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                Utilizing Limited Access Tools on ICT System

                Case Studies

                
                    Modern electronic products are under very heavy pressure of losing further electrical test access at in-circuit test (ICT) due to product miniaturization and sophistication, and hence a means of assuring the quality of the product. This is ironic considering that this trend is driven by consumers’ insatiable need for better performance in acceptable form factors. Many of the tools available for limited access testing which were previously predominantly used in higher end products now ind themselves being applied even on consumer products. At the same time, new technologies have been developed to complement existing ones. This means users today have an arsenal of tools at their disposal. This article will introduce the seven most prominent and effective ones collectively known as the Keysight Medalist i3070 ICT Super 7 suite. 

In Circuit Testing (ICT) is synonymous to Bed of Nail testing where a printed circuit board assembly (PCBA) is being tested using a test probe and ixture (see igure 1). The test probe on the ixture will have to make contact on the PCBA through a test point. The ICT rule of thumb is that every device pin or node connection in the PCBA requires a test point (see igure 2). However this has always been a challenge. This is because current PCBA technologies like differential high speed signals and shrinking PCB sizes are making it harder to put test point in every nodes or device pin in the PCBA. Figure 1. In-circuit Test method showing a test point, test probe and a ixture (Bed of Nail) used to test a device or PCBA. 

 

 The Keysight Technologies, Inc. Medalist i3070 ICT platform’s most comprehensive limited access offers seven powerful test tools and methodologies to help users overcome challenges caused by limited access. This Super 7 suite consists of the following:

	 Access Consultant
	Bead Probe 
	Cover Extend 
	Drive Thru 
	IEEE 1149.1 Boundary Scan 
	IEEE 1149.6 Boundary Scan 
	Silicon Nails 


This case study examines how, without sacrificing test coverage, the Super 7 suite on the Medalist i3070 can boost in-circuit test performance to help ensure better board quality. Two board types are used for this case study: 1. Board A – high-end low-volume network switch PCBA 2. Board B - high-volume consumer PCBA 

Cutting down on nodes 

In the first step, the boards are analyzed using the Keysight Access Consultant to identify nodes that can be removed without sacrificing test coverage. The Keysight Access Consultant analyze the PCBA board information and identifies nodes that will be able to removed test probes without sacrificing the test coverage (see figure 3). The following files are needed to run Keysight Access Consultant: 

	“Board” - Keysight Medalist i3070 file format which contains the board device information and node connection. 
	“board_xy” - Keysight Medalist i3070 file format which contains the board device xy coordinates and node accessible information. 
	Config file - Keysight Medalist i3070 file format which contains the system configuration and enabled test techniques. 
	Digital libraries – Digital device test library
	 BSDL file for boundary scan device The Keysight Access Consultant analyzes probe requirements by selecting the analysis mode and test technique.


In this case, the analysis mode selected for both board A and B is “Update (Allow Change to Probe Access)” (see figure 3). This will analyze the test techniques installed and enabled in the board directory ‘config’ file. The ‘board_xy’ file contains the list of accessible nodes which you can use the Access Consultant to mark nodes for access removal by selecting them under “Probe Access”. When you click “Update”, the data in the Board Consultant will be updated. Upon selecting “Save Board Information”, the ‘board_xy’ file will show “REMOVE_PROBE” for the nodes you marked.  

 

The test techniques selected for boards A and B are as follows: 

	Keysight Interconnect plus (1149.1 and 1149.6) 
	 Keysight Silicon Nail 
	Keysight Cover-Extended
	 Keysight Drive Thru 


The Keysight Access Consultant probe analysis shows a nodes reduction of 1418 nodes for board A (see graph 1) and 166 nodes (See graph 2) for board B. See tables 2 and 3 for details of the suggested probe removal per test techniques. The high-end board A with a total accessible nodes of 3312 has the most number of nodes removed using Keysight Interconnect plus (Boundary Scan) with a combination of both IEEE 1149.1 and IEEE 1149.6 capabilities. There are a total of 14 devices for board A connected on a single boundary Scan chain which maximize the number of nodes in interconnect coverage (see table 2). The majority of differential nodes are still on the IEEE 1149.1 standard as the devices used on these differential signals are not compliant to IEEE 1149.6 standards (see graph 1). However, this is set to change as manufacturers use more and more 1149.6-compliant high speed differential devices to extend coverage of boundary scan interconnects on high speed differentials.  

 

 

Bead Probe 

One last dilemma for the test engineer is the case where a probe is really needed to test a device but a test point is not possible due to high speed signal limitation. The other case where bead probe will be able to help on fixture cost reduction is to replace testpoint that requires 50 or 39 mils probes in the fixture using bead probe which use 100 or 75 mil flat head test probes

 

Summary 

By using the Keysight Super 7 suite of tests for limited access boards, it can be seen that the total number of probes can be significantly reduced on both board A (high-end PCBA) and board B (low-cost high-volume PCBA). This will help to reduce fixture costs, digital requirements for ICT and also lower maintenance costs. These limited access solutions for incircuit testing of PCBAs will no longer be confined to only high-end PCBAs as more designers will be forced to adopt high-speed differential signals and work within the confines of smaller PCB footprints with embedded trace and components 
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United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
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Brazil
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
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Bahamas
Bahrain
Bangladesh
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Belarus
Belgium
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Brit/Indian Ocean Terr.
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Burundi
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Cape Verde
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Chile
China
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Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
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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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                선택해 주십시오.
항공우주/방위 산업
오토모티브
가전
데이터 센터/클라우드 사업자
교육
전자 제품 제조
에너지/유틸리티
금융
정부/군(Military)
IoT
의료
네트워크 장비 제조
양자 컴퓨팅
유통(리테일)
반도체
소프트웨어 개발
통신/모바일 사업자
테스트 랩
교통/운송


            

            
            
            
                현재 직무와 관련된 경력 기간을 알려주십시오.*필수입력항목
                선택해 주십시오.
 2년 미만
2 - 7 years
 > 7 years


            

            
            
            
                직책*필수입력항목
                선택해 주십시오.
경영진
수석 엔지니어/부서장
엔지니어링 관리자
실무자
학생
컨설턴트

   
            

            
            
            
                    주요 업무*필수입력항목
                    선택해 주십시오.
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)

       
            

            
            
            
                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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