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                Impedance Measurement and Network Analysis

                ã‚¢ãƒ—ãƒªã‚±ãƒ¼ã‚·ãƒ§ãƒ³ãƒŽãƒ¼ãƒˆ

                
                    Introduction

You face increasing technical and operational complexity. Keysight Technologies, Inc. measurement and application expertise helps you anticipate these growing complexities.

Keysight impedance analyzers, LCR meters and ENA series network analyzers support various applications for impedance and network analysis. This catalog provides the information of unique and new solutions that we cannot tell all in product brochures. Please find the solution that fits your case or helps your similar test challenge in this catalog, and contact Keysight to accelerate your business.

DC-DC Converter and Power Distribution Network (PDN) Measurements



Abstract

The E5061B-3L5 LF-RF network analyzer (5 Hz to 3 GHz) with the option 005 impedance analysis function is a comprehensive solution for evaluating frequency-domain characteristics of DC-DC converters (switching voltage regulators) and subsequent PCB power planes (PDNs: Power Distribution Networks) which distribute the converterâ€™s DC output power to load devices such as LSIs and other electronic devices.

Test challenges

â€“ Loop gain measurements by appropriately injecting the analyzerâ€™s source signal.

â€“ Milliohm impedance measurements of DC-DC converters, bypass capacitors, and PCB power planes.

â€“ Low frequency coverage down to 10 or 100 Hz is necessary for DC-DC converter measurements. In addition, to evaluate the PDNs for high-speed LSIs, high frequency coverage up to the GHz range is needed.

How to solve

â€“ The E5061B-3L5â€™s gain-phase test port with built-in 1 Mohm inputs (5 Hz to 30 MHz) enables you to perform in-circuit probing for the loop gain measurements easily. Also, injection transformers supplied by picotest ensures reliable source signal injection to the loop (recommendation: Picotest J2110A).

â€“ The shunt-thru measurement method supported by the E5061B-3L5/005 provides accurate milliohm impedance measurements.

â€“ The E5061B-3L5â€™s broad frequency range of 5 Hz to 3 GHz (at S-parameter test port) fully covers required test frequencies for DC-DC converters, bypass capacitors, and PDNs.

Customer type

R&D, education

PSRR in Linear Regulator/Low Dropout (LDO) Regulator

Abstract

The combination of the E5061B-3L5 LF-RF network analyzer (5 Hz to 3 GHz) and the picotest J2120A line injector offers DC current biased gain-phase measurements from the low frequency range. This enables PSRR measurements of linear regulators/LDOs (low dropout regulators), and PMICs (power management ICs) for mobile phones.

Test challenges

â€“ Combining the analyzerâ€™s AC source signal with the DC current of more than 1 Adc, which is necessary for linear regulators/LDOs but cannot be covered by the E5061B-3L5â€™s built-in DC bias source (up to 100 mAdc).

â€“ Measuring high rejections (high attenuations) of more than 80 dB in the low frequency range, which was difficult with the traditional LF VNAs due to the ground loop error caused by the grounded receivers.

How to solve

â€“ The picotest J2120A line injector (10 Hz to 10 MHz, up to 50 Vdc/5 Adc) enables you to combine the analyzerâ€™s AC source signal with an external DC current easily up to 5 Adc. 

â€“ The semi-floating receivers of the E5061B-3L5â€™s gain-phase test port (5 Hz to 30 MHz) enables high-attenuation measurements in the low frequency range accurately, eliminating the measurement error associated with the ground loop.

Customer type

R&D, education

OP Amp Circuit Measurements

Abstract

OP amp circuits are widely used for low-frequency analog signal conditioning of sensor systems, such as ultrasound sensors. Evaluating their frequency responses such as the gain/phase response and CMRR is essential for ensuring the systemâ€™s reliable operations. The E5061B-3L5 LF-RF network analyzer (5 Hz to 3 GHz) provides easy and accurate measurement solutions for evaluating OP amp circuits

Test challenges

â€“ Choosing an appropriate high-impedance probing method, depending on the requirements of the dynamic range, frequency range, and the maximum allowable input capacitance (Cin).

â€“ DC-biased measurement from the low frequency range is needed in some cases.

â€“ Measuring high rejections (high attenuations) of more than 90 dB for evaluating CMRR and PSRR, which was difficult with the traditional LF VNAs due to the ground loop error caused by the grounded receivers.

How to solve

â€“ The E5061B-3L5 offers the gain-phase test port with built-in 1 Mohm inputs (5 Hz to 30 MHz, Cin: depend on the test cable/probe), and the S-parameter test port with the 41800A active probe (5 Hz to 500 MHz, Cin=3 pF), and you can choose a suitable probing method for your applications.

â€“ The E5061B-3L5 has the built-in DC bias source (up to 40 Vdc, max 100 mAdc) and you can easily perform DC-biased gain-phase measurements, without making an external DC bias circuit,

â€“ The semi-floating receivers of the E5061B-3L5â€™s gain-phase test port provides accurate high-attenuation measurements in the low frequency range, eliminating the measurement error associated with the ground loop.

 If you also want to evaluate impedance characteristics of sensor elements, such as ultrasound resonators and antenna coils, the E5061B-005 impedance analysis function is the solution. See â€œComponent impedance measurements in general R&Dâ€� in the next page.

