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                Phase Noise X-Series Measurement Application N9068A and W9068A 

                VisÃ£o Geral TÃ©cnica

                
                    Introduction

	One-button, easy-to-use, fast phase noise measurements with log plot and spot frequency views 
	Spectrum and IQ waveform monitoring for quick signal checks in frequency or time domain 
	Supports the X-Series signal analyzers with external mixing for carrier frequencies beyond 50 GHz 
	Hardkey/softkey manual user interface or SCPI remote user interface 
	Built-in, context-sensitive help 
	Transportable licensing between X-Series signal analyzers or MXE EMI receiver


Phase Noise Measurement Application

In addition to a superior combination of speed, accuracy, flexibility, and dynamic range, the Keysight Technologies, Inc. X-Series signal analyzers offer the broadest set of measurement applications. The phase noise measurement application is an ideal tool for design verification and troubleshooting as well as production line testing. This application is built upon Keysightâ€™s best-selling Option 226 phase noise measurement personality used in ESA and PSA spectrum analyzers and includes enhancements in measurement algorithms for optimized speed and dynamic range. 

The phase noise measurement application is just one in a common library of more than 25 measurement applications in the Keysight X-Series, an evolutionary approach to signal analysis that spans instrumentation, measurements, and software. The XSeries analyzers and MXE EMI receiver, with upgradeable CPU, memory, removable solid-state drive, and I/O ports, enable you to keep your test assets current and extend instrument longevity. Proven algorithms, 100% code-compatibility, and a common UI across the X-Series create a consistent measurement framework for signal analysis that ensures repeatable results and measurement integrity so you can leverage your test system software through all phases of product development. In addition to fixed, perpetual licenses for our X-Series measurement applications, we also offer transportable licenses which can increase the value of your investment by allowing to you transport the application to multiple X-Series analyzers. 

Phase Noise Measurement Overview

As wireless communication technologies evolve in the commercial and aerospace and defense industries, it is clear that the driver to meet demand for higher data rates, better spectrum efficiency, and lower power consumption is the digital technology, such as digital signal processing (DSP). It does not, however, devalue the importance of high-purity, highstability signalsâ€”signal stability is fundamental to successful modern digital wireless communication systems. Phase noise is still one of the most important characteristics when evaluating the short-term stability of a signal. Pressure to bring products to market more quickly than ever does not allow time for executing multiple measurements across several instruments. An accurate, fast, and easy-to-use phase noise measurement tool is critical in the R&D and manufacturing environments. A variety of measurement techniques have been developed to meet various requirements for phase noise measurements. The three most widely adopted techniques are: direct spectrum, phase detector, and twochannel cross-correlation. Among them, the direct spectrum technique is the simplest and perhaps oldest technique for making phase noise

measurements. Keysightâ€™s X-Series phase noise measurement application is based on the direct spectrum technique. The most obvious advantage using the direct spectrum technique for phase noise measurements is that it can be realized with a general-purpose signal/ spectrum analyzer. However, the analyzerâ€™s settings, such as resolution bandwidth (RBW) and internal phase noise optimization loops, will need to be adjusted based on offset frequency to achieve the highest measurement accuracy and speed. Manually implementing phase noise measurements with a signal analyzer can be tedious and time consuming. The X-Series phase noise measurement application automates the optimization processes for the signal analyzer settings with one-button measurements without user interference. 

With the X-Series signal analyzers or MXE EMI receiver and the phase noise measurement application, you can easily perform phase noise analysis on various devices, such as local oscillators and signal sources. The analysis includes: 

	Log plot: Single-sideband (SSB) phase noise view in frequency domain 
	Spot frequency: Phase noise view in time domain including carrier frequency drift measurement 
	Monitor spectrum: Easy-to-use simple spectrum view for a quick check of your signal 
	IQ waveform: Easy-to-use simple time domain view


Measurement details

Log plot phase noise

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.

View the entire phase noise behavior across a wide range of offset fre-quencies (1 Hz  to the difference between the maximum frequency of the analyzer and carrier frequency) and measure phase noise with a user-specified number of averages. Perform trace smoothing with user adjustable smoothing segment length. The log plot measurement function also includes:

	AM rejection, which works for offsets equal to or less than 1 MHz so that you observe only the phase component
	Overdrive function, which maximizes the dynamic range at offsets beyond 1 MHz, improving measurement accuracy by reducing the adverse effect of broadband noise
	Support of maximum frequency up to 50 GHz and beyond (with PXA and external mixing) 
	A suite of advanced marker functions optimized for detailed log plot trace analysis
	Display of tabular readings (the decade table) in addition to the graphic presentation 
	Automatic search of carrier function with Auto Tune Multi-level video filtering 


After a particular frequency offset has been identified for further analysis, the spot frequency measurement provides the time domain behavior of phase noise at that particular offset. 
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Australia
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American Samoa
Andorra
Angola
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Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
CÃ´te d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe
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Aerospace / Defense
Automotive
Consumer Electronics
Data Center / Cloud Service Provider
Education
Electronics Manufacturer
Energy / Utilities
Finance
Government / Military
IoT Electronics
Medical / Healthcare
Network Equipment Manufacturer
Quantum
Retail / Hospitality
Semiconductor
Software Development
Telecom / Mobile Service Provider
Test Lab
Transportation
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 < 2 years
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Executive Management
Chief Engineer / Department Head
Engineering Manager
Individual Contributor
Student
Consultant
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Board Layout
Digital: High-Speed Interfaces
Digital: Optical Communications
IT / Information Technology
L2-7 Network Design / Operations
Power: Battery Drain Analysis
Power: Conversion and Conditioning
Product: Hardware Testing
Product: Multi-system integration
Product: Software Testing
Quality Assurance
RF: Analog/Mixed Signal
RF: Field Test
Semiconductor Test
Software: Development
Software: Integration
Other: Non-Engineering
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Academic Staff
Application Management
Circuit Design and Layout
Digital Designer
Electronics Manufacturing Quality
Field Engineer
Final System Test
HR / Finance / Legal
Lab Management
Marketing / Sales
Network / Security Architect
Network / Security Operations
Power Designer
Procurement
Product Management
RF / Waveform Designer
Software Engineer
Student
Test Engineer / Technician
Other: Non-Engineering
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