum, medium, and minimum
Alias free range indicator: On/Off

Dispersion compensation for waveguide: Yes

Return loss, log magnitude -500 to 500 dB
Log magnitude resolution 0.01dB
VSWR 1.01 to 1000
VSWR resolution 0.01

VNA mode

VNA Transmission/Reflection (T/R)

S11, S21 magnitude and phase (requires option 210)

VNA S-parameters

S11, 821, S22, S12 magnitude and phase
(requires options 210 and 211)

Number of traces

Four traces available: Tr1, Tr2, Tr3, Tr4

Display formats

Single-trace

Dual-trace split (each trace on separate graticule)
Dual-trace overlay (both traces on one graticule)
Three-trace split (each trace on separate graticule)
Three-trace overlay (all three traces on one graticule)
Quad-trace split (each trace on separate graticule)
Quad-trace overlay (all four traces on one graticule)

VNA trace formats

Log magnitude, linear magnitude, VSWR, phase, Smith chart, polar, group delay,
unwrapped phase, real impedance, imaginary impedance, Z magnitude

Frequency settings

Start, stop, center, span

Frequency sweep type

Linear

Sweep type trigger

Continuous, single

Sweep trigger source

Internal, external, point (point trigger applies to 1-port cal only)

Sweep trigger slope

Positive, negative

Sweep trigger delay 0 to 10 seconds
Averaging Sweep: 2 to 1000; Point: 2 to 500
Smoothing Computes the moving average of adjacent data points. Smoothing aperture defines the

trace width (number of points) to be averaged.
Minimum aperture: 0.05% of frequency span
Maximum aperture: 25% of frequency span
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

CAT and VNA measurements (continued)

VNA mode (continued)
Scale

Autoscale, scale, reference level, reference position
Autoscale: Automatically selects scale resolution and reference value to center the trace.
Autoscale all: Scales all visible traces.

S11, log magnitude -500 to 500 dB

Log magnitude resolution 0.01dB

VSWR 1.01 to 1000

VSWR resolution 0.01

Phase -180 to +180 degrees (unwrapped phase can show larger values)

Phase resolution

0.01 degrees

Phase offset -360 to +360 degrees

Magnitude offset -100 to +100 dB

Trace math Vector division or subtraction of current linear measurement values and memory data
Port extension For both port 1 and port 2, delay settings. Port extensions apply to all measurements.
Marker formats Default marker format is the trace format. Other formats:

General CAT / VNA modes

R+jX

Z magnitude
Phase

Real
Imaginary
Mag & Phase
dB Angle

Peak, Next Peak, Peak Left, Peak Right, Mkr—=> Center, Mkr—>Delay, Min Search, Peak

Marker functions Excursion, Peak Threshold, Target, Bandwidth (BW, Q, Loss), Tracking CAT mode only:
Tracking 3 peaks (CAT mode), Mkr—> Start distance, Mkr—> Stop distance

Marker table On/Off

Marker types Normal, delta, data trace and memory trace markers

Marker coupling

On/Off (coupling between traces)

Frequency blanking

Security level: none, high. If high, all frequency information is blanked out. An instrument
preset is required to re-enable the frequency information.

Display data

Display data, memory, data and memory, or data math

Trace math

One memory trace per data trace.
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

CAT and VNA mode Calibrations

FieldFox analyzers offer three tiers of calibrations, thus providing users with different levels of calibration
effort and accuracy.

CalReady

CalReady is the most basic calibration and is sufficient for a quick pass/fail or go/no go verification. Every
FieldFox is calibrated at the factory, at test ports 1 and 2, at room temperature. CalReady can be applied
either as an “enhanced response CalReady” or a “2-port CalReady.” The default setting is 2-port
CalReady, so correction is applied to both ports. A user preference allows user to change the CalReady
methodology to enhanced response CalReady.

A 30-minute warm-up period is recommended for a quick test. A 60-minute warm-up is necessary for
more stringent test requirements.

If CalReady is the basis for most measurements, the annual cal cycle must be followed, as the CalReady
calibration will be updated during the annual cal cycle.
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

Standard calibrations

Standard calibrations are the most accurate calibrations offered in FieldFox. FieldFox’s calibration engine
is based on Keysight's flagship PNA calibration engine, and as such, offers many of the standard
calibrations. FieldFox supports both coaxial and waveguide calibrations. The table below lists the
commonly used calibrations.

Keysight recommends a 30-minute warm-up period for standard calibrations. For ultimate in stability and
accuracy, a 90-minute warm-up period is necessary.

