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Abstract

© Kaunas University of Technology. Oscillation Built-In Self-Test (OBIST) strategy allows to avoid
the using complex, expensive generators of input test signals during testing, and uses the
oscillation frequency generated at the output of the circuit after reconfiguring into oscillator as a
controlled parameter. There configuration subcircuit forms an oscillator from the original circuit
in the test mode and requires an additional but insignificant area of the chip, especially against
the background of stable increasing the scale of integration for the state-of-the-art integrated
technologies. Selection of the efficient type of reconfiguration the original circuit into oscillator
and implementation of corresponding test circuitry are the most important tasks, which, as rule,
are  solved nowadays based on experience of  designers  without  automation and therefore
restrict to wide use of the OBIST concept. The paper is mainly focused on the task of design-fo-
-testability (DFT) automation with emphasis on the OBIST strategy for analog integrated circuits
(IC).  The design procedures according to DFT flow are proposed.  Three possible structural
solutions for reconfiguration of original circuit into an oscillator are considered. The necessary
conditions for stability analysis of reconfigured circuit are presented. The stage of a numerical
estimating the transient time before the steady-state operation after reconfiguration of original
circuit into an oscillator ensuring definition of the start time point for correct calculating the
oscillation frequency is proposed. The set of rules for each structural solution for reconfiguration
is prepared as the formal procedures, which can support the automation during the DFT flow.
The efficiency of the proposed DFT flow is demonstrated for analog circuits,  for which the
reconfiguration subcircuits were obtained in an automated way during design-for-testability, as
well as the fault simulation has been performed. The experimental results for all cases showed
the adequacy of oscillation frequency for revealing both catastrophic and parametric faults.
Fault coverage for considered set of faults has consisted up to 100%.

http://dx.doi.org/10.5755/j01.itc.47.3.19753

Keywords

Analogue circuits, Design automation, Design-for-testability flow, Oscillation-BIST,
Reconfiguration circuitry

References

[1] Arabi, K., Kaminska, B. Oscillation Built-In Self-Test (OBIST) Scheme for Functional and Structural Testing of
Analog  and  Mixed-Signal  Integrated  Circuits.  Proceedings  International  Test  Conference,  1997,  786-795.
https://doi.org/10.1109/TEST.1997.639692

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197478520?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.5755/j01.itc.47.3.19753


[2] Arbet,  D.,  Stopjaková,  V.,  Kováč,  M.  Investigation  of  the  Optimum Oscillation  Frequency  Value  Towards
Increasing  the  Efficiency  of  OBIST  Approach.  Microelectronics  Reliability,  2015,  55(7),  1120-1125.
https://doi.org/10.1016/j.microrel.2015.03.017

[3] Assaf, M. H., Fathi, M. Built-In Hardware for Analog Circuitry Testing. Electronics, Robotics and Automotive
Mechanics Conference, CERMA 2008, 14-19. https://doi.org/10.1109/CERMA.2008.7

[4] Callegari, S., Pareschi, F., Setti, G., Soma, M. Complex Oscillation-Based Test and Its Application to Analog
Filters.  IEEE  Transactions  on  Circuits  and  Systems  I:  Regular  Papers,  2010,  57(5),  956-969.
https://doi.org/10.1109/TCSI.2010.2046956

[5] Das, S. R., Zakizadeh, J., Biswas, S., Assaf, M. H., Nayak, A. R., Petriu, E. M., Jone, W.-B., Sahinoglu, M. Testing
Analog  and  Mixed-Signal  Circuits  with  Built-In  Hardware  –  A  New  Approach.  IEEE  Transactions  on
Instrumentation and Measurement, 2007, 56(3), 840-855. https://doi.org/10.1109/TIM.2007.894223

[6] Hasan, M.-U., Zhu, Y., Sun, Y. Design for Testability of High-Order OTA-C Filters. International Journal of Circuit
T h e o r y  a n d  A p p l i c a t i o n s ,  2 0 1 6 ,  4 4 ( 1 0 ) ,  1 8 5 9 - 1 8 7 3 .
https: / /doi .org/10.1002/cta.2200.https: / /doi .org/10.1002/cta.2200

