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Technical Overview

KEYSIGHT
-

- Phase noise measurements with log plot and spot frequency views

- Spectrum and |1Q waveform monitoring for quick signal checks in frequency or time
domain

Supports external mixing for measurements to 110 GHz

- Multi-touch user interface or SCPI remote user interface

- Built-in context-sensitive help

Transportable licensing between UXA, PXA, MXA, EXA and CXA X-Series signal analyzers

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights
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Phase Noise

Phase noise can be expressed as random, short-term frequency instability and is a key
specification in both transmitter and receiver performance. For example, transmitting

phase noise with digitally-modulated signals leads to the spreading of symbols limiting
the symbol rate. Phase noise in receiver local oscillators limits sensitivity by obscuring
weak signals in LO phase noise sidebands.

Keysight’'s N9068C phase noise measurement application for the UXA, PXA, MXA,

EXA and CXA X-Series signal analyzers uses the direct spectrum method. This method
measures single-sideband phase noise power in the signal analyzer. The application
automatically configures and optimizes the analyzer’s settings, such as resolution
bandwidth (RBW) and phase locked loops to achieve the highest measurement accuracy
and speed.

KEYSIGHT
-

Align: Auto

Carrier Power 4.47 dBm
Ref Value -T0.00 dBoiHz

Freguency Offsst

Figure 1.

Download your
next insight

Keysight software is downloadable
expertise. From first simulation
through first customer shipment,
we deliver the tools your team
needs to accelerate from data to
information to actionable insight.

Start with a 30-day free trial.
www.keysight.com/find/X-Series_trial


www.keysight.com/find/X-Series_trial
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Top Features

Log plot

Carrier Power 4.48 dBm
v 10,000 dB Feef Value -T0.00 dBeiHz

Log plot measures SSB phase noise

(in dBc/Hz) versus offset frequencies
expressed in logarithmic scale. This allows
you to view the phase noise behavior of
the signal under test across decades of
offset frequencies in graphical and tabular

form. Start Offset 10 Hz i Frequency Offsst Stop Cffset 10,0 MHz)

Log plot rejects AM noise in offsets of I ! Teacet
1 MHz or less so that you measure only D
the phase component of the noise.

At offsets beyond T MHz, the overdrive
function improves measurement accuracy
by maximizing dynamic range to reduce
the adverse effect of broadband noise.

Figure 2.

Automatic search of carrier function with
Auto Tune Multi-level video filtering.

Spot frequency
KEYSIGiI’
The spot frequency measurement continu- =
ously measures the phase noise and delta Deta Freq

Fef Value -103.28 dBciHz Scale/Div 100 mHz Fof Value -683 mHz
Log

frequency at a user-specified offset from
the carrier.

Figure 3.
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Tabbed measurements

QU|Ckly switch between up to 16 measure- 3 Ref Lovel 0.00 dBm i v 10,000 0B E::’:r:;:m;:i::l?e:;::
ment mode screens using screen tabs or i el

R e
multi-screen icon. ks : = Enatied

Disabied

4 1 [CFCRIE T
Video BW 3.0 MHz Span 26.49 GHZ
Sweep 66.5 ms (1001 prs)

Ref Level 17.78 d8m & Ref Walue 0,00 d8m

Red Value 0.0V

Figure 4.

Advanced marker functions

The Log Plot measurement provides a
wide range of advanced markers and
marker functions so that you can analyze — o
various aspects of the trace, such as : ]
integrated noise, averaged noise density, [rE—— L
and residual FM across the applied band
marker span, as well as multiple spurious-
peak search functions and absolute,
octave slope, and decade slope scale delta
markers.

Start Offset 1 Hr ) Stop Offset 1.00 MH.

Figure 5.
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Millimeter wave measurements

Trg: Free Fln F

Using external mixing, phase noise
measurements can be made to the
terahertz. Support for external mixing is
a standard feature of the UXA, PXA, MXA
or EXA. Keysight’s USB smart harmonic
mixers such as the M1970W extend the
measurement range of the analyzer to 110
GHz. Solution partners such as Virginia
Diodes offer mixers to 1.1 THz.

Carrier Powar <1000 dBm
Ref Value -30.00 dBoiHz

The N9041B UXA millimeter-wave signal
analyzer provides frequency coverage up
to 110 GHz. It also integrates the phase
noise measurement inside, which can
make your millimeter-wave phase noise
connection and measurement more
convenient and accurate.

Figure 6.
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Key Specifications

Definitions

- Specifications describe the performance of parameters.

- 95th percentile values indicate the breadth of the population (x2a) of performance
tolerances expected to be met in 95% of cases with a 95% confidence.

