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                N5511A Phase Noise Test System (PNTS)

                æŠ€æœ¯èµ„æ–™

                
                    N5511A PNTS Overview

The Keysight Technologies, Inc. N5511A Phase Noise Test System (PNTS) is a replacement for the â€œgold-standardâ€� Keysight E5500 phase noise measurement system. PNTS is the foundation of test systems that can measure phase noise down to kT (-177 dBm/Hz at room temperature). This thermal phase noise floor is the theoretical limit for any measurement. Therefore, the PNTS can measure at the limits of physics. Phase noise is unwanted phase modulation noise that emerges from nearly all radio frequency (RF) and microwave devices including oscillators, mixers, frequency dividers, frequency multipliers and amplifiers. PNTS is designed for phase noise â€œpower usersâ€� whose needs are consistently unmet by existing commercial phase noise test instrumentation such as â€œone-boxâ€� integrated test solutions. These individuals are typically phase noise experts that would like to fully characterize the phase noise (as well as AM noise and baseband noise) emerging from their radio frequency and microwave devices. Power users, including professionals responsible for developing high-performance aerospace and defense applications as well as characterizing cutting-edge devices for 5G and other wireless communication systems, need to perpetually validate and improve the phase noise performance of their designs.

Frequency range

	RF input frequency range: 50 kHz to 40 GHz using internal phase detectors
	Use of external phase detectors allows measurements of millimeter-wave singals to beyond 100 GHz
	Wide carrier offset range capability, from 0.01 Hz to 160 MHz internally (more than ten decades)


Noise measurement functions

	Absolute and residual phase noise using the phase detector (quadrature) method in both single channel and two-channel configurations. Two-channels enables use of cross-spectral averaging (cross-correlation) for improving sensitivity down to â€œkT,â€� the thermal phase noise floor (-177 dBm/Hz)
	Measurement of one-port devices (VCOâ€™s, DROâ€™s, crystal oscillators, synthesizers, etc.) and twoâ€“port devices (amplifiers, frequency converters, frequency dividers, etc.), plus CW, pulsed and spurious signals
	Noise floor (sensitivity) better than -200 dBc/Hz (with +23 dBm and higher input RF signal, using cross-correlation)
	AM noise on RF carriers from 50 kHz to 40 GHz
	Baseband noise measurement from 0.01 Hz to 160 MHz
	Pulsed RF measurements using built-in internal or customer-supplied external PRF filters


Additional capabilities and benefits

	Designed for phase noise â€œPower Usersâ€� whose needs are consistently unmet by existing commercial phase noise test instrumentation
	Multi-segment, fast real-time hardware cross-correlation using a Field Programmable Gate Array (FPGA)
	Replacement for Keysight E5505A with a familiar user interface that is fully SCPI backwards
	compatible
	Use of any frequency-tunable source as an external reference which can enable improved sensitivity for single-channel measurements and dramatically reduced cross-correlation time for dual-channel measurements
	Flexible configurations are possible for a variety of phase noise measurement techniques, including PLL/reference source, residual and FM discriminator methods
	â€œFuture Proofâ€� with PXIe: add additional pre-qualified modules to complete your test system (e.g. network analyzers, etc.)
	sets (proprietary closed architectures are less flexible because the embedded reference sources and analyzers can limit phase noise measurement performance)
	N5510A software enables many standalone instruments to work together within a system
	Access to external power splitter gives user ability to add external attenuators, amplifiers, and other test setup accessories independently to each channel and suppress any additive noise from these devices via the cross-correlation process.


Keysight N5511A PNTS Theory of Operation

 Phase Detector Technique

The â€œphase detector with PLL and reference sourceâ€� technique is the most general-purpose and sensitive measurement approach available for measuring the single sideband (SSB) phase noise characteristic of oscillators (absolute phase noise). This technique removes the carrier and demodulates the phase noise sidebands of the device-under-test (DUT) oscillator. The resulting baseband signal is then digitized and converted into the frequency domain using a Fast-Fourier Transform (FFT) by dedicated baseband analysis hardware. By using the phase detector technique, and thus removing the carrier, one can remove SNR-related limitations of devices in the measurement receiver such as amplifiers and ADCs. Carrier removal can be thought of as raising the ceiling on the ADC full-scale or receiver preamp compression level. As a result, it is possible to optimize system sensitivity by significantly amplifying the detected small-signal baseband phase noise using high-gain baseband amplifiers with low noise figure. This can provide a large improvement in sensitivity compared to other phase noise measurement methods which down-convert the RF carrier to an IF signal and demodulate the phase noise using I-Q demodulation.
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United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Ã…land Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
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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èˆªç©ºèˆªå¤©/å›½é˜²ç”µå�
æ±½è½¦
æ¶ˆè´¹ç±»ç”µå�
æ•°æ�®ä¸å¿ƒ/äº‘æœ�åŠ¡æ��ä¾›å•†
æ•™è‚²
ç”µå�äº§å“�ç”Ÿäº§å•†
èƒ½æº�/åŸºç¡€è®¾æ–½
é‡‘èž�
æ”¿åºœéƒ¨é—¨
ç‰©è�”ç½‘ç”µå�äº§å“�
åŒ»ç–—/ä¿�å�¥
ç½‘ç»œè®¾å¤‡åˆ¶é€ å•†
é‡�å�æŠ€æœ¯
é›¶å”®/åŒ»ç–—
å�Šå¯¼ä½“
Â è½¯ä»¶å¼€å�‘
è¿�è�¥å•†
æµ‹è¯•å®žéªŒå®¤
äº¤é€šè¿�è¾“
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 < 2 å¹´
2 - 7 years
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è¡Œæ”¿ç®¡ç�†
æ€»å·¥ç¨‹å¸ˆ/éƒ¨é—¨ä¸»ç®¡
æŠ€æœ¯ç»�ç�†
è�Œå‘˜
å¦å‘˜
å’¨è¯¢é¡¾é—®
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                    --è¯·é€‰æ‹©--
ç‰ˆå›¾è®¾è®¡
æ•°å—ï¼šé«˜é€ŸæŽ¥å�£
æ•°å—ï¼šå…‰é€šä¿¡
IT/ä¿¡æ�¯æŠ€æœ¯
L2-7 ç½‘ç»œè®¾è®¡/è¿�è�¥
ç”µæº�ï¼šä½ŽåŠŸè€—åˆ†æž�
ç”µæº�ï¼šè½¬æ�¢å’Œè°ƒç�†
äº§å“�ï¼šç¡¬ä»¶æµ‹è¯•
äº§å“�ï¼šå¤šç³»ç»Ÿé›†æˆ�
äº§å“�ï¼šè½¯ä»¶æµ‹è¯•
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