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Introduction

The purpose of the new series of Fundamentals of RF and Microwave Power Measurements application notes, which were leveraged from former note 64-1, is:



	Retain tutorial information about historical and fundamental considerations of RF/ microwave power measurements and technology which tend to remain timeless.


	Provide current information on new meter and sensor technology. 


	Present the latest modern power measurement techniques and test equipment that represents the current state-of-the-art.




Fundamentals Part 4, Chapter 2 presents an overview of various instrumentation for measuring RF and microwave power. Those methods include spectrum analyzers, microwave receivers, vector signal analyzers, and wireless and cellular test sets, among others. Naturally, it also includes the most accurate method, power sensors, and meters. It begins with the unknown signal of arbitrary modulation format and draws application-oriented comparisons for the selection of the best instrumentation and technology.



Chapter 3 reviews other applications and measurement considerations of power sensors and meters not covered in the technology presentations of Fundamentals Part 2. These include such matters as susceptibility to overload, automated data functionality, etc.



Chapter 4 provides an overview of the entire line of Keysight sensors and meters. It includes a functionality chart for the compatibility of sensors with meters. Some early sensor technologies like thermocouples work with all Keysight meters, while new peak and average sensors are only compatible with the EPM-P meter. Signal application charts and frequency and power range capabilities are all presented in tabular format.



Note: In this application note, numerous technical references will be made to the other published parts of the series. For brevity, we will use the format Fundamentals Part X. This should ensure that you can quickly locate the concept in the other publication. Brief abstracts for the four-part series are provided on the inside front cover.

Instrument alternatives for measuring RF/microwave power

Ingenuity has dominated the inventive progress of RF/microwave power measurements. One clever method mentioned in Fundamentals Part 1, was the World War II (WWII) legend of Russell Varian drilling a tiny hole in his experimental klystron cavity and using a fluorescent screen to indicate whether the oscillation was on or off. Other non-instrument methods followed, such as the “water-load” calorimeter, which threaded a glass tube diagonally through a rectangular waveguide. By measuring the heat rise and flow rate of the water stream, the transmitter power could be computed. That method served both as a high-power termination for the tube as well as a power measuring process.



Serious power measuring instrumentation came out of the WWII developments of radar, countermeasures, and communications system demands. Crystal detectors furnished a crude method of indicating and metering power, but since they were fragile, the high power signals required precision attenuation before applying to the sensor. Bolometers, which utilized tiny power-absorbing elements, terminated the unknown power and heated up. By monitoring or sensing the heat buildup, highly accurate measurements could be realized on unknown power over wide frequency ranges.



Microwave superheterodyne-type receivers were always capable of sensing RF/microwave power because their inherent purpose was the detection and display of power versus frequency. Some called them “frequency-domain oscilloscopes.” While most such receivers were used for system purposes, some were used for research and instrumentation. The main advantage of using superheterodyne-type instruments was and is the ability to obtain power over a specified and tuned bandwidth, whereas power sensors measure total power across their entire specified frequency range.



Early spectrum analyzers were basically uncalibrated for absolute power. An unknown signal under test could be measured by comparison with a known power from a calibrated signal generator, where the microwave receiver was used only as a comparison sensor. The calibrated reference signal generator signal would be adjusted to be equal to the unknown.
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Mauritius
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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.)
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Yemen
Zambia
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경영진
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                    주요 업무*필수입력항목
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보드 레이아웃
디지털 : 고속 인터페이스
디지털 : 광통신
IT/정보 기술
L2-7 네트워크 설계/운용
전원 : 배터리 드레인 분석
전원 : 변환 및 컨디셔닝
제품 : 하드웨어 테스트
제품 : 다중 시스템 통합
제품 : 소프트웨어 테스트
품질 보증
RF : 아날로그/혼합 신호
RF : 현장 테스트
반도체 테스트
Software: Development
소프트웨어 : 통합
비기술직(Non-Engineer)
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                선택해 주십시오.
교육(교수/학계)
어플리케이션 관리
회로 설계 및 레이아웃
디지털 설계
전자 제조
현장 엔지니어
최종 시스템 테스트
인사/재무/법률
실험실(Lab) 관리
마케팅/영업
네트워크/보안 설계
네트워크/보안 운용
전력 설계
Procurement
Product Management
RF설계
소프트웨어 엔지니어
학생
테스트 엔지니어/기술자
비기술직(Non-Engineer)
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                         솔루션 관련 영업 사원 또는 대리점을 통한 연락에 동의하십니까?
                        아니오, 다음에 하겠습니다.    
                        예
                    
 
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
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                                선호하는 연락방법을 선택해 주십시오.
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                    담당 영업과의 상담을 요청합니다.

                

                
            
            
                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                감사합니다!

                귀하의 양식이 성공적으로 제출되었습니다.

                
                    
                

                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.

            

        

    




    






    






    영업팀에 문의
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            판매 문의 부탁드립니다.

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                Preferred method of communication?
                                
                                
                                    이메일 변경하기
                                이메일
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    전화*필수입력항목전화번호는 숫자만 입력해 주세요. (공백, 특수문자 제외)
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                [키사이트 개인정보 수집 및 이용]


 1. 개인정보 수집 및 이용 동의


 2. 키사이트 파트너 업무 위탁 동의


 3. 키사이트 해외 본사 및 지사 제공 동의



"제출"을 클릭하시면 개인정보 수집 및 이용에 동의한 것으로 간주합니다. 보다 자세한 내용은 홈페이지 하단의 개인정보보호정책 을 참조하시기 바랍니다.

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                감사합니다!

                A sales representative will contact you soon.
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                            No product matches found - System Exception
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