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The Boundary Scan Toolbox

Article Reprint

The Boundary Scan Toolbox

Enabling embedded and other value-added test in your toolbox.



The popularity of boundary scan (IEEE 1149.1) has been increasing through the years to become one of the preferred methods of electronics manu-facturing testing of printed circuit board assem-blies. Boundary scan is commonly used as a lim-ited access solution for high-node-count PCBAs (10,000 to 20,000 nodes). Due to component density on board, it is typically either not possible or too costly to test such PCBAs using in-circuit test (ICT) bed-of-nails solutions. Over the years, the typical boundary scan toolbox has expanded to include shorts test-ing, voltage measurement testing, Cover-Extend, embedded BIST (built-in self-test) and Intel Silicon View Technology.

Structural shorts test. The integrated boundary scan toolbox is not a substitute for an ICT shorts and opens test, which can detect shorts for all accessible nodes. However, boundary scan offers the ability to selectively check for a possible short by measuring the resistance between power nodes, where a short will cause a catastrophic failure (FIGURE 1) to a PCB when the circuit board is powered on. This is a very welcome addition for manufacturing test folks who need to avoid costly damage to the PCBA.

Voltage measurement. Ensuring the correct power-up voltage for the PCBA is another impor-tant part of the boundary scan toolbox. This measurement ensures the boundary scan test will not fail due to inadequate voltage levels of the boundary scan devices, something that can be hard to diagnose, as the test engineer will not get a straightforward failure message to indicate that a power rail is faulty.

Cover-Extend Technology. CET is a hybrid between VTEP (vectorless test enhanced performance) and bound-ary scan. It enhances the overall capability of the boundary scan tool by enabling structural tests on non-boundary scan devices such as connectors that are connected to a boundary scan device. The technology works as follows:

	The VTEP sensor, which capacitively picks up stimulus signals, is placed on the component to be tested (e.g., a connector).
	Traditional VTEP methodology required physical test access (e.g., test probes) to deliver this stimulus signal. However, with Cover-Extend, the stimulus signal is delivered via a boundary scan device.
	Per the IEEE 1149.1 standard, using only the test access port, the Cover-Extend test can deliver the necessary stimulus signal to the connector.
	A defect (e.g., an open) on the path between the bound-ary scan device and the VTEP sensor will affect the stimulus signal that is bound for the sensor.
	The result is captured and diagnosed by the boundary scan software tool; thus the defect is detected.


Embedded test (BIST and Intel SVT). Built-in self-test (BIST) has been gaining ground in the industry with the recent passing of the IEEE 1149.1 2013 and IEEE 1687 standards, both of which support embedded testing. BIST has been around for some time, but had been mostly implemented only at the chip level. Implementation of on-board test was not widespread, mainly due to lim-ited availability of BIST support at the board level from boundary scan device vendors. Since then, boundary scan tools have included STAPL/SVF to enable support on vari-ous devices with instruction “opcodes” for BIST testing.

Intel SVT requires the BIOS to be set up according to Intel BIOS Writer Guide3, reserving a designated reg-ister to host the results of the Intel SVT test. During manufacturing test, the PCBA under test has to be pow-ered up safely to run the BIOS, and Intel SVT will post the results of its test into the designated register. The content of the register is then com-pared to known good board values to assess whether the PCBA passes or fails the set of tests.

Intel SVT will test the following via the Haswell CPU (and BIOS):

	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.


Continued advancement of both software and hardware in the bound-ary scan toolbox and concurrent development and support of industry standards will help to regain test cov-erage lost on traditional ICT meth-ods. In the near future, the handy boundary scan toolbox is likely to expand with new features to exceed the expected test coverage of today’s complex PCB assemblies.
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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
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
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Bosnia and Herzegovina
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Bouvet Island
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Cameroon
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Cayman Islands
Central African Republic
Chad
Chile
China
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Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
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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유통(리테일)
반도체
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                    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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