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                How to Choose the Right Power Meter and Power Sensor

                應用說明

                
                    Introduction



Design and manufacturing of engineering processes for RF/microwave systems have reached a status undreamed of a decade ago. Wireless communication engineers especially, faced with aggressive project schedules, must quickly select and configure power-measurement equipment that provides the accuracy and repeatability required by their innovative new modulation formats. New wireless technologies needed to support wideband data transmissions now demand power measuring instruments and sensors for average power, as well as time-gated and peak power profiles and peak-to-average ratios, with all those measurements delivered at high measurement data rates.



In general, power sensors are designed to match user signals and modulation types. Power meters are designed to match the user’s measurement data requirements. That’s why you can choose from a versatile line of 33 different power sensors and six power meters from Keysight Technologies, as shown in Table 1. In addition, Keysight offers many custom configurations for ATE system applications and other calibration, traceability, and quality processes.



This product note outlines applications considerations and the newest sensor technologies available from Keysight Technologies. It includes Keysight’s new power meters and a family of peak and average sensors, designed for pulsed power and the complex modulation signals of wireless communications markets. It also reviews the families of thermocouple, diode, and two-path diode-attenuator-diode sensors. It discusses the advantages and disadvantages of each sensor technology as they apply to current and near-future wireless system advances.



Not discussed is the Keysight family of thermistor sensors and the associated Keysight 432A power meter. This venerable technology now is used almost exclusively for the standardization and traceability of power measurements by the U.S. National Institute of Standards and Technology and other international standards agencies. Because the Keysight 432A power meter and thermistor sensor technology is based on the highly precise DC-substitution method, the sensors are used as transfer standards, traveling between the user’s primary lab and the NIST measurement services laboratory.



Users interested in such metrology power-transfer processes may request Keysight’s AN 64-1, 5965-6630E and AN 64-4, 5965-8167E application notes.
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Power Measurements on Complex Modulation Wireless Signals



Digital vector modulation became the modulation of choice as the digital revolution swept over communication systems some 20 years ago. The need to pack the maximum amount of digital data into the limited spectrum of cellular and data transmission systems made it an obvious choice. RF power measurements for these new complex phase/amplitude formats call for careful application analysis of the test signals.



The advent of wireless communications technology accelerated the migration from analog to digital modulation formats. Soon came an alphabet soup of digital modulation formats: BPSK, QPSK, 8-PSK, 16 QAM, etc. Then came important variations such as pi/4-DQPSK. Many systems used data streams that depended on time-division multiple-access (TDMA) technology (example: GSM). Other system developers introduced a highly competitive code-division multiple access (CDMA) format (recent example; IS-95A).



Having transmitters at both the base stations and in the individual wireless handsets requires the most creative designs to preserve the frequency spectrum and reduce power drain. Whether you use a TDMA system, which feeds multiple carriers through a common output amplifier, or a CDMA system, which encodes multiple data streams onto a single carrier with a pseudo-random code, the resulting transmitted power spectrum features almost white-noise-like characteristics.



Just like white noise, the average power of the transmitted signal is only one of the important parameters. Because of the statistical nature of multiple carrier systems, the signal peak-to-average power ratio is crucial, because instantaneous peak powers can approach ratios of 10 to 30 times the average power, depending on formats and filtering.



Those high peak-to-average power ratios imply dangers in the saturation of the output power amplifiers. When saturation occurs, the outer symbol locations compress, increasing bit errors and system unreliability. System designers handle this effect by “backing off” the power amplifiers from their maximum peak ratings to assure that signal peak power operation is always within their linear range.



Therefore, all of these technologies require precise characterization of the pulse performance of their systems’ amplifier power output, including peak-to-average power ratios and time-gated parameters for profiling the pulsed signals, which ensure conformity to specified limits.
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Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe


            

            
                
                
                    
                        公司*必填欄位
                        
                    

                

            
                
            
                產業*必填欄位
                -- 請選擇 --
航太與國防
汽車
消費性電子
資料中心/雲端服務供應商
教育
電子產品製造商
能源/公共事業
金融
政府/軍事
IoT 電子
醫療/保健
網路設備製造商
量子運算
零售/服務商
半導體
軟體開發
電信/行動服務供應商
測試實驗室
運輸


            

            
            
            
                工作年資*必填欄位
                -- 請選擇 --
 < 2 年
2 - 7 years
 > 7 years


            

            
            
            
                職等*必填欄位
                -- 請選擇 --
高階管理
首席工程師/部門主管
工程經理
工程師
學生
顧問

   
            

            
            
            
                    職務*必填欄位
                    -- 請選擇 --
電路板布局
數位：高速介面
數位：光通訊
IT/資訊技術
L2-7 網路設計/營運
功率：電池耗電分析
功率：轉換和調節
產品：硬體測試
產品：多系統整合
產品：軟體測試
品質保證
射頻：類比/混合訊號
射頻：現場測試
半導體測試
Software: Development
軟體：整合
其他：非工程

       
            

            
            
