
        
        
        
    

 

    

    


    

    
    



        
        
        
    

 

    

    

    

    
    
    
    






    
    







    
        
        
            



            
  

    







  
  

  








    


	Choose a country or area to see content specific to your location

	
		

		

	

   	
	




  
    启用浏览器 cookies，以便改善站点的功能和性能。

  

  
    
      Enable Javascript and browser cookies for improved site capabilities and performance.

    

  

  
    

  

  
    
      
        
        
          
        
      
      
    

    
  

  
    
      Toggle Menu
    

  

  
    
      
        
          
            
              在线咨询

            

          

          
            
              
                联系是德科技
              
              
            

          
        
 
        
          
            
              
              
              
            
            
              

                欢迎

                	
	
                    我的个人信息
                  
	
                    退出
                  


              

            

            
              
                	登录
	注册


              

            

          

          
            
              
              
            
              
              

            

            
              

            

          


          
            
              
            
            
              
                
                  确认您的国家或地区
                

                
                  
                    中国
                  
                  
                

                	
                    中国
	日本
	
                    繁體中文
	한국
	
                    Brasil
	Canada
	Deutschland
	France
	India
	Malaysia
	United Kingdom
	United States
	Australia
	Austria
	Belgium
	Denmark
	Finland
	Hong Kong, China
	Ireland
	Israel
	Italy
	Mexico
	Netherlands
                  
	Singapore
	Spain
	Sweden
	Switzerland (German)
	Thailand
	Vietnam
	更多…


              

            

            
              
                
                  请确认
                

                确认您所在的国家/地区，以便获取相应的价格、促销、活动和联系信息等。

                
                Select locale
                

                  确认
                

              

            

          

          
          
            
              
            
          

        
 
      
 
    

    
      
        	
            
            产品与服务
			      
            
            
              
                
                  	
                      
                        
                        
                          

                          示波器
                        
                      
                      
                      
                        	
                              
                              InfiniiVision数字式存储示波器
                            
	
                              
                              实时示波器――合规性测试
                            
	
                              
                              等效时间采样示波器
                            
	
                              
                              便携式示波器-手持、模块化和USB示波器
                            
	
                              
                              示波器软件
                            
	
                              
                              示波器探头
                            
	
                            
                              
                              全部示波器  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          

                          分析仪
                        
                      
                      
                        	
                              
                              频谱分析仪（信号分析仪）
                            
	
                              
                              网络分析仪
                            
	
                              
                              逻辑分析仪
                            
	
                              
                              协议分析仪和训练器
                            
	
                              
                              误码率测试仪
                            
	
                              
                              噪声系数分析仪和噪声源
                            
	
                              
                              高速数字化仪和多通道数据采集解决方案
                            
	
                              
                              交流电源分析仪
                            
	
                              
                              直流电源分析仪
                            
	
                              
                              材料测试设备
                            
	
                              
                              器件电流波形分析仪
                            
	
                              
                              参数/器件分析仪和曲线追踪器
                            


                      

                    
	
                      
                      
                        
                          

                          仪表
                        
                      
                      
                        	
                              
                              数字万用表DMM
                            
	
                              
                              相位噪声测量
                            
	
                              
                              功率计 + 功率传感器
                            
	
                              
                              53200 系列射频和通用频率计数器/计时器 
                            
	
                              
                              LCR 表和阻抗测量产品
                            
	
                              
                              飞安计、皮安计和静电计
                            


                      

                    
	
                      
                      
                        
                          

                          发生器，源和电源
                        
                      
                      
                        	
                              
                              信号发生器（信号源）
                            
	
                              
                              波形和函数发生器
                            
	
                              
                              任意波形发生器
                            
	
                              
                              脉冲发生器产品
                            
	
                              
                              HEV / EV / 电网仿真器和测试系统
                            
	
                              
                              直流电源
                            
	
                              
                              源表模块
                            
	
                              
                              直流电子负载
                            
	
                              
                              交流电源
                            


                      

                    
	
                      
                        
                        
                          

                          软件
                        
                      
                      
                      
                        	
                              
                              EDA 软件
                            
	
                              
                              仪器测量软件
                            
	
                              
                              仪器工作流程软件
                            
	
                              
                              软件测试
                            
	
                            
                              
                              所有设计及测试软件  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          

                          无线
                        
                      
                      
                        	
                              
                              信道仿真解决方案
                            
	
                              
                              物联网合规性测试解决方案
                            
	
                              
                              无线路测
                            
	
                              
                              无线接入和核心网测试
                            
	
                              
                              无线分析仪
                            
	
                              