Customer type

R&D, education
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                --é�¸ã‚“ã�§ã��ã� ã�•ã�„--
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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æ•™è‚²æ©Ÿé–¢
é›»å�æ��æ–™ãƒ»éƒ¨å“�ï¼�ç”£æ¥æ©Ÿå™¨
ã‚¨ãƒ�ãƒ«ã‚®ãƒ¼ï¼�é›»åŠ›
é‡‘èž�
æ”¿åºœãƒ»è¡Œæ”¿æ©Ÿé–¢
IoTé–¢é€£
åŒ»ç™‚ï¼�ãƒ˜ãƒ«ã‚¹ã‚±ã‚¢
ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯ãƒ»ãƒ‡ãƒ¼ã‚¿ã‚»ãƒ³ã‚¿ãƒ¼æ©Ÿå™¨
é‡�å�ã‚³ãƒ³ãƒ”ãƒ¥ãƒ¼ãƒ†ã‚£ãƒ³ã‚°
å°�å£²ã‚Šï¼�æŽ¥å®¢
å�Šå°Žä½“
ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢é–‹ç™º
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çµŒå–¶è€…ï¼�å½¹å“¡

éƒ¨é•·ã‚¯ãƒ©ã‚¹
èª²é•·ï¼�ä¿‚é•·ï¼�ä¸»ä»»
ä¸€èˆ¬ç¤¾å“¡
å¦ç”Ÿ
ã‚³ãƒ³ã‚µãƒ«ã‚¿ãƒ³ãƒˆ
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åŸºæ�¿ãƒ¬ã‚¤ã‚¢ã‚¦ãƒˆ
ãƒ‡ã‚¸ã‚¿ãƒ«ï¼šé«˜é€Ÿã‚¤ãƒ³ã‚¿ãƒ•ã‚§ãƒ¼ã‚¹ 
ãƒ‡ã‚¸ã‚¿ãƒ«ï¼šå…‰é€šä¿¡
IT/æƒ…å ±ã‚·ã‚¹ãƒ†ãƒ 
L2-7 ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯è¨è¨ˆï¼�ã‚ªãƒšãƒ¬ãƒ¼ã‚·ãƒ§ãƒ³
é›»æº�ï¼šãƒ�ãƒƒãƒ†ãƒªãƒ¼ï¼�å……é›»
é›»æº�ï¼šé›»åœ§å¤‰æ�›ã€�æ•´æµ�ã€�ãƒ¬ã‚®ãƒ¥ãƒ¬ãƒ¼ã‚¿ãƒ¼
è£½å“�è©¦é¨“ï¼ˆãƒ�ãƒ¼ãƒ‰ã‚¦ã‚§ã‚¢ï¼‰
è£½å“�ã‚·ã‚¹ãƒ†ãƒ çµ±å�ˆ
è£½å“�è©¦é¨“ï¼ˆã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢ï¼‰
å“�è³ªä¿�è¨¼
RFï¼šã‚¢ãƒŠãƒã‚°ï¼�ãƒŸãƒƒã‚¯ã‚¹ãƒ‰ã‚·ã‚°ãƒŠãƒ«
RFï¼šãƒ•ã‚£ãƒ¼ãƒ«ãƒ‰ãƒ†ã‚¹ãƒˆ
å�Šå°Žä½“è©¦é¨“
Software: Development
ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢çµ„ã�¿è¾¼ã�¿ãƒ»çµ±å�ˆ
ã��ã�®ä»–ï¼ˆé�žã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢ï¼‰
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æ•™è�·å“¡
ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢ã‚¢ãƒ—ãƒªã‚±ãƒ¼ã‚·ãƒ§ãƒ³ç®¡ç�†
åŸºæ�¿ãƒ¬ã‚¤ã‚¢ã‚¦ãƒˆï¼�ã‚·ãƒŸãƒ¥ãƒ¬ãƒ¼ã‚·ãƒ§ãƒ³
ãƒ‡ã‚¸ã‚¿ãƒ«å›žè·¯ãƒ»æ©Ÿå™¨è¨è¨ˆ
è£½é€ ãƒ»å“�è³ªç®¡ç�†
æ©Ÿå™¨è¨ç½®ãƒ»ä¿�å®ˆ
ã‚·ã‚¹ãƒ†ãƒ è©¦é¨“
äººäº‹ï¼�çµŒç�†ï¼�æ³•å‹™
è©¦é¨“è¨å‚™ã�®ç®¡ç�†
ãƒžãƒ¼ã‚±ãƒ†ã‚£ãƒ³ã‚°ï¼�å–¶æ¥
ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯å�Šã�³ã‚»ã‚ãƒ¥ãƒªãƒ†ã‚£ãƒ¼ã‚·ã‚¹ãƒ†ãƒ è¨è¨ˆ
ãƒ�ãƒƒãƒˆãƒ¯ãƒ¼ã‚¯ï¼�ã‚»ã‚ãƒ¥ãƒªãƒ†ã‚£ãƒ¼é�‹ç”¨
é›»æº�å›žè·¯ãƒ»æ©Ÿå™¨è¨è¨ˆ
Procurement
Product Management
RFï¼�ãƒžã‚¤ã‚¯ãƒã‚¦ã‚§ãƒ¼ãƒ–å›žè·¯ãƒ»æ©Ÿå™¨è¨è¨ˆ
ã‚½ãƒ•ãƒˆã‚¦ã‚§ã‚¢ã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢
å¦ç”Ÿ
ãƒ†ã‚¹ãƒˆã‚¨ãƒ³ã‚¸ãƒ‹ã‚¢
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