- Typical values are designated with the abbreviation “typ.” These are performance
beyond specification that 80% of the units exhibit with a 95% confidence.

- Nominal values are designated with the abbreviation “nom.” These values indicate
expected performance, or describe product performance that is useful in the

application of the product.

Note: Data subject to change

For a complete list of specifications, refer to the UXA specification guide: www.keysight.com/find/uxa_specifications

Description
Measurements

Maximum carrier frequency
Offset frequency range
Minimum offset frequency

Specifications Supplemental information
Log plot, RMS noise, RMS jitter, Residual FM, Spot frequency
> 50 GHz'

1 Hz2 (log plot) 10 Hz (spot frequency)

Maximum offset frequency

(fopt = fee) (H2) fopt IS the frequency option of the analyzer and fc

is the carrier frequency of the signal under test

Maximum number of decades
Measurement accuracy
Phase noise density accuracy

Depends on offset frequency range

Default setting

+0.16dB

‘Overdrive on’ setting

+0.39 dB (nominal)

Offset frequency accuracy

Offset < 1 MHz

Negligible error (nominal)

Offset > 1 MHz

+(0.5% of offset + marker resolution) (nominal)

Base instrument phase noise (Center frequency = 1 GHz, best-case optimization, internal reference)?

Offset frequency

10 Hz (Wide ref loop BW) -95 dBc/Hz (typical)
10 Hz (Narrow ref loop BW) -88 dBc/Hz (nominal)
100 Hz -107 dBc/Hz -112 dBc/Hz (typical)
1 kHz -124 dBc/Hz -129 dBc/Hz (typical)
10 kHz -134 dBc/Hz -136 dBc/Hz (typical)
100 kHz -138 dBc/Hz -142 dBc/Hz (typical)
1 MHz -144 dBc/Hz -146 dBc/Hz (typical)
10 MHz -154 dBc/Hz -157 dBc/Hz (typical)

1. With external mixing

2. Requires Option AFP or ATP for previously purchased equipment

3. See UXA specification guide for more information
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Performance Specifications

with RBW Selectivity Curves, Phase Noise Optimized vs Offset Frequency

Nominal Phase Noise at Different Carrier Frequencies,
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Licensing and Configuration
X-Series offers flexible licensing options, including:

- Fixed, perpetual license: This allows you to run the application in the X-Series
multi-touch analyzer in which it is initially installed.

- Transportable, perpetual license: This allows you to run the application in the
X-Series multi-touch analyzer or controller in which it is initially installed, plus it may
be transferred from one X-Series multi-touch analyzer or controller to another.

N9068C phase noise X-Series measurement application

Model-Option Description, license type

N9068C-2FP Phase noise measurement application, fixed perpetual
N9068C-2TP Phase noise measurement application, transportable perpetual
N9068C-AFP Phase noise feature enhancements, fixed perpetual
N9068C-ATP Phase noise feature enhancements, transportable perpetual

UXA, PXA, MXA, EXA and CXA signal analyzer configurations

X-Series Signal Description Model-Option Additional

Analyzer information

UXAto 110 GHz 89.9875" or 110 GHz N9041B-590", 110 One required

UXAto b0 GHz 8.4,13.6,26.5,44 0r 50 GHz ~ N9040B-508, -513, or -526 One required

PXA 3.6,8.4,13.6,26.5,440r50  N9030B-503, 508, 513, 526, One required
GHz 544 or 550

MXA 3.6,8.4,13.6, or 26.5 GHz N9020B-503, 508, 513, or 526 One required

EXA 3.6,7.0,13.6,26.5, 32, or 44 N9010B-503, 507, 513, 526, One required
GHz 532 or 544

CXA 3.6,7.5,13.6 or 26.5 GHz N9000B-503, 507, 513, 0r 526 One required

1. The maximum frequency for Option 590 depends on the licensed bandwidth option selected for
the N9041B UXA: Option B25 up to 89.9875 GHz, Option B40 up to 89.980, and Option H1G up to
89.500.

Additional Information

Measurement, user’s and programming guides can be found on the product web page in
the document library: www.keysight.com/find/N9068C

Phase noise measurement selection guide, literature number 5990-5725EN

You Can Upgrade!

Options can be added after your

initial purchase.
All of our X-Series
application options
are license-key
upgradeable.

UP
GRADE
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

KEYSIGHT SERVICES  Keysight Services

eI ABPIN . keysight.com/find/service
Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality

and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

ASSURANCE PLANS

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/n9068¢c

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas

Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific

Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866

Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)

R ified
10! lanagement System
www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

This information is subject to change without notice.
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