Frequency response Simultaneous magnitude and phase correction of frequency response errors for either
Open response reflection or transmission measurements. Isolation corrects for crosstalk errors.

Short response

Thru response

With and without isolation

1-port OSL (Port 1) Open, short, and load

1-port OSL (Port 2) Traditional 1-port calibration for reflection measurements. Corrects for directivity, source
match, and frequency response errors.

SSL (for waveguide) For waveguide calibrations, depending on the calibration kit definition, this is presented

as a short, offset short and load calibration.

Enhanced response (also known as one-  Corrects for frequency response and source match. Partial correction for load match for
path, two-port) low-loss reciprocal devices.

Forward enhanced response

Reverse enhanced response

QSOLT (2-port) QSOLT or Quick short-open-load-thru is FieldFox’s default recommended calibration for
insertable devices. Full 12-term error correction. Requires fewer connections, compared

to traditional SOLT (4 compared to 7). Corrects for directivity, source match, reflection
frequency response, load match, and transmission frequency response.

Full 2-port (unknown thru calibration) FieldFox's default recommended calibration for non-insertable devices. Full 12-term error
correction. Beneficial for characterizing non-insertable devices such as Type-N to 3.5
mm, or female-female devices. Corrects for directivity, source match, reflection
frequency response, load match, and transmission frequency response.

TRL TRL or thru-reflect-line compensates for directivity, reflection, and transmission
frequency response in both the forward and reverse directions.

** Note: FieldFox does not offer the traditional SOLT calibration. Instead, it offers the more accurate Full 2-port (unknown thru),
and QSOLT.

ECal
FieldFox supports all Keysight USB ECal modules, both standard and value-line ECals.
FieldFox’s Guided Calibration Wizard

FieldFox’s calibration wizard recommends a calibration type and calibration kit based on selected
parameters and connector types. Alternatively, users can select their own calibration type and calibration
kit. FieldFox’s calibration wizard ensures a valid calibration selection.
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Cable and Antenna Analyzer and Vector Network Analyzer (continued)

Interpolation Error Correction

With any type of accuracy enhancement applied, interpolated mode recalculates the error coefficients
when the test frequencies are changed. The number of points can be increased or decreased, and the

start/stop frequencies can be changed, but the resulting frequency span must be a subset of the original

calibration frequency span.

Connectors

The FieldFox firmware supports the following connector types by default. Add other connector types with

a calibration kit that contains the connector type.

Coaxial
Type-N 50 ohm
Type-N 75 ohm
7116

TNC

Type-F

7mm

3.5mm

2.92 mm

2.4 mm

1.85 mm

Waveguide
WR-10
WR-15
WR-22
WR-28
WR-42
WR-62
WR-75

WR-90

WR-112
WR-137
WR-187
WR-284
WR-650

FieldFox S-parameter measurement uncertainties

The configurations listed below include measurement uncertainties based on ISO GUM methodology

calculations.
FieldFox model Calibration kit Calibration type DUT connector Uncertainty
N991xB, N995xB 85518A or 85519A Full 2-port calibration Type-N Spec
N991xB, N995xB 85054D Full 2-port calibration Type-N Spec
N991xB, N995xB 85520A or 85521A Full 2-port calibration 3.5 mm Spec
N991xB, N995xB 85052D Full 2-port calibration 3.5 mm Spec
N991xB, N995xB N7554A Full 2-port calibration Type-N Spec
N991xB, N995xB N7555A Full 2-port calibration 3.5 mm Spec
N991xB, N995xB N4690D Full 2-port calibration Type-N Spec
N991xB, N995xB N4691D Full 2-port calibration 3.5 mm Spec
N995xB 85561A or 85562A Full 2-port calibration 2.92 mm Spec
N995xB BN 534913 or BN934914 Full 2-port calibration 2.92 mm Spec
N995xB N4692D Full 2-port calibration 2.92 mm Spec
N995xB 85563A or 85564A Full 2-port calibration 2.4 mm Spec
N995xB 85056D Full 2-port calibration 2.4 mm Spec
N995xB N4693D ECal Full 2-port calibration 2.4 mm Spec
N995xB 85058E Full 2-port calibration 1.85 mm Spec
N995xB N4694A/D ECal Full 2-port calibration 1.85 mm Spec

Find us at www.keysight.com

Page 16



Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, 85518A or 85519A, Full 2-port Cal, DUT: Type-N, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.2 to 500 MHz 0.5 to 6 GHz 6 to 9 GHz 9 to 18 GHz
Directivity 40 32 29

Source match 38 29 26

Load match’ 38 28 26
Reflection tracking +0.00011 +0.033 +0.014 +0.043
Transmission tracking' +0.062 +0.17 +0.29 +0.32

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-
minute warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy.
Coverage factor of 1 applied to uncertainties, for ease of comparison with other industry handheld

analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, 512)
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100 80 © 0
Transmission magnitude { 4B )
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Reflection uncertainty (511, 522
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w0 5 20 15
Reflection magnitude ( dB )

20 0 20

—8— ()2 1o 500 Milz

—8—05t06GH:

——61096H

——010 186H2

' Load match and transmission tracking are typical values.

