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Finding Fault

Article Reprint

In the past, electronic control unit design development cycles typically took two to three years, moving in tan-dem with the creation and launch of each new car model. That cycle time is now down to six to 18 months. The tighter schedules have ushered in significant changes and trends in the way products are designed and tested for cost and time-to-market efficiencies. First, there is more emphasis on communication tests instead of measurement and verification of the actual circuitries used. There is also an increasing usage of built-in tests in their designs, which are vali-dated via communication tests. Second, there is a shift in test strategy. Previously, conventional testing of ECUs in some applications required heavy use of inductive loads. This has given way to less reliance on inductive loads, in favor of a trend toward use of resistive loads wherever possible. Resistive load testing provides easier and more stable tests, with faster test times. In the areas of software development, improve-ments are being made to algorithms and security features. Most ECUs today still use K-Line, LIN, and CAN protocols, but industry leaders believe LAN-based communication will gain popularity moving forward.These days, automobile OEMs bear a hefty price for any defects that reach the consumer when the need for recalls is triggered. In most cases, these recalls are caused by faults that somehow still managed to escape the seemingly rigorous tests most ECUs are put through.

Arresting the escapes. Contributing factors for these escapes include, as noted, the shorter product development lifecycles mean engineers no longer have the time to verify all components and product func-tionalities. Second, to improve test efficiencies, focus has shifted to greater use of communication tests, with less emphasis on real measurements, contribut-ing to potential fault escapes. This exacerbates the zero-defect tolerance of most mission-critical ECUs, from electronic-based braking systems to airbags. Automotive electronics manufacturers are not ignoring the need to arrest these escapes. Increasingly, many test managers are looking for real-time measure-ment solutions to ensure not only the sum, but the parts of the whole vehicle function seamlessly and safely by the time it hits the tarmac. Manufacturers are beginning to realize that on the road, the various ECUs operate simultaneously, with thousands of concurrent real-time input and output signals triggered simultane-ously. This is vastly different from pre-shipment manu-facturing tests, where most measurements are done via traditional sequential input/output methodologies. Commonly witnessed escapes arising from sequential tests are cross-talks and signal spikes. In sequential tests, inputs and outputs are triggered one after anoth-er and not concurrently, as in the situation of cross-talks, where signals transmitted by one channel on a circuit can trigger an undesired interference effect in another channel on the same or even different circuits.

Typically, functional test yields in automotive ECUs are very high. The same product would have undergone rigorous test and inspection from AOI to x-ray inspection and electrical process test. As such, functional test yields are typically close to 100% after all the upstream test and inspection investments. However, even a 100% pass does not necessarily mean the product is defect-free, as it depends on the product’s testability and test coverage. Hence, manufacturers must constantly strive to design for test and improve their test methodologies for better product quality.

Now let’s examine the fundamental question of test: Is there a perfect solution that balances test coverage and cost viability? To meet this challenge, some manufacturers are trying to adopt parallel measurement and monitoring for ECU tests to simulate live scenarios when a vehicle is on the road. This will maximize quality assurance prior to product shipment, but the bigger challenge – lack of a cost-effective solution – remains. Digitizers are expensive, while most com-monly available data acquisition modules may not meet the specifications required for testing high voltage ECUs. Multi-channel, high-voltage measurement modules are one solution to address these gaps.

At the R&D and design and verification stages, it is pos-sible to run real-time monitoring for all input and output points. However, in high-volume manufacturing, it might not be practical to implement this test, as this would substantially drive up the overall test time. It is much more practical to adopt a test strategy whereby critical test points are identi-fied after the design verification test stage, and selectively put through rigorous parallel measurements using multi-channel module. This assumes in-circuit test and even imaging inspec-tion are deployed to take care of circuitry and device integrity of the PCB assembly upstream.

The next question is, is there such a thing as a perfect test in which all tests pass? It may seem paradoxical, but if certain test parameters show 100% passes, then there is, in fact, no need to run the test. The aim of any good test is, fundamen-tally, to be able to find faults. While it may not be possible to have a 100% failure-proof test, a good test strategy can achieve effective cost-of-test and provide comprehensive cov-erage. For functional test solution providers, the challenge is to combine best practices gathered on the ground into well-documented and practical tools, in terms of new test libraries and system capabilities. This includes gathering knowledge and experiences from R&D engineers, who understand which components and functions are critical, combined with real-time manufacturing process knowledge of potential “fault zones” that must be covered with the appropriate tests.

Some automotive electronics OEMs are already apply-ing very comprehensive tests – combining communication tests with device verification at functional test. By deploying parallel testing at functional test, test times can be reduced substantially while boosting product quality assurance.

Looking ahead, improvement in ECU firmware can help manufacturers to take advantage of the parallel and multi-threading capabilities already present in functional test tech-nology. If that is achievable, it would enable the DUT to fully utilize test capabilities available on leading functional testers, and improve overall product quality and safety with greater fault coverage
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                国*必須項目です。
                --選んでください--
United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
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
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
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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                --選んでください--
航空宇宙／防衛
自動車
民生家電
クラウドサービスプロバイダー
教育機関
電子材料・部品／産業機器
エネルギー／電力
金融
政府・行政機関
IoT関連
医療／ヘルスケア
ネットワーク・データセンター機器
量子コンピューティング
小売り／接客
半導体
ソフトウェア開発
通信サービスプロバイダー
試験機関
運輸・交通機関
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                --選んでください--
 2年未満
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 > 7 years
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                --選んでください--
経営者／役員

部長クラス
課長／係長／主任
一般社員
学生
コンサルタント

   
            

            
            
            
                    主な担当技術分野*必須項目です。
                    --選んでください--
基板レイアウト
デジタル：高速インタフェース 
デジタル：光通信
IT/情報システム
L2-7 ネットワーク設計／オペレーション
電源：バッテリー／充電
電源：電圧変換、整流、レギュレーター
製品試験（ハードウェア）
製品システム統合
製品試験（ソフトウェア）
品質保証
RF：アナログ／ミックスドシグナル
RF：フィールドテスト
半導体試験
Software: Development
ソフトウェア組み込み・統合
その他（非エンジニア）

       
            

            
            
            
                職種*必須項目です。
                --選んでください--
教職員
ソフトウェアアプリケーション管理
基板レイアウト／シミュレーション
デジタル回路・機器設計
製造・品質管理
機器設置・保守
システム試験
人事／経理／法務
試験設備の管理
マーケティング／営業
ネットワーク及びセキュリティーシステム設計
ネットワーク／セキュリティー運用
電源回路・機器設計
Procurement
Product Management
RF／マイクロウェーブ回路・機器設計
ソフトウェアエンジニア
学生
テストエンジニア
その他（非エンジニア）
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                フォームが送信されました。

                
                    
                

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

            

        

    




    






    






    営業担当者へのお問い合わせ
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            営業担当者からご連絡させていただきます。
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                            ご希望の連絡方法をお知らせください。 *必須項目です。
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                        セミナー、製品、技術情報等について、Eメールニュースの配信を希望します。         
                    

                送信ボタンのクリックによりお客様情報の収集と利用方法をお伝えする キーサイトプライバシーステートメント  にご同意頂いたものとみなします。また、弊社及び弊社販売店からご連絡を差し上げる場合がございます。

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                ありがとうございました。

                A sales representative will contact you soon.
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