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                VTEP Goes Head-to-Head with Keysight TestJet

                Case Studies

                
                    Introduction

In the early 1990s, quad-flatpacks and accessible SMT components were the norm on most printed circuit board assemblies (PCBAs). At that time, Keysight Technologies, Inc.’s TestJet was a real breakthrough for increasing coverage at in-circuit test. But today’s PCBAs are inadequately covered by capacitive probe measurement techniques, including Keysight TestJet, opening the door to Keysight Vectorless Test EP (VTEP) technology. In beta tests, VTEP proved its abilities to improve in-circuit test coverage by over 80 percent compared to Keysight TestJet, especially on boards with hard-to-test packages such as BGAs, micro-BGAs, and SMT edge connectors. This paper summarizes some of the results of early tests conducted at customer sites, and also includes results of controlled tests conducted in Keysight’s R&D lab.

Historical Package Types Accommodated by TestJet

At the introduction of Keysight TestJet in the early 1990s, most devices on PCBAs had lead frames and large enough geometries to ensure reliable ICT measurements. Most test engineers will recall that the TestJet sensor plate and amplifier board combined with a lead frame to create a capacitor that was approximately 100 fF. If the lead is open, the measurement is approximately 0, creating an easy-to-spot differential.

In production, the measured values of passing and failing pins fall into a Gaussian distribution. The spread of these measurements is characterized by their standard deviation, or “sigma.” Sigma is a function of measurement noise in this case, variations of package styles, misalignment of sensor plates, variations is TestJet mux boards and probes, and even electromagnetic noise (like fluorescent lights )in the tester environment.

The TestJet hardware and measurement algorithms at the time had roughly a standard deviation (sigma) of 1.7 fF. To get good pass/fail discrimination, you’d like a threshold set six sigma above a failing pin and six sigma below the passing pin. Setting the threshold to 20 fF was enough to guarantee a good pass/fail measurement in nearly all cases, covering most or all pins on a device. While TestJet allowed per-pin programmability, most debugging was done by setting a single threshold per device since most pins measured well above the 20 fF threshold.

In short, TestJet was ideal for its time, allowing robust measurements on the most popular package styles. It was easy to program and debug, and had only a minor impact on fixturing. It became the de facto standard in ICT, and was adopted by many users as well as suppliers of ICT equipment.

Modern Package Types Accommodated by VTEP

Times have changed. QFPs and BGAs have become a common package type and present some challenges for TestJet. This diagram illustrates the problem: everything to the left of the red line is untestable or unstable with TestJet.

Today’s BGAs are especially problematic. They vary in pitch, ball placements, and the presence of thermal plates and shielding. Plus, there are no lead frames, so the wire bonds and traces measure less than 20 fF, creating a problem for TestJet. Since sigma is 1.7 fF, TestJet cannot guarantee good discrimination for a reliable pass/fail measurement on BGAs.

Furthermore, while many pins on a BGA measure low, many others measure high. In this cross-section illustration, note the presence of copper traces outside the chip edge for some pins. This means that a single threshold is not appropriate. While TestJet supports per-pin thresholds, manually changing them for hundreds of pins in a TestJet test can take several hours. Plus, there are no statistical validation tools, so these thresholds have to be qualified by real production. The overall result is a loss of coverage and many commented pins in a TestJet test for BGAs. VTEP addresses these issues with the addition of an auto-debug feature that automatically sets thresholds on a per-pin basis.

Three beta sites participated in a study designed to compare the performance characteristics of VTEP versus TestJet on select boards and devices. Two customer sites and Keysight’s R&D lab participated in the study. Each of the beta sites identified boards that were previously untestable or difficult to test with TestJet, making them good candidates for the study.
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Trinidad and Tobago
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Uganda
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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)

       
            

            
            
            
                직종*필수입력항목
                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)

            
            

            
            
            
                최신 제품, 리소스 및 이벤트에 대한 광고성 정보 수신         
            

            
              
                    
                         솔루션 관련 영업 사원 또는 대리점을 통한 연락에 동의하십니까?
                        아니오, 다음에 하겠습니다.    
                        예
                    
 
                    
                        
                            선호하는 연락방법을 선택해 주십시오. *필수입력항목
                            
                                
                                이메일
                            

                            
                                선호하는 연락방법을 선택해 주십시오.
                                
                                    
                                    전화*필수입력항목
                                
 
                                
                            

                        

                    

                    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
    
        
            ×

            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)
                                    
                                

                        

                    

                    
                        최신 제품, 리소스 및 이벤트에 대한 광고성 정보 수신         
                    

                [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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            무엇을 찾고 있습니까?
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                            No product matches found - System Exception
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