Transmission uncertainty (521, 512)

ncertainty ( degrees )

—e—02 10500 Mik

—B—05 06 Gl
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Transmission magnitude 0 )

Reflection uncertainty (511, 522)
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—B—05106GH:
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, 85054D, Full 2-port Cal, DUT: Type-N, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.2 to 500 MHz 0.5to 2 GHz 2to 8 GHz 8to 18 GHz
Directivity 37 37 33 31

Source match 37 37 33 30

Load match’ 37 37 33 30
Reflection tracking +0.00068 +0.0019 +0.0053 +0.026
Transmission tracking' +0.0057 +0.017 +0.053 +0.12

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, $12)

—8— 210 DM
—— 5102 GHz
—+—2108GH

=510 13GHz

nitude uncertainty { dB )

{
b

100 0 W 20 0 0 0

Transmission magnitude ( d0 )

Reflection uncertainty (S11, S22)

Reflection uncertainty (S11, S22)

—a— 210500 Wiz

B 5to2GH

—— 0BGl

—t— 1015642

ncertainty ( dB )

nitude u

M

Reflection magnitude ( d8 )

' Load match and transmission tracking are typical values.
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Phase u

Transmission uncertainty (521, 512)
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001
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Reflection uncertainty (511, 522)
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, 85520A or 85521A, Full 2-port Cal, DUT: 3.5 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.2 to 500 MHz 0.5to 5 GHz 5to 15 GHz 15 to 26.5 GHz
Directivity 41 39 33 29

Source match 34 33 29 25

Load match' 35 32 28 24

Reflection tracking +0.0078 +0.022 +0.024 +0.060
Transmission tracking' +0.13 +0.18 +0.29 +0.45

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty {521, S12)

—e— 02105000112
—8— St G

—+—5t0 15 GHz
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Transmission magnitude ( d )

Reflection uncertainty (S11, S22)

Reflection uncertainty (511, 522)

—8— 11210 500 MHz
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—+—5to 156z

—— 1510265 6Hz

Reflection magnitude (48 )

' Load match and transmission tracking are typical values.
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, 85052D, Full 2-port Cal, DUT: 3.5 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.2 MHz to 3 GHz 3to 8 GHz 8to0 20 GHz 20 to 26.5 GHz
Directivity 41 35 33 31

Source match 40 34 31 30

Load match! 40 33 30 29

Reflection tracking +0.0019 +0.0085 +0.021 +0.019
Transmission tracking’ +0.053 £0.12 +0.20 +0.20

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, 512) Transmission uncertainty (521, $12)
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o
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z g
< e
£ ]
5 £
H H
= H
E] 5
H H
E o1 é 1
= |
01 01
100 80 o0 40 20 0 0 100 8 0] A0 20 o pli}
Transmission magnitude { dB | Transmission magnitude | dB )
Reflection uncertainty (S11, S22)
Reflection uncertainty (511, 522) Reflection uncertainty (S11, 522)
10 100

—8— 02 WHzta 3GlE —8—0.2 MHzto 361

—B— 3086 —a—308GH:
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—4— 201065 GHz
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Reflection magnitude { dB | Reflection magnitude { d8 )

1 Load match and transmission tracking are typical values.
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, N7554A ECal, Full 2-port Cal, DUT: Type-N, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance

(dB)" 0.2 MHz to .5 GHz 0.5to 4 GHz 4 to 9 GHz 9 to 18 GHz
Directivity 42 36 36 36

Source match 37 30 30 28

Load match? 37 30 30 28
Reflection tracking +0.13 +0.13 +0.18 +0.25
Transmission tracking? £0.13 £0.13 +0.18 +0.25

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor

of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.
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' When applied power exceeds -10 dBm, calibration results will be degraded from the performance indicated in this table.