            
                職稱*必填欄位
                -- 請選擇 --
教學或學術研究人員
應用管理人員
電路設計與布局工程師
數位設計工程師
電子製造品保人員
現場工程師
終端系統測試人員
人事/財務/法務人員
實驗室管理人員
行銷/業務人員
網路/安全規劃工程師
網路/安全執行工程師
電源設計工程師
Procurement
Product Management
射頻/波形設計工程師
軟體工程師
學生
測試工程師/技術人員
其他：非工程

            
            

            
            
            
                是的，請發送給我最新的產品及活動相關訊息         
            

            
              
                    
                         是否需要與業務專員共同討論您的解決方案需求?
                        否, 目前不需要    
                        是
                    
 
                    
                        
                            您希望以何種方式取得相關資訊?  *必填欄位
                            
                                
                                電子郵件
                            

                            
                                您希望以何種方式取得相關資訊? 
                                
                                    
                                    電話*必填欄位
                                
 
                                
                            

                        

                    

                    請業務人員與我聯絡。

                

                
            
            
                請點擊按鈕後，提供給是德科技您的個人資料。您可以從 Keysight隱私聲明  中，閱讀到我們如何使用這些資料的訊息，謝謝。

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                感謝您！

                您的表格已成功送出

                
                    
                

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

            

        

    




    






    






    聯繫銷售人員
    
        
            ×

            請銷售人員與我聯絡。

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            您希望以何種方式取得相關資訊?  *必填欄位
                            
                                Preferred method of communication?
                                
                                
                                    變更email?
                                電子郵件
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    電話*必填欄位請輸入有效的電話號碼，不含空格或特殊符號
                                    
                                

                        

                    

                    
                        是的，請發送給我最新的產品及活動相關訊息         
                    

                請點擊按鈕後，提供給是德科技您的個人資料。您可以從 Keysight隱私聲明  中，閱讀到我們如何使用這些資料的訊息，謝謝。

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                感謝您！

                A sales representative will contact you soon.

                
            

            

        

    



    







    









    




    
        
            
                
            

            
                
                    
                        



    
    
    



                    
                    
                
                    
                        



    
    
    



                    
                    
                
            

        
 
    
           



    



                    
                    
                
            

        
 
    
           



    




    

    
      
            
            	
                	 
					 
						探索
                     

                      
                     	
              					
								產品與服務
            				 
	
              					
								解決方案

            				 
	
              					
								產業
            				 
	
              					
								活動
            				 
	
              					
								Keysight University
            				 
	
              					翻新設備
								
            				 


                     
                
				
            

      
            
            	
                	 
					 
						Insights
                     

                      
                     	
              					
								Discover Insights
            				 
	
              					
								成功案例
            				 
	
              					
								資源
            				 
	
              					
								部落格
            				 
	
              					
								社群
            				 


                     
                
                	 
						
            			夥伴
                     

					 
                      
                     
                     
                
				
            

      
            
            	
                	 
						
            			支援
                     

					 
                      
                     	
              					
								是德科技產品支援
            				 
	
              					
								管理軟體授權
            				 
	
              					
								產品訂單狀態
            				 
	
              					
								零件
            				 


                     
                
				
            

      
            
            	
                	 
						
            			關於是德科技
                     

					 
                      
                     	
              					
								新聞中心
            				 
	
              					
								投資者關係
            				 
	
              					
								品質與安全
            				 
	
              					
								企業社會責任
            				 
	
              					
								多樣性、公平性和包容性
            				 
	
              					
								供應鏈透明度
            				 
	
              					
								招賢納士
            				 


                     
						
							

						 
                         	

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
									                  
                                      
                                          

                                      
                                      
                                    
                                


                    
                
				
            

      

      
        	© 是德科技 2000–2024
	
				
				隱私聲明
			  
	
				
				網站地圖
			  
	
				
				使用條款
			  
	
				
				商標致謝
			  
	
				
				網站意見
			  


      

    

  




 
    
    

    
    













    
    

    
        
            尋找感興趣的產品?
        

        
            
                搜尋
                
                
                    
                
                

                

                

                
                
                
            


            
                
                    
                        
                        
                        
                             MXG Signal Generator
                           
                    
                        
                        
                        
                             ENA-X Network Analyzer
                           
                    
                        
                        
                        
                             UXM for Wi-Fi 7
                           
                    
                        
                        
                           
                    
                        
                        
                        
                             Artificial Intelligence
                           
                    
                        
                        
                        
                             需要解決方案
                           
                    
                        
                        
                        
                             需要技術支援
                           
                    
                        
                        
                        
                             教育訓練
                           
                    
                        
                        
                        
                             近期活動
                           
                    
                        
                        
                        
                             原廠翻新儀器
                           
                    
                        
                        
                        
                             KeysightCare
                           
                    
                        
                        
                           
                    
                

            


                
                    
                    
                        建議的搜尋 

                        
                        

                    

                    
                        
                            No product matches found - System Exception
                        

                    

                    
                        相關內容 

                    

                    

                

                所有搜尋結果
        

    

    

  




  
            
    
    














    


    














    

    
    



    
    

            
            

        
    