                              无线信道仿真仪
                            
	
                              
                              5G NR 基站测试
                            
	
                              
                              空中接口测试
                            


                      

                    
	
                      
                        
                        
                          

                          模块化仪器
                        
                      
                      
                      
                        	
                              
                              PXI 产品
                            
	
                              
                              AXIe 产品
                            
	
                              
                              数据采集系统DAQ
                            
	
                              
                              USB 产品
                            
	
                              
                              VXI 产品
                            
	
                              
                              参考解决方案
                            
	
                            
                              
                              所有模块化产品  
                            
                            
                          


                      

                    
	
                      
                        
                        
                          

                          网络测试与安全
                        
                      
                      
                      
                        	
                              
                              应用和威胁情报
                            
	
                              
                              云测试
                            
	
                              
                              网络培训仿真器
                            
	
                              
                              网络测试硬件
                            
	
                              
                              综合流量发生器
                            
	
                              
                              协议和负载测试
                            
	
                              
                              网络安全测试工具
                            
	
                              
                              网络建模
                            
	
                            
                              
                               全部网络安全和测试   
                            
                            
                          


                      

                    
	
                      
                        
                        
                          

                          网络可视性
                        
                      
                      
                      
                        	
                              
                              旁路交换机
                            
	
                              
                              时钟同步
                            
	
                              
                              云可视性
                            
	
                              
                              Network and Application Monitoring
                            
	
                              
                              网络流量汇聚设备(NPB)
                            
	
                              
                              网络分流器-是德科技 Keysight
                            
	
                            
                              
                              所有网络可视化产品  
                            
                            
                          


                      

                    
	
                      
                        
                        
                          

                          服务
                        
                      
                      
                      
                        	
                              
                              KeysightCare
                            
	
                              
                              校准服务
                            
	
                              
                              维修服务
                            
	
                              
                              技术更新服务
                            
	
                              
                              测试即服务（TaaS）
                            
	
                              
                              网络/安全服务
                            
	
                              
                              咨询服务
                            
	
                              
                              金融服务
                            
	
                              
                              Education Services
                            
	
                              
                              Keysight Support Portal
                            
	
                              
                              Used Equipment
                            
	
                            
                              
                              所有服务  
                            
                            
                          


                      

                    
	
                      
                      
                        
                          

                          其他产品
                        
                      
                      
                        	
                              
                              在线ICT测试系统-ICT测试仪器
                            
	
                              
                              面向特定应用的测试系统和组件
                            
	
                              
                              参数测试解决方案
                            
	
                              
                              光通信测试与测量产品
                            
	
                              
                              激光干涉仪和校准系统
                            
	
                              
                              单片激光合路器与精密光学产品
                            
	
                              
                              毫米波和微波器件
                            


                      

                    
	
                      
                      
                        所有产品、软件和服务
                         
                      
                    


                

              

            
          
	
            
            了解
			      
            
            
              
                
                  	
                      
                      
                        

                        资源
                      
                    
	
                      
                      
                        

                        使用场景
                      
                    
	
                      
                      
                        

                        行业
                      
                    
	
                      
                      
                        

                        活动
                      
                    
	
                      
                      
                        
                          

                          博客
                        
                      
                      
                        	
                              
                              产品专区
                            
	
                              
                              行业
                            
	
                              
                              Inside Keysight
                            


                      

                    
	
                      
                      
                        

                        关于 Keysight
                      
                    


                

              

            
          
	
            
            购买
			      
            
              
            
            
          
	
            
            支持
			      
            
              
                
                  
                  	
                          
                          
                            

                             是德科技产品支持
                          
                        
	
                          
                          
                            

                             软件下载中心
                          
                        


                

              

            
            
          


      

    

  
 
  
  
    
  
  
  

  
  	欢迎
	
	|
	
    	
            Exit Procurement Session
        
        
        	
            		View and Transfer Cart
	Discard Cart and End Procurement Session


				
            

        

	

  


  
    













    
    

    






    
        
            
                
            

            
                
                    
                        



    
    





    
        
            
                
    


   
                    
                        
                        
                            
                                
                                

                                
                                
                                
                                
                                    
                                    
                                    
                                
                                
                            

                    

                
                    

    






    
        
            
                
                
                    查看
                
            

            
        



    





 
                    

    




    
        
            
                
                
                    下载
                
            

            
        



    





                

            

            
                Testing of Small Form-Factor Products

                Article Reprints

                
                    Keysight Technologies

Testing of Small Form-Factor Products

Article Reprint

Testing of Small form-factor Products

Boundary scan and embedded test will need to make up for ICt gaps.