2 Load match and transmission tracking are typical values.
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, N7555A ECal, Full 2-port Cal, DUT: 3.5 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance

(dB)" 0.2 MHzto .5 GHz 0.5 to 4 GHz 4t0 9 GHz 9 to 18 GHz 18 to 26.5 GHz
Directivity 42 36 36 36 36

Source match 37 30 30 28 27

Load match? 37 30 30 28 27

Reflection tracking +0.13 +0.13 +0.18 +0.25 +0.30
Transmission tracking? +0.13 +0.13 +0.18 £0.25 +0.30

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.
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Transmission uncertainty (521, 512)
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' When applied power exceeds -10 dBm, calibration results will be degraded from the performance indicated in this table.

2 Load match and transmission tracking are typica

| values.
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Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, N4690D ECal, Full 2-port Cal, DUT: Type-N, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

&‘g)’fcted performance m 300kHzto2MHz 210 10MHZ  10to500MHz  5to2GHz  2t010GHz 10t 18 GHz
Directivity 45 30 40 45 45 40 38

Source match 40 28 35 40 43 40 35

Load match* 40 28 35 40 43 40 35
Reflection tracking +0.05 +0.12 +0.07 +0.05 +0.03 +0.03 +0.05
Transmission tracking*  +0.05 +0.12 +0.07 +0.05 +0.03 +0.03 +0.05

Uncertainty plotsS: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, $12) Transmission uncertainty (521, 512)
10 100
—a— 0 M —— 30500 MH:
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' When applied power exceeds -10 dBm, calibration results will be degraded from the performance indicated in this table.
2 For N4690D ECal Option 0DC.

3 For N4690D ECal Option 003.

4 Load match and transmission tracking are typical values.

5 Uncertainty plots generated with data from N4690B ECal modules.

Find us at www.keysight.com Page 23



Corrected Measurement Uncertainty (continued)

N9913/4/5/6/7/8B, N4691D ECal, Full 2-port Cal, DUT: 3.5 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

g:r’f’:rcr;?:we (@B m 300kHzto 2MHz? 2to10MHz® 10t0500MHz 5to2GHz  2t010GHz  10to20 GHz  20to 26.5 GHz
Directivity 46 31 41 46 47 46 43 41

Source match 41 29 36 41 47 45 42 40

Load match #1 29 36 41 47 45 42 40

Reflection tracking ~ +0.05 +0.11 +0.06 +0.05 +0.02 +003 +0.04 +0.05
Transmission tracking*  + 0.05 +0.11 +0.06 +0.05 +0.02 +0.03 +0.04 +0.05

Uncertainty plotsS: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, 512) Transmission uncertainty (521, $12)
10 100
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' When applied power exceeds -10 dBm, calibration results will be degraded from the performance indicated in this table.
2 For N4691D ECal Option ODC.

3 For N4691D ECal Option 003.

4 Load match and transmission tracking are typical values.

5 Uncertainty plots generated with data from N4691B ECal modules.
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Corrected Measurement Uncertainty (continued)

N9950/1/2B, 85056D, 85563A, or 85564A, Full 2-port Cal, DUT: 2.4 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.3 MHz to 4 GHz 4 to 20 GHz 20 to 26.5 GHz 26.5 to 50 GHz
Directivity 42 34 26 26

Source match 40 30 24 23

Load match' 38 29 26 22

Reflection tracking +0.029 +0.029 +0.080 +0.075
Transmission tracking' +0.033 +0.086 1 0.084 +0.153

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor of
1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.

Transmission uncertainty (S21, S12)

Transmission uncertainty (521, 512)

(48 )

Reflection uncertainty (S11, S22)

Reflection uncertainty (511, 522)

(d8)

' Load match and transmission tracking are typical values.

Transmission uncertainty (521, 512)
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Corrected Measurement Uncertainty (continued)

N9950/1/2B, 85561A, Full 2-port Cal, DUT: 2.92 mm, Spec

Corrected performance table calculated using uncertainties with a coverage factor of 2.

Corrected performance (dB) 0.3 MHz to 4 GHz 4 to 20 GHz 20 to 26.5 GHz 26.5 to 40 GHz
Directivity 36 26 24 20

Source match 31 25 23 19

Load match’ 32 24 22 19

Reflection tracking +0.001 +0.041 +0.049 +0.11
Transmission tracking' +0.16 +0.30 1043 +0.52

Uncertainty plots: power level of -15 dBm, 10 Hz IF bandwidth, no averaging, battery saver off, and 60-minute
warm-up time. Includes uncertainties due to drift, noise, compression, and dynamic accuracy. Coverage factor
of 1 applied to uncertainties, for ease of comparison with other industry handheld analyzers.
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' Load match and trans