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                Coaxial Electromechanical Switches

                åº”ç”¨æ–‡ç« 

                
                    Introduction 

Keysight Technologies, Inc. is the global leading designer and manufacturer of coaxial electromechanical (EM) switches, with a long history and proven track record for high performance, quality, and reliability. Coaxial EM switches provide the reliability and performance required by automated test systems used in the aerospace and defense and wireless communication industries for signal monitoring and routing purposes. One of the most common applications of coaxial EM switches is mobile handset testing in the wireless communication industry. 

According to a research study1 , global mobile handset shipment is on track to reach one billion units shipped in 2006, representing a 22.5% growth over 2005. This impressive growth rate places high emphasis on the reliability and performance of automated test systems (ATS) used for mobile phone testing, of which the EM switch is a major component. Two of the most important considerations when selecting an EM Switch are operating life and repeatability. 

This application note describes: 

	The operating life of EM switches, the jumper contact mechanism of conventional EM switches, and the Keysight contact mechanism with its wiping-action technology. 
	Finally, the effect of repeatability on measurement uncertainty is discussed.


Operating Life of an EM Switch

The operating life of an EM switch can be defined as the number of cycles the switch will complete while meeting all RF and repeatability specifications. The operating life refers to the electrical life of the switch, and not the mechanical life (which is much longer than the electrical life). One life cycle is defined as one closing and opening of the jumper contact (sometimes referred to as switchblade) or one on/off triggering of the electromagnetic coils in the switch. The operating life is very dependent on the jumper contact mechanism, contact resistance, and the material and plating used in all the key RF components of a switch. Keysight coaxial EM switches are produced with meticulous manufacturing processes and stringent quality assurance systems. 

Conventional EM Switch Contact Mechanism 

Conventional switches function by moving a thick rectangular contact known as a jumper contact (or switchblade) inside the RF housing. The jumper contact is joined by a push rod, generally made of a dielectric material such as Polystyrene (PS) that moves inside an access hole in the RF housing. The tip of the jumper contact is directly pressed onto the flat surface on the tip of the center conductors of the connectors by a mechanical spring force from the actuator.

The jumper contact is usually thick and inflexible, as can be seen in Figure 3. The vertical motion of the jumper contact and push rod during opening and closing results in what is sometimes referred to as â€œfrictionless switchingâ€�, since there is no friction produced between the jumper contact and center conductor.

This configuration produces switches that can mechanically actuate for tens of millions of cycles. However, there are some drawbacks. 

The continuous impact between the jumper contact and center conductor will gradually result in increased wear and tear, producing some debris. The debris, along with dirt and contamination accumulated over time remains on the tip. As a result, contact resistance increases over time leading to increased insertion loss. This may or may not result in the switch failing its RF specifications, but will have a significant effect on the insertion loss repeatability of the switch. The random nature of this particle buildup also means that such failure can be intermittent, and may not be detectable. This buildup is the result of an inflexible jumper contact. The particles remain trapped on the surface of the center conductor throughout the life of the switch. Switches with designs of this nature usually have loose repeatability specifications or none at all, with possible failures occurring intermittently throughout the lifetime of the switch.
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                å›½å®¶æˆ–åœ°åŒº*å¿…å¡«é¡¹
                --è¯·é€‰æ‹©--
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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                --è¯·é€‰æ‹©--
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“


            

            
            
            
                å·¥ä½œç»�éªŒ*å¿…å¡«é¡¹
                --è¯·é€‰æ‹©--
 < 2 å¹´
2 - 7 years
 > 7 years


            

            
            
            
                å·¥ä½œç±»åˆ«*å¿…å¡«é¡¹
                --è¯·é€‰æ‹©--
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—®

   
            

            
            
            
                    å·¥ä½œè�ŒåŠ¡å†…å®¹*å¿…å¡«é¡¹
                    --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¯•
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