Small form-factor (Sff) mobility products have spurred massive on-chip integration of CPU, graph-ics, memory, and multiple communication standard interfaces, ranging from wired to wireless onto a single system-on-chip (SoC) package. The printed cir-cuit board assemblies of these products are extremely dense with memory and storage components soldered down, eliminating bulky connectors to fulfill the “thin” features. PCBs for SFF mobility products pose new manufacturing challenges such as package-on-package SMT assembly and limited real estate for test pads. Diminishing accessibility to probe circuit nets for testing, debug and diagnostics requires a test strategy rethink and updated design for test (DfT) guidelines.

A typical PCB for such SFF products will be lit-tered with 01005 component packages, and the SoC is most likely a BGA with over 1,000 solder balls below the package. The SMT process will benefit from using the full range of AOI equipment:

	Solder paste AOI to eliminate excess and insuf-ficient solder, reducing risks of shorts and opens.
	Pre-reflow AOI to ensure there is no missing, extra or wrong oriented component(s).
	Post-reflow AOI to monitor the performance of the reflow oven and inspect for shorts and opens of visible joints.


While automatic x-ray inspection can inspect hid-den solder joints, especially under SoC BGAs and any PoP, implementation is cost-prohibitive.After SMT, the PCBA risks are shorts and opens on hidden solder joints (if AXI is not implemented) and powered shorts. Electrical test will need to pro-vide test coverage for these gaps.It is inconceivable to design a board with no test access, as power (all on-board voltages) and ground need to be validated, especially when diagnosing board failures. Together with the power and ground nets, critical signals like inputs, outputs and control lines should be given test access for the same reasons. This is the minimum test access to assess PCB func-tionality. Test access enables the process of elimina-tion to find the root cause of a failure; generally more test access is preferred to less.



Diagnosing and identifying the defect within the PCBA will need to focus on key components like SoC and memory. Most SoC are IEEE 1149.1 (boundary scan) enabled, and access to its test access port (four nets) expands shorts and opens test coverage to its thousands of hidden solder joints. Boundary scan is a very efficient and productive test methodology for large pin count BGAs. Innovative boundary scan test extensions increase test coverage to components con-nected to the SoC. These components can be memory, storage, communication and sensor hubs.



Some SoC suppliers like Intel offer proprietary test technology for Haswell microarchitecture CPU designs. Intel SVT, for instance, enables test of the Haswell SoC CPU, its functions and connectivity to the surrounding peripheral components through a custom debug port (12 nets and four nets for bound-ary scan TAP). It is extremely effective for SFF designs constrained by real estate or high-speed signal fidelity.

Using Intel SVT as an example of SoC embedded testing, test coverage can be extended to (Figure 1): 

	Platform hub controller (PCH).
	Memory.
	Graphics; e.g., VGA, HDMI, eDP.
	High-speed I/O (HSIO); e.g., PCIe, SATA, USB3.
	Communication interfaces; e.g., LAN, USB2
	I/O peripherals; e.g., keyboard, audio.Intel SVT requires the BIOS to reserve a designated reg-ister to host the results of the Intel SVT test. During manu-facturing test, the PCB under test has to be powered safely to run the BIOS, and Intel SVT will post the results of its test into the designated register. The register content is then compared to known-good-board values to assess whether the PCBA passes or fails the set of tests. Embedded test from other SoC suppliers will be similar.Implementing SoC embedded test will require adapting the firmware to accommodate embedded testing, similar to Intel SVT requiring the modification of the BIOS. The DfT guideline for SFF products should resemble these recommendations:




Assumptions:

	Solder paste AOI to eliminate excess and insufficient solder and reduce risk of shorts and opens.
	Pre-reflow AOI to ensure no missing, extra and incorrectly oriented components.
	Post-reflow AOI to monitor reflow oven performance and inspect for shorts and opens of visible joints.


Boundary scan and embedded test will most likely require fewer than 20 probes, and the equipment to perform the tests is a PC controller (or a notebook PC) with a boundary scan box, benchtop power supply, cables and connectors. This test can easily start its life in an R&D lab on prototype boards and then be reused in its entirety in manufacturing, either as a separate standalone station or incorporated with ICT.The objective of an SFF product manufacturing test strat-egy is to optimize test coverage and provide useful diagnos-tics to enable efficient repair with minimal test accessibility. ICT has been the de facto test deployed in manufacturing. Diminishing test access in SFF will reduce its effectiveness. The loss of ICT coverage and diagnostics has to be recovered by the addition of boundary scan and embedded test.
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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
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