[7] Huertas,  G.,  Vázquez, D.,  Peralías,  E.  J.,  Rueda, A.,  Huertas,  J.  L.  Testing Mixed-Signal Cores: A Practical
Oscillation-Based Test  in  an Analog Macrocell.  IEEE Design and Test  of  Computers,  2002,  19(6),  73-82.
https://doi.org/10.1109/MDT.2002.1047746

[8] Jang, E. J., Gattiker, A., Nassif, S., Abraham, J. A. An Oscillation-Based Test Structure for Timing Information
E x t r a c t i o n .  P r o c e e d i n g s  o f  t h e  I E E E  V L S I  T e s t  S y m p o s i u m ,  2 0 1 2 ,  7 4 - 7 9 .
https: / /doi .org/10.1109/VTS.2012.6231083

[9] Kač,  U.,  Novak,  F.  Practical  Considerations  in  Oscillation  Based  Test  of  SC  Biquad  Filters.  Information
Technology and Control, 2014, 43(1), 28-36. https://doi.org/10.5755/j01.itc.43.1.3893

[10] Khade, R.  H.,  Chaudhari,  D.  S.  OBIST Methodology Incorporating Modified Sensitivity of  Pulses for Active
Analogue  Filter  Components.  International  Journal  of  Electronics,  2018,  105(3),  457-472.
https://doi.org/10.1080/00207217.2017.1376712

[11] Milor, L. A Tutorial Introduction to Research on Analog and Mixed-Signal Circuit Testing. IEEE Transactions on
Circuits and Systems II, 1998, 45(10), 1389-1407. https://doi.org/10.1109/82.728852

[12] Mosin,  S.  G.  Structural  Solutions on Design-for-  Testability of  the Application Specific  Integrated Circuits.
Information technologies, 2008, 11, 2-10.

[13] Mosin, S. G. Design-for-Testability Automation of Mixed-Signal Integrated Circuits. Proceedings of IEEE 26th
International SOC Conference (SOCC 2013), 2013, 244-249. https://doi.org/10.1109/SOCC.2013.6749695

[14] Mosin,  S.  An Approach to  Design-for-Testability  Automation of  Analogue Integrated Circuits  Using OBIST
Strategy. Proceedings of 5th Mediterranean Conference on Embedded Computing (MECO), Bar, Montenegro,
2016, 211-214. https://doi.org/10.1109/MECO.2016.7525742

[15] Mosin, S. Automated Simulation of Faults in Analog Circuits Based on Parallel Paradigm. 2017 IEEE East-West
Design & Test Symposium (EWDTS), Novi Sad, Serbia, 2017, 1-6. https://doi.org/10.1109/EWDTS.2017.8110133

[16] Petrashin, P., Toledo, L., Lancioni, W., Osuch, P., Stander, T. Oscillation-Based Test in a CCII-Based Bandpass
Filter.  2017  IEEE  8th  Latin  American  Symposium  on  Circuits  &  Systems  (LASCAS),  2017,  1-4.
https://doi.org/10.1109/LASCAS.2017.7948042

[17] Stofanik, V., Minarik, M., Brezovic, Z., Balaz, I., Kudjak, V. Comparison of Classical and Modified Wien Oscillator
Circuits in Term of Existence of Steady State Oscillations. 24th International Conference Radioelektronika
(RADIOELEKTRONIKA), 2014, 1-4. https://doi.org/10.1109/RadioElek.2013.6530906

[18] Stošović, M. A., Milić, M., Zwolinski, M., Litovski, V. Oscillation-Based Analog Diagnosis Using Artificial Neural
Networks  Based  Inference  Mechanism.  Computers  &  Electrical  Engineering,  2013,  39(2),  190-201.
https://doi.org/10.1016/j.compeleceng.2012.12.006

[19] Suenaga, K., Isern, E., Picos, R., Bota, S., Roca, M., García- Moreno, E. Application of Predictive Oscillation-
Based Test to a CMOS OpAmp. IEEE Transactions on Instrumentation and Measurement, 2010, 59 (8), 2076-
2082. https://doi.org/10.1109/TIM.2